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1. INTRODUCTION
There is a wide consensus concerning the importance of the technical progress and its contribution to economic development. Technical progress and change are fundamental issues in economics (Grupp, 1998). Mansfield (1969) states: ‘Technological change is an important, if not the most important, factor responsible for economic growth’. 
How does technical development contribute to economic growth? There is no doubt that this is due to ‘knowledge’ as a third productivity factor besides labour and capital. Knowledge is usually the result of research, but research cannot be carried out if there is not a certain knowledge base to start with. Once knowledge is generated it can materialize, when the time is right, into new applications, like new products and processes; in that case one may speak of an innovation, an innovation that hopefully at some point leads to a competitive advantage and starts generating the ‘extra’ returns for being innovative. Knowledge creation, diffusion, and absorption are as such key elements in the present debate on economic growth. 

However, this relatively new view on economic growth is accompanied by a number of uncertainties, especially on how the process or interaction between science, technology, and economy evolves over time. From a policy perspective this uncertainty becomes manifest when we think of the ongoing initiatives to better understand this interaction and to try to influence these, by for example organizing the national innovation system, or by identifying leading research institutions around the world (the Centres of Excellence discussion) and making them visible to our industries, or by connecting industries to the academic system (think of the Triple-Helix notion), and even by stimulating universities to become entrepreneurs in applying their knowledge. But, the main question is whether the S&T policy system should aim at steering this kind of interactions or should just limits it’s role by monitoring and letting the invisible hand of the market force to play a part? 
Whatever the angle chose to provide an answer to these challenges, one thing is clear: one need to have detailed information on the state of the art of a nation’s scientific, technologic and economic potential and performance. In other words, we need sophisticated indicators that can measure these complex processes and can help policy makers to decide when to interfere. As Iceland finds itself currently almost at the end of a process of re-thinking and re-organizing it’s S&T policy, this paper aims to contribute to this process by first of all giving insight into Iceland’s technology position. Two phases have been distinguished:

Phase 1 - Map, describe and understand Iceland’s current technology position

Phase 2 - Relate the current technology position to the characteristics of the national innovation system (the contextual elements) and to the future ambitions and visions about which areas Iceland wants to excel in (perhaps through foresight processes; this will lead to recommendations on how the current technology position (and science position) can be further strengthened.
This paper describes the results of phase 1 but occasionally also touches upon phase 2, which still has to be fully carried out. Describing a country’s technology position is not an unambiguous task. However, there is a broad consensus in policy circles about the suitability of patent-based indicators for this kind of analyses. To start with, we make use of the U.S. patent data granted to Icelandic organisations and/or inventors. In section 2 a general overview of Iceland’s patented technological output is given, followed by a more detailed analysis of the specialization pattern given in section B, where a side step is also made to scientific performance. In section C we take a look at the main players in Iceland’s patented technology. Section D, the final section, looks at another important feature that can be studied with patent data, the collaboration intensity of Icelandic organizations with other organizations during the innovation process. 
A. GENERAL OVERVIEW OF ICELAND’S TECHNOLOGICAL ACTIVITY
Iceland’s technological activity is modest in absolute size when measured only by the number of patents over time. Nevertheless, a strong increase can be observed in the second half of the 1990s pointing towards an increasing technological performance and an increasing awareness of patents as a tool for protecting and exploiting one’s innovative performance. However, the question that rises is whether the current level of awareness is in line with the expectations and possibilities?
Iceland’s patent portfolio (based on inventor and/or assignee coming from Iceland), as reflected in the USPTO data until spring 2004, is composed of 179 patents. Out of these 179 patents there are 69 (38,5%) that are ‘owned’ by an Icelandic organization; accordingly, 110 patents are not owned by an Icelandic organization but instead are owned by a non-Icelandic organization. Interestingly, 33 patents have not yet been appointed (acquired, licensed, …) to a domestic or foreign organization. These patents are for the moment solely owned by the inventors (see also below) and ‘wait’ for further exploitation. Figure 1 shows the general evolution of Iceland’s technological activity over time.
Figure 1 - Evolution in the number of Icelandic patents over time 

