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The active participation of universities in the innovation process is one of the key challenges for building the knowledge economy in Europe. It involves not only effective management of intellectual property, but also the development of Responsible Partnering with Industry and the support of the creation of spin-out companies. It requires the development of knowledge transfer professionals linked to universities and this is the purpose of ProTon Europe.
The Knowledge transfer function
About one third of all research and development expenditures in Europe are directed to the universities and other public research institutions (PROs). As development is relatively more expensive than research and is concentrated in industry, one may conclude that most of the pre-competitive research, which prepares for tomorrow’s economy, is performed in the public sector.

The contribution of this knowledge to the innovation process in Europe has been mostly indirect, through education of graduates and publication. The accepted code of conduct is to publish research results as soon as possible for the benefit of the public. Fellow scientists are welcome to use them to further their own research, provided that they cite the source and publish the improvements as well. This is the “Open Science” system, which has proved to be very efficient for the progress of knowledge. In effect, the whole scientific world is operating like an open network.
Excellence in research is no longer sufficient to obtain public funding. The public and governments are now increasingly demanding that the knowledge created benefits the economy, preferably on the national or regional level. A more direct participation of universities to the innovation process is required. This is the role of the knowledge transfer function, which has been developed by many innovative universities.
This trend has started in the US in the 70s and was further encouraged by the passage of the Bayh Dole act in 1980. It has been reasonably successful in terms of new products, new companies and jobs created. Many European countries have since passed similar legislation or guidelines during the last 10 years or less.

While it is too early to judge on the results, it appears that the process in Europe is going to be much more difficult and more challenging. A comparison between the main indicators is given in the table below. 
Table 1: comparison between US and Europe

	Output per institution
(2002)
	US (n=218)
	EU

(n=107)

	Patents filed/yr
	35.8
	6.2

	Active licensing contracts
	120.2
	17.1

	Licence revenues (m€)
	6,150.0
	507.0

	Spin-outs/yr
	2.1
	1.6


Sources: AUTM and ITTE surveys
The European data have been obtained from a less representative population of PROs, which are probably the most active. Hence the difference is probably larger than suggested. We review here some of the differences and point to the challenges to be overcome.

The inferior Patent system in Europe
The filing of patent applications plays a pivotal role in knowledge transfer from universities. It is, in effect, the only way to reconcile publication, a key element of the Open Science system, with the ability to protect the investments in the development of useful applications. 
When it comes to protect inventions based on university discoveries, the US patent system is far superior to the European system, for several reasons:

1. The first to invent system, combined with a grace period of one year, effectively gives the inventor one year to figure out the potential applications of a discovery and discuss with possible partners, without the risk of losing the ability to obtain patent protection or of being deprived from his invention by his partners;
2. The continuation-in-part (CIP) system enables the inventor to continuously improve on his/her invention for several years, without being opposed his own first filings. This is particularly useful for early stage inventions, which are typical of university discoveries;

3. One single patent can protect the whole US market. In contrast, protecting a comparable market potential in Europe requires at least 10 national patents in nearly as many different languages at 5 times the cost. For this reason, European universities cannot afford to prosecute their applications beyond the PCT phase, 30 months after priority filing.
With the first to file system in Europe and absent any grace period, the European university inventor has only about 3 months before publication of his discoveries to figure out their practical applications, check reduction to practice with a few examples and file for patent protection. It is very difficult to motivate a university researcher to suspend all his/her other duties or to delay publication in order to concentrate on such a difficult challenge.
If licensing revenue was the main objective of knowledge transfer, European universities would be far better off filing patent applications only in the USA. This would result in developing the applications in the US market only, not exactly the objective of the policy makers!
The different patent system explains to a large extent the lower propensity to patent of European universities and needs to be corrected by policy measures. As a minimum, ProTon Europe is supporting the introduction of a Grace Period of at least 6 months in European patents, as permitted under the Paris convention. On a longer term perspective, there is a need for international harmonisation and improvement of the patent system to adapt to the more interactive nature of innovation.
Lower demand from Industry
Since universities cannot exploit inventions directly themselves, they must find licensees to develop and market the inventions. 

In the USA, there is a spontaneous demand for university inventions, which is supported by a large homogeneous domestic market and a stronger entrepreneurship culture backed by abundant venture capital. To find licensees, it is sometimes sufficient to “pick-up the phone”.
In Europe, the straight licensing of university inventions and other forms of intellectual property turns out to be much more difficult.. The demand from industry, particularly SMEs, is much weaker, as pointed out by several recent studies
. In many cases, the licensees are found outside Europe and do not contribute directly to the European economy. As observed in the table above, there is more than one order of magnitude difference in the licensing revenues between US and European universities. Some of the difference is due to a time-lag effect, the development of knowledge transfer being more recent in Europe than in the USA. The situation also varies across Europe, certain countries having already caught up with the US.
In practice, it turns out to be necessary for the university knowledge transfer offices to participate actively to the demonstration of the proof of principle and of the economic feasibility by one of the following two main routes:

· Partnering with industry
· Spin-out companies

These two routes are complementary. Partnering with industry is more appropriate for technologies that fit existing business models. Spin-outs can be very effective to prove technologies requiring new business models, thereby contributing to the rejuvenation of the economy. In effect, the mission of knowledge transfer offices has evolved from licensing to business development, a much more difficult task.

