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Introduction

The importance of research undertaken within academic and research organisations is widely recognized by governments, industries and diverse stakeholders. Indeed, the contribution of higher education in the generation of new ideas and knowledge, and as an economic driver, has probably never been as important.

Nevertheless, universities face a rapidly changing environment shaped by pressure on funding, an emphasis on quality assurance and the increasing impact of globalisation, marketisation and new technology. Such pressure for change has placed a particular emphasis on the need for effective technology and knowledge transfer to create economic benefits.

This report aims at providing  A Short synthesis of the state of the market, based on currently available reports  A Snapshot of the current situation of Kaleidoscope members' technology transfer activities  An Analysis of the situation of Kaleidoscope Academy -Industry interactions

The report reveals the specificity of the Technology Enhanced Learning marketplace and the results of technology and knowledge transfer between Academy and Industry as well as it highlights some TEL industry specific issues.

Technology Enhanced Learning

Various names or synonyms have been embraced and used interchangeably in research that uses digital technology to support human learning, including:

 computer-assisted instruction  computer based learning  educational technology  educational computing  technology enhanced classroom  information and communication technology (ICT) in education and more recently:

 e-learning  m-learning or wireless e-learning  distributed learning  virtual learning  asynchronous learning  network learning  technology-enabled learning  technology enhanced learning (TEL) Sometimes these terms are used interchangeably. Though some of these terms are of a general nature, most of the names are linked to the means or devices used. While the properties of the devices are important, we suggest avoiding the techno-centric view as implied by notions of e-learning (learning supported by digital electronic tools and media) and m-learning (e-learning using mobile devices and wireless transmission).

Moreover, we acknowledge that there are many definitions of technology enhanced learning (TEL) more specifically, that wide differences exist in the use and application of these terms. 

TEL Industry marketplace

Education & Training markets

The Annual Information Industry Outlook 2008, prepared by Leigh Watson Healy 4 -Chief Analyst of Outsell, forecasts steady and moderate growth for the information industry from 2007 to 2010. According to this report, performance will vary among segments, and successful companies will be agile and adaptive solutions providers.

The report summarizes metrics and trends for information industry segments and key customer groups that fuel the $362 billion information industry and its Education & Training (E&T) segment. The report forecasts growth to $448 billion by 2010.

Market Analysis by Mukta Ohri looks at key dynamics of the global E&T market, which grew just over 5% in 2006, to $40 billion 5 . Whereas market report: E-learning -The Future6 published in 2002, states that the global E&T market is a $2 trillion industry, out of which the US has a share of $740 billion. Approximately 10% of this is "for-profit" business. The growth rate for the different education and training market segments is projected at 10-15%. Indeed, it is a little "fuzzy" to guess just how large a percentage TEL occupies within the training industry.

ICT market place

Businesses of all types focuse on responding faster to changing business needs fostered by strong ICT growth. European Information Technology Observatory 2007 (Lamborghini, 2007 7 ) reports growth resulting from the emergence of new business models and new ICT market leaders. Broadcasters and telcos move from pure transportation of voice and bits to VAS and new customer-driven digital content, IT and consumer electronics companies integrate media content in new digital devices. Media providers converge with Internet aggregators and social networks and new "garage start-ups" speed up radical changes in business models, in competition and industry structures.

The ICT industry has entered a new strong cycle driven by digital convergence, the Internet Protocol (IP), new HW technologies and web 2.0/3.0. This new cycle reshapes many industry sectors (Figure 1). Education stands out for its Internet complexity, web-enabled solutions and high levels of PCs per employee and per student.

E-Learning market

The size and evolution of the e-Learning market is unclear due to many factors. The rate of substitution from traditional training to e-Learning is unknown. While it is expected to be high, its variability, added to the uncertain size of the training market, thwarts efforts to accurately size the e-Learning market. Moreover, there's only a limited amount of information that can be accessed to, and market research reports tend to be very expensive. According to the International Data Corp. 9 , U.S. companies spent $14.5

billion training employees on the Web and through computer based trainings in 2004.

