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Summary
Main findings

In 1996 the Research Council of Norway (RCN) started the process of a thorough evaluation of all the Norwegian research institutes receiving partial funding from the RCN. In relation to these evaluations customer inquiries were carried out. This was done to provide the evaluation committee with a survey of the clients’ perceptions of the institutes work, and increase their understanding of how the institutes fill their roles as professional contract institutes. The customers’ perception of the assistance they have received is an important measure of success in this area, and this is the most extensive empirical work done in Norway to understand the customer-institute relationship seen from the customer’s side. As will be discussed; our main findings are:

· Since there are no absolute yardstick, performance have to be observed though a relative measure by benchmarking the R&D institutes. This works best if the institutes have a similar customer base.

· By benchmarking we can identify systematic differences between institutes that cannot all be explained by differences in customer qualification, or types of customers.

· When testing for success indicators, research content systematically show a significant positive impact on most indicators of customer satisfaction in the project. 

·  The customers report a significant higher content of research among the projects supported by the User Directed Research scheme (UDR) of the Research Council of Norway. This observation is supported by the project leaders at the research institutes (employee inquiry) in their parallel report on content of research in the projects.

· The higher content of research among the UDR supported projects indicate that this selective public support encourage a higher research profile within the research institutes, which over time may be a rather effective public measure to keep up the skills and competence within the Norwegian research infrastructure. Without the public support there is reason to believe that share of consulting service in the project portfolio will increase.
· The high additionality within the public supported projects confirms the hypothesis of reduced research efforts within research institutes if the UDR funding is reduced. The customers reported that 37% of the projects would not have been realized without the UDR support. In 47% of the projects, the support affected the size or progress of the project. Only 12% reported that they would have carried out the project without changes if they did not receive support. Since the public supported projects carry a higher research content this indicates that the research content of the institutes overall project portfolios will be reduced without the UDR support.
· The customers’ rating of economic effects of the co-operation with the institute both in the project interviewed upon and based on their total experience with the institute (which might include elder projects), are on average lower than their overall rating of the project and the co-operation with the institute. This indicate that the co-operation provide indirect effects in addition to the economic effects that are given a higher rating, and that knowledge transfer is one of the main reasons for using the institute. This hypothesis is supported by the fact that the institute’s project portfolio as observed through the customer inquiries consist of on average 73% returning customers in spite of the low rating on institutes’ contribution to productive value to the customer firm/organisation.

Collection of data

This study is based on customer inquiries of 19 different Norwegian research institutes involving a total of 818 telephone interviews carried out by Møre Research. We also carried out a smaller number of face-to-face interviews to get a deeper understanding of the institute-customer relationship. On the basis of a pre-written questionnaire, structured interviews were carried out collecting indicators that systematically describes the institute-customer relationship along two main dimensions; 

· Specific:  the customer’s experience with the institute’s work done in a specific project

· General: impression of the institute’s work based on the customer’s total experience with the institute (on average 73% of the customers had used the institute often or several times before). 

The customer inquiries took place over 4 years (1996-2000). For the last 10 institutes, we extended the study with a smaller questionnaire handed out to the project leader or researcher at the institute that was working on the projects selected for customer interview. They were posed some parallel questions that gave us a second opinion on the work done on the project in addition to an indicator on the researchers’ awareness of the customer’s views.  We received a total of 391 answers to this postal inquiry. 

The samples for the customer inquiries were selected based on the institutes’ total list of projects carried out during the three years previous to the customer inquiry, with a corresponding list of contact persons in the projects. On average the response rate to the customer inquiry was 60-70%, which is high compared to postal surveys, or surveys carried out through “calling companies” with a fixed number of call backs. Getting hold of or finding time for an interview was the major obstacle for a successful interview.  We obtained a reasonable share of high level officials (34%) as well as researchers (25%) and consultants/advisors/engineers (36%) among the interviewed customers. Both the customers extensive experience in buying research services, and being the institute’s contact persons in a specific project, should indicate that the respondents qualifications to answer the questions are reasonably high. 

We mainly interviewed clients of technological research institutes, which reflect the Norwegian research institute sector.  Møre Research has also carried out customer inquiries of 9 research institutes within the field of social sciences. These inquiries are not included in this report, which focus on the technological institutes. 

Benchmarking
We regarded the communication with the institute as an important part of the learning process both for us and for the institute. A thorough presentation of the background and plans for the inquiry beforehand, preferably through a meeting with the institute management including head of the departments, gave important input to our understanding, and motivated the institute to do their part of the work and use the results. We discussed and received feedbacks on the questionnaire introducing some new questions, and leaving out others, but we deliberately kept the main questions unchanged to allow for this larger comparative study. The results were presented both to the institute management as well as the evaluation committee and gave important feedbacks to all parties.

We had two main analytical dimensions in our analysis of individual institutes:

1. Specific and general experience with the R&D institute

2. Customer and employee or “user” and “producer” impression of the work done

Although we collected quantitative data by asking the customer to rank the institute’s work on a scale from 1 to 7 regarding different dimensions, it is very difficult to determine what really constitutes a good result. We are not using an interval scale that everyone agrees upon. Also, Norwegians tend to be polite. A moderately positive score may not mean too much, except that there is little active discontent. A negative score, on the other hand, is probably more significant, as well as a markedly positive one. However, we are of the opinion that the only way to know what a good result is, is through a comparative analysis, or benchmarking. By evaluating the same institute over time and/or comparing with similar institutes, we are given a relative measure. We used two such benchmarks in our analysis: 

1. Comparative analysis with institutes within the same branch

2. Comparative analysis with all the other institutes 

By comparing the results from each institute with the average of the group they are in, and the total of R&D institutes interviewed upon at the time, we created a benchmark. With a follow-up of this project, we may also compare the rating over time for the individual institute.
Content of research in the projects
One of the most interesting indicators is the content of research in the projects. One of the most interesting indicators is the content of research in the projects. During our work with the customer inquiries, when testing for success indicators, research content systematically showed a significant positive impact on most indicators of customer satisfaction in the project. Also, we noticed that the average content of research in the project  portfolio differ significantly between institutes.

To improve the customer’s understanding of the question, and help them to recall the project we started put asking the customer to describe the content of the project indicated by different elements as listed in table A. The table show the average customer score for all the institutes. It can be seen that Studies/advising/problem-solving, More advanced advising/analysis and Applied research are the elements given the highest average score, and Elements of basic research the lowest. 

	Average scores 
Contents of project - on a scale from 1-7
	

	Simple testing/measurements
	2,8

	More advanced testing/measurements 
	3,5

	Other simple technical consulting
	2,4

	Other more advanced technical consulting
	3,4

	Studies/advising/problem-solving
	4

	More advanced advising/analysis
	3,7

	Product development
	2,9

	Applied research
	3,8

	Elements of basic research
	2,1


Table A. Project content 

In the next question, the customer was asked to rate the content of research in the project on a scale from 1 to 7, where 1 is consulting service, 4 is applied research and 7 is leading edge research. As can be seen from table S1 there is large differences between the individual institutes, differences that cannot all be explained by differences in customer characteristics in the sample of each institute (indicating customer qualifications). The customer and employees perception of the content of research in the project differ, even though the average is not significantly different looking at the total database of 10 institutes with a matching employees inquiry (Figure S2). The average score on research content is regarded higher by the employees than the customers. The project leaders regard the projects to contain less consulting and more applied research than the customers think, while in the other end, the employees are more modest in calling the project leading edge or close to leading edge research than the customers do (Figure S2). Again we found large differences between individual institutes as to how well the employee and the customer answers match (Figure S1). 
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Figure S1: Individual institutes: Average customer and employees answers to research content in the projects.
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Figure S2: Average customer and employees answers to research content in the projects for the 10 institutes where an employee study was included.
By running a regression with research content as the dependent variable and the different indicators of project as explanatory variables, we found evidence that the project content question is filled in sensibly. Table B show the results of the test that explain 57% of the variance of the “content of research in the project” variable (R2 =0,57). It can be seen that “Applied research” and “Elements of basic research” are the two explanatory variables with the highest parameter estimate explaining the variance in the “content of research” variable. They also show the highest t-value. Note that the relationship is positive, while the more consulting related variables like “Other simple technical consulting” and “Studies/advising/problem-solving” show significant negative parameter estimates. This means that these elements are contributing negatively in explaining the variance of the “content of research in the project”-variable. Simple and more advanced testing/measurement show a positive relation, which makes sense since testing/measurement often is a part of doing a research project. 
	Explanatory variables 
	Parameter estimate
	SE
	t-value
	Pr>[t]

	Intercept
	1,27
	0,155
	8,21
	<0,0001

	Simple testing/measurements
	0,03
	0,029
	1,05
	0,296

	More advanced testing/measurements 
	0,05
	0,022
	2,19
	0,029

	Other simple technical consulting
	-1,13
	0,033
	-3,98
	<0,0001

	Other more advanced technical consulting
	-0,003
	0,025
	-0,10
	0,921

	Studies/advising/problem-solving
	-0,055
	0,026
	-2,15
	0,032

	More advanced advising/analysis
	0,069
	0,026
	2,66
	0,008

	Product development
	0,040
	0,022
	1,84
	0,066

	Applied research
	0,354
	0,024
	14,67
	<0,0001

	Elements of basic research
	0,357
	0,032
	11,05
	<0,0001


Table B: Testing the consistency of answering through a regression where the dependent variable is “Research content” and the explanatory variables are “Project content”. R2 =0,57
The effect of public funding on research efforts 
Since around 25% of the projects interviewed upon have received public support through RCN’s user directed research programme (UDR), this allows for a comparative analysis with similar projects that have not received support. UDR can be characterised as a selective public measure, as opposed to a general measure working through the tax system.
What we found
 most interesting is the fact that projects receiving RCN support show a significant higher content of research, than the projects not receiving this public support. This can be seen in Figure S3. 
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Figure S3: Higher content of research in public supported projects.