(Assig. and/or inv.; USPTO all years, grants)
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The strong decline after the year 2000 is partly explained by the fact of a so-called ‘data artefact’. The USPTO database used for the analyses in question contains patent grants only, implying that applications do not become ‘visible’ until after grant. From previous studies it is known that the time delay between application and grant of patent can amount up to 5-6 years. Therefore we also took a look at the patents that are currently ‘in the pipeline’, by searching for ongoing patent applications of some of the big Icelandic companies. 
Based on the analysis of the number of patent applications (USPTO and PCT) of one of the largest patent holder in Iceland (Ossur HF), via a search in the MicroPatent database (www.micropatent.com), it is expected that the positive evolution since the late 1990s will continue after 2000 even though not reflected above. Ossur HF accounts for 21 patent applications (including PCT application) over the period 2001-2004, which seems very promising in terms of potential grants. Decode Genetics moreover accounts for 69 patent applications (USPTO and PCT) over the same period. As such it seems that Iceland’s patenting (and technology) performance, judging by the level of pending applications, will further flourish the coming years. Keep in mind that at this point we only consider US patent data and not EPO data.
As mentioned already, in absolute terms Iceland’s technological activity is modest. However, one has to keep in to account the specific characteristics of the country involved by for example correcting for size differences. For illustrative purposes we have used Denmark as a benchmark country, but it is thinkable that specific regions in Germany or Belgium may also be quite suitable for this purpose. In 1995 we find 350 patents to have been granted to Danish organizations and/or inventors. Iceland accounts for only 8 patents during that year. In 2001 the numbers are respectively 681 and 28. However in % evolution we see that Iceland has managed to achieve an increase of 40% compared to the year before, whereas Denmark managed to increase its patent level with 13%. 
If we would keep into account the size difference between the two countries another picture would emerge; for this purpose a simple normalization by population has been carried out. Denmark had in 2001 an official population level of 5.349.212 (source: Danmarks Statistik), whereas Iceland had a level of 285.054 people (source: statistics Iceland - www.hagstofa.is). When we normalise our patent level by the population levels for the year 2001 (see also the indicator books by the EC and the NSF for similar practices), we see that Denmark owns 0,12 patent per 1000 citizens whereas Iceland has 0,09 patent per 1000 citizens, a difference of 0,03 in normalized technological activity (do also keep in mind that the results here are based on US patent data only). 
As a consequence, normalisation reduces the debate to more realistic proportions and than we see that Iceland’s technological activity is reasonable. If it is satisfactory is another issue, more precisely a policy issue which may involve funding decisions, creation of specific technology platforms, active collaboration strategies, patent application support etc. Figure 2 shows as an illustration the Icelandic and Danish percent evolution in patenting over time.
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Figure 2 - Comparison of Danish and Icelandic percent evolution in patenting
(Assig. and/or inv.; USPTO all years, grants per APY)
Patent statistics, as proxies of technological activity, have become more and more important over time for several reasons. One of the most important reasons is that they best represent the state of the art of an actor’s technological progress and as such it can be used in research on economic growth related to technical evolution. Especially, if for simplicity reasons, we use the linear model of economic development, in which invention via development and commercialization leads to competitive success, the relation to economical progress can be analyzed through patents. Figure 3 illustrates, quite embryonic and simplified though, how the interrelation between technological development (patents) and GDP growth can be visualized, although it is not suggested that economic progress is the sole result of inventive activity.
Figure 3 - Interrelation Icelandic GDP evolution and patenting evolution
(Assig. and/or inv.; USPTO all years, grants per GRY