This is an increase of more than 400 percent from the $350 million spent in 1998. This growth is projected to continue in the next five years as more and more companies see the clear and inherent benefits of using technology-based training. The key driver for e-learning use is an increasing number of solutions and services. However, the report warns that a lack of interoperability standards could stifle e-learning growth.

According to new research by Epic 14 , the UK e-learning market is growing at 18% a year. Though the study shows steady growth and improving productivity it states poor profitability in the industry. Indeed, researchers examined 157 companies providing elearning products and services in the UK., and analysed the financial performance of 34 major e-learning suppliers. Improved productivity (top line revenue per employee increased by 24%) and year-on-year growth of 18% result in static or declining general training revenues and poor profitability -some players prepared to bear heavy losses in order to build market share. The study showed an emerging, fragmented industry, with consolidation fuelling rapid growth at the top of the market, sometimes at the expense of profitability.

The above is the most current data, and e-learning does appear to be the key growth driver for training industry. The transformation of the educational environment as fuelled by the computer revolution is still in a formative and rapidly developing stage. Many

reviews highlight what has changed over the past ten years even as they reveal just how difficult it is to predict long-term trends in this area.

TEL market trends

With the cost of implementing e-learning tools drastically decreasing, more governments, businesses, and educational institutions have added online courses and other forms of distance learning to their organizations. Based on research from the Gartner Group, the University of Pennsylvania, and other prestigious think tanks, the following outlines vital trends that will influence the growth of TEL over the next ten years. Learning support for Small Businesses around the world. Workers in niche industries once had to travel to specialized learning centres to discover the best practices in their field. Today, TEL connects students in rural communities to urban experts, and vice versa. We are only starting to see the effects that quality education is having on business and industry in developing countries. Likewise, small businesses can access the same quality of high-level information and insight that was once only available to Fortune 500 companies with large human resources budgets. 

Overall trends

Gamers bring interactive

Corporate Training Trends

Academy-Industry interaction

The relationship between industry and science is definitely important and yields benefits for both partners. There are clear benefits to Academy and Industry for collaboration.

The importance of these relationships is likely to grow in the future. The US experience demonstrates that universities have a vital role to play in driving growth in a modern economy. However, there are significant differences in objectives: Thus collaborative goals are different and the objective for any collaboration will be to use the diversity for mutual benefits. The table below outline main mutual benefits from a partnership.

For Industry For Academia

Long 

Knowledge transfer

Knowledge transfer is the term used for the transfer of knowledge between academy and industry in either direction.

http://www.epo.org/focus/patent-system/protecting-otherideas/trademarks.html http://oami.europa.eu/en/design/faq/faq01.htm 

Computer-Implemented Inventions

The number of new inventions seeking patent status in the field of computer-based inventions has been rising steadily. In fact, patent applications for computer-based inventions have the highest growth rate among all patent categories presented to the European Patent Office (EPO) over the past few years. 20 To be patentable, computer based inventions must fulfil the same basic patentability requirements as inventions in all other fields. These are set out in the European Patent Convention (EPC). Accordingly, computer-based inventions can be patented if:

 They have technical character and solve a technical problem.  They are new.  They involve an inventive technical contribution to the prior art.

Therefore the patenting process for computer-based invention at the EPO is very restrictive as it puts emphasis on new technical solutions. The most striking 18 http://www.wipo.int/treaties/en/ip/berne/ http://www.epo.org/focus/patent-system/protecting-otherideas/copyright.html 20 http://www.epo.org/focus/issues/computer-implemented-inventions.html consequence of this definition is that computer programs which do not solve a technical problem are not patentable in Europe.

According to Art. 52(2)(c) and (3) EPC., a program for a computer is not patentable if it does not have the potential to cause a "further technical effect" which must go beyond the inherent technical interactions between hardware and software.

On the other hand, a computer-based invention (even in the form of a computer program) that can provide this further technical effect can be patentable, subject to the other patentability requirements, such as novelty and inventive step. In this case, it would be recognised as providing a technical solution to a technical problem. Thus, in real-life, inventions that use computer programs to provide a business process -not a technical process -are not patentable.

Licensing

Licensing has become an important channel to diffuse inventions and ease follow-on innovation. Indeed, licences are likely to be bought by the firms which are most likely to promote them. In an open innovative system (where a broad range of public and private sources is used by the firms as technological source inputs), licensing has become a key mechanism for exchanging patented inventions.