This confirms that projects with a higher content of research are selected for public funding through the UDR programme. However, this may also indicate that the marginal benefit of public support of projects within the R&D institutes is a heightening of the level of research within the research institutes. Without the UDR support, the overall research content in the institute portfolios of projects will decrease. We found that the willingness to pay for long term projects with a high content of research was low among the institute customers. Without the public support there is reason to believe that share of consulting service in the project portfolio will increase. The observed additionality within the public supported projects confirms this hypothesis. 37% of the projects were fully additional (would not have realized the project without support). In 47% of the projects, the support affected the size or progress of the project. Only 12% reported that they would have carried out the project without changes if they did not receive support. This way of measuring additionality is quite common, but criticized for the possibility of strategic answering. Looking at verbal reports of additionality over the last two decades in Norway, Rye (2002) could not find that strategic answering is significantly reducing the validity of the data. Therefore, it may seem that the public support through UDR is giving an incentive to project realisation and to increase the R&D content of the projects. As illustrated in figure S4 the marginal effect on the institute’s R&D profile may be an important input to the R&D infrastructure over time.
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Figure S4: possible scenarios
Individual differences between institutes

Looking at the project related figures:A1 to A4, in the Appendix regarding quality of work done there are large individual differences in average scores between individual institutes. For some of the indicators the differences are larger, and for some less significant, but within a group of institutes serving customers within the same or similar industrial branch there may be systematic differences. For instance, among the 5 petroleum institutes, two of the institutes are systematically getting a lower score than the rest on most of the indicators. We found that the low score on speed of work partly explained the relative dissatisfaction of these customers, since differences in composition of customer characteristics could not explain all the difference. Also, ability to communicate and cooperate is closely related to the customer’s overall satisfaction. Among the four building and construction institutes, two of the institutes are systematically given a higher average rating than the other two institutes on all the project quality indicators. A significant higher share of first time customers may explain some of the difference regarding one of the institutes since the customer qualifications will differ between frequent and first-time users. For the other institute a significant higher share of respondents being high level officials may indicate more demanding and critical customers and may explain some of the difference. Among the four Material/Chemistry institutes, one of the institutes is generally given the highest score while another on average has a bit lower score than the other three institutes. This institute has a higher share of petroleum customers than two of the institutes but not the third institute, so this cannot explain the difference to this institute. The lowest ranked institute also has the highest share of large customers (more than 250 employees) among the four institutes, and higher than most of the 19 institutes. This may indicate qualified and critical customers. On the other hand the two institutes given the lowest rating among the Building and Construction institutes has a very low share of large size customers and the highest share of SME’s among the 19 institutes, and they still get a low average rating. We think that customer size does not necessarily indicate more qualified or critical customers, but that position in the firm and type of firm may be indicators on qualifications. Also, that it’s clear that the differences in customer qualifications/characteristic cannot explain all the difference between the institutes.
High overall quality, but difficult to estimate economic effects

As can be seen from figure S5 when evaluating the quality of the institute’s work, value for money and whether the project has had an effect on competitive position are among the lowest rated on a scale from 1(not at all/poor) to 7( substantial/outstanding). Also, when looking at the customers’ overall evaluation of the institute in figure S6 and S7 the productive value of the co-operation and the economic motives for using the institutes are not ranked high compared to indicators of knowledge transfer. The fact that we have not interviewed upon projects elder than three years, may be part of the reason why economic results are given a low rating as the outcome of co-operation with the institute. However, the overall rating of the institute is based on the customer’s total experience with the institute, and may therefore include their experience of elder projects.  Also, the fact that 73% are returning customers, support our believes that the customers benefit considerably from their co-operation with the R&D institutes, and that these benefits exceeds the short term economic benefits. However, that 70% did not consider other offers can both indicate a monopolistic situation, or that the customers are satisfied with earlier experiences.
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Figure S5: Average score project related questions, 19 institutes
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Table S6: Average score institute related questions, 19 institutes
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Table S7: Average score institute related questions, 19 institutes

1. Background and methods
1.1. Developments in Norwegian policy related to R&D Institutes – Recent history

As most OECD countries, Norway has a history of public production and direct support as policy instruments promoting R&D. In the 1980’s the research institutes that used to be fully financed by the Norwegian state were deregulated into independent institutions, but received substantial basic funding until 1990. This is when the User Directed Research Scheme (UDR) in Norway was launched as a strategic policy tool for increased innovation. This programme had two main goals; increase the share of applied, marked oriented research, and strengthen the compe​titive​ness in the Norwegian trade and industry by developing the network for more efficient R&D services (Hervik, 1997). To have access to the grants the institute and the company send in a joint application, but typically most of the research takes place within the research institute. The UDR support is granted directly to the company who pays the R&D-institute. This is done to ensure that the research carried out is according to the needs of the companies. The companies have to match the public funds, with at least 50% of the costs. UDR implied a change in policy that reduced the basic funding to the institutes, and increased the dependence on customer based funding in the Norwegian R&D institute sector. 

The Research Council of Norway (RCN) has been given the strategic responsibility for the R&D institutes towards the Ministry. In designing their policy tools there has been an increasing understanding that R&D is a complex process where the way the institutions taking part in research is organised and structured, and how well the national R&D network function, strongly affect the share of research findings that reach the market. Also, that the research institutes need ”bottum-up” impulses and commitment to translate research findings into commercial use. Therefore, the policy goal in Norway the last 10 years has been to improve the links between the industry and the research institute sector, to give incentives towards a user-orientation of the research. Another goal has been to strengthen the R&D networks and competence in the firms through their use of the R&D institutes. The idea is that the commercial research projects performed at the R&D institutes contribute to building a knowledge base in the R&D institute sector and internalise positive external effects through spillover effects between different users of the R&D institutes. At the same time in the evaluations of the R&D institutes work, there has been an increasing focus on economic impacts the last two decades.

1.2 Background – Customer Inquiries

In 1996 the Research Council started the process of a thorough evaluation of all the Norwegian research institutes receiving partial funding from the RCN. The evaluation was organised as a traditional peer review with an international panel of experts. However, in relation to these evaluations customer inquiries was carried out to provide the evaluation committee with a survey of the clients perceptions of the institutes work, both in general and through their experience of a specific project where the client was an end-user. This was done to help the committees determine how the institutes fill their roles as professional contract institutes, and to what extent they manage to respond to the needs of their clients. Although the customers’ perception of the assistance they have received is not the only measure of success in this area, we believe it is one of the most important ones.

Customer inquiries of 19 different Norwegian research institutes involving telephone interviews of a total of 818 customers on the basis of a pre-written questionnaire were carried out by Møre Research (Table 1.1). We also carried out a smaller number of face-to-face interviews to get a deeper understanding of the institute-customer relationship. We mainly interviewed clients of technological research institutes, which reflect the Norwegian research institute sector.  Møre Research has also carried out customer inquiries of 9 research institutes within the field of social sciences. These inquiries are not included in this summary, which focus on the technological institutes. For the last 10 institutes, we extended the study with a small questionnaire handed out to the R&D institute project leader or co-worker in the projects selected for customer interview. We received a total of 391 answers to this postal inquiry.
	Institute
	Branch
	Project termination 
	No. of customer interviews
	No. of researcher interviews

	NBI (Norsk byggforskningsinstitutt)
	Building and construction
	1994-96
	44
	0

	NGI (Norges Geotekniske Institutt)
	Building and construction
	1994-96
	45
	0

	SINTEF
	Building and construction
	1994-96
	80
	0

	Civil and environmental engineering
	
	
	
	

	NORUT Technology
	Building and construction
	1994-96
	24
	0

	IFE Petroleum
	Petroleum
	1995-98
	16
	0

	Rogaland Research (RF)
	Petroleum
	1995-97
	47
	0

	Christian Michelsen Research (CMR)
	Petroleum
	1995-97
	45
	0

	NORSAR
	Petroleum
	1995-97
	17
	0

	IKU petroleum Research
	Petroleum
	1995-97
	43
	0

	SINTEF Energy Research
	Energy
	1995-97
	50
	36

	EFI Trondheim
	Energy
	1995-97
	60
	57

	SINTEF Chemistry
	Material/Chemistry
	1995-98
	49
	42

	SINTEF Materials technology
	Material/Chemistry
	1995-98
	46
	37

	IFE (Institute for Energy Technology); dep. for Material and corrosion technology
	Material/Chemistry
	1995-98
	30
	30

	Tel-Tek (Telemark Technological Research and Development centre)
	Material/Chemistry
	1995-98
	31
	23

	MARINTEK
	Shipping
	1996-99
	45
	45

	SINTEF UNIMED
	Medical
	1996-99
	49
	45

	IFE Halden
	Nuclear safety
	1997-00
	46
	44

	SINTEF Technology management
	 
	 1996-99
	51
	32

	Total number of interviews
	 
	 
	818
	391


Table 1.1. Customer inquiries of Norwegian technological Research Institutes.

1.3 Methods

We consider the process linked to the customer inquiries as quite important to the use and usefulness of the work. A thorough presentation of the background and plans for the inquiry beforehand, preferably through a meeting with the institute management including head of the departments, gave important input to our understanding, and motivated the institute to do their part of the work and use the results. Also, a presentation of the results to the institute management as well as the evaluation committee, gave important feedbacks to all parties. Several of the institutes have reported back that they appreciated our work and used it as a tool in their work with strategy and management. Also, the evaluations committee’s reported back that many of our conclusions coincided with their impression, but also that it brought into the discussion some alternative aspects that were useful.
1.4 Selection procedures

In our customer inquiry we wanted to hear the voice of customers that have had extensive experience with the institute, or enough contact to be able to have a qualified opinion of their work. Also we wanted customers that had paid for the R&D service, and that intend to use the result, so that they have a close relation both to the cost-side and the usefulness of the project. To achieve this we applied certain criteria in selecting projects to study. We asked the institutes for the total list of projects that were finalised during the last three years. By experience, we know that including elder projects implies that the response rate declines and it is difficult for the respondent to remember anything but the very distinct project, the success or failure projects. We know that commercial effects usually take more than three years to develop, but this is a compromise when the objective of the study was to get an overall impression of the institutes work. We know that this reduced our possibility to get the depth of commercial effects of the R&D projects and other long term effects like the effect the co-operation with the institute may have had on the firm’s R&D behaviour. 

Usually, the institutes regard smaller project as less important, and often with a lower content of research. Also, smaller projects usually imply less contact between the customer and the institute. To minimise the number of contacts where the respondent do not know or remember the project, and pre-projects or projects with less research content, we only included projects above 100 000 NOK. We wanted customers that were end-users of the project outcome, except when the customers were representing the interest of other firms, for instance branch organisations. Since RCN is not a user of the project results we left out RCN projects before drawing the sample. We also left out “internal” projects where the customer is a department belonging to the same main institute. For the most part this was an issue for SINTEF institutes. Within these criteria the sample of projects were picked at random.
1.5 The questionnaires
The questionnaire used was initially based on Prof. Hervik's extensive experience with similar studies. We also discussed the questionnaire with the institutes’ management to get their comments. As the programme of studies has evolved, we sought to improve them by introducing some new questions, and leaving out others, but we deliberately kept the main questions unchanged to allow for this larger comparative study.

The questionnaire was designed to capture both the customer’s experience in a particular project, and this contact person’s general impression of the institute. Therefore the questionnaires used had a dual structure, where the first part of the questionnaire deals with the customers experience with the institute’s work done in a specific project, while the second part of the questionnaire is about the customer firm’s overall experience with and impression of the institute’s work.  Usually the respondents were asked to give a rating on a scale from 1 to 7, but we also posed some “open” questions where the customer may express their evaluation in words in stead of on a scale. 

