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Abstract

This paper reports on a novel approach to identify university-related patents by tracking inventor names of researchers employed in universities and use them as a basis for a survey to learn more about (1) how inventiveness in universities relates to (government) support measure and (2) how university-related technological knowledge is capitalized in industry. The data that is presented in this paper draws on a pilot study that was carried out in Finland between 2000 and 2002. All major universities participated in the study. We identified at least 530 patents that can be associated with Finnish universities via their inventors. The paper analyses the patent data in several ways. Distributions by universities, inventors, and  technological areas are presented. Potential gaps in translating applied science into industrial technology are outlined and revealed technology contributions of university-related inventiveness are traced. The survey data links the patent data to funding and licensing information. While no indicators in the strict sense are introduced, the paper illustrates way how to trace aspects of triple helix related activities.

1 Introduction

Measuring the direct impact of government funding of research and its technological and economic utilization is one of the challenges on the way toward Triple Helix indicators. There have been a considerable number of efforts directed at linking the national science base to technological development and tracing the connection between public funding of science and its application in industry. One of the challenges is to measure direct and causal links between science and technology. This paper will introduce first results of a pilot study that was carried out in Finland. It will introduce a methodology that allows the analyst to identify also patents that were not assigned to a university yet invented by individuals working there.

2 Methodology

The research can be divided in four phases. In phase 1, a database of all Finnish-invented and assigned patents was compiled; personnel registries of all major universities and institutes of technology were collected. The data was standardized in phase 2.  The bibliometric matching was based on inventor and researcher names from the respective databases. The third, validation phase concentrated on eliminating records that were invented by individuals carrying the same name as university researchers but did not invent the patent in question. In the forth phase, questionnaires about funding connections and the utilization of the patents were sent to all the remaining university inventors. The questionnaires were personalized, and each patent was treated individually so that an inventor could receive several questionnaires, depending on the numbers of patents s/he had invented. This paper will present first findings from patent and survey data. Figure 1 provides a schematic overview of the research design. The next section will present findings of the patent analysis and survey stages of the research.

Figure 1

Schematic overview of the research design
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3 Findings

This section will present the following key findings:

· Given the relatively low number of Finnish scientific papers in Finnish patents, the number of industry-university connections is relatively high, which underpins the assumption that university-industry-government become increasingly interrelated. 

· The distribution of patents in relation to universities shows that developments toward a triple helix, as far as they can be captured by university-related inventive activity, do not necessarily occur in all universities.

· The study points also to different technology profiles of the universities. This demonstrates the variety of possible triple-helix relations. 

· Another finding is the strong concentration of patents on key inventors. A small number of inventors account for a large number of inventions. 

· The number of foreign-assigned patents associated with the national university system seems also high. 

· The survey data appears to indicate a direct relationship between patented inventions and research, a considerable part of which was publicly funded, with about a quarter of university-related patents being licensed.

3.1  University-associated Patents 

This section will present data on patents where at least one of the inventors was listed in our databases of university-employees. Applying the methodology described in the previous section, 655 matches were identified. Often academic inventors collaborated with their university colleagues. So the same patent can be invented by two or more university researchers. If one removes these ‘doubles’, 530 US patents remain which were invented by individuals working in Finnish universities.  These 530 patents were invented by 292 inventors from twelve Finnish universities. Of these 292, seven inventors were working at two universities at the same time. Hence, the total number of inventors is 285.

3.1.1 Science – Technology Linkage

In terms of science-technology linkage, our study could identify 530 US patents that can be related to a Finnish university researchers. Compared to the total number of Finnish utility patents in our database, this amounts to a share of at least eight percent. The total inventive activity of university researchers may be even higher as (1) we had only two years of personnel registries (1997 and 1999/2000) available for analysis, (2) the patent database encompassed patent grants issued between 1986 and 2000, and (3) limitations in identifying patents of researchers who may have changed their names because of marriage or divorce. 