Licensing is an important way of patent exploitation. Various types of licensing are practiced, including unilateral licensing, cross-licensing and patent pools. All of these involve an agreement by the owner of a patent (licensor) to allow another party (licensee) to make, sell and use the patented invention on an exclusive or non-exclusive basis, without transferring ownership of the patent. Usually, a licensor receives financial rewards in exchange for the licence, typically in the form of royalty payments. Licensing is therefore one suitable mechanism for transferring technology between licensors who want to leverage their technological assets and licensees who want to complement their internal technological capabilities.

Licensing is widely used as a means of commercialising inventions. In a recent survey of European firms, licensing was the most commonly quoted patent to generate income (88% of respondents), followed by an alliance or partnership (61%), joint venture (56%) and sale (38%). However, licensing is not seen as the most promising strategy to generate income as many firms assign to licensing a low probability of success to commercialise an invention.

Spin-off firms / Spin-outs / Start-ups

'Spin-offs' are enterprises created by the organisation or its employees to enable the commercial exploitation of knowledge arising from academic research. These enterprises are owned at least partially by an employee(s). Other 'start-up' companies may be formed by staff or students without the direct application of intellectual property.

'Spinouts' are enterprises created by or with a university to enable the commercial exploitation of this university's IP. Other reports use 'spin-ins' with slightly different meanings. The lack of consistency complicates the use of metrics in this area.

Possible transfers between Academy and TEL industry

Industry-science interaction is deeply linked to Human factor. However, its characterisation and measure are complex. Trust, motivation and the career of qualified 

Best practices in TEL Academy-Industry interactions

There is a number of publications on successful Academy-Industry interaction. 

Kaleidoscope members' interactions with industry

This section of the report analyses the results of the Kaleidoscope Network Academy -Industry Interactions survey The respondents' data has been checked and validated to ensure that the data is reliable. Results are presented in tables and graphs throughout this report.

Executive summary of survey

Results of the survey

There are qualitative and quantitative questions. Some of them are difficult to measure with simple numerical metrics. There were designed to identify third-stream activities.

There is a degree of subjectivity in some self-evaluation.

A: Overview

Questions in this section include overall information about the context in research units.

Data, therefore, is subjective and in some instances qualitative.

A. The following topics have also been added 

Topic

Industry representation in the institutions governing boards

This indicator is of lower importance as a proxy for the impact of business interaction, but could be retained to check it.

A.6 Level of incentives for the staff of your research unit to engage with industry and commerce during 2004-2007

There is a strong trend towards lower incentives for staff to engage with industry.

B: Collaborative research with industrial companies

Questions in this section refer to collaborative research activities 24 , contract research or potentially net revenue generating.

B1. Income from public-funded collaborative research grants involving business co-funding or formal collaboration with industry

It is one of the question with the highestr "N/A" response rate. The question is considered as highly "sensitive". Smalti Technology 1 1

B2. Collaborative research contracts with businesses during 2004-2007

Wiki Media 1 1

A substantial number of RUs were unable to provide comprehensive data, especially related to turnover. Moreover, validation of data could be complex, and confidence is higher for the number of spin-offs established than for financial information. 

F.4 Level of dissemination activities undertaken by RUs

The level of self-evaluation of dissemination activities tends to be low for all the types of dissemination activities.

1 .

 1 INTRODUCTION ........................................................................................................................ 2. TECHNOLOGY ENHANCED LEARNING ............................................................................... markets ............................................................................................................................ ICT market place ................................................................................................................................................. E-Learning market ............................................................................................................................................ E-Learning market forecasts .............................................................................................................................