GDP: Real gross domestic product (GDP) in %)
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The figure, speculative to some extend, shows how Icelandic GDP growth and technological activity measured by patents, nicely co-evolve over time (thereby keeping into account a small time lag). By speculating, what this shows is that a small economy, like Iceland’s economy, which is more sensitive for different external and internal impulses can be more easily monitored than large and more complex economies and that technological progress seemingly relates well to GDP growth. 
B. SPECIALISATION PATTERN OF ICELANDIC TECHNOLOGICAL OUTPUT IN RELATION TO SCIENTIFIC PERFORMANCE
In the second part of the report attention will be paid to the technological areas in which Icelandic technology development is mostly concentrated. Based on the classification of the patent it is possible to identify broader technological areas in which Icelandic companies and inventors are active in (based on the Fraunhofer/OST/INPI technology concordance). Moreover, we also take a first look at the level and specialization of Iceland’s publication performance and speculate about interrelating both scientific and technological performance to each other and to the notions of ‘absorptive capacity’ and ‘knowledge base’.
Figure 4 shows the 10 most active technological areas together accounting for almost 80% of total patenting (US data). At the top of the list we find telecommunication accounting for almost a quarter of all Icelandic patent stock (all years). Second largest technology area is Medical technology (13%) followed by Pharmaceuticals and cosmetics (9%).  Agricultural technology and Information technology follow in the fourth and fifth position. The complete list (maximum 30 technology areas) is shown in table 1. 
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Figure 4 - Profile of Icelandic technological output (Top-10 patenting fields)
The strong patent position of Iceland in Telecommunication is, as we will see further on, due to the role of Conexant Systems Inc (a U.S. based semiconductor company offering solutions for broadband communications, enterprise networks and the digital home) herein, that apparently has had a number of high level Icelandic inventors involved in some part of their inventive activity (at this stage it is not known whether this is the result of Icelanders working in the US or of a collaboration with an Icelandic company under the explicit agreement that the patents are assigned to Conexant only. Further research is needed to substantiate this kind of suggestions. But clearly, to a large extend non-Icelandic companies utilize the input and the expertise of Icelandic high-skilled inventors for their technology development purposes (in the time frame we review and based on US data we find 110 patents with Icelandic inventors to be assigned to foreign corporations).
From a policy perspective this kind of analysis allows reflection on the effectiveness of certain policy actions. In other words, in which sector does a country want to excel and how is this reflected in the indicators? At the same time the insight provided, also gives opportunities for steering and further optimization of a possible long term strategy, for example based on foresight.
Table 1 - Detailed overview of the composition of the Icelandic patent-portfolio
	Technology area
	# Patents
	Share in %

	Telecommunications
	44
	25,73%

	Medical technology
	22
	12,87%

	Pharmaceuticals, cosmetics
	15
	8,77%

	Agricultural and food processing, machinery and apparatus
	14
	8,19%

	Information technology
	13
	7,60%

	Analysis, measurement, technology
	8
	4,68%

	Audio-visual technology
	7
	4,09%

	Biotechnology
	7
	4,09%

	Chemical and petrol industry, basic materials chemistry
	6
	3,51%

	Agriculture, food chemistry
	5
	2,92%

	Handling, printing
	5
	2,92%

	Chemical engineering
	4
	2,34%

	Consumer goods and equipment
	3
	1,75%

	Engines, pumps, turbines
	3
	1,75%

	Nuclear engineering
	3
	1,75%

	Optics
	3
	1,75%

	Electrical machinery and apparatus, electrical energy
	2
	1,17%

	Materials processing, textiles, paper
	2
	1,17%

	Organic fine chemistry
	2
	1,17%

	Machine tools
	1
	0,58%

	Surface technology, coating
	1
	0,58%

	Transport
	1
	0,58%

	
	
	


An important factor enabling technological development is the strength of the local science base; the science base enables a country on the one hand to initiate autonomous technological improvement and rejuvenation, and on the other hand to ‘absorb’ knowledge that is generated elsewhere (Gibbons, 1994, the concept of ‘absorptive capacity’). This absorptive capacity plays an important role at all levels of the technological, scientific and industrial landscape (on a research group level but also on a company level). In order to initiate a discussion towards this important element, the interrelation between scientific and technological development, we take a brief look at the publication performance of Icelandic organizations (data based on Thomson-ISI, http://www.in-cites.com/countries/iceland.html; reworked by the authors). Figure 5 shows the publication performance of Iceland in the different subfields as defined by ISI (2004).
The figure illustrates the scientific ‘performance’ of Icelandic organizations in different fields; fields are positioned relatively to each other depending on a) the number of Icelandic publications in the field, and b) the number of citations these publications have received. Citation of a document reflects the merit, in terms of quality, significance or impact, of that document (Verbeek et al., 2003). To elaborate a bit more on that, underlying this assumption is the belief that there exists a positive correlation between the number of citations a particular document receives and the quality of that document. However, the use of citation counts as quality indicators has generated a great deal of discussion. This issue was therefore investigated in several studies and their results supported this assumption most of the time, although results of citation counts should always be compared with alternative quality indicators, such as expert opinions from peers.