As the programme of studies has evolved, we have sought to improve the questionnaire by introducing some new questions, and leaving out others, but keeping the main questions unchanged to allow for the comparative studies. For the last 10 institutes, we extended the study with a small questionnaire handed out to the R&D institute project leader or co-worker in the projects selected for customer interview. The employees were posed some background questions and some parallel questions, so that we could compare with the customer answers. This gives us a better insight into the institute-customer relationship. The parallel questions also gave us a “second opinion” on the projects. Also, as will be discussed later this can be used to compensate for potential validity problems.  In both questionnaires complete anonymity was guaranteed and consistency checks indicated that the questionnaires were filled in sensibly.
1.6 Interviews and response rates

The richest data is of course always obtained through face-to-face interviews, but for most of the studies these were not possible within the time frame and budget available. Self-administered questionnaires are generally the most economical way of obtaining data, and also allow a large number of people to be approached simultaneously. However, this method has major drawbacks: one has little control over the way respondents interpret the questions. Also, the rate of return is usually quite low (30% is generally considered good) which increase the possibility of biases due to self-selection.

We think the best compromise is structured interviews carried out over the telephone by a small group of interviewers who are thoroughly briefed about the questionnaire and the purpose of the study. Telephone interviews, allows for two-way communication, minimising misinterpretation of the questions and increasing the response rate as opposed to postal surveys. Also, increasing the number of observations as opposed to face-to-face interviews which are usually more costly and time-consuming. For IFE Halden we supplemented the telephone interviews with in-dept face-to-face studies, which was very useful.

The telephone interview procedure was to send each respondent a version of the questionnaire beforehand, and to phone later for the interview. Each interview lasted around 30 minutes. On average we achieved a 60-70% response rate, which is quite high considering the target group often being high level officials. This involves persistence from the interviewer and a lot of call-backs. The respondents rarely turned down the interview and were usually positive to the customer inquiry, but were often quite difficult to get hold of. Postal surveys or telephone interviews with a fixed number of call-backs (usually 3 or 4) end up with a considerable lower response rate on this type of inquiry. The response rate is important for the validity of the inquiry. Leaving out the most “busy” respondents’ may lead to a skewed sample. These respondents may have common characteristics that will not be represented in the sample. For instance, the ones that are difficult to get hold of may be the most demanding customers, and it is more difficult to obtain good marks from demanding customers. 
1.7 Analysis

We started out with R&D institutes that operated within the same overall field or branch, even though they differ in what they specialise on. Since they often address customers within the same industry, a comparison between institutes is natural. However, we also provided the institutes with the results of the total of previous studies on some main criteria as a reference. As expressed by Inge Johansen who was the secretary for the majority the evaluations, the way the individual R&D institutes addressed customers and managed contract research was surprisingly similar in spite of the large differences in research field (EVA-seminar, sept. 2000). 
In this kind of survey it is very difficult to determine what really constitutes a good result. A moderately positive score may not mean too much, except that there is little active discontent. A negative score, on the other hand, is probably more significant, as well as a markedly positive one. However, we are of the opinion that the only way to know what is a good result is through a comparative analysis. By evaluating the same institute over time and/or comparing with similar institutes, we are given a relative measure. This is what we have tried to do by comparing the results from each institute with the average of the group they are in, and in that way created a benchmark. We used several comparative dimensions in our analysis: 
· Specific and general experience with the R&D institute

· Customer and employee or “user” and “producer” impression of the work done

· Comparative analysis with institutes within the same branch

· Comparative analysis with all the other institutes 

· comparative analysis between public supported privately financed projects 

With a follow-up of this project, we may also compare the rating over time within the individual institute. The sample of R&D institute customers, include both non-supported and public supported projects through UDR. Usually survey data include only “treated” respondent, i.e. projects that have received support, which does not allow for a comparative analysis on a project level with similar projects that have not received support. Even though the main objective of the customer inquiry is to evaluate the customer-institute relationship, this database can be used to estimate the effect of public support. 
2. Data Quality and potential methodological problems
Data quality can be defined as absence of sources of measuring errors (Henjesand, 1996). In most of our questions we use a scale from 1 to 7 to represent the customer rating. An observation can be defined as:
X = T + e

X = Observed score

T = True score

e = Errors that are assumed to have a random distribution

If the assumption regarding the error term is broken, i.e. there are systematic errors, we may draw the wrong conclusions. This means that the differences in answering are not reflecting true differences in the institutes performance, but reflect for instance the difference in the administration procedures of the questionnaire, or the respondents qualifications or motivation. Therefore possible sources of measuring errors that may create skewed samples should be identified and controlled for.  Some of these sources are well known to statisticians:
1. Administrative procedures: Sampling procedures causing the sample to not be representative to the customer base.  For instance, a random sample makes it possible to compute the error margin, and a high response rate and a relatively high share of the population within the sample reduce the error margin. 

2. Measuring procedures: Difference in measuring procedures between respondents and sets of inquiries may case skewed answers. For instance whether questions are differently posed by different interviewers giving it a different meaning, or capturing different aspects of the concept. Different respondent may also have different interpretation of the questions. Two-way communication through telephone interviews and quality control and good procedures minimise these errors. The order or sequence of questions may also influence on the answering.
3. Customer qualification and motivation. Differences in customer groups that carry certain characteristics may cause significant differences between institutes independent of the true institute performance. Examples of charachteristics that are of importance:
· Experience with the product or in this case, the institute. “Experts” with a lot of experience show a higher correlation between assessment and behaviour (Fazio, 1989). Also, they are less sensitive to differences in interview procedures (Hutchinson, 1983, Lynch, Chakravarti, Mitra 1991)
· Difference between customers in the way they use the results
· Difference in expectations

· Difference in the way they evaluate

· Difference in ability and willingness to answer the questions.

2.1 Customer qualification and ordinal data 

Since most of the questions in the customer inquiry involves concepts without an objective scale, the customer qualification and the individual perception of the question will influence on the marks given. For instance “Research content” is a concept where the characterisation may vary with research competence of the customer and different customers may have different standards for what they call leading edge research as opposed to applied research or consulting service. 
This is a problem that can be dealt with in a number of ways. The system of employee questionnaire gives us the opportunity to test for the hypothesis that the customer qualification may influence on the answering. We asked the researcher to classify the competence of the customer, and on average 94% classified their customer as being highly skilled. Off course, this is just one indication of the competence of the customer, and for several reasons the researchers may not register the “true” competence of the customer. Since the employees were asked some parallel questions, as will be described when discussing research content this can be used to test the respondents qualifications. Also, tests for significant differences due to customer firm size or branch, or position in the firm of the respondent may give some indications whether there are differences in customer qualifications are explaining the differences in rating between institutes. We have run a number of these tests and included them in our analysis during our work with the customer inquiries. 
However, when analysing the data, the methods used should reflect the nature of the data. Most econometric studies use parametric methods. There are two assumptions underlying all parametric methods:

1. The data can be measured on a scale where any two adjacent values are equal distances apart (interval or ratio scale).

2. The underlying distribution of the data are known 

This is not representative for the data we are using. Our data are characterized by the fact that some order is present in the categorisation of the data, but we lack the knowledge of the magnitude of the difference. For example when analysing the answers to a question where the alternatives are ordered on a 7-point Likert scale where 1 is ”very poor” and 7 is ”very good”, we know that a score ”7” is higher than ”5”, or ”2”, however, the difference between the ”1” and ”2” is not necessarily the same as the difference between the ”5”- and ”6”.  In fact there is reason to believe that the difference between the extreme values ”1” and ”7” and their respectively adjacent score is higher than the difference between the other scores.

This is what characterise ordinal data. The assumptions underlying parametric methods are not met when analysing ordinal data, which might introduce errors when analysing the data using these methods to for instance test for the significant difference between research institutes’ average scores. Non-parametric statistical tests can be used with ordinal data, however the number of tests are limited. One can compute a median to indicate average score and the interquartile range to indicate the degree of spread in the measures. To determine the relationship between two sets of scores, each measured on an ordinal scale, the Spearman rank order correlation is used. However, for some analysis there are no non-parametric test that match the parametric test-tool, and the second best solution has to be used.
	PRIVATE
Test
	Parametric test
	Non parametric test

	To test for significant difference in average score between two sets of data.


	T-test
	Wilcoxon Mann-Whitney

	To test for significant difference in average score  between three or more sets of data. 
	ANOVA (F-test)
	Kruscal Wallis

	To test correlation/ relationship between two variables 
	Pearson test of correlation
	Spearman rank order correlation


Table 2.1
3. Some inferences made on the total data-base

3.1
Important background indicators 

Background indicators decribing the customer firm are important for analytical purposes and to test for customer qualification. These are indicators like customer firm size, type of firm (public or private, main line of industry) or nationality. Also, whether the customer are frequent or first time users of the institute. Indicators describing the interviewee, like position in the firm, are also important indicators of qualification.
First we wanted to identify the relation between the customers and “their” institutes. How often the customer firm has used the institute in the past, is an interesting indicator of this relationship. A high share of frequent customers is in itself an indicator of customer satisfaction, if the institute is not in monopoly situation when delivering their services. On the other hand, the RCN want a reasonable share of first time users to ensure the diffusion of knowledge and creation of R&D network towards the industry. It might be that we would have found a larger share of first-time users among the projects smaller than NOK 100 000, that we have left out of this inquiry. 

The results in table 3.1. show that we have mainly interviewed customers that have had previous experience in buying R&D services from the institute. The majority of the customers have used the institute before, either often or several times. One reason may be that R&D institutes often have monopoly on their specific topics/fields and are dominated by re-sale.  It may be that pre-projects or smaller projects would include more first-time users, and cover this aspect of the customer-institute-relationship to a larger degree; however this would imply larger samples from each institute. 

As discussed in chapter 2, studies show that experienced customers or “Experts” improve data quality. The high share of frequent customers tells us that the results from our questions about the customers’ general experience with the institute are quite robust, since they are answered by customers with extensive experience with the institutes. However, if you look at the individual institutes in figure 3.1. and 3.2, there are large individual differences between the institutes in this matter. NORUT stand out with 65% first time users. Also, none of the interviewed customers have used NORUT often before. With a sample of only 23 customer interviews there may be some random variance, however it also reflect that the institute at the time were in the process of expanding their project portfolio considerably, finding many new customers. MARINTEK, IFE Petroleum and IFE Materials along with SINTEF Material and SINTEF Chemistry, show a particularly low share of first time users. In fact on average the Material/Chemistry institutes has a low degree of first time users and a high degree of frequent users. This is an indicator of returning, satisfied customers, but also indicate that they reach few new customers with their knowledge.
	