  According to the Report of the Technology Enhanced Learning Committee, The University of Texas at Austin 1 Technology Enhanced Learning leverages technology to maximize learning within an environment of sound course design that can offer the students options of time, place, and pace and emphasizes different learning styles. Moreover, TEL represents one stage in the natural evolution of educational methods that integrates advances in pedagogy with those of design, interaction, delivery, and assessment technologies. The type and amount of technology incorporated into the 1 Report of the Technology Enhanced Learning Committee, The University of Texas at Austin, November 2004 http://www.utexas.edu/provost/research/TEL_Report_2004.pdf instructional environment can and should vary according to the subject, the instructor, and the aim's of the course. Instructional technologies have made it possible to emphasize different learning styles and offer a range of learning options which, combined together, offer much more individualized instruction. According to the Lisbon Strategy, Technology Enhanced Learning is one of the major goals of the European Community, which should also be reached by access to ICT, networks and resources. European Commission's e-Learning Initiative 2 defines the term as the use of new multimedia technologies and the Internet to improve learning quality by facilitating access to resources and services as well as to remote exchanges and collaboration. The term is also used when technology refers to digital technology 3 Nevertheless, there is several definition for the "look or feel" of a technology enhanced course; instead, this effort occurs along a very broad spectrum; at one end, it can include a course with only minimal technology enhancement such as a Web site with an electronic syllabus, while at the other end a robust, multimedia rich, interactive, collaborative, fully online or delivered over mobile devices course can be found. For the purposes of this report, we offer the following definition of technology-enhanced learning: using digital technology to support human learning The term Technology Enhanced Learning Industry in this report, based on above mentioned TEL definition, means: Educational content producers, learning platform developers, training consultants, training centres, etc. which use digital technology to support human learning. Moreover it refers to synonymous terms framed in the elearning sector (e-learning industry, e-learning providers, e-content providers).
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  -Learning cuts the cost of high quality content. Ivy League institutions like the University of Pennsylvania once traded on their exclusivity to justify the high cost of enrolment. Today, even the Wharton School of Business understands the value of purposing classroom content for distance learners around the country. By developing classrooms without walls, TEL programs can reduce the costs of participation without negatively affecting the compensation for well known lecturers, researchers, and presenters.

  skills to TEL. Human beings enjoy learning through experience. Many e-learning providers have discovered that they can use video game technology to develop fun, engaging, effective simulations. Industrial employers can train workers to handle sophisticated tasks without risking injury or production quality.Other types of teams can grow skills and learn best practices by participating in simulated quiz shows or treasure hunts. Fun TEL programs help boost staff morale while reducing the time it takes for team members to integrate new skills and ideas.Governments deploy TEL at all levels. In addition to the obvious business uses for elearning, governments around the world have discovered that TEL programs can dramatically improve the quality of life for citizens while reducing the financial burden on taxpayers. Local schools in underserved rural areas or dangerous urban neighbourhoods can rely on TEL to offset the lack of skilled teachers in their districts.State university systems can keep talented students from crossing borders by importing highly specialized programs from other schools. Governments in developing countries have invested heavily in e-learning programs to build eager, talented, work forces.Partners and collaborators use TEL to get everyone on the same page sooner. As conglomerates unbundle themselves into smaller, more tightly focused companies, the connections between these operating units determine the success or failure of projects and products. Strong TEL systems allow team members from collaborating companies to understand and share objectives. As a result, outsourced call centres and repair facilities can serve customers transparently, while parts manufacturers can respond to end user demand with dramatic turnaround time.Wireless technology helpsTEL "cut the cord" initiatives. Today's wireless technology allows educators and development specialists to reach even further into rural areas, farms, deserts, and rainforests. With radio, mobile, satellite, and Wi-Fi signals beaming two-way information from distant places, people can participate in an almost endless array of learning opportunities.



  Industry -Research applied to new products/processes or services or solving problems for ultimate commercial benefit.  Academia -More fundamental or speculative character -theories, models, understanding of scientific/ engineering principles. It tends to be carried out for:  Generating and disseminating new knowledge -without necessarily having an application in mind. from Academy are:  "Production" of a pool of well-educated professionals. With people come the ideas, skills and knowledge from which many companies derive their competitive edge  Research -generation of new knowledge  Technology and knowledge transfer -successful exploitation of new knowledge in order to generate revenue and additional funding for research The following benefits for industry have been mentioned: commissioning basic research to universities and public research institutions, and concentrating firm efforts on R&D closer to business; improving research speed; accessing various knowledge, especially in high-tech areas. The benefits for the university are: the possibility to expand sources for researches funding; the identification of new research topics relevant to society; the identification of new disciplines to meet social needs; the ability to contribute directly to society; better assessment to R&D results due to external evaluation.