Figure 5 - Scientific output and citation performance of Icelandic organizations in different subfields
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Previously we mentioned that a sufficiently developed science base is a condition to a strong technology position, especially in relation to ‘adequately’ serving the ‘needs’ of local and international partnering industries in regard of ‘science based technologies’ like biotechnology. Bibliometric data, like patents and publications, offer plenty of opportunities for studying the interrelation between science and technology on the level of specific fields of interest. 
Between 2000 en 2002 a large project was carried out for the European Commission aiming at identifying and mapping this interrelation: which science fields relate to which technology fields? For policy makers this question appeared of great interest as it leads to insight into which science fields ‘contribute’ to which technology areas, implying that funding decisions can be directed towards these research areas where a clear relation to technological application can be found. 
Without going into further detail at this stage about the methodology used and the results, we will look into the science base of one specific technology which seems to be of great interest to Iceland: ‘Medical technology’. Medical technology accounts for almost 13% of all patents, mainly in hands of the following Icelandic firms: OSSUR HF and FLAGA HF. Based on previous research (Verbeek et al., 2002), we have found that the ‘science base’ of medical technology consists of the following research fields (see table 2).
Table 2 - Science base of ‘Medical technology’ (top-10 fields)
	Science field
	Research subfield

	CLINICAL MEDICINE
	Cardiovascular system

	CLINICAL MEDICINE
	Radiology and nuclear medicine

	CLINICAL MEDICINE
	Surgery

	LIFE SCIENCES
	Biomedical engineering

	LIFE SCIENCES
	Biochemistry and molecular biology

	CLINICAL MEDICINE
	General and internal medicine

	CLINICAL MEDICINE
	Neurosciences

	MULIDISCIPLINARY SCIENCES
	Multidisciplinary 

	CLINICAL MEDICINE
	Pharmacology and pharmacy

	LIFE SCIENCES
	Biophysics


The most important field to medical technology is research in ‘Cardiovascular system’, followed by ‘Radiology and nuclear medicine’, and ‘Surgery’. It is empirically shown and validated by experts in these fields are strongly related to progress in Medical technology; not in a linear meaning but in a reciprocal and asynchronous sense. Most of these science fields belong to the discipline ‘Clinical Medicine’. Based on figure 5 we see that Iceland’s publication performance in Clinical medicine falls in the ‘high output/high quality’ quadrate. This suggests that Icelandic research in this area is of high quantity and quality (appr. 850 papers on average cited 17 times each), strongly recognized by peers, and finding its way into technological application - witnessed by the technology position in Medical technology (see table 1).
It may be clear that the kind of analyses show here can be used to evaluate existing science - technology interactions, in fields that are judged important, but also to identify fields that are judged promising and where this explicit interaction between research, for example carried out at universities, and utilization in industry is not present. In the latter case these mechanisms could be put in place by policy intervention. 
C. THE MAIN PLAYERS IN ICELANDIC TECHNOLOGY DEVELOPMENT

Patent-based indicators also allow for the identification of the main players in a country’s innovation system. This analysis has also been performed for Iceland. Table 2 (a to c) shows the results based on the applicant-names on the patents in question. Three columns are presented. In column 1 you will find the nationality of the actor ‘owning’ the patent in question (the applicant), columns 2 contains the name of the organization involved, and column 3 shows the share in total patents attributable to Iceland either based on Icelandic organizations or Icelandic inventors. 
Table 2a - Key players in Iceland’s patenting performance (Icelandic actors)
	Country
	Organization name
	Share