	All 19

	
	n
	%

	Often
	285
	35

	Several times
	307
	38

	Seldom
	63
	8

	Never
	149
	18,5

	Don’t know
	3
	0,5

	SUM
	807
	100


Table 3.1. Use of the institute
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Figure 3.1. Percentage of first time users among the individual institutes’ sample of customer interviews
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Figure 3.2. Percentage of frequent users among the individual institutes’ sample of customer interviews

Another indicator that give us interesting information about who the customers are, is the firm size, indicated by the number for employees shown in table 3.2. This table tell us that around 23 % of the R&D institute customers are SME’s, with less than 50 employees (using the EU-definition of a SME), while more than 50% are large companies, with more than 250 employees. Most firms are SME’s. In fact, 93% of the non-primary private entreprises within the  Europe-19 (all countries within European Economic Area and Switzerland) have less than 10 employees (European Observatory for SMEs, 1997). Our data tells us that it is mainly large companies that buy R&D institute services; however, leaving out projects below 100 000 NOK may have contributed to a bias of the sample towards larger customers. On the other hand the research content in smaller projects is usually less.

For the Petroleum Research Institutes only type of firm and not the number of employees was registered. This is the main reason why we have only 597 observations in stead of 818 registrations on this question. However, since the customers of these institutes are dominated by large oil companies, the same pattern with mainly large company customers is present also for this group of institutes. However there are individual differences between institutes. The most marked differences are IFE Halden where only 2% of the customers represent firms/organisations of 50 or less employees. Also, more than 50% of IFE Halden’s customers are situated outside Norway. Large foreign customer organisations within nuclear safety are what separate IFE Halden from the other institutes. This indicates competent and critical customers. Also, the Petroleum research institutes are dominated by customers representing large firms/organisations within the petroleum industry. While 56% of the interviewed NORUT customers are representing organisations with 50 employees or less. Also, MARINTEK, TELTEK and NBI has a share of around 35-40% of their customers which belong to a group of medium size or smaller firms/organisations (50 employees or less). 
	
	All 19 institutes
	BA
	Energy
	MC
	IFE Petro
	Marintek
	IFE Halden
	Sintef Unimed

	
	n
	%
	%
	%
	%
	%
	%
	%
	%

	Less than 50 employees
	135
	23
	29
	17
	21
	26
	36
	2
	32

	50 - 249 employees
	154
	26
	34
	19
	23
	11
	31
	15
	35

	More than 250 employees
	308
	51
	37
	64
	56
	63
	33
	83
	33

	SUM
	597
	100
	100
	100
	100
	100
	100
	100
	100


Table 3.2. Customer size
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Figure 3.3. Customer size
Other characteristics that we registered was type of firm/organisation. Table 3.3 show that the petroleum customers are major customers of Norwegian research institutes. Since research projects financed by the Research Council of Norway and other institutions that are not “first hand users” are left out the share of public customers in our sample is lower than the true rate of public financed projects in the institutes’ portfolios. However, SINTEF Unimed is different from the other institutes by a higher share of public customers.
	Type of firm
	%

	Public
	18

	Petroleum/Off Shore
	29

	Consultants/R&D institutes
	4

	Other Private
	47

	Other
	1

	SUM
	100


Table 3.3. Customer size
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Figure 3.4. Type of customer firm/organisation

The position in the firm of the persons interviewed might influence on the results from the inquiry. To the R&D institute it’s interesting to get the “rating” given by those in charge of ordering new projects, i.e. the management. To the Research Council of Norway it’s important that rating of scientific quality is given by professional users, which often are the researchers in the firms. Table 3.4 show that both the management of the customer organisations and researchers are well represented in the inquiries. However the building and construction institutes and in particular NBI has a relatively higher share of management among the respondents (figure 3.5).
	Position in the firm of the person interviewed
	%

	Managing Director
	9

	Head of dep., etc
	25

	Consultant, advisor, engineer, etc.
	36

	Researcher, Research Leader
	25

	Other
	5

	SUM
	100


Table 3.4.  Position in the firm of contact person
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Figure 3.5.

For the majority of the projects the customers say that they took the initiative to start the project (table 3.5), while about 16% of the projects was said to be a joint initiative with the institute. 

	Percent
	%

	The customer firm
	67

	The institute
	10

	Both
	16

	Others
	7

	Don’t know
	1

	SUM
	101


Table 3.5: Who took the initiative to start the project? 

In table 3.6, it can be seen that more than 50% of the projects were fully paid by the customer. The share of projects that are part of the user-oriented program of RCN is 25%. In table 3.6 it can be seen that for the BA- and Energy institutes, the majority of the projects (almost 60%) were fully paid by the customer, which is significantly higher than for the Petroleum and Material-Chemical institutes (45%). The Petroleum institutes has the highest share of joint project with other clients. The Material-chemical institutes has the highest share of projects that are part of the user-oriented program of RCN (41%). For the others the share of project with customer-directed funding were significantly lower, and Sintef Unimed and IFE Halden had only a total around 7-8 % of the projects within the program. However, the true rate of RCN financed projects in the institutes portfolio of projects is somewhat higher since we chose not to interview projects that are fully financed by RCN.

	Numbers in Percent
	All
	BA
	Petro.
	Energy
	MC
	IFE Halden
	Marintek
	Sintef Tech.m.
	Unimed

	Fully paid by customer
	54
	59
	45
	57
	45
	60
	73
	47
	69

	Joint project with other clients
	12
	-
	28
	12
	11
	18
	2
	15
	15

	Customer directed, less than 20% RCN*
	3
	2
	3
	8
	4
	7
	0
	6
	0

	Customer directed, 20-40% RCN*
	14
	14
	9
	9
	27
	
	14
	12
	2

	Customer directed, more than 40%RCN*
	8
	11
	5
	7
	10
	
	4
	12
	6

	Other
	9
	15
	10
	6
	3
	15
	7
	8
	8

	Don't know
	0
	-
	-
	1
	-
	0
	0
	0
	0

	SUM
	100
	101
	100
	100
	100
	100
	100
	100
	100


Table 3.6: How is the project financed? * RCN = Research Council of Norway
3.2 Research content

We asked the customers to describe the content of the different elements described in table 3.7a on a scale from 1 to 7. The table show the average score for all the institutes. It can be seen that Studies/advising/problem-solving, More advanced advising/analysis and Applied research are the elements given the highest average score, and Elements of basic research the lowest. This question was a “warm up” for the next question, where the customer was asked to rate the content of research in the project on a scale from 1 to 7, where 1 is consulting service, 4 is applied research and 7 is leading edge research. This is R&D content as perceived by the customer, and different persons might have different opinions on the content of research in a specific project since there is no objective measure of research content. By introducing the customer to the different aspects of project content we are using a well known technique to improve the customer’s understanding of the question. 
	Average scores 
Contents of project - on a scale from 1-7
	

	Simple testing/measurements
	2,8

	More advanced testing/measurements 
	3,5

	Other simple technical consulting
	2,4

	Other more advanced technical consulting
	3,4

	Studies/advising/problem-solving
	4

	More advanced advising/analysis
	3,7

	Product development
	2,9

	Applied research
	3,8

	Elements of basic research
	2,1


Table 3.7a Project content 

Figure 3.6 show the average content of research for the individual institutes (this question was not posed the customers Building and Construction institutes). The material and chemistry institutes show a higher average content of research than the other institutes. As we saw in figure 3.2 there is a high degree of frequent users among the material and chemistry institutes. This means that these are satisfied customers, but it also means that they have a lot of experience with the institute and with buying R&D services. The petroleum institutes have a high degree of critical customers consisting of large oil companies. However, 56% of the Material/Chemistry institutes are representing large firms/organisations with more than 250 employees.
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Figure 3.6 Content of research - average scores, individual institutes.
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Figure 3.7. Content of research  - average scores, individual institutes, customers and employees answers.

By running a regression with research content as the dependent variable and the different indicators of project as explanatory variables, we found evidence that the project content question is filled in sensibly. Table 3.7b show the results of the test that explain 57% of the variance of the “content of research in the project” variable (R2 =0,57). It can be seen that “Applied research” and “Elements of basic research” are the two explanatory variables with the highest parameter estimate explaining the variance in the “content of research” variable. They also show the highest t-value. Note that the relationship is positive, while the more consulting related variables like “Other simple technical consulting” and “Studies/advising/problem-solving” show significant negative parameter estimates. This means that these elements are contributing negatively in explaining the variance of the “content of research in the project”-variable. Simple and more advanced testing/measurement show a positive relation, which makes sense since testing/measurement often is a part of doing a research project. Only one of these two indicators are significant on a 5% level of significance, which may indicate that there is a multicollinarity problem regarding these two variables. A test showed significant positive correlation between simple and more advanced testing measurement. However, the correlation coefficient (0,38) was less than the explanatory power of the model (R2 =0,57), and as a rule of thumb this indicate that the problem is insignificant.
	Explanatory variables 
	Parameter estimate
	SE
	t-value
	Pr>[t]

	Intercept
	1,27
	0,155
	8,21
	<0,0001

	Simple testing/measurements
	0,03
	0,029
	1,05
	0,296

	More advanced testing/measurements 
	0,05
	0,022
	2,19
	0,029

	Other simple technical consulting
	-1,13
	0,033
	-3,98
	<0,0001

	Other more advanced technical consulting
	-0,003
	0,025
	-0,10
	0,921

	Studies/advising/problem-solving
	-0,055
	0,026
	-2,15
	0,032

	More advanced advising/analysis
	0,069
	0,026
	2,66
	0,008

	Product development
	0,040
	0,022
	1,84
	0,066

	Applied research
	0,354
	0,024
	14,67
	<0,0001

	Elements of basic research
	0,357
	0,032
	11,05
	<0,0001


Table 3.7b: Testing the consistency of answering through a regression where the dependent variable is “Research content” and the explanatory variables are “Project content”. R2 =0,57

What we found most interesting is the fact that projects receiving RCN support show a significant higher content of research, than the projects not receiving this public support (we used a non-parametric test comparing the average score of research in the two groups). This can be illustrated looking at the scores of the two groups in Figure 3.8. This confirms that projects with a higher content of research are selected for public funding through the UDR programme. Since a higher content of research normally is considered to carry a higher risk, this indicates that the public funding goes to projects with a higher content of risk. However, this may also indicate that the marginal benefit of public support of projects within the R&D institutes is a heightening of the level of research within the research institutes. Without the UDR support, the overall research content in the institute portfolios of projects will decrease. We found that the willingness to pay for long term projects with a high content of research was low among the institute customers. Without the public support there is reason to believe that share of consulting service in the project portfolio will increase. The high observed additionality within the public supported projects confirms this hypothesis. 37% of the projects were fully additional (would not have realized the project without support). In 47% of the projects, the support affected the size or progress of the project. Only 12% reported that they would have carried out the project without changes if they did not receive support. Therefore, it may seem that the public support through UDR is giving an incentive to project realisation and to increase the R&D content of the projects. 
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Figure 3.8. RCN supported projects show higher content of research.