  of the European Patent Office have also contracting parties to the Berne Convention for the Protection of Literary and Artistic Works 18 , which was signed in 1886 and provides a framework for international protection. 19 Patent More and more public research institutions and universities have started patenting their inventions, enhancing technology diffusion and the transfer of knowledge from universities to the public. The patenting trend within public research institutions (which has been popular in U.S. universities since the late 1980s) has taken hold in Europe over the past decade Discoveries, scientific theories and mathematical methods, computer programs, plant and animal species, and illegal or immoral inventions are excluded from patent protection. Patenting is frequently disclaimed by mutual agreement and the software is classified and commercialized as technical know-how. In addition, informal copyright protection is available for computer programs that allow their commercialization.

  personnel have been shown to play a key role in such interaction. Institutional and career rigidities represent a major problem in European public research institutions and hamper a smooth transition from one sector to another as well as the start of spin-off ventures from academia. Most of the technology developed in TEL sector is based on computer-based innovations, which are difficult to patent. This makes patent based licensing unlikely to be used as a means of transfer. Subsequently, personnel participations -such as collaborative research, staff placements, start-ups/spin-outs, consulting and training services -represent major means of transfer between Academy and Industry in TEL sector.

"France

  Technology transfer stories 2006: 25 Innovations that changed the world" published by AUTM portrays 14 cases of academic research transfer in Medical field. None of them is related to TEL. Nevertheless, there are best practices in TEL related industry: US : e-Learning Creations, Inc. 21 (Founded in 2002: Lawrence, Kansas). e-Learning Creations was formed to commercialize technologies developed within the Centre for Research on Learning (CRL) for special education market. E-Learning http://www.technologytransfer.ku.edu/about/startup.shtml Creations' initial strategy includes a partnership with a major special education publisher to produce a 10 course on-line series to certify special education teachers. The backbone of this product was developed by the CRL team and was part of the highly successful On-Line Academy and the e-Learning Design Laboratory. The product has been further enhanced to meet the recently-established standards of the Council for Exceptional Children. The company also intends to market the licensed content to provide continuing education opportunities for teachers seeking re-certification for special education. As the company grows, the founders expect to expand into other markets where the technology can be easily replicated. Ireland: WBT Systems Ltd (UNIVERSITY COLLEGE DUBLIN) 22 WBT Systems Ltd, a spin-off from the Computer Science Department, provides e-Learning solutions to rapidly create, deploy and manage learning. The company's TopClass™ e-learning suite is a web-based training platform with over a million users worldwide including multinational organisations such as Dow Chemical, Nokia, Credit Suisse, and Liberty Group. WBT Systems have announced that Holcim Group -a multi-billion dollar construction industry supplier headquartered in Switzerland -selected TopClass™ to provide a comprehensive web-based solution in order to train the group's 44,000 employees in 70 different countries. CIO Magazine, a leading publication for Chief Information Officers, announced that the Dow Chemical Company won their prestigious Enterprise Value Award for their in-house e-Learning system which is a global implementation of WBT Systems' TopClass™ e-learning suite

  This chapter presents the results of the Kaleidoscope NOE Academy-Industry Interaction survey. The report is based on data for the period 2004-2007 provided by NOE Kaleidoscope research units leaders. The survey aimed at :  Identifying trends in interaction between Academy and Industry (often referred to as third leg activity  Developing the relevance and reliability of selected indicators The survey covers 25 European Research units and includes questions covering aspects of organisations policies related to knowledge/technology transfer, organisation, activities and outputs related to working with companies of all sizes and sectors and other organisations, including the public sector. The NOE Kaleidoscope survey has been overseen by a steering group to monitor and validate the various stages of the research process. The questionnaires were sent on November 8, 2007, and data was collected electronically (by means of an HTML questionnaire, and through phone interviews) with a deadline for submission on November 13, 2007. The survey response rate was 32%.