Partnering with Industry
In this form of knowledge transfer, the intellectual property of the university is being combined with the development capability of the industry partner in order to develop new products and services to serve existing markets. This approach has several advantages over straight licensing:
· Other forms of intellectual property, such as know-how and research tools can be made available to the partner. What is being commercialised is not just an invention but the research and innovation capability of the public research institution
· The development can be funded under several economic development programs, thereby reducing the risks for the partner and contributing to the funding of research for the university (third stream);

· The direct interaction between the university and company research teams is conducive to innovation, which today is no longer a linear process but an interaction process involving an increasing number of players.
It is no longer possible for a single company to control all the technologies needed to develop new products. Even if this were to be possible, discoveries would be wasted that do not fit an internal existing business model. For this reason, many companies have moved towards flexible models of research and development, in which the internal and external efforts are coordinated and the results combined, for example, through licensing or other forms of agreement. The emerging approach is termed “Open Innovation”
. 

Since the early 80s, the outsourcing of research, which had been declining for many years with the build-up of large corporate research centres, is increasing again. This is both a challenge and an opportunity for public research.
Of course, care should be taken to avoid that the development of collaborative research with industry diverts universities from their core missions of education and research and that their resources are appropriated by private interests without benefiting the public.
Responsible Partnering is a voluntary framework intended for both Industry and public research institutions to achieve more effective collaborative research and development among Companies and Public Research Organisations. The framework applies primarily to the transfer and application of jointly-developed scientific and other forms of knowledge and intellectual property. The benefits are far-reaching and long-term. 
This initiative, which follows the recommendations of the special conference held in Brussels on February 5 and 6, 2004, is being promoted by ProTon Europe in collaboration with the European Industrial Research Management Association (EIRMA), the European University Association (EUA) and the European Association for Research and Technology Organisations (EARTO). The guidelines will be published in the spring of 2005.
The voluntary adoption of Responsible Partnering may contribute significantly to making Europe a more competitive knowledge economy by 2010. This recipe has worked for the economies of northern Europe, particularly Finland. There is no reason why more effective interaction could not be extended to the whole of Europe, provided that general principles are followed to preserve and reinforce the core missions of the stakeholders.

University spin-out companies
In this model, the proof of principle for the applications of university discoveries is made by the researchers themselves with external funding from venture capital and government programs. The background IP is licensed from the originating universities in exchange of royalties or beneficiary shares.
As pointed out before, this approach is particularly relevant for technologies that require the development of new business models in order to meet new or existing market needs. Examples are internet based services and cellular therapy.
As technology is becoming overabundant and readily accessible, the quality of the business model is becoming more important than possible uniqueness of the technology. Innovation is not just technology based. More attention should be given to economic and social disciplines.
The creation of spin-out companies in the US has had a significant impact on the economy. In addition to high quality science, the US recipe contains a large domestic market, a strong entrepreneurship culture and abundant venture capital. The creation has been almost spontaneous, requiring little direct involvement from universities.
By contrast, the spontaneous creation of spin out companies in Europe has occurred at a much slower pace and many innovative universities have embarked upon ambitious programs in order to support the process. The elements generally include the combination of:

· Training programs

· Incubator facilities

· Seed capital

· Virtual capital (non dilutive government loans or grants)

The results have been encouraging. As shown in the table above, the rate of creation of university spin-outs par year in Europe is now comparable to that of the USA or even higher in certain countries like the UK.
The problem has shifted to that of creating the conditions for the growth of spin-out companies, all the way, from IP to IPO. Although there are no reliable statistics on the subject, it would appear that the rate of growth of these newly created technology based companies is slower than in the USA and only a few would reach public offering. Based on direct experience, it would appear that the main reasons are:
· A more fragmented market in Europe requiring a complex and expensive network of distributors or affiliates to serve the customers;

· A lower availability of venture capital, especially for the second round of funding, where there is a gap between seed money and the stage at which VCs are willing to invest.
These problems are common to technology based SMEs in general and would need to be addressed by policy measures at European level.

Innovation from public research

To sum-up, there is a very strong case to be made for a more direct involvement of European universities and other public research institutions in the innovation process
.
To be efficient, the knowledge transfer must involve at the same time all three basic elements:
(1) The creation and management of intellectual property;

(2) The collaboration with industry on equitable terms

(3) The support of the creation of spin-out companies.

Because these three elements interact, the function of knowledge transfer cannot be outsourced in practice and requires the development of a new profession of knowledge transfer officers linked directly to the research institutions, with IP management and business development skills. This is the objective of ProTon Europe, which is supported by the European Commission under the Gate2Growth program. After 2 years of existence, the network gathers already more than 170 university transfer offices throughout Europe.
Why should universities embark on such a difficult undertaking on top of their education and research missions? The benefits are to be expected in terms of obtaining adequate funding from the stakeholders and making the research career more attractive. The very sustainability of their research mission is at stake.
Policy measures are needed as well, including:

· Adapting the patent system to the needs of public research and to the constraints of networking;

· Promoting Responsible Partnering with Industry;

· Support the development of technology based SMEs

· Support the development and funding of the knowledge transfer function.
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