In light of other approaches tracking the linkage between science and technology, even the number of 530 patents that can be associated with at least one university researcher is high. For instance, patent citation analysis – the most frequently used tool in S&T linkage analysis – identified only 99 Finnish US patents citing 282 Finnish SCI publications. Table 1 provides an overview. The patent citation analysis was carried out on our behalf by Inforsk and based on a databank of 61,000 Finnish SCI papers (1986-1999) and our patent database with about 6,800 Finnish US patents. Where they occurred, the citations linked the scientific domains of molecular biology, medical, and cardiovascular research with technological areas of biotechnology, pharmaceuticals/ cosmetics. The main field of chemicals/pharmaceuticals accounts for 213 of the 280 classified citations. Instruments-related patents contain 41 patent citations, mostly in the areas of analysis, measurement, and control. These results are not surprising since all fields of technology that have citation links to the scientific journal literature are said to be highly science-related.

Table 1
Patent citation links between Finnish-originated patents and Finnish-authored papers (by technological sector)

	Technological Sector

Main Class
	Technological  Sector

Sub-class
	Patent Citations

	Chemicals – Pharmaceuticals
	Biotechnology
	105

	
	Organic, fine chemistry
	42

	
	Pharmaceuticals, cosmetics
	62

	
	Other(
	4

	
	Sub-Total
	213

	Electricity – Electronics
	ICT**
	4

	
	Electrical Devices – EE
	2

	
	Sub-Total
	6

	Instruments
	Analysis, measurement, control
	32

	
	Medical Engineering
	9

	
	Sub-Total
	41

	Process eng.
	Chem., petrol, basic materials chemistry
	10

	
	Material processes
	5

	
	Other ***
	5

	
	Sub-Total
	20

	Grand Total
	
	280


Data: Inforsk

An examination of the 530 university-related patents, however, can track links between university researchers and additional fields of technology, such as telecommunications. In fact, telecommunications and instrument-related pat​ents have the largest shares, with more than twelve percent respectively. Pharmaceu​ticals/ cosmetics and biotechnology account for about nine to ten percent of the uni​versity-related patents. The next largest sector is organic, fine chemistry. Table 2 summarizes the distribution of university-related patents by technological area.

Table 2
University-related patents by technological sector

	Technological Area
	Patents
	%

	Telecommunications
	68
	12.8%

	Analysis, measurement, control
	66
	12.5%

	Pharmaceuticals, cosmetics
	51
	9.6%

	Biotechnology
	50
	9.4%

	Organic, fine chemistry
	43
	8.1%

	Medical engineering
	37
	7.0%

	Material processing
	32
	6.0%

	Electrical devices - electrical engineering
	23
	4.3%

	Machine tools
	20
	3.8%

	Macromolecular chemistry, polymers
	17
	3.2%

	Handling, printing
	14
	2.6%

	Surfaces, coating
	14
	2.6%

	Information technology
	12
	2.3%

	Materials, metallurgy
	12
	2.3%

	Chemical industry and petrol industry, basic materials chemistry
	11
	2.1%

	Other (10 patents or less)
	60
	11.3%

	Total
	530
	100%


The findings above indicate that science and technology link up in different ways and a triple helix may take different shapes from technological area to technological area - a point that is underlined in an analysis of the survey data further below.

3.1.2 Technology Profiles

The patent data points also to different technology profiles of the universities, also indicating the variety of possible triple-helix relations. Using a classification of 30 technological sectors the following table illustrates the rather different technological inventive profiles of researchers at the twelve Finnish universities that were included in our study.