Silogic

  Spin-offs' are enterprises created by the organisation or its employees to enable the commercial exploitation of knowledge arising from academic research. Other 'startup' companies may be formed by staff or students without the direct application of intellectual property. Questions in this section refer to the establishing of new legal entities and enterprises created by the RU or its employees to enable the commercial exploitation of knowledge arising from academic research. E.1 Information concerning spin-off/spin-out/start-up directly or indirectly related to research unit during 2004

E. 2

 2 Support provided for spin-offs/spin-outs/start-ups Other responses  an Entrepreneurship fostering initiative, although I am not sure it really encourages Spin-offs  the University provides support for start-ups, but not our research  developed as part of national testing services in mathematics F. Personnel links and "knowledge marketing" activities F.1 Number of RUs' skilled employees (including young graduates) hired by the industry during 2004-2007 16 RUs have answered this question: over 83 of their RUs' skilled employees, have been hired by the industry.

F. 2

 2 Number of "person/days" RU's personnel performed under direct contracts with industrial companies during 2004-2007Only 12 RUs have answered this question, due to complexity of data tracking. On average (among 12 RUs) 100 person.days per RU per year were performed during 2004-2007 or 1273 person.days.

F. 3

 3 Actions to promote research outcomes visibilityThese actions consist in promoting research outcomes to external stakeholders. They aim at developing their exploitation/commercialisation/transfer.RUs have overall published more than 70 non-scientific publications and attended more than 40 Industrial (non-scientific) exhibitions. Nevertheless, the publications have mostly consisted in scientific works, press releases and Internal newsletters.

  

  

  

  

  

  

  

  

  

  

  

  

  lower costs, and fast deployment. Even organizations on low budgets can implement open source e-learning platforms like Moodle on third party servers in a matter of hours.

	Companies integrate TEL into their infrastructure. As more organizations implement
	department or company-wide intranets to increase communication and productivity,
	savy managers use the same tools to release e-learning programs into the wild.
	Professional development directors can easily integrate learning modules into staff
	communications, while human resources directors can add similar tools to web-based
	benefits and payroll systems. Not only does this emphasis on learning encourage
	workers to participate in more training, but the modular nature of TEL content also
	allows employees to learn at their desks in smaller chunks.
	Application Service Providers offer quicker start options. Governments,
	companies, and learning institutions can lease or purchase turnkey TEL systems. As e-
	learning processes are more standardized, clients benefit from shared research and

13 

David Kopf (2007), op.cit.

14 John Helmer, TrainingZONE 05-Apr-07, http://www.trainingzone.co.uk/cgibin/item.cgi?id=166868&d=680&h=608&f=626&dateformat=%25e-%25h-%25y development expenses,

1 Areas of Research Unit (RU) contribution to the economic development A.2 Research topics of the RU

  

	Topic	Responses
	Collaborative learning	84%
	Mobile technologies for learning	40%
	Computer -supported scripting of interaction in collaborative learning environments	40%
	Learning & Technology at Work	40%
	Technologies on roles and practices in Higher Education	36%
	Supporting Teachers and Students Self Regulation	36%
	Production of Educational Formats	36%
	Interactions Analysis Supporting Participants in Technology Based Learning Activities	32%
	Technology Enhanced Learning in Mathematics	32%
	Interaction between learners' representations in multimedia Interactions Analysis	28%
	Conditions for productive networked learning environments	28%
	Participatory Design Narrative and Learning Environments	28%
	Semantic web technologies	24%
	Philosophy of Technology Enhanced Learning	24%
	Design Patters for recording & analyzing use in learning systems	12%
	Building Visual Interactive Blocks for tangible Math	8%

)

   On average 4 collaborative contracts per RU have been signed during this period  RU have a large proportion of contracts with SMEs -33% = 25 contracts

	Company Name	SME
	Enterprizer Technologies	
	Faster Imaging AS	
	Forthnet, Greece	
	France Telecom	
	Giunti	
	Harcourt	
	HP	
	Indra	
	Interactive Learning	Yes
	Intrasoft International, Spain	
	Lateral Visions	Yes
	MEDIAROUND	
	Microsoft	
	Moving Knowledge Inc, USA	
	Pentila	Yes
	PT Inovaзгo	
	Redhada	Yes
	Rhombus, editeur	Yes
	Sharp Labs Europe	
	Company Name	SME
	AgemSoft	Yes
	Archimede, editeur	Yes
	ARCI	
	Arw (Duisburg)	Yes
	Bamboo Media Casting, Israel	
	Beta Technologies	Yes
	Britair	
	Chartwell-York LTD	Yes
	Cnotinfor	Yes
	Con-Tent	
	DIDAEL	Yes
	DISC	Yes
	Doukas private school	Yes
	EA games	
	EADS	