	IS
	OSSUR HF
	6,89%

	IS
	DECODE GENETICS EHF.
	5,17%

	IS
	MAREL HF
	4,01%

	IS
	JONATAN HF
	2,29%

	IS
	H. F. MAREL LTD.
	1,71%

	IS
	FLAGA HF
	1,15%

	IS
	CYCLOPS, EHF.
	  1,14%

	IS
	LYFJATHOUN HF
	1,14%

	IS
	STYLE - R.M. MAGNUSSON
	1,14%

	IS
	AVR COMMUNICATIONS LTD.
	0,57%

	IS
	BRONTEC LIMITED
	0,57%

	IS
	DSP TELECOMMUNICATIONS LTD.
	0,57%

	IS
	EX-IT EHF.
	0,57%

	IS
	HITAVEJTA SUDURNESJA
	0,57%

	IS
	INK JET TECHNOLOGY, INC. & SCITEX CORPORATION LTD.
	0,57%

	IS
	JETWAY TECHNOLOGIES LTD.
	0,57%

	IS
	JORDAN VALLEY APPLIED RADIATION LTD.
	0,57%

	IS
	LIPOMEDICA EHF.
	0,57%

	IS
	LYSI HF
	0,57%

	IS
	MEDIS EL LTD.
	0,57%

	IS
	N.I. MEDICAL LTD.
	0,57%

	IS
	OFAKIM NERHAVIM CONSTRUCTION AND INVESTMENTS 1990 LTD.
	0,57%

	IS
	POLS ELECTRONICS HF
	0,57%

	IS
	PROKARIA LTD.
	0,57%

	IS
	RICOR LTD.
	0,57%

	IS
	SAMON ENGINEERING LTD.
	0,57%

	IS
	SNORRASON; ERNIR
	0,57%

	IS
	STAR ODDI
	0,57%

	IS
	STATE OF ISRAEL, ATOMIC ENERGY COMMISSION SOREQ RESEARCH CENTER
	0,57%

	IS
	STATE OF ISRAEL-MINISTRY OF AGRICULTURE
	0,57%

	IS
	TIOGA TECHNOLOGIES, LTD.
	0,57%

	IS
	TRANSPHARMA LTD.
	0,57%

	IS
	VERKFAEDISTOFA KRISTJANS ARMASONAR
	0,57%

	IS Total
	
	38,51%


Table 2b - Key ‘foreign’ players in Iceland’s patenting performance (US actors)
	Country
	Organization name
	Share

	US
	CONEXANT SYSTEMS, INC.
	14,36%

	US
	ROCKWELL INTERNATIONAL CORPORATION
	2,30%

	US
	SARNOFF CORPORATION
	1,72%

	US
	INTEL CORPORATION
	1,72%

	US
	THOMSON CONSUMER ELECTRONICS, INC.
	1,15%

	US
	MINDSPEED TECHNOLOGIES
	1,15%

	US
	MEDTRONIC, INC.
	1,15%

	US
	RITE LITE USA, INC.
	1,14%

	US
	3COM CORPORATION
	0,57%

	US
	KEY PHARMACEUTICALS, INC.
	0,57%

	US
	MINDSPEED TECHNOLOGIES, INC.
	0,57%

	US
	NABISCO, INC.
	0,57%

	US
	OSSUR USA INC.
	0,57%

	US
	OZ INTERACTIVE, INC.
	0,57%

	US
	PCTEL, INC.
	0,57%

	US
	CONLINCO, INC.
	0,57%

	US
	BIOSENSE, INC.
	0,57%

	US
	ROCKWELL INT'L. CORP.
	0,57%

	US
	ROCKWELL SEMICONDUCTOR SYSTEMS, INC.
	0,57%

	US
	SONTRA MEDICAL, INC.
	0,57%

	US
	THE CHILDREN'S HOSPITAL OF PHILADELPHIA
	0,57%

	US Total
	
	33,33%

	
	
	

	Not appointed
	Not appointed
	17,24%

	Total
	
	17,24%


Table 2c - Key ‘foreign’ players in Iceland’s patenting performance (Other actors)
	Country
	Organization name
	Share

