-» o 235 5T
LY Tf«, fikidniitie

Please read the article and answer the questions after the article in either

Chi Enolish,

There is an additional dynamic, which we will provisionally call ‘technological agglomeraﬁon’

ie. the geOgraphic co-location -of different scientiﬁc and 'technological fields. Technological -

opportunltres as well as requ1rements on further technolog1cal development (e.g. a next
generatlon of chlps) stlmulate lmkages and coordmatxon amongst drfferent fields, and this may
create cumulatrve advantages for clusters in whlch a wide range of scientific areas is explored

Thus there is a technologrcal drlver in the agglomeratlon of actors and act1v1t1es in a

geographical region, and more generall_y, n clusters bulldmg on prox1m1ty.

Technologlcal agglomeratlon is a general phenomenon but 1t is partlcularly visible m newly’

emerging nanotechnology-hnked developments We w111 use our ongomg studies of regions with -

a hlgh concentratlon of nanotechnology-lmked activities to show the 1mportance of technolo grcal

agglomeratmn for the overall dynamlcs of development Our analysxs of these techno- '
1nst1tut10na1 dynamxcs and related changes-in networks of firms, research centres and reglonal’
actors and pollcy makers takes technology mfrastructures and in partlcular teclmology platforrns'

as the main entrance point. Technology platforms are mcreasmgly recogmzed as nnportant in

enabhng 1nnovat10n asa key part of busmess models of (hlgh-tech) start-ups, and as having
dynamxcs and requlrements of their own. -

In this note we present a first analysis of the role of technologlcal agglomeranon in the- evolution
of nano-clusters in the Netherlands and in Grenoble

' The research note contributes ﬁrst to the empirical understandmg of how technologlcal
charactenstrcs are leading to geographlc agglomeratmn of 501ent1ﬁc activities. It spec1ﬁcally

hlghllghts the role of technological platforms in the agglomera’non process. Second it presents




two d1fferent processes of. agglomerat1on a centralised one in France and a distributed one in the'

VNetherlands Thlrd our note " illustrates the multllevel character of such technolog1ca1

agglomeration. - ' o o

The Technologlcal agglomeratlon and technology platforms

The past ten years have seen an explosion of interest for the area of science and technology

.labelled “nanotechnology Nanotechnologles are deﬁned as technologies which include -

components that have at least one d1mens1on between 1- 100 nm, and d1splay unique

' charaotenstlcs due to bemg at thls scale. Unhke prevxous high-technology waves, nanotechnology

" covers a diverse field of sciences and engmeermg, Crosses boundarxes between them and aims to

utlhze the very fundamental characterzsncs of matter by mampulatmn and control at the a

nanoscale

As they cross many dlsclplmes also many industries and technology chams nanotechnologles

reshape the ex.lstmg orgamsatlonal arrangements amongst actors Technologwal agglomeranon .

i.e. the co—'location of 'sc'ientiﬁciandtechnological supports the development of nanotechnologies

within the area They also involve large investments in ’infrastructures. Bigger and better clean
rooms, atomlc force mxcroscopes for observatxon and mampulatmn at the nanoscale, e-beam

hthography and nano-1mpr1nt hthography to make the. channels pores, and circuits needed for the

research Organisationally, it requires the sharing of famhtles equlpment and skllled technicians

~for these very different technology/research ﬁelds Smce such facﬂmes are expenswe and take

, soxne time to c:onstruct, they need high investment (both ﬁnanc1ally and in training of manpower)

over a period of time.




Developments in most fields of nanotechnOIOgies are tied to technical facilities, that is the

instrumentation itself and the skills that are needed to operate them. In addition, a lot of

nanotechnology research involves development, construction and 1mplementatron of- new
‘ instruments. In other words, nanotechnology must be a ﬁeld that allows us’ to study the

'_phenomenon of technologlcal agglomeratron

Actually, the infrastructural requlrements add up to a basic set of technologles and skills, Wthh

allow,' when in place, a variety of further work and product development. In other words, there is-

a technological platform ie. a set of instruments which enables scientiﬁc' and technological

' ‘productlon it allows exploratron and explortat1on of a varlety of optrons for strategrc research,

technology development and sometimes also product development Such a basrc set of techmcal

infrastructure is somewhat mdependent of the team whlch orlgmally built and assembled it. It is -

- recognized by others as. 1mportant and assembled to be able to proﬁt from the varrety of purposes»

it can n be put to. It is not focused however on appropnatrng part of the value added in producmg

goods or services, but to enable 1nnovat1on and valorlsatlon (and appropriate the resultmg .