 Overall 75 CR contracts signed with 46 companies and organizations (see the table below

ThinkEquity Partners,Eduventures, Inc., 2002 

Lambert Review of Business-University Collaboration -Summary of Consultation Responses and Emerging Issues July 2003

Personal Interactions

The importance of personal interactions in transferring knowledge between the two sectors is of utmost importance. A number of researches noted that knowledge transfer is increasingly a non-linear process involving many players -including not just members of the university and business community but also involving students, business angels, venture capitalists, trade organisations and other networks. These connections are important in enabling knowledge transfer and many universities are increasingly involved in organising conferences and seminar events to bring these groups together.

Staff placements

Though the movement of staff between industry and academia is an effective way to promote knowledge transfer, it is not a popular form of collaboration among "traditional" Academy-Industry interactions.

Collaborative and contract research

Collaborative and contract research is reported to be an extensive and an important form of collaboration. However, conflicts of interest in relation to externally sponsored research and bureaucracy has been identified -such as the assignment of any subsequent IP rights that might arise from the research.

Consultancy and training services

Academic consultancy work is reported to lead to larger collaborative or contract research agreements with business. There has been an increase in the amount of consultancy work undertaken by universities on behalf of business.

Joint ventures

Involvement in these partnerships generally offers greater value than more ad hoc arrangements. Large multinational companies tend to move from relationships with many universities towards more strategic and long-term relationships with fewer institutions. Most of the universities involved in these strategic partnerships felt that they were efficient because they provided stable, longer-term funding. Moreover such partnerships enabled researchers to work on challenging problems often alongside industry researchers, with access to industry's latest technology and equipment.

Technology transfer and Intellectual property

Technology transfer is the formal commercialisation of intellectual property (IP) developed in university research, through selling or licensing to industry or creating new start-ups/spin-offs/spin-outs.

University control of technology transfer is still relatively new in Europe -most universities did not start commercialisation activities until the mid-1990s. There is widespread agreement that uncertainty about IP ownership is one of the main obstacles to effective technology transfer and research collaboration. This particularly applies when industry contributes to the funding of a university research project.

Trademarks

Trademarks are signs, symbols, letters or words that represent a company or product and serve to differentiate it from competitors. They may also consist of threedimensional shapes, such as product packaging, or sound, flavour and colour.

Registered trademarks are protected, giving the owner the exclusive right to use them. This protection is obtained by registering at a national or regional industrial property office 16 .

Product Design

A product can be any industrial or handicraft item as packaging, graphic symbols and typographic typefaces. It also includes products composed of multiple components, which may be disassembled and reassembled. Product design is the outward appearance of a product or part of it, resulting from the lines, contours, colours, shape, texture, materials and/or its ornamentation. 17 However, computer programs are excluded.

Copyright

This protection concerns the way that ideas are expressed and not the ideas themselves. it protects artistic and literary creations from copy or use without the author's permission. Copyright includes books, music, paintings, films and computer programs too. In most countries, copyright protection is automatic. As soon as the work of art is created, it is protected and there is no need to register copyright. All the states

B.3 Value of collaborative research contracts with industry during 2004-2007 (in Euro)

Data on total numbers of contracts and income are highly relevant to the survey but the "sensitivity level" is very high. 

B.4 Research cooperation activity with other research units B.5 Research projects including industrial partners as well as RUs

C.2 In-house capability to seek opportunities for its IP

There is a clear preference for research institutions to manage their own IP.

C.3 Licences/options have been granted to external parties based on RU intellectual property during 2004-2007

Number of partners issuing non-software licences 2

Number of partners issuing software licences 7

C.4 What were the total costs of IP protection activities? (in Euro)

There is limited confidence in the IP costs figures.