	
	Consulting service - 1
	2
	3
	Applied Research - 4
	5
	6
	Leading-edge Research - 7

	Customer-answers 

-Public supported projects
	3
	8
	8
	30
	21
	20
	10

	Customers answers 

- Non supported projects
	20
	17
	14
	25
	13
	6
	6

	Employees-answers 

-Public supported projects
	4
	9
	6
	30
	26
	13
	13

	Employees answers 

- Non supported projects
	16
	12
	15
	33
	17
	4
	3


Table 3.8; R&D content as perceived by customers and employees. Customer answers for the 10 institutes with a matching employee-questionnaire.

The answers from the R&D institutes’ employees give us the opportunity to control for the effects that are identified by comparing the results from supported and non-supported projects. As can be seen from table 3.8, the project leader’s answers to the same question confirmed a higher content of research in the public supported projects. In addition, this symmetry between customers and employees evaluation of research confirms the validity of the ”research content” question. It is an indication of customer-respondent’s qualification and that customers and employees understand the question about the same way. This indicates that benchmarking content of research between institutes is meaningful.
	Percent                    
	Public supported projects 

customers answers
	non-supported projects 

customers answers
	Public supported projects 

employees answers
	non-supported projects 

employees answers

	The customer firm
	59
	75
	32
	57

	The institute
	13
	5
	15
	12

	Both (joint initiative)
	24
	13
	48
	25

	Others
	4
	6
	2
	4

	Don’t know
	0
	0
	3
	2

	SUM
	100
	100
	100
	100


Table 3.9: Who took the initiative to start the project. Customer answers for the 10 institutes with a matching employee-questionnaire.

Of course, the employees and the customer’s answers will not always match, in particular when dealing with questions where these two groups may have differing opinions. The question: “Who took the initiative to start the project?” which is illustrated in table 3.9 give some interesting observations. A higher share of the employees than the customers report that the project was a result of the institute’s initiative or a joint initiative between the institute and the customer firm. The project leaders report that 48% of the public supported and 25% of the non-supported projects is a result of a joint initiative. The customers thought it was mainly they who took the initiative to start the project. They reported that 59% of the public supported and 75% of the private financed projects were a result of the customer’s initiative. However, both the customers and the employees report that a higher share of the public supported projects is a result of the R&D institute’s initiative or a joint initiative with the institute than the non-supported projects. This indicates that the institutes play a more pro-active role in initiating the public funded projects. The reason might be that they have better knowledge of the RCN system and application procedures, or that the public funding allow for higher research content, and thereby more interesting projects to the institutes. Still, 30-50% of the public funded projects are said to be initiated by the customer firm.

3.3 High additionality - in particular in small firms

As we saw in table 3.6, only 25% of the total population of projects interviewed upon received some support from the RCN. However, most of these projects reported that this funding had some impact on the realisation of the project (table 3.10). Only 12% reported that they would have carried out this project without changes even if they did not receive this support. 37% of the projects were fully additional (would not have realized the project without support). In  47% of the projects, the support affected the size or progress of the project. However, only 3% reported that the support initiated the co-operation with the institute, and that that without the support they would probably not have used the institute for this work. This way of measuring additionality is quite common, but criticized for the possibility of strategic answering. Looking at verbal reports of additionality over the last two decades in Norway, Rye (2002) could not find that strategic answering is significantly reducing the validity of the data.
	Percent 
	 (n=241)

	Project realised without modifications (fully paid by customer)
	12

	Project not realised
	37

	Project downsized
	32

	Project released, but over a longer period of time
	15

	Project realised, but without participation of the institute
	3

	Don’t know
	1

	SUM
	100


Table 3.10 – If public funded: what would have come of the project without the public funding?
We also found that small firms show a higher additionality than large firms. It can be seen from table 3.11 that 56% of the projects in firms with less than 20 employees would not have realised the project without the support, wile only 31% of the projects within the larger firms would stop without the support. Also,15 % of the projects within firms larger than 250 employees are not additional at all (realised without modifications without support), as opposed to only 8-9% of the projects less than 50 employees. The table also show that 70% of the 185 projects that reported that they had received public support though RCN are within projects with more than 50 employees. Considering that 96,8% of all Norwegian firms have less than 20 employees (Spilling, 1998), the number of large firms receiving public grants when buying research services is relatively high. All the projects in our sample are larger than 100 000 NOK, and you might find that the projects less than 100 000 NOK is dominated by small firms. However, the results of an overall survey of RCN’s UDR projects in the same time period, are in accordance with our results. The share of supported projects in firms with less than 20 employees was 21% in 1996, 17% in 1997, but it increased to 31% in 1998 (Bræin, Bergem, 1999).  You might say that smaller firms usually carry out smaller project, and that it is the smaller project that show a higher additionality, and not the size of the firm. However we found just as high reports of additionality in large projects as in smaller projects. This is illustrated in table3.12.  

	N= 185
	No. of employees
	

	Percent
	X<20
	20-49
	50--250
	X>250

	Project realised without modifications 
	9
	8
	12
	15

	Project not realised
	56
	38
	31
	31

	Project downsized
	13
	38
	37
	35

	Project released, but over a longer period of time
	13
	17
	14
	18

	Project realised, but without participation of the institute
	6
	0
	2
	1

	Don’t know
	3
	0
	4
	0

	SUM
	100
	101
	100
	101

	No. of answers
	32
	24
	51
	78

	Percentage  of supported projects within each group
	17
	13
	28
	42


Table 3.11 crosstab between additionality and customer size
	N= 143
	Project size in Thousand NOK

	Percent
	X< 250
	250-499 
	500-999
	X> 1000 

	Project realised without modifications (fully paid by customer)
	6
	17
	11
	19

	Project not realised
	34
	29
	47
	28

	Project downsized
	31
	26
	37
	39

	Project released, but over a longer period of time
	29
	23
	5
	13

	Project realised, but without participation of the institute
	0
	0
	0
	2

	Don’t know
	0
	6
	0
	0

	SUM
	100
	101
	100
	101

	No. of answers
	35
	35
	19
	54


Table 3.12; crosstab between additionality and project size

3.4 A monopolistic situation not too well exploited

The question about whether the customer considered other offers reveal that the institutes operate in a monopolistic situation, where most of the customers did not consider other offers (table 3.13). 
	Numbers in per cent n=804

	Yes
	No

	Did your firm consider other offers for this project?
	30
	70


Table 3.13– competition.

	Numbers in per cent
 
	Yes
	No
	Don’t know

	  - you would have chosen them again (in this project) n=805
	88
	4
	8

	  - it justifies awarding them new contracts later, n=803
	80
	4
	16

	  - If this is a supported or co-financed project: would you be willing to pay all the expenses yourself, considering the attained economic gains (in this project) (n=348)
	27
	45
	28


Table 3.14 – “Hindsight”: Based on the experience with the institute’s contribution so far. 

Even though most of the customers did not consider other offers, very few regret having the project done by the chosen institute. In fact, an overwhelmingly share of the customers said that they would have made the same choice of institute over again for the project in question (and very few said that they would not have chosen them again) (table 3.14). Also, most of the customers think the experience with the institutes in the project justifies awarding them new contracts later.

R&D projects are usually characterised by high uncertainty. In fact, the research institutes have to sell an unfinished product, where the outcome is uncertain. This makes the “pricing” of the project closer connected to estimated cost, than to the customers benefit and willingness to pay for the project result. In an attempt to gain some insight into the matter of willingness to pay for the project result, we asked the rather hypothetical question whether they, knowing what they do now about the result from the project, were willing to pay the full expenses (table 3.14).  As we know, a good share of the projects were partly financed by RCN or joint project with other clients, which mean that the customer did not already pay the full expenses of the project. These are the ones asked this question, and as much as 45% of the asked did not think the result justified the total cost. Off course, knowledge diffusion may still make the social benefits to exceed the costs.
In some of the later studies (5 institutes) we also asked more specific about the cost of the project. We found that 58% said that they did not think the project was pushed to the limit, what regards the price (table 3.15). The next question we asked was whether they would have been willing to pay more for the project, and 38 % said that they would have been willing to pay more. 
	Numbers in per cent n=263

	Yes
	No
	Don’t know

	Was the project priced to the limit of tolerability?
	18
	58
	23

	Would you be willing to pay more for this project
	38
	58
	4


Table 3.14. Pricing
3.2 Customer satisfaction with the work done in the project  

3.2.1 Fulfillment of expectations and keeping the timetables
What expectations the customer have to the project, and whether the institute is able to live up to those expectations, are the two aspects of the rating given on the next question; whether the deliverables are in accordance with the customer’s expectations. However, it is an interesting indicator, where the differences between the institutes cannot all be explained by differences in customer qualification. Also, it was a question that worked well in the interview situation. We were asking for their opinion on the work, and after all it is a strong indicator when it comes to achieving returning customers. Looking at figure 3.9, on a scale from 1: Much worse than expected, to 7: Much better than expected, on average the customers report around 4, which is: ”as expected”. IFE Materials/Corrosion, NGI (Norwegian Geotechnical institute) and Sintef B/M (SINTEF civil and environmental engineering) are given a particularly high score. IFE Material/Corrosion has a high share of petroleum sector customers, which our tests have shown are “critical” customers; restrictive in giving high ratings. NORUT is the only institute with an average below “as expected”. This may be due to the large number of first time users in the portfolio. Returning customers to a larger degree “know what they get”, while first-timers may have overly high expectations. NORUT also has the highest share of SME’s among their customers.
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Figure 3.9: the project’s fulfillment of expectations
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Figure 3.10: the project’s average rating on usefulness

Figure 3.10 show the average rating on how useful the customer think the results from the project has been so far on a scale from 1: “not useful” to 7: “very useful”. For all the institutes the customers report that the project has been useful, with Marintek, Sintef Unimed and IFE Material/Corr. given the highest average score.  All the employees think the result on average is more useful than the customers do. IFE Material/Corrosion is the institute with the least difference between customer and employee average rating. As can be seen from table 3.7 this institute were also given the highest rating on keeping the timetable. Off course the importance of keeping the timetable will differ between branches and fields of research, but as can be seen from figure 3.12 we found that the corresponding question regarding speed of work in the project show large difference between institutes, also within each branch.  In our studies we found that this was particularly important for the petroleum customers, where this indicator showed a strong correlation with the overall customer satisfaction in the project. The low performance in speed of work, corresponded with a low overall score in the project. This was the case for Rogaland Research, while IFE Material/Corrosion which also has a high share of petroleum customers get a high rating on speed of work, and as we will see; an overall high rating on project work and the general impression (figures A5-A12 in the appendix).  Sintef Unimed is also getting a high rating on both keeping the timetable and the speed of work in the project.
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Figure 3.11: the project’s rating on timeliness
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Figure 3.12: The rating of speed of work in the project; 1= very poor, 4= average, 7= outstanding
3.2.2 High overall quality, but difficult to estimate economic effects 