The instrumentation-related sector of analysis, measurement, and control is an area where inventive activity is pursued at most of the institutions: Åbo Akademi, Helsinki and Tampere Universities of Technology, the Universities of Helsinki, Turku, Joensuu, Jyväskylä and Kuopio are all active. Tele​communications is a domain of applied research that can be related to the two large technical universities (Helsinki University of Technology and Tampere University of Technology) and Oulu University. Also at Kuopio University there are also telecommunications-related inventions. The Universities of Helsinki, Kuopio, and Turku have a strong focus on pharmaceuticals and cosmetics. Åbo Akademi is also active in this area. Organic, fine chemistry is a sector of inventive activity that is prominent at the Universities of  Kuopio, Turku, Oulu, and HUT. To some extent also at Helsinki University. Biotechnology patents were invented at the Universities of Tampere, Helsinki, Kuopio, Turku, and Oulu.  Medical engineering is an important field in Jyväskylä, Kuopio, and Turku Universities as well as Tampere University of Technology where in particular biomedical applications were developed. 

All in all, the previous examples should have illustrated that Finnish universities have developed rather individual technological profiles. One may be able to distinguish universities with a focus on life sciences from those that are more concentrated on process technologies and telecommunications. 

Turku University has a life science/ instrumentation focus. Helsinki University has an emphasis on life sciences and chemistry, but researchers invented also to a considerable extent in the areas of analysis, measurement, control and han​dling/printing. Oulu University has a strong focus on telecommunications, machine tools, materials/metallurgy as well as organic, fine chemistry and pharmaceuticals 

The technical universities differ to a considerable extent. While researchers at Helsinki University of Technology invented in telecommunications, analysis, meas​urement, control, and macromolecular chemistry, the focus of researchers at Lappeen​ranta University of Technology was on materials and metallurgy as well as machine tools. Like HUT, researchers at Tampere University of Technology focus on tele​communications in their inventive activities. However, electrical devices and electri​cal engineering are an area where neither HUT nor LUT but TUT researchers are strong.

Table 3
Technology Profiles 

	Technological Domain
	Åbo
	Helsinki
	HUT
	Joensuu
	Jyväskylä
	Kuopio
	LUT
	Oulu
	Tampere U
	Turku
	TUT
	Vaasa

	Agricultural and food machinery and apparatus
	
	
	
	
	
	
	
	
	
	
	
	

	Agriculture, food
	
	
	
	
	
	
	
	
	
	
	
	

	Analysis, measurement, control
	
	
	
	
	
	
	
	
	
	
	
	

	Audiovisual technology
	
	
	
	
	
	
	
	
	
	
	
	

	Biotechnology
	
	
	
	
	
	
	
	
	
	
	
	

	Chemical ind., petrol ind., basic materials chemistry
	
	
	
	
	
	
	
	
	
	
	
	

	Civil engineering, building, mining
	
	
	
	
	
	
	
	
	
	
	
	

	Consumer goods and equipment
	
	
	
	
	
	
	
	
	
	
	
	

	Electrical devices - electrical engineering
	
	
	
	
	
	
	
	
	
	
	
	

	Engines, pumps, turbines
	
	
	
	
	
	
	
	
	
	
	
	

	Environment, pollution
	
	
	
	
	
	
	
	
	
	
	
	

	General technological processes
	
	
	
	
	
	
	
	
	
	
	
	

	Handling, printing
	
	
	
	
	
	
	
	
	
	
	
	

	Information technology
	
	
	
	
	
	
	
	
	
	
	
	

	Machine tools
	
	
	
	
	
	
	
	
	
	
	
	

	Macromolecular chemistry, polymers
	
	
	
	
	
	
	
	
	
	
	
	

	Material processing
	
	
	
	
	
	
	
	
	
	
	
	

	Materials, metallurgy
	
	
	
	
	
	
	
	
	
	
	
	

	Mechanical elements
	
	
	
	
	
	
	
	
	
	
	
	

	Medical engineering
	
	
	
	
	
	
	
	
	
	
	
	

	Nuclear engineering
	
	
	
	
	
	
	
	
	
	
	
	

	Optics
	
	
	
	
	
	
	
	
	
	
	
	

	Organic, fine chemistry
	
	
	
	
	
	
	
	
	
	
	
	

	Pharmaceuticals, cosmetics
	
	
	
	
	
	
	
	
	
	
	
	

	Semiconductors
	
	
	
	
	
	
	
	
	
	
	
