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Abstract.  Vertical - to horizontal. Overall speed and the ability to quickly respond to all kinds of change are the major
drivers of fast-growing high-tech industries. Prerequisites for satisfying these drivers are a platform of high-level basic
knowledge, a continuous learning mode and a horizontally operating, internally and externally networked organization.
Intensive interplay with top universities, research institutes and research programs is more and more important. The
presentation discusses actual experiences, especially from a corporate research center's point of view.

1.  Background
Our Issues Paper states the following:

"The competitiveness and growth of economies is increasingly dependent on the ability to
create, distribute and exploit knowledge. OECD analysis shows that while innovation has become
more market driven, it relies increasingly on networking and collaboration between science and
industry. Promoting such collaboration has long been a concern, but recent developments have
placed it higher on the policy agenda. For one, the growth of highly innovative and job creating
sectors are spurred by technologies that are based to a greater extent on scientific progress. The
growing interdisciplinary and complexity of research also makes it more costly for firms to carry
out research and innovate alone; increasingly they must partner with public research and spin-off
companies from universities. Lastly, the process of globalisation and heightened competition are
shortening research and product development cycles, increasing further the need for collaboration
and rapid access to new knowledge.

Industry-science relations take on various forms and channels in countries, owing to
differences in institutions, regulatory frameworks, levels of research funding, intellectual property
rights and the employment status of researchers and incentives for collaboration. Differences in
national research culture and technological specialisation also have a bearing on the intensity and
health of industry-science interactions. Despite these differences, countries face common
challenges in seeking to improve interactions between industry and science."

During recent years, this transition has further accelerated due to the gallop of information
technology - especially that of the Internet.

As is frequently quoted – the Internet is not a rising tide - it's a tidal wave.  This nowadays
gigantic baby of information technology (IT) has really revolutionized the whole of IT and also
widely other areas.

The major reciprocal effects of this tidal wave are:
• Internet rhythm - speed is the number one driver
• Transition from vertical to horizontal mode in R&D and business-related activities
• Increasing need for subcontracting and outsourcing

2. Industry's internal interaction - An illustration of necessary trends in industry-science
interaction
Development of industry's internal interaction with respect to research and development activities
offers also an illustration of desirable trends in industry-science interaction.

As an example, the outlines of Nokia's research and development activities and their
interaction with the company's other functions are described with references to some other
multinational enterprises.

At the beginning of 2000, over 17000 of Nokia's approximately 55000 employees worked in
research and development, most in a network of 52 business unit R&D centers located in 12
countries.  Nearly 1100, however, work at Nokia Research Center, the corporate research center,
with 10 major sites in 7 countries.  In 1998, Nokia's R&D expenditures totaled over EUR 1.76
billion, or 8.9% of net sales.

Nokia Research Center serves business units by developing and transferring the expertise
needed for new products while also exploring and developing the long-term or high-risk concepts
that fall outside the mandate of business unit R&D.  Most of this happens within a framework of
projects specifically contracted by the business units.  In fact, the business units finance about two-
thirds of NRC's expenses, keeping the research center acutely aware of market trends and business
projections.  About one-quarter of the center's funding comes directly from the corporate level and
is directed specifically at more visionary projects, which then form the basis for strategic planning
throughout the company.



Absolutely fundamental to the success of NRC's mission is that a large portion of its
operations extends to the R&D area.  The interface between the "R" of industrial basic research
and the "R&D" of research and development is actually within the scope of Nokia Research
Center.  This interplay greatly facilitates targeting activities on the business unit needs and aids
technology transfer.

Increasingly, other companies have adopted the same strategy.  In a Business Week article
(April 19, 1999) "An Ivory Tower that Spins Pure Gold," Lucent Technologies' Bell labs earned
the following praise: "They've succeeded in making an organization that does both basic research
and development that's of use to the company.  The flexibility that allows the same employee to
wear different hats is a hallmark of the resurgent Bell Labs."

We find that it is absolutely vital, in order to maximize the effectiveness of a corporate
research center, to beat back the natural tendency to interact only with other R&D units.  Strategic
planning, production, sales and marketing can all benefit from interaction with the research center,
and likewise the research center can benefit from them.  Interaction with all corporate functions
keeps operations efficient, maintains good esprit, and stimulates an invaluable exchange of ideas
and personnel rotation.

These models and trends of the industry's internal interaction can more or less be applied also
to industry-science interaction replacing the corporate research by the science community in the
considerations.

3.  Challenges for industry-science interaction - More drive, intensity, and renewal
Due to the present Internet rhythm, R&D cooperation, subcontracting and outsourcing are more
and more attractive or even necessary alternatives for industry.  To meet this demand, also the
industry-science interaction has to move increasingly towards the horizontal mode described
above.  Speed, flexibility, and intensive networking are a must - in addition to the necessary high
level of activities. This requires the further development of traditional forms of interaction and the
creation of new ones.  If this is done in the proper way, it may greatly contribute to motivation and
mobility of researchers and thus reduce the shortage of science and technology personnel in the
fast growing science based industries.

It is to be noted that pre-competitive industry-science co-operation programmes and
competitive industry's projects can be run parallel/horizontally in beneficial interaction when
sensitive matters are excluded of the information exchange. Projects often are at their best when
work is still going on and mutual interaction is intensive.

In the following, some examples of co-operation modes and geometry's are discussed.
In Europe, the EU-framework programmes from a major platform for industry-science

interaction with many good references but also today and tomorrow with room for improvement.
Everything possible shall be done to facilitate the much faster planning and implementation of

larger projects with more intensive industry-public interaction than has traditionally been possible.
This demands further development at all stages of the programmes and experimenting with new
project and programme geometries.

An interesting example of large project geometries is the five-year Oxygen project (USD
50M) initiated by MIT for developing a radically new breed of computer systems that are much
closer to people and that take advantage of the abundance of computing, communication and
perceptual resources.

MIT, working as the hub of the project with 220 of its researchers from the LCS (Laboratory
of Computer Science) and LAI (Laboratory of Artificial Intelligence) participating, has attracted 6
global companies to the project consortium and 40% public funding (DARPA).

The Virtual Centre of Excellence (VCE) concept created in the UK in the area of mobile and
personal communication (www.mobilevce.co.uk) offers an encouraging example of new type of
successful industry-public interaction.  VCE is a company established by the industry to facilitate
effective industry-led long-term research in a certain area.  Research programmes are defined
jointly by industrial members and key academics, monitored and steered by industrial members,
and undertaken by pan-university teams.  The programmes are financed by the members'
subscriptions and government funds.

These models, together with other types of new and proven industry-public interaction
concepts (EUREKA etc.), should be analyzed for further development.

It is evident that some kind of further delegation in the decision-making - of course, within a
certain framework - is needed to meet the multidimensional challenges of Internet time at hand.

A prerequisite for success is intensive and continuous networking and interaction between the
modes of both industrial and public research communities.  It should be noted that in many areas
the size of the modes - global level research groups - is not necessarily so large as perhaps
previously anticipated. Present communication methods have made it possible to carry out top
global research activities within smaller groups located in various places but communicating
intensively with each other.  This should be taken into account also when further developing co-
operation in its various forms.