When asked about judging the quality of the institute’s work in the project along different parameters, very few are dissatisfied with the overall quality of the project, and the average rating is above 4 on most of the element (Figure 3.13 and  3.14).  However, the score is lower when it comes to value for money /profitability and speed of work as a quality parameter. This indicates that there is some added value to the pure economic effects when the customer is summing up the quality rating in the overall quality rating. 
We wanted to test the weight given each quality element in the summing up rating of the question: Judge the quality of the institute’s work done on the project so far. We had listed 6 different aspects of quality, and then a summing up “on the whole”-question.  When running a regression between the summing-up question as a dependent variable and the different quality elements listed as the explanatory variables (Table 3.15), we found that our list of quality element explained 80% of the variance in the summing-up question (R2=0,799). Looking at the parameter estimates, it can be seen that Quality of the scientific work and Value for money/profitability has the largest effects on the overall quality rating in the projects, followed by Ability to communicate/co-operate. Knowledge, results-transfer and Speed of work/efficiency are also highly significant, but with lower parameter estimates. This means that value for money is an important quality parameter in the overall evaluation of the work, but that the economic effects are difficult to identify so far. When asking whether the project had a positive effect on the competitive position, few can identify a significant effect and the average rating is low (figure 3.15). 
As will be described in further detain in chapter 3.5, when looking at the customers’ evaluation of the institute in general, the productive value of the co-operation and the economic motives for using the institutes are not ranked high compared to indicators of knowledge transfer. The fact that we have not interviewed upon projects elder than three years, may be part of the reason why economic results are given a low rating as the outcome of co-operation with the institute.  However, the fact that 70% did not consider other offers and 73% are returning customers, support our believes that the customers benefit considerably from their co-operation with the R&D institutes, and that these benefits exceeds the short term economic benefits.
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Figure 3.13: Quality of work done in the project, total of 19 institutes (n=786-805). Value for money. 
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Figure 3.14: Rating of work done in the project, average of 19 institutes (n=786-805).  Scale; 1= very poor, 4= average, 7= outstanding
	Explanatory variables
	Parameter Estimate
	T for H0 Parameter=0
	Probability that H0: Parameter=0

	Intercept (the constant)
	-0,038
	-0,37
	0,7131

	Ability to communicate/co-operate
	0,212
	9,87
	0,0001

	Knowledge, results-transfer
	0,117
	5,90
	0,0001

	Quality of the scientific work
	0,285
	12,56
	0,0001

	Speed of work/efficiency
	0,163
	8,18
	0,0001

	Value for money/profitability
	0,242
	13,63
	0,0001


Table 3.15: Question: Judge the quality of the institute’s work done on the project so far Dependent variable: ”on the whole”, Explanatory variables: the different quality aspects listed in the same question, R2:0,7990 (n=735)
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Figure 3.15: Projects influence on competitive position, total of 19 institutes (n=747)

3.4.3     Individual institute’s rating on quality of work done in the project 
Looking at the project related figures:A1-4, in the Appendix there are large individual differences in average scores between individual institutes, but the difference between branches are not significant. Within the petroleum institutes, Rogaland and IKU are on average getting a lower score than CMR, IFE Petroleum and NORSAR. As discussed, we found that the low score on speed of work partly explained the relative dissatisfaction of these customers. Also, ability to communicate and cooperate is closely related to the customer’s overall satisfaction. Among the building and construction institutes, the Norwegian geotechnical institute (NGI) and Sintef Civil and Environmental Engineering (Sintef B/M) are given higher average rating than NORUT and the Norwegian Building Institute (NBI) on all the project quality indicators. As discussed before NORUT has a higher share of first time customers which may have had high expectations. Also, 86% of the respondents of the NBI inquiry are high level officials (37% MD and 49% head of department) which may be more demanding and critical customers. This may explain some of the difference. Among the Material/Chemistry institutes, IFE Material/corrosion is generally given the highest score while SINTEF Chemistry on average has a bit lower score than the other three institutes. SINTEF Chemistry has a higher share of petroleum customers than Sinterf Materials and TELTEK. Also, SINTEF Chemistry has the highest share of large customers (more than 250 employees) among these four institutes, and higher than most of the 19 institutes. This may indicate qualified and critical customers. On the other hand, NBI and NORUT has a very low share of large size customers and the highest share of SME’s among the 19 institutes, and they still a low average rating. We think that customer size do not necessarily indicate more qualified or critical customers, but position in the firm and type of firm may be indicators on qualifications.
Among the energy institutes SINTEF Energy is given the highest rating. The main difference in the sample of customers between Sintef (Sintef Energy) and EFI, are the higher share of public institutions and public undertakings among EFI’s customers (38%) than in the sample of Sintef’s customers (6%). These two institutes merged in 1998. Among the four individual institutes evaluated without belonging to a group of institutes based on field of research or branch, SINTEF Unimed is given a high average rating, while SINTEF Technology management is in the lower end. Both of these institutes differ from the other 17 institutes by operating both in the technical and the social sciences. Sintef Unimed has the highest share of public sector customers (mainly hospitals and the public administration of medical services). The high share of public sector/public owned companies as customers of IFE Halden is due to the fact that they operate within Nuclear Safety, and the nuclear power stations are often publicly owned. IFE Halden has the highest share of large size customers. They also have the highest share of foreign customers, which means that they to a larger degree than the other 18 institutes compete, and succeed in competing internationally with their R&D services. We regard this as an indicator of quality in itself. It may also indicate that they have demanding and critical customers. MARINTEK also has a significant share of foreign customers, and the highest share of projects that are fully financed by the customer (few joint projects with other clients and few public supported projects).  
Looking at the employees corresponding rating in the project quality elements of the different institutes, it can be seen that most of the employees think more highly of the quality of their work than the customers do (table 3.16). The exception being Sintef Unimed (the only research institute with a high share of female researchers). The divergences between customers’ views and those of staff mean that there is scope to increase awareness amongst researchers as to the ways in which customers may be looking at their work. Unfortunately these corresponding quality questions were only posed during the last three studies.

	
	CUSTOMER
	EMPLOYEE

	Ability to communicate / co-operate 

	Marintek
	5,6
	5,7

	IFE Halden
	5,7
	5,9

	Sintef Unimed
	6
	5,5

	Quality of the scientific work

	Marintek
	5,4
	5,6

	IFE Halden
	5,6
	6,1

	Sintef Unimed
	5,9
	5,2

	Speed of work / efficiency

	Marintek
	5,2
	5,5

	IFE Halden
	4,8
	5,5

	Sintef Unimed
	5,7
	5,4

	Value for money / profitability

	Marintek
	4,9
	5,7

	IFE Halden
	4,9
	5,6

	Sintef Unimed
	5,4
	5,3

	On the whole
	

	MARINTEK
	5,3
	5,8

	IFE Halden
	5,4
	5,7

	Sintef Unimed
	5,6
	5,4


Table 3.16: average score customer and employees answer regarding quality of work done in the project.
3.3 General impression of the institute

3.3.1    The customer’s general impression of the institute

We asked the customers to give a description of the institute based on a number of statements. This is illustrated in figure A5-A12 in the appendix. The average score is high, but drops when it comes to contribution to product development and competitiveness. The individual differences follows the same patterns as described in the previous chapter regarding project rating. Notice that IFE Halden and Christian Michelsen Institute (CMR) are the two institutes with a significant higher average score on improving their customer relation over the years (has become more useful over the last years; figure A12).
3.3.2 The customer’s overall rating of the institute based on their total experience

Also, looking at figure A13-A17 in the Appendix regarding the overall experience with the institute, the same patter on individual differences are present with a few exceptions. As discussed in the previous chapter some of the differences can be explained by difference in customer groups or qualifications, however we believe that this cannot explain all the differences and that benchmarking is giving important input and incentives to the institutes to work with their customer-institute relationship.
4. Some inferences on the employee’s answers

In the last ten inquiries we decided to pose some of the same questions as we did in the customer inquiry to the persons responsible/working on the same projects at the institute, to increase our understanding of the customer-institute relationship. The questionnaires were handed out by the management of the institutes together with pre-paid envelopes so that the individual answers were mailed directly back to Møre Research. We will only mention some main results from this study when it comes to the divergence between the employees and customers answers to the same questions. The parallel questions has been discussed in earlier chapters and the main observations are that:

· The employees support the customers reports of a higher content of research within public supported projects.
· The employees think that the research institute to a larger degree has been involved in starting the project together with the customer, than the customers do.
· The employees give a higher average rating of the projects usefulness to the customers than the customers do.
We also asked the interesting question whether the project leader has been involved in or considered starting a firm based on a research based project idea. It can be seen from table 4.1 that very few (21%) have considered commercialisation of research based ideas, and only 10% are or have been in the process of starting a business based on R&D.
	Never - 1
	2
	3
	Have given it serious thoughts - 4
	5
	6
	Have already contributed to business start-up – 7


	SUM

	41
	19
	19
	11
	0
	3
	7
	100


Table 4.1:  Have you considered starting your own business based on R&D? (n= 366)

We asked the employees who they co-operatied with in the project, and co-operation with colleagues at the same department was the most frequent answer, along with other parts of the institute and to some degree personell at Norwegian Universities/Colleges. Co-operation with local or other firms was less important. Of course a larger employee questionnaire would give us more information of the way the institutes work, but the focus of our inquiries was the customer side, and we had to limit our work on this part.
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APPENDIX

Project related indicators
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Figure A1. Average rating individual institutes “Overall quality in the project” .

Scale; 1= very poor, 4= average, 7= outstanding
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Figure A2. Average rating individual institutes on “Value for money” in the project. 

Scale; 1= very poor, 4= average, 7= outstanding
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Figure A3; Average rating individual institutes on quality of scientific work in the project. 

Scale: 1= very poor, 4= average, 7= outstanding
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Figure A4; Average rating individual institutes on communication in the project. 

Scale; 1= very poor, 4= average, 7= outstanding

Indicators based on overall experience
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Figure A5: Give an overview of the institute on the basis of the following statements. Scale: 1= Disagree, 4= neutral, 7= Agree
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Figure A6: Give an overview of the institute on the basis of the following statements. Scale: 1= Disagree, 4= neutral, 7= Agree
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Figure A7: Give an overview of the institute on the basis of the following statements. Scale: 1= Disagree, 4= neutral, 7= Agree
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Figure A8: Give an overview of the institute on the basis of the following statements. Scale: 1= Disagree, 4= neutral, 7= Agree
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Figure A9: Give an overview of the institute on the basis of the following statements. Scale: 1= Disagree, 4= neutral, 7= Agree
[image: image32.wmf]Useful for the improvement of competitiveness
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Figure A10: Give an overview of the institute on the basis of the following statements. Scale: 1= Disagree, 4= neutral, 7= Agree
[image: image33.wmf]Significant contribution to product development

0

1

2

3

4

5

6

7

SINTEF Material

SINTEF Chemistry

IFE Material

TELTEK

Marintek

IFE Halden

Sintef Unimed

Sintef Energy

EFI (energy)

IKU

NORSAR

CMR

RF

IFE Petro

NORUT

NBI

NGI

SINTEF B/M

Sintef Tech.m.