	DK
	BECHGAARD INTERNATIONAL RESEARCH AND DEVELOPMENT A/S
	1,72%

	DK
	NOVO NORDISK A/S
	0,57%

	DK
	FLS AIRLOG A/S
	0,57%

	DK
	FLS AIRLOQ A/S
	0,57%

	DK Total
	
	3,45%

	GB
	UNIVERSITY OF ST. ANDREWS
	0,57%

	GB
	AIRLITE UNLIMITED
	0,57%

	GB
	ARTLITE LIMITED
	0,57%

	GB
	LEONARDO INVESTMENTS LTD.
	0,57%

	GB Total
	
	2,30%

	IL
	RAFAEL-ARMAMENT DEVELOPMENT AUTHORITY LTD.
	0,57%

	IL
	AIRSLIDE SYSTEMS LTD.
	0,57%

	IL
	JORDAN VALLEY APPLIED RADIATION, LTD.
	0,57%

	IL Total
	
	1,72%

	NO
	NORSK HYDRO ASA
	0,57%

	NO
	NATURAL CORPORATION
	0,57%

	NO
	NORSK HYDRO A.S.
	0,57%

	NO Total
	
	1,72%

	SE
	TELEFONAKTIEBOLAGET LM ERICSSON (PUBL)
	0,57%

	SE Total
	
	0,57%

	NL
	MERCK SHARP & DOHME B.V.
	0,57%

	NL Total
	
	0,57%

	Grand Total
	
	100,00%


It should be kept in mind that most of the foreign organizations that play a role in Iceland’s patenting are the result of companies that have ‘hired’ Icelandic inventors and as such call upon Iceland’s highly educated workforce, as also appears from the collaboration analysis in the next section. What we see is that US companies play an important role in Iceland’s technology development and to a lesser extent other Scandinavian countries too. However, the strong role of US organization could be overemphasized because of the fact that the data we look at here are US patent data. The analysis of EPO data should counteract this finding. 
D. COLLABORATION PATTERNS IN ICELANDIC TECHNOLOGY DEVELOPMENT

As already mentioned, a large proportion of Iceland’s technology development potential is utilized by non-Icelandic organizations (keep in mind the non-assigned patents). The analysis shows that about 110 patents, although co-invented by Icelanders, are owned by foreign organizations (perhaps Icelandic company affiliates). The importance of the contribution of the Icelandic inventors to these inventions is significant. In no less than 66% of all ‘collaborative’ actions (see figure 8) an Icelandic inventor is involved (in second and third place we find US and Israeli (?) inventors respectively accounting for 19% and 7% of the collaboration interactions. The same overview is given in figure 9, but now only for the ‘foreign’ inventors (without IS). 

Figure 8 - Decomposition of Icelandic inventor base into geographical origin

(Assig. and/or inv.; USPTO all years, nationality/domiciliation at time of invention)

Figure 9 - Decomposition of Icelandic inventor base into geographical origin (only external base; not IS)
When looking at the ownership of these patents, to which Icelandic inventors have contributed strongly, we find almost 50% to be unassigned (in the raw data indicated as “YY”). The remaining 50% of patents is assigned to various organizations. The table below provides an overview of these organizations. 

Table 3 - Overview of patenting organizations to which Icelandic inventors have contributed (The list is preliminary and only for illustration purposes)
	Organization
	# Patents

