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Two images: 

· Marie Curie as the lonely scientist in the lab (romanticized image: she was a great organizer!)

· Cover of Kraak volume: the ivory tower leans back, the triple helix is taking over. Captures attempts at diagnosis of the present situation

Images are powerful, and when we inquire why they are powerful, we learn about our own (pre-)conceptions. Here, about dichotomous history: before we had the lone heroes, now we have the big teams and new interactions.

This is one possible diagnosis. Rething scientific research is definitely necessary, because there are changes afoot. But rethinking also implies going further than simple contrasts between images.

This constitutes the first part of my lecture. In the second part, I build on the dynamic approach to consider the ecosystem of research and innovation (cf. introduction by Theo Roelandt (Ministry Economic Affairs) and draw out some implications.

Rethinking ...

· Cf. Nowotny et al. (2001), Rethinking science (Mode 2 of knowledge production)

· One possible diagnosis, there are others:
- Triple Helix
- Strategic Science
- Post-normal science

· There are changes, but which dynamics? What to make of them when you’re in the middle of them?

No immediate answers. Need a long-term perspective rather than going for immediate solutions to problems as perceived here and now. To grapple with the future (of research) you have to understand the past.

Longer-term perspective

· Mode 1 vs. Mode 2 of knowledge production:  dichotomous history

· Fields with Mode 2 characteristics were around all the time (chemistry; discovery of transistors in an industrial lab) -- so what’s new? My considered opinion: the various features identified by Gibbons and Nowotny are real, but they do not add up to a coherent new mode of knowledge production.
· Mode 1 actually emerged in the 19th century (professionalization and research universities)

· Earlier: Mode 0? Definitely, and from 16th century onwards (Mode 0 is not a single, coherent mode, cf. below).
Add institutions (since 1870)

· (From 1870 onwards:) Research universities and state support of scientific research

· After 1945: new public labs, funding agencies

· 1970s: strategic programs

· 1980s/1990s: centres of excellence and relevance
· 2000s: new actors, new spaces

Visualisation (concentric diagram):
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Centres rather than universities?

(turns out to be a key question in my analysis & diagnosis)

· All layers in the concentric diagram are necessary

· Combination of excellence and relevance occurs all the time (cf. Stokes on Pasteur’s Quadrant)

· Now institutionalized in centres, with time-limited funding -- so forced to be active in the market of strategic research
[Technological Top Institutes, University-based institutes like MESA+ in Twente, earlier Engineering Research Centres in USA, Collaborative Research Centres in Australia]

· Centres also in health, environment, social sciences [ex. Wuppertal Institute, Fiscal Studies Centre in UK, Wissenschaftszentrum Berlin]

· Independent (?) of universities, even when they are located in a university

More “new”

· (socio-)cognitive developments [i.e. the content of science and research]:

· mapping and modeling in earth & environmental sciences, supported by new ICT

· also in genomics: pattern recognition

· discovery by trial, as in nanotechnology

· distributed search regimes (Bonaccorsi)

New ‘natural history’

· Part of Mode 0, had become undercurrent, but now returns in sophisticated versions (partly because of software and ICT more generally) [this is one driver of present developments]
· Less restrictive [than lab experiments], so heterogeneity, lateral movements, variety of actors and boundary crossings (ex. genomics) [cf. slide: fundamental research in genomics is supported by a variety of sponsors including companies – and research actors highlight this, e.g. having all the logos on their website]
· New spaces can be accommodated [cf. outer layer of concentric diagram; role patient associations in medical and health research is a striking example]
Long-term development of science (Rip 2002):
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Confluence

· Of (socio-)cognitive opening up [of an earlier regime]
· including new developments as in nanoscience and technology (more than hype)

· And institutions and arrangements having to shift (not just “adjust”, cf. centres rather than universities)

· So dynamic approach [is necessary], not just new policy instruments addressing present problems

[Second part of the lecture: six points about innovation]

Innovation?

· More than wealth-creating innovation [policy learning, new governance, new ideas]! And wealth is also created through non-tradeable goods as in the health sector.

· Destabilisation of earlier (linear) patterns [of innovation] -- cf. diminishing returns in pharmaceutical industry (for complex of reasons, including larger investments for the next blockbuster, and unexpected side-effects killing a drug because of present strict regulation) [Instead of big firms with massive investment in a few leads, small firms explore a variety of leads. So:]
· Lateral innovation [first point]
A further example of breakdown of massive approaches:

Chips and new systems 

· Next generation requires heavy investment, + ‘brick wall’ [physical limits to Moore’s Law, to be reached in ten years or so] -- but there is “more than Moore” (cf. nanotech opportunities) – [but nobody knows what directions to pursue]
· Strategic uncertainty for industry and research institutes: which options to follow?

· Ambient intelligence, point-of-care etc [Giga-dreams, but what about ongoing micro- and nano-realities? (phrase used by Maurits Doorn, STT)]
· “Open innovation”  -- a programmatic answer [pushed by Philips and some other companies] [second point]
Convergence?

· Find out what open innovation can be by doing it (not limited to ICT!).  Heterogeneous networks and new rules for interactions (not just for IP) – [because new spaces are created]
· At the same time, public research organisations and universities become entrepreneurial, heterogeneous -- and can provide ‘spaces’ accommodating open innovation
[interesting precedent: EU Framework programmes in the 1980s, cf. analysis by Jakob Edler]
Changing role of expertise

· Dual movement [third point]:

· evidence-based medicine (& evidence-based policy)

· broader inputs, e.g. patient associations

[tension between the two]

· Repercussions for innovation:
· regulation becomes more strict, but innovation must take broader issues & inputs into account

[develop this further:]

New roles

· ‘licence to produce’ becomes more uncertain

· ‘responsible innovation’ must anticipate [fourth point]:
- participatory and value-sensitive design 
(esp. in ICT)
- upstream public engagement [visible in UK]
- ELSA [Ethical, Legal and Social Aspects] included in ST programs in genomics, nanotechnology

Innovation paradox?

[the European disease?]

· Clearly, changing divisions of labour in R&D, already for wealth creation [industrial labs do less basic and strategic research, universities do more strategic research but do not go for exploitation, public labs are repositioning themselves]
· ‘Smart mix’ [of exploration and exploitation] is important, but should take dynamics into account, especially role of Centres for Excellence and Relevance [which can combine the two]
· Not just transfer offices and start-ups. [add content of the research, and informal interactions that go with them] Centres as collection of ‘technology’ platforms (broadly speaking)
[technology platforms are research infrastructures which allow a variety of further developments and technological options, and can thus support start-up firms trying out niches]
[this is the fifth point]

Nurturing

· Venture capitalists go for Return on Investment. Start-ups need an “uncle” who supports the nurturing of the ‘hopeful monstrosity’.

· More “uncles” (sponsors) are needed for strategic research [think also of the recent activities of millionaires supporting research, e.g. Kavli in US and Netherlands (Delft nanotech). Foundations have a long history, with Rockefeller Foundation putting molecular biology on the map since the 1930s, and the UK Wellcome Foundation spending more on medical research than the Medical Research Council]
· [in the large] Governments should support nurturing, through a variety of agencies with sufficient freedom and a long-term view 
[Dutch STW would be an example]

· provided they have ‘rethought’ scientific research

this is the sixth and final point