Figure A11: Give an overview of the institute on the basis of the following statements. Scale: 1= Disagree, 4= neutral, 7= Agree
[image: image34.wmf]Has become much more useful over the last years
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Figure A12: Give an overview of the institute on the basis of the following statements. Scale: 1= Disagree, 4= neutral, 7= Agree
Overall assessment of co-operation with the institute
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Figure A13: The customers overall rating of the institute base on total experience
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Figure A14: The customers overall rating of the institute base on total experience
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Figure A15: The customers overall rating of the institute base on total experience
[image: image38.wmf]What is your firm's overall assessment of the consequences of the co-operation with 
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Figure A16: The customers overall rating of the institute base on total experience
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Figure A17: The customers overall rating of the institute base on total experience
� Since we are dealing with ordinal data we used a non-parametric test comparing the average score of research in the two groups
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skills-overall-fig

		IFE Materials

		SINTEF Materials

		SINTEF Chemistry

		TELTEK

		MARINTEK

		IFE Halden

		Sintef Unimed

		Sintef Energy

		EFI (energy)

		IKU

		NORSAR

		CMR

		RF

		IFE Petro

		NORUT

		NBI

		NGI

		SINTEF B/M

		SINTEF Tech.m.



What is your firm's overall assessment of the consequences of the co-operation with the institute on the whole? Developing the skills of /motivating the staff
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product dev-overall-fig
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What is your firm's overall assessment of the consequences of the co-operation with the institute on the whole? Contribution to product development
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overall-tall

		

		What is your firm's overall assessment of the consequences of the co-operation with the institute on the whole?

		Productive value for the firm / competitiveness								New knowledge, technology development												Energy		Petro

		IFE Materials		4.2						IFE Materials		5.3								New knowledge, technology development		4.9		4.6

		SINTEF Materials		3.7						SINTEF Materials		5.1								Productive value for the firm / competitiveness		3.5		3.6

		SINTEF Chemistry		3.5						SINTEF Chemistry		4.6								Total judgement		4.9		4.9

		TELTEK		3.8						TELTEK		5.5

		MARINTEK		4.8						MARINTEK		5.4

		IFE Halden		3.8						IFE Halden		5.4

		Sintef Unimed		3.1						Sintef Unimed		3.8

		Sintef Energy		3.7						Sintef Energy		4.9

		EFI (energy)		3.4						EFI (energy)		4.9

		IKU		3.3						IKU		4.2

		NORSAR		4.4						NORSAR		5.3

		CMR		4						CMR		5.1

		RF		3.1						RF		4.4

		IFE Petro		3.4						IFE Petro		5.5

		NORUT		3.7						NORUT		3.9

		NBI		4.5						NBI		4.3

		NGI		4.4						NGI		4.6

		SINTEF B/M		4.5						SINTEF B/M		5

		SINTEF Tech.m.		3.8						SINTEF Tech.m.		4.5

		Total judgement						Developing the skills of /motivating the staff								Contribution to product development

		IFE Materials		5.8				IFE Materials		5.1						IFE Materials		4.1

		SINTEF Materials		5.1				SINTEF Materials		4.9						SINTEF Materials		4.3

		SINTEF Chemistry		4.5				SINTEF Chemistry		4.6						SINTEF Chemistry		3.7

		TELTEK		5.3				TELTEK		4.6						TELTEK		4.4

		MARINTEK		5.2				MARINTEK		5						MARINTEK		5.3

		IFE Halden		5.5				IFE Halden		4.9						IFE Halden		4.5

		Sintef Unimed		5.5				Sintef Unimed		4.5						Sintef Unimed		3.6

		Sintef Energy		4.7				Sintef Energy		4.7						Sintef Energy		4.2

		EFI (energy)		5				EFI (energy)		4.8						EFI (energy)		3.7

		IKU		4.5				IKU		4						IKU		3

		NORSAR		5.6				NORSAR		4.6						NORSAR		5.2

		CMR		5.3				CMR		4.8						CMR		4.8

		RF		4.7				RF		4.3						RF		3.4

		IFE Petro		5.2				IFE Petro		4.6						IFE Petro		4.7

		NORUT		4.9				NORUT		4.3						NORUT

		NBI		5				NBI		4.7						NBI

		NGI		5.7				NGI		4.5						NGI

		SINTEF B/M		5.3				SINTEF B/M		5						SINTEF B/M

		SINTEF Tech.m.		5				SINTEF Tech.m.		4.8						SINTEF Tech.m.		3.5





communicate-pro-fig
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Judge the quality of the institute’s work done on the project so far: 
Ability to communicate / co-operate
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value-4-m-pro-fig
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Judge the quality of the institute’s work done on the project so far:
Value for money / profitability
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qual-sci-pro-fig
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Judge the quality of the institute’s work done on the project so far: 
Quality of the scientific work
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speed-pro-fig
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Judge the quality of the institute’s work done on the project so far: 
Speed of work / efficiency
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whole-pro-fig
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Judge the quality of the institute’s work done on the project so far: On the whole
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quality pro-tall

		

		Judge the quality of the institute’s work done on the project so far

		Ability to communicate / co-operate		Customers		employees				Value for money / profitability		Customers		employees

		IFE Materials		6.1						IFE Materials		5.4								Energy		Petro

		SINTEF Materials		5.6						SINTEF Materials		4.7						Ability to communicate / co-operate		5.4		5.4

		SINTEF Chemistry		5.3						SINTEF Chemistry		4.4						Quality of the scientific work		5.6		5.3

		TELTEK		5.9						TELTEK		4.5						Speed of work / efficiency		4.8		4.5

		Marintek		5.6		5.7				Marintek		4.9		5.7				Value for money / profitability		4.7		-

		IFE Halden		5.7		5.9				IFE Halden		4.9		5.6				On the whole		5.2		5.1

		Sintef Unimed		6		5.5				Sintef Unimed		5.4		5.3

		Sintef Energy		5.5						Sintef Energy		5

		EFI (energy)		5.3						EFI (energy)		4.5

		IKU		5.3						IKU		4.8

		NORSAR		5.7						NORSAR		5.4

		CMR		5.8						CMR		5

		RF		4.9						RF		4.2

		IFE Petro		5.6						IFE Petro		4.8

		NORUT		5						NORUT		4.7

		NBI		5						NBI		4.8

		NGI		5.4						NGI		5.4

		SINTEF B/M		5.4						SINTEF B/M		4.9

		SINTEF Tech.m.		5.3						SINTEF Tech.m.		4.7

		Quality of the scientific work		customers		employees				Speed of work / efficiency		customers		employees

		IFE Materials		6.2						IFE Materials		5.7

		SINTEF Materials		5.4						SINTEF Materials		4.7

		SINTEF Chemistry		5.4						SINTEF Chemistry		4.7

		TELTEK		5.4						TELTEK		5

		Marintek		5.4		5.6				Marintek		5.2		5.5

		IFE Halden		5.6		6.1				IFE Halden		4.8		5.5

		Sintef Unimed		5.9		5.2				Sintef Unimed		5.7		5.4

		Sintef Energy		5.6						Sintef Energy		4.8

		EFI (energy)		5.6						EFI (energy)		4.7

		IKU		5.3						IKU		4.6

		NORSAR		5.9						NORSAR		5.3

		CMR		5.6						CMR		4.6

		RF		4.8						RF		4

		IFE Petro		5.8						IFE Petro		5

		NORUT		5.1						NORUT		4.3

		NBI		5.1						NBI		4.1

		NGI		5.7						NGI		4.9

		SINTEF B/M		5.4						SINTEF B/M		4.5

		SINTEF Tech.m.		5.1						SINTEF Tech.m.		4.7

		On the whole		customers		employees

		IFE Materials		6

		SINTEF Materials		5.2

		SINTEF Chemistry		5

		TELTEK		5.4

		MARINTEK		5.3		5.8

		IFE Halden		5.4		5.7

		Sintef Unimed		5.6		5.4

		Sintef Energy		5.2

		EFI (energy)		5.1

		IKU		5.2

		NORSAR		5.8

		CMR		5.5

		RF		4.5

		IFE Petro		5.4

		NORUT		4.9

		NBI		4.7

		NGI		5.5

		SINTEF B/M		5.2

		SINTEF Tech.m.		5





use-cust-empl

		IFE Material/Corr.		IFE Material/Corr.

		SINTEF Material		SINTEF Material

		TELTEK		TELTEK

		SINTEF Chemistry		SINTEF Chemistry

		Marintek		Marintek

		IFE Halden		IFE Halden

		Sintef Unimed		Sintef Unimed

		Sintef Energy		Sintef Energy

		EFI (energy)		EFI (energy)

		SINTEF Tech.m.		SINTEF Tech.m.

		IFE Petro		IFE Petro



customer

employee

How useful would you say the outcome/result of this project has been so far?

5.6

5.7

5.3

5.5

5.1

5.7

4.9

5.8

5.6

6.5

5.5

6

5.6

5.9

5.1

5.9

4.8

6.1

5

6

5.4



use-usefullness-tall

		

				How useful would you say the outcome/result of this project has been so far?														Is your firm using or expecting to make use of the institute's work on this project ?

						customer		employee												Yes		No		Too early to say

				IFE Material/Corr.		5.6		5.7										IFE Material/Corr.		83		0		17

				SINTEF Material		5.3		5.5										SINTEF Material		78		11		11

				TELTEK		5.1		5.7										SINTEF Chemistry		51		16		33

				SINTEF Chemistry		4.9		5.8										TELTEK		68		11		21

				Marintek		5.6		6.5										MARINTEK		44		1		0

				IFE Halden		5.5		6										IFE Halden		80		9		11

				Sintef Unimed		5.6		5.9										Sintef Unimed		88		6		6

				Sintef Energy		5.1		5.9										RF		55		19		26

				EFI (energy)		4.8		6.1										NORSAR		82		0		18

				SINTEF Tech.m.		5		6										IKU		67		5		29

				IFE Petro		5.4												CMR		69		13		18

																		Sintef Energy

				Ikke med i Petro og BA-skjema!!		IKU												EFI (energy)

						NORSAR												IKU

						CMR												NORSAR

						RF												CMR

																		RF

				Ikke med i Petro og BA-skjema!!		NORUT												IFE Petro

						NBI												NORUT

						NGI												NBI

						SINTEF B/M												NGI

																		SINTEF B/M

																		SINTEF Tech.m.





rel-qual-fig
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		IFE Halden		IFE Halden

		Sintef Unimed		Sintef Unimed

		Sintef Energy		Sintef Energy

		EFI (energy)		EFI (energy)

		IFE Material/Corr.		IFE Material/Corr.

