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Abstract
The Norwegian innovation system is characterised by a relatively large R&D institute sector compared to other countries, accounting for more than ¼ of the total R&D expenditure of the country. This study is based on customer inquiries of 19 technical institutes that were carried out during the period of 1996-2000 on commission from the Research Council of Norway (RCN) as a part of RCN’s overall evaluations of the institutes. The objective was to provide the evaluation committee with a survey of the clients’ perceptions of the institutes work, and 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.

· The customers report a significant higher content of research in projects supported by the User Directed Research scheme (UDR) of the Research Council of Norway. This observation is supported by the employee inquiry.

· The higher content of research among the UDR supported projects indicate that the support encourage higher research efforts within the research institutes, which over time may be an 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 the share of consulting service 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’ rating of economic effects of co-operation with the institute are on average lower than their overall rating of the co-operation with the institute. Together with a high rate of returning customers (73%) this indicate that the co-operation provide indirect effects in addition to the economic effects, and that knowledge transfer is one of the main reasons for using the institute. 
Introduction
This study is based on customer inquiries of 19 different Norwegian technological research institutes involving a total of 818 telephone interviews carried out by Møre Research. 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 study, which focus on the technological institutes. 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; 

· Project:  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. 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 (73% returning customers), and being the institute’s contact persons in a specific project, should indicate that the respondents qualifications to answer the questions are reasonably high. As pointed out by Fazio (1989) “Experts” with a lot of experience show a higher correlation between assessment and behaviour. Also, they are less sensitive to differences in interview procedures (Hutchinson, 1983, Lynch, Chakravarti, Mitra 1991). 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. 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 out 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 a technical 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 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 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. 38% of the projects were fully additional (would not have realized the project without support). In 48% 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 project related indicators of quality of work done we found large individual differences in average scores between individual institutes. In Figure S5 it can be seen that the institutes differ in the overall rating of quality of work in the project. 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 low-rated 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 institute is standing out as generally given the highest score while another institute on average is given a lower rating than the average of the four. The lower ranked 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 lower 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 customer characteristics that influence the answering. However, we found that the differences in customer qualifications/characteristic cannot explain all the difference between the institutes.
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Figure S5: Average score overall project quality, individual institutes.
High overall quality, but difficult to estimate economic effects

As can be seen from figure S6 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 S7 and S8 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 S6: Average score project related questions, 19 institutes
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Table S7: Average score institute related questions, 19 institutes
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Table S8: Average score institute related questions, 19 institutes
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