	

	Surfaces, coating
	
	
	
	
	
	
	
	
	
	
	
	

	Telecommunications
	
	
	
	
	
	
	
	
	
	
	
	

	Thermal processes and apparatus
	
	
	
	
	
	
	
	
	
	
	
	

	Transport
	
	
	
	
	
	
	
	
	
	
	
	


Note: Technological areas that account for 1 % or more of the patents are shaded. See legend below for details:

	
	
	
	75% or more
	
	
	
	]75%, 50%]
	
	
	]50%, 25%]
	
	
	
	]25%, 15%]
	
	
	
	]15%, 5%]
	
	
	
	]5%, 2.5%]
	
	
	
	] 2.5%, 1%]


3.1.3 Patent Concentration 

This research did not intend to compare or ‘benchmark’ the various Finnish universities. The technology-profiles should have illustrated the great variety amongst the Finnish universities, which makes a comparison difficult. However, it is interesting to see that inventive activity seems to be highly concentrated on a smaller number of universities. (See Figure 2 for an illustration.) Almost half of all 530 patents can be related to researchers working in only two of all twelve universities. About three quarters are associated with researchers in four universities. This raises the question about the extent to which more ‘intimate’ university/industry, or rather science/technology, interrelations à la triple helix are a phenomenon that is restricted to only a few universities. 

Figure 2
Inventive activity by university


[image: image1]
3.1.4  Inventor Concentration

Another finding is the strong concentration of patents on key inventors. A small number of inventors account for a large number of inventions, as illustrated in Figure 3. For instance, for all the universities that are included in this study, one can say that the most active ten percent of the inventors in Finnish universities account for more than a third of the university-related patents. About twenty percent of the inventors accounted for half of the university-related patents.

However, there are considerable differences between the universities. For instance, while the top ten percent of the inventors at Oulu University account for more than forty percent of the patents associated with this university, the top ten percent of in​ventors from Turku University accounted for a quarter of the patents.

Figure 3
Inventor concentration (for selected universities)


[image: image2]
Similarly, an analysis of assignations (not shown here, see Meyer et al., 2002) there is a concentration on key assignees, i.e., few companies own most of the university-associated patents. This would suggest that there are relatively few actors that could be described as the driving forces behind an triple helix. 

3.1.5 Foreign-Assigned Patents

The number of foreign-assigned patents associated with the national university system seems also high. About 13.8% of all university-related patents are assigned to foreign organizations. If one compares foreign assigned to all university-related patents, electrical devices – electrical engineering, information technology, pharmaceuticals/cosmetics, biotechnology, chemical and petrol industry/polymer chemistry, engines/pumps/turbines and handling/printing are the technological areas that stand out. In these fields, relatively more patents have been assigned to foreign organizations than their overall share would suggest. This raises the question as to why this is the case: is there no domestic industrial base that would be interested in technology of this kind? Or is in selected areas a cross-national triple helix in formation? Future research may focus on the longitudinal analysis of this type of data to explore to what extent there is a trend towards an internationalized capitalization of knowledge. 

Table 4
Foreign-assigned Patents by Technological Area

	Technological Area
	Patents
	%

	Biotechnology
	19
	26.0%

	Pharmaceuticals, cosmetics
	10
	13.7%

	Electrical devices - electrical engineering
	7
	9.6%

	Organic, fine chemistry
	6
	8.2%

	Handling, printing
	4
	5.5%

	Information technology
	4
	5.5%

	Material processing
	4
	5.5%

	Chemical & petrol industry, basic materials chemistry
	3
	4.1%

	Surfaces, coating
	3
	4.1%

	Analysis, measurement, control
	2
	2.7%

	Engines, pumps, turbines
	2
	2.7%

	Other
	9
	12.3%

	Total
	73
	100%


3.1.6 Unassigned Patents

About 16.8% of all university-related patents are unassigned, i.e., these patents are owned by the individual inventors themselves. No firm or any other commercial or non-commercial organization has any property rights in the invention. This does not mean individual inventors have not licensed the patent to one or several companies for further utilization. However, the data shows where individuals own the patents and a corporate user of the inventions is not immediately visible.