	CONEXANT SYSTEMS, INC.
	26

	ROCKWELL INTERNATIONAL CORPORATION
	5

	BECHGAARD INTERNATIONAL RESEARCH AND DEVELOPMENT A/S
	3

	INTEL CORPORATION
	3

	MINDSPEED TECHNOLOGIES
	3

	SARNOFF CORPORATION
	3

	FLS AIRLOG A/S
	2

	MEDTRONIC, INC.
	2

	NORSK HYDRO A.S.
	2

	PHILLIPS; VAN L.
	2

	RITELITE U.S.A., INC.
	2

	THOMSON CONSUMER ELECTRONICS, INC.
	2

	3COM CORPORATION
	1

	AIRLITE UNLIMITED
	1

	AIRSLIDE SYSTEMS LTD.
	1

	ARTLITE LIMITED
	1

	BEAUFURN, LLC
	1

	BIOSENSE, INC.
	1

	CONLINCO, INC.
	1

	JORDAN VALLEY APPLIED RADIATION, LTD.
	1

	KEY PHARMACEUTICALS, INC.
	1

	LEONARDO INVESTMENTS LTD.
	1

	MERCK SHARP & DOHME B.V.
	1

	NABISCO, INC.
	1

	NATURAL CORPORATION
	1

	NOVO NORDISK A/S
	1

	OSSUR USA INC.
	1

	OZ INTERACTIVE, INC.
	1

	PANORAMA FRAMES, INC.
	1

	PCTEL, INC.
	1

	RAFAEL-ARMAMENT DEVELOPMENT AUTHORITY LTD.
	1

	ROCKWELL SEMICONDUCTOR SYSTEMS, INC.
	1

	SONTRA MEDICAL, INC.
	1

	UNIVERSITY OF ST. ANDREWS
	1

	TELEFONAKTIEBOLAGET LM ERICSSON (PUBL)
	1

	THE CHILDREN'S HOSPITAL OF PHILADELPHIA
	1

	
	


Out of the 69 patents owned by Icelandic organizations, we find a marginal number of 3 patents to have been co-assigned, meaning a formal share of intellectual property between two or more actors. The first concerns collaboration between Lysi HF (IS) and Novo Nordisk A/S (DK), the second and third between Ossur HF (IS) and Phillips, Van L. (US). In order to better understand these findings, more detailed knowledge of the innovation system and of its actors is needed. 
E. SOME PRELIMINARY CONCLUSIONS AND SUGGESTIONS
The main objective of the research presented here was rather ‘open’ in nature. We attempted, for the first time, to shed some more light on Iceland’s technology position by discussing several characteristics thereof. While carrying out our research some interesting findings and challenges for future research came to mind. For the time being we have limited our research to data of the United States patenting office already having the ambition later on to extend the research by involving European data as well.
As mentioned in the introduction we distinguished two phases in our research. The results of the first phase, being a first scan of Iceland’s technology position, have been partially presented in this paper. The second phase will integrate these findings into the ‘context’ of Iceland’s innovation system and industrial landscape, and a more long term strategy. Let us review once more the main conclusions of the research carried out so far (keep in mind that the research carried out is based on US patent data only).
· Iceland, being a modest economy, has a modest technology position in absolute figures; however, the growth figures in technology development look promising for the future as the technology base is gradually extended over time; another picture occurs when we normalize the patent data by keeping into account size effects (we have used Denmark as a benchmark here).
· By speculating, we find the evolution in technology to coincide quite well with the GDP evolution over time, suggesting that on the long run a strong technology position may favour Iceland’s economic growth.
· Besides telecommunication, we find medical technology (a highly science based technology) to be the second most important technology area in Iceland. Medical technology, member of the broader Biotechnology ‘family’ offers enormous potential for the future. Combine this with a strong position of Icelandic research in the fields strongly related to this technology and one could reach the conclusion that further measures to stimulate growth herein may be quite rewarding over a longer time. Strategic analysis, by for example foresight exercises, may shed more light on this potential.
· Only a small number of organizations stand for the majority of technology output (being Ossur, Decode and Marel)

· A large proportion of high level innovative potential is utilized by non-Icelandic organizations (look at the level of non-IS patents drawn up by IS-inventors); the largest of these organizations is Conexant systems inc. 

· In terms of collaboration on the inventor level, we have found US-inventors to be strongly involved in the invention process

One of the side objectives of this research has been to illustrate how some of the patent-based indicators can support policy decisions, for example on funding, on the creation of networks, on the creation of collaboration possibilities, and even on evaluation of performance. More in general, how a well developed indicator system, together with strong analytical capacities, can support policy makers in their decision trajectory. Let it be clear this can only be the case if indicators (e.g.  patents) are integrated in a broader scheme of analysis involving other aspects of the innovation system too.
Finally, some recommendation can be suggested:

· Continue the started research on the role of technology for economic growth by e.g. carrying out phase 2 as described above - give it a place in the ongoing strategic (re-) orientation

· Consider investing in developing recurrent indicators of technology development (e.g. patent databases) and as such providing and integrating this information into the policy arena, and becoming a centre for technology analysis in the Nordic area - collaborations with other countries are thinkable….The local industry would benefit greatly from a system that monitors technology development
· Base long term ambitions (e.g. resulting from foresight) on thorough analysis of technological and scientific strengths and weaknesses
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