		SINTEF Material		SINTEF Material

		TELTEK		TELTEK

		SINTEF Chemistry		SINTEF Chemistry

		SINTEF Tech.m.		SINTEF Tech.m.

		IFE Petro		IFE Petro

		IKU		IKU

		NORSAR		NORSAR

		CMR		CMR

		RF		RF

		NORUT		NORUT

		NBI		NBI

		NGI		NGI

		SINTEF B/M		SINTEF B/M



Relevance

Quality

What is your firm's overall impression of the R&D activity of the institute?
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rel-qual-tall

		

		What is your firm's overall impression of the R&D activity of the institute?												Ikke med i Petro og BA undersøkelse!!

				Relevance for the firm as a user of the institute		Quality  of work overall

				Relevance		Quality

		MARINTEK		4.9		5.3

		IFE Halden		5		5.6

		Sintef Unimed		5.2		5.4

		Sintef Energy		4.7		5

		EFI (energy)		4.9		5.4

		IFE Material/Corr.		6		6.2

		SINTEF Material		5.1		5.3

		TELTEK		5.4		5.6

		SINTEF Chemistry		5.2		5.1

		SINTEF Tech.m.		5.1		5.2

		IFE Petro		5.2		5.5

		IKU

		NORSAR

		CMR

		RF

		NORUT

		NBI

		NGI

		SINTEF B/M





tall-empl-comp

		

		Did you communicate with a highly competent/skilled person within the company?

				Marintek		Energy

		Yes		98		93

		No		2		7

		SUM		100		100





Diagram1

		IFE Halden		IFE Halden		IFE Halden		IFE Halden

		SINTEF Material		SINTEF Material		SINTEF Material		SINTEF Material

		SINTEF Chemistry		SINTEF Chemistry		SINTEF Chemistry		SINTEF Chemistry

		IFE Materials		IFE Materials		IFE Materials		IFE Materials

		TELTEK		TELTEK		TELTEK		TELTEK

		NBI		NBI		NBI		NBI

		NGI		NGI		NGI		NGI

		NORUT		NORUT		NORUT		NORUT

		SINTEF B/M		SINTEF B/M		SINTEF B/M		SINTEF B/M

		Energy		Energy		Energy		Energy



Managing Director or head of dep.

Researcher, Research Leader

External adviser/consultant

Other

Position in the firm

13

33

48

6

45

10

45

33

45

22

11

54

31

4

38

36

23

3

86

9

0

5

52

40

7

2

58

42

0

62

36

1

1

44

19

32

5



karakteristika-kunder

		

		Percent		CMR		NORSAR		RF		IKU		Type of firm/institute		IFE Halden		Type of firm/institute		MARINTEK		Type of firm/institute		SINTEF Unimed				SINTEF Material		SINTEF Chemistry		IFE Materials		TELTEK				SINTEF B/M		NORUT		NGI		NBI

		Oilcompany/ offshore ind.		42		35		57		70		Oilcompany/offshore ind.		17		Oil-company/offshore ind.		27		Oilcompany/offshore ind.		6		Petroleum, offshore		13		37		58		22		Crude oil and natural gas, Petroleum products, chemicals		20		11		21		6

		Public Companies		2		23		23		10		Nuclear/energy		59		Shipping		13		Private company		25		Private		40		57		0		42		Other mining and quarrying		11

		Consulting/ R&D Companies		11		18		4		13		Consulting		11		Shipbuilding		18		Public		63		Metallurgical industry		45		4		42		26		Other non-metallic mineral products		10		17				22

		Other large Companies		24		6		9		0		Software/technology		9		Subcontractor		22		Other		6		Public		2		2		0		10		Basic metals and metal products excl. machinery		4		11		3		6

		Other		20		18		6		8		Other		4		Bridging organisation		16		SUM		100		SUM		100		100		100		100		Other industry		1		6		3		6

				99		100						SUM		100		Public		4																Building and construction		10		6		8

																																		Wholesale trade and commission broking		3		6				3

																																		Business services		19		17		31		39

																																		Research and development						8		3

		Characteristics of the company/institute:																																Public administration and services		8		22		18		8

		No. of  employees		MARINTEK		IFE Halden		SINTEF Unimed		SINTEF Material		SINTEF Chemistry		IFE Materials		TELTEK		NBI		NORUT		SINTEF B/M												other		13		6		10		8

		0-50		36		2		32		20		21		21		37		38		56		25

		51-250		31		15		35		30		12		43		10		31		26		27

		>250		33		83		33		50		67		36		53		31		17		47																																100

		SUM		100		100		100		100		100		100		100		100		99		99

		Nationality		IFE Halden		NBI		NGI		NORUT		SINTEF B/M

		Norwegian		48		95		80		96		85

		Foreign		52		5		20		4		15

				100		100		100		100

		Position in the firm		IFE Halden		SINTEF Material		SINTEF Chemistry		IFE Materials		TELTEK		NBI		NGI		NORUT		SINTEF B/M		Energy

		Managing Director or head of dep.		13		45		33		11		38		86		52		58		62		44

		Researcher, Research Leader		33		10		45		54		36		9		40		42		36		19

		External adviser/consultant		48		45		22		31		23		0		7		0		1		32

		Other		6						4		3		5		2				1		5

				100		100		100		100		100		100		101		100		100

								Numbers in Percent		All		BA		Petro.		Energy		MC		IFE Halden		Marintek		Sintef Tech.m.		Unimed

								Fully paid by customer		54		59		45		57		45		60		73		47		69

								Joint project with other clients		12		-		28		12		11		18		2		15		15

								Customer directed, less than 20% RCN*		3		2		3		8		4		7		0		6		0

								Customer directed, 20-40% RCN*		14		14		9		9		27				14		12		2

								Customer directed, more than 40%RCN*		8		11		5		7		10				4		12		6

								Total RCN		25		27		17		24		41		7		18		30		8





frequenc1

		SINTEF tech.m.		SINTEF tech.m.		SINTEF tech.m.		SINTEF tech.m.

		IFE Halden		IFE Halden		IFE Halden		IFE Halden

		MARINTEK		MARINTEK		MARINTEK		MARINTEK

		SINTEF Unimed		SINTEF Unimed		SINTEF Unimed		SINTEF Unimed

		SINTEF Materials		SINTEF Materials		SINTEF Materials		SINTEF Materials

		SINTEF Chemistry		SINTEF Chemistry		SINTEF Chemistry		SINTEF Chemistry

		IFE Materials		IFE Materials		IFE Materials		IFE Materials

		TELTEK		TELTEK		TELTEK		TELTEK

		SINTEF Energy		SINTEF Energy		SINTEF Energy		SINTEF Energy

		EFI		EFI		EFI		EFI

		IFE Petro		IFE Petro		IFE Petro		IFE Petro

		CMR		CMR		CMR		CMR

		IKU		IKU		IKU		IKU

		NORSAR		NORSAR		NORSAR		NORSAR

		RF		RF		RF		RF



Often

Several times

Seldom

Never

Has your firm employed this institute before ?

38

38

6

16

22

33

22
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62

36

2

0

49

33

4
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63

24

9

4
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4

7

57

40

0

3
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0
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40

11

29

19
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8
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Often

Several times

Seldom/never

Has your firm employed this institute before ?
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Never

Has your firm employed this institute before ? Answer: Never
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Often

Has your firm employed this institute before ? Answer: Often
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freq-tall
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						SINTEF tech.m.		IFE Halden		MARINTEK		SINTEF Unimed		SINTEF Materials		SINTEF Chemistry		IFE Materials		TELTEK		SINTEF Energy		EFI		IFE Petro		CMR		IKU		NORSAR		RF		NORUT		NBI		NGI		SINTEF B/M

				Often		38		22		62		49		63		68		57		42		18		19		55		27		36		29		32		0		32		27		16

				Several times		38		33		36		33		24		21		40		42		40		61		38		35		33		30		43		17		36		46		52

				Seldom		6		22		2		4		9		4		0		0		11		8		3		9		7		12		4		17		5		7		10

				Never		16		24		0		14		4		7		3		16		29		10		3		29		24		29		21		65		27		21		22
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				Often		38		22		62		49		63		68		57		42		18		19		55		27		36		29		32		0		32		27		16

				Several times		38		33		36		33		24		21		40		42		40		61		38		35		33		30		43		17		36		46		52

				Seldom/never		22		46		2		18		13		11		3		16		40		18		6		38		31		41		25		82		32		28		32

				SUM

						SINTEF tech.m.		IFE Halden		MARINTEK		SINTEF Unimed		SINTEF Materials		SINTEF Chemistry		IFE Materials		TELTEK		SINTEF Energy		EFI		IFE Petro		CMR		IKU		NORSAR		RF		NORUT		NBI		NGI		SINTEF B/M

				Never		16		24		0		14		4		7		3		16		29		10		3		29		24		29		21		65		27		21		22
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																																		101





inst

		

																Institute		Branch		Project termination		No. of customer interviews		No. of researcher interviews

																NBI (Norsk byggforskningsinstitutt)		Building and construction		1994-96		44		0

																NGI (Norges Geotekniske Institutt)		Building and construction		1994-96		45		0

																SINTEF		Building and construction		1994-96		80		0

																Civil and environmental engineering

																NORUT Technology		Building and construction		1994-96		24		0

																IFE Petroleum		Petroleum		1995-98		16		0

																Rogaland Research (RF)		Petroleum		1995-97		47		0

																Christian Michelsen Research (CMR)		Petroleum		1995-97		45		0

																NORSAR		Petroleum		1995-97		17		0

																IKU petroleum Research		Petroleum		1995-97		43		0

																SINTEF Energy Research		Energy		1995-97		50		36

																EFI Trondheim		Energy		1995-97		60		57		93

																SINTEF Chemistry		Material/Chemistry		1995-98		49		42

																SINTEF Materials technology		Material/Chemistry		1995-98		46		37

																IFE (Institute for Energy Technology); dep. for Material and corrosion technology		Material/Chemistry		1995-98		30		30

																Tel-Tek (Telemark Technological Research and Development centre)		Material/Chemistry		1995-98		31		23

																MARINTEK		Shipping		1996-99		45		45

																SINTEF UNIMED		Medical		1996-99		49		45

																IFE Halden		Nuclear safety		1997-00		46		44

																SINTEF Technology management						51		32

																Total						818		391