Table 5
Unassigned university related patents

	Technological Area
	Patents
	%

	Medical engineering
	15
	17.6%

	Analysis, measurement, control
	14
	16.5%

	Organic, fine chemistry
	11
	12.9%

	Telecommunications
	10
	11.8%

	Biotechnology
	9
	10.6%

	Pharmaceuticals, cosmetics
	9
	10.6%

	Electrical devices - electrical engineering
	2
	2.4%

	Other
	15
	17.6%

	Total
	85
	100%


There are considerable variations between the universities. There are a small number of universities with a few patents where all of them were assigned to a company or other organization. In other cases, however, a considerable number of patents are still owned by individual inventors. In one instance, 45.5 percent of all patents that were associated with the university were not directly owned by a company. In three other cases, the rate was between a quarter to a third of all patents related to the respective universities.

3.1.7 Potential Gaps in Translating Researcher Inventiveness

Where could potential gaps in applying researchers’ inventions be? One way of illustrating possible discrepancies between do​mestic applied research and the domestic science-related economy is to look at where one can find divergence in specializations. We used the following specialization indices:

	Unassigned Spe​cialization
	=
	Unassigned University-related Patents in a given technological area as a percentage share of 

Unas​signed University-related Patents

University-related Patents in that technological area as a percentage share of University-related Patents

	
	
	

	Foreign Speciali​zation
	=
	Foreign University-related patents in a given technological area as a percentage share of 

Unas​signed University-related Patents

University-related Patents in that technological area as a percentage share of University-related Patents 


A value of the index above one means for a given technological area that there tend to be more patents to be unassigned or assigned to a foreign organization. The results of the calculations are illustrated in Figure 4. IT, medical engineering, biotechnology, chemical and petrol industry/basic materials chemistry can be seen as potential gaps in the triple helix, to a lesser extent also civil engineering, building , mining, consumer goods and equipment, machine tools, audiovisual technology and pharmaceuticals.

Figure 4
Foreign and Unassigned University-related Pat​ents 
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Revealed Technology Contributions

Inspired by earlier work on the specialization of firms and countries (see e.g. Patel/Pavitt, 1997; Granstrand et al.,1997), this section tries to relate the specialization of university-associated inventiveness to the overall patenting activity of the country. Figure 5 presents an illustration of the various types of ‘revealed technology contributions’.

The x-axis depicts the share of the university-related patents in total Finnish patenting in each of the thirty technological areas, divided by the aggregate share of university-related patents in all the fields. In other words, the relative importance of university-related inventiveness in each field is illustrated after taking into account all the university-related patents. This measure is identical with the general specialization index as it was presented in the previous section.

The y-axis shows the share of each technological area at the country level. This indicates the importance of each area in a country’s technological development. 

We distinguish four sectors:

· The ‘core’ technological contributions describe technological fields in which university-related patents are considerably specialized and that account for a relatively large share of all national patenting activity. 

· ‘Background’ contributions are made in areas where overall patenting activity is comparably high but university-related inventiveness is not as strong.

· When there is little patenting at the national level, university researchers can make ‘niche’ contributions. In this instance they are relatively specialized (i.e., their RTA>2).

· ‘Marginal’ contributions are made in those technologies where both overall and university-related activities are relatively low.

If one applies this categorization to university-related patents, one can point to two areas in which university-related patents make critical contributions: Biotechnology and Pharmaceuticals/Cosmetics. Semiconductors is the area in which university-related patents make niche contributions. Background contributions are made in medical engineering, analysis/ measurement/ control, macromolecular chemistry/polymers, telecommunications, electrical devices/electrical engineering, materials processing, and machine tools. Marginal contributions: Optics, surfaces engineering, chemical and petrol industry/basic materials chemistry, materials and metallurgy, information technology, audiovisual technology, agriculture/food, and environment/pollution.