C.5 Incentives for staff taking part in knowledge or technology transfer

Even though these results show a static position, the rewarding of academic staff is more complex than simple finances, and RU could have a range of schemes which

were not precisely captured by the question.

D. Consultancy and training services

Questions in this section refer to the provision of expert advice and work as well as to training services. It is dependent on a high degree of intellectual input from the RU to business. Such work is usually paid for at a market rate, and may deliver stronger IP rights to the business client than would apply in a collaborative research relationship.

Where consultancy develops into research, the generation of new knowledge or understanding, it would more properly be recognised as research rather than consultancy, and the RU would often expect to reap academic benefits.

D.1 Commercialisation and industrial liaison offices / persons to manage consulting or training links and other external interactions with the industry D.2 Does your research unit provide the following training services?

15 Research Units provides one of below mentioned training services under external contracts. 

D.3 Provision of consulting services for industry D.4 Training or consulting services please name the organizations

D.5 Number of consulting or training contracts signed during 2004-2007

Overall 25 consulting or training contracts have been signed during 2004-2007 by the

Analysis and Conclusions

The research has revealed the following data from Kaleidoscope members Academy-Industry interactions:

The RUs' research activities mostly focus on basic and collaborative research, providing consulting and training services through development of partnerships at regional and national levels. The research outcomes level supports this statement -88% of the outcomes are at early or prototype stage.

The level of incentives for the staff to engage with industry and commercialisation is low., 60% Moreover of the respondents indicated that there are no clearly defined incentives. 56% of RUs' organisations have liaison offices or staff to manage consulting, training links and other external interactions with the industry.

Research Collaboration

RUs work closely with Educational, ICT, not-for-profit and public sectors. A large variety of topics is covered by partnership: overall 75 CR contracts were signed with 46 companies and organizations, a large proportion of which (33%) concerned SMEs.

Moreover, more than 80% of RUs conduct research cooperation activities with other research units. 14 RUs participated in 30 research cooperation projects which involved 36 industrial partners.

Consulting and Training Services

65% of respondents reported providing consulting services for industry. Thus, 8 RUs sighted 17 organizations where 53% are private companies. 15 RUs provide various training services under external contracts with industry.

The financial data provided is not reliable due to high level of N/A responses and is considered as very sensitive by the majority of respondents.

Placements and cross-sector mobility

The responses indicated relatively high level of contribution to professional skills development at regional and national levels. More than 83 skilled employees, from 16 different RUs were hired by the industry. Moreover, on average 100 person/days per RU were performed by RU's employees under direct contracts with industrial companies.

5.4.

Spin-off, Start-ups, Spin-out

The Kaleidoscope research units created 3 start-ups and 2 spin-offs during 2004-2007.

This result of Kaleidoscope partners is surprisingly high, given that research outcomes are mostly early stage, most of TEL products have a low level of patentability, and support provided to entrepreneurial activity is rather low. Moreover, a considerable amount of time from idea development to its implementation is required for entrepreneurial activity.

Best practices: Aplusix start-up creation by LIG Laboratory

The Aplusix software, designed to help students to learn algebra, has been developed in the LIG laboratory; it has proved to be very efficient. 

Patents and Licensing

Technology and knowledge are mainly transferred through patenting and patent based licensing for most of other Industries. However, the TEL industry provides little room for these activities. Nevertheless, 7 patents and 1 invention disclosure have been reported.

This is an outstanding result by itself in the TEL environment where most of the research outcomes are software based.

5.6.

Know-how

Know-how stands for all unpublished knowledge which gives its owner an advantage on his competitors; new processes, advantageous combinations of known features, formulas, processing tricks, cell lines, etc. 11 RUs declared know-how as a major legal right.

5.7.

Communication / Marketing of Knowledge transfer relations

The main channels for communication and marketing of research outcomes are personal relationships between team members and a counterpart in industry, the "word of mouth" and industrial exhibitions. However, the main communication channel is scientific publications. The RUs have published over 70 non-scientific publications and attended over 40 industrial exhibitions to present research outcomes.

Nevertheless, dissemination activities undertaken tend to be low for all types of dissemination channels.