Figure 5
Revealed Technology Contributions
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3.2 Inventor Survey

While patent analysis can point to interesting results, patent data alone cannot give indications as to whether publicly funded research contributed to the patented inven​tion. In many instances, universities or funding organizations do not own the patents they helped bring about. So the patents cannot give any information about these is​sues. Also, they do not tell us where patents are utilized and whether they have been licensed or not. To cover also these aspects, a survey of inventors was carried out. 

All in all, 610 personalized questionnaires were sent out. We received 243 responses, which means that two out of five questionnaires were returned. Thus the response rate was 39.8%. The number of completed questionnaires that were suitable for further analysis was 216. Sometimes we received several responses with respect to the same patents. If one excludes these ‘doubles’, 204 patent responses were used in the analysis.

The survey was individualized and web-based. Inventors were contacted by an indi​vidual email message explaining the purpose of the study. The email message con​tained links to the questionnaires. Inventors were asked to complete a questionnaire for each of their patents. To obtain a reasonable response rate the questionnaire was kept short. First, inventors had to indicate their main area of their scientific activities. Then they had to indicate the location of their employment and their position at the time of the invention. Inventors were also asked to rate how important their own con​tribution was to the invention.
 Another question inquired about where their co-inven​tors were employed at the time of the invention. This question in combination with the second one helps to distinguish three groups of university-related patents.

University-related patenting is an inclusive category which encompasses patents that were invented only by academics as well as patents where the inventors came both from academe and industry. It includes all the patents that were invented by one or more individuals who were employed at universities in Finland in the years for which we received personnel register data (1997, 1999/2000). Therefore, another class of patents included under the broad category of university-associated patents are those where an inventor used to work in a university in one of the years covered but the invention was made in industry. This category stands for the openness of a research system since it documents to some degree the extent to which the university system can absorb person-embodied technological knowledge from industry and provide in​dustry with inventive human capital that produces technology in industry. 

This leaves us with three main categories of university-related patents:  

(1) Academic patents: All the inventors were working in a university at the time of the invention.

(2) Collaborative patents: One or more inventors were working in a university while the others were employed in industry at the time of the invention.

(3) Industrial patents: The inventors were working in the university but were em​ployed by industry at the time of the invention. 

If one distinguishes the three categories like this, the responses can be distributed as illustrated in Figure 6. 

Figure 6
Distribution of Survey responses (by type of univ.-rel. patents)
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For each of these three categories, we followed up the points below:

· Was the inventors’ research directly related to the patented invention? If so, was this research supported financially by any private or public organization? Which sources provided funding?

· Did the inventors or their organizations receive any support for patenting their inventions? If this was the case, the funding sources were to be specified.

· Was any support given for further utilization? If so, which organizations were among the funders?

· Where were the patents utilized? The respondents were asked to indicate the place of utilization and given the following categories: Start-up, established SME, large firm, university, hospital, public research center. They were also given the option to indicate any other or no utilization of the research.

· Was the patent licensed?

The following sections will present the survey results in more detail for each of the three categories.

3.2.1 Different transfer modes

The three types of patents seem to coincide with different emphases on technological areas. Academic patents focus on instru​ments first and then on pharmaceuticals and organic, fine chemistry. Also biotechnol​ogy patents have a share of twelve percent. Collaborative patents have a stronger em​phasis on pharmaceuticals which accounted for more than a fifth of the patents in this category. Then macromolecular chemistry & polymers and organic, fine chemistry followed with ten percent each. Instruments followed on rank #5 after medical engi​neering; biotechnology patents play only a comparatively small role. 

Industrial patents associated with universities by way of their inventors have a radi​cally different composition: Telecommunications is the biggest technological area with twenty-eight percent of the patents, followed by material processing and surfaces and coating (with fourteen and nine percent, respectively). Only then follow chemis​try-related areas and biotechnology with shares between eight and five percent of the industrial patents.

That different types of university-related patenting seem to coincide with different technological areas may point to different transfer patterns. In areas such as telecom​munications and areas like materials processing seem to be more characterized by person-embodied transfer and exchange of knowledge than, for instance, instrumen​tation and life-sciences.
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Figure 7
Academic, collaborative and industrial patents by technological area

3.2.2 The relationship between patents and research

In most instances and irrespectively of the category of the patent, the inventors saw a direct connection between the patented invention and their research. Only for less than eleven percent of the patents, such a connection could not be established. While an overwhelming share of patents were considered to be related to be immediately related to scientific research, there is less commonality between the categories with respect to the financing of that relevant research. In 60%-70% of the academic and collaborative patents, the respondents viewed their research directly relevant and indicated that it was also funded. The situation is different for industrial patents. Here, only about 47% of the patents were funded whereas almost 44% were not.
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Figure 8
Relevance of Respondents’ Research and Its Funding

3.2.3 Support for patenting and capitalizing knowledge 

Which role does the government strand play in terms of financing and supporting the capitalization of knowledge? The survey can provide some data to explore this question. Not surprisingly, most inventors of collaborative and industrial patents indicated that there was no funding for patenting their inventions. However, in more than half of the academic patents, the inventors reported on funding they or their organizations had received for patenting the inventions (see Figure 9). 

If one has a more detailed look at the academic patents that were funded, one can see the relatively strong connection between public support and academic patenting. In about 60 % of the inventions that received support for patenting, the source was a public institution. Thirty percent of all academic patents received public support for patenting.
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Figure 9
Funding for patenting the invention

Table 6
Support for patenting by funding sources (funded ACADEMIC patents only)

	Sources of Financial Support
	Total

	
	Industry
	13

	
	Public Sources 
	20

	
	Tekes
	6

	
	Universities
	4

	
	Finnish Foundation for Inventions
	6

	
	Municipality
	4

	Total
	33


Note: Respondents were allowed to mention multiple organizations. They were also given the option to refer also to other funding organizations.  

With respect to commercialization-directed activities that go beyond patenting, academic, collaborative and industrial patents have in common relatively low levels of support. There is no category in which more than a  quarter of the patents can be related to support for further commercialization. While the overall level of support may be perceived as low, academic patents still have the largest share of supported inventions (see Figure 10). Fifteen academic patents received financial support for further utilization, that is a third of all academic patents. Public institutions were again the most frequently cited sources (thirteen mentions compared to five that referred to industry).
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Funding for further utilization

3.2.4 Utilization of University-related, Patented Research

The Survey data points to large firms as the major place where university-related inventions are utilized. This finding is common to all three categories of patents even though industrial patents are much more frequently related to large firms as place of utilization than academic and collaborative inventions.

Another interesting finding is that ’other or no utilization’ is the second-largest category mentioned. Given the rather exhaustive list of potential locations as to where knowledge can be put to use, this seems to suggest that a considerable share of university-related patents are not exploited, at least not in a strictly economic context. This observation is stronger for academic patents than the other two categories.

Furthermore, collaborative patents appear to be utilized in established (non-start up) SMEs than the academic and industrial patents.
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Figure 11

Location of patents’ utilization

Figure 12 
Licensing of patents
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4 Conclusions

The survey data appears to indicate a direct relationship between patented inventions and research, a considerable part of which was publicly funded, with about a quarter of university-related patents being licensed and a higher amount being utilized in industry. This is the part of the research that established a continuous Triple Helix connection ranging from government agencies that support academic science via researchers to industrial utilization. 
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( Macromoleular chemistry, polymers; Materials, metallurgy) ** incl. audiovisual, information, telecom technology *** incl.Environment, pollution, General technological processes, Thermal processes and apparatus, Surfaces, coating


� 	Sometimes a patent was invented by several academics, all of whom were included in our database. This situation can lead to different evaluations of the same patent. We needed a criterion that allowed us to decide which answers were to be included. The question allowed us to identify the most important academic contributor to a given questions, based on subjective self-judgement.
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