'teChnological options, for example in publrcatrons, patents, and as core competence of a start-up

firm), -

A technology platform is- not just a collection of equipment. It enables and constrains further

actions. Furthermore, the recognition of the possibility of such platforms incites actions to realize

them. As product platform (Gawer and _»Cusumano, 2002) focuses on_thc' standardisation of

~interfaces which makes it compatible with the other modules, technological platforms appear'as :

_enablers of R&D, of families of technological options, and of success_ive product development. A

sector can then be viewed not in terms of a dominant design and related industry structures, but

as'ajpatchwork'of technology platforms and related coordination, up fo aggregation. Peerbaye'




. (2004) shows how genomics platforms emerged in R&D mstltutlons and some R&D compames

(e.g. micro-arrays), but took on a further feature in France when public financing was made

available provided there was some geographical concentration. and prov151ons for access .

G dlsposmf instrumental partagé )

In nano R&D and product development the range runs from the basic set necessary for '

.manipulating at the nanoscale (STM, AFM, surface analysis instrumentatlon, nano—fabncatlon
including clean roorn facilities) to further technological (and social) infrastructure "n:ecessary for
nano-prodnction. This will be different for different types. of products: coatings vs. hiochlps vs;
nano-electronics. Such products are not (and most often cannot) be exclusively ‘nano: for
_ekample, mlcroésystems enabled by nano-inputs (components, modifications). When the new
| industries have become articulated and stahilized the technology platforms turn nto platforms

enablmg product families in the tradxtlonal sense (Tatlkonda 1999) What is stlll dlstmctlve is that

 these product families are defined by the technology rather than the sector. Start-up compames :

basing themselves on a technology platform can identify and follow-up opportumtle_s in dlfferent

~ sectors.

' Technolog1cal platforms, when sought after are 1ntent10nal opportumty structures.. They are also

part of evolvmg (or emergmg) techno-mdustnal networks and help structure them This note

argues that technologlcal agglomerat1on is the effect of technologxcal platforms bemg set up, used

and expanded. Because of the coordmatlonb (de facto through the nature of the platform, as well

as intentional, e.g. when organizing access) that is involved, there is aproximity effect and some
,.clustering will occur. There are two main routes of technological agglomeration (and one may

find other routes in between, a mix of the two main routes).




- building interrelated and interdependent networks, where technological opportunities and

) platforms get assembled by being available at the same time (“off the.shelf’), and allow various
eXp101tat10ns This can then be recogmzed for what is happening, optimised, and packaged to be
'if‘used elsewhere & elsewhen Already in the region T wente but deﬁmtely the Netherlands (the
second case study), one finds a number of nanotechnology value chains (filiéres), some still only

emerging. In new fields such a bottom—up fabrlcation and to a certain extent b1o-nanotechnology,

: previous arrangements are absent, or are more diffuse. A technological filiére is not there yet, in

contrast to the situation in .micro/nano-electronics; Still, one sees technology platforms being
constructedi and exploited.

- building co-localised facilities and- scientiﬁc‘ and technological COmpetencies (geographic
concentration) where the te.chnology platfo'rrns are-ei{pansions of existing vfacilities. They have to
| be articulated and desrgned as such which requrres a concerted effort from the beginning. The
second route often builds on what has’ been happemng in the first route, in particular when a

- certain threshold of artrculatlon and stabihzation has been passed. The French publ1c policy

- which supported the creation of technological platforms ‘within the Genopole programme is an‘

~example .of such articulation allowmg further steps _to be made (Peerbaye 2004). The Minatec
project in G‘ﬁrenoble'(o’ur' first case stucly) was conceived as a majer new step, but derived its
legitimacy from what was happening already in the region.

In both ¢ cases, technology platforms need 1o be located near a research centre or univer51ty The

- high . mvestment of monetary. and ‘human capital into ‘such technology platforms and the

) possibility of many various diffuse 'technology chains to cross at a technological platform, imply
that it is attractive to locate the various technology platt"orms at the same location, near skilled

worlcforce (and -a workforce that evolves with the evolution of the technology platform). Small
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“and large companies could then locate themselues nearby and profit from this agglomerationl

wt

Platform agglomeration is also. an enabling tool to run complementary experiments and to
explore different scientific fields. In addition to scientific and technological convergence in
nanotechnologies ‘(l.ioco vand Bainbridge, 2002), generic 'platforms appear to be the locus of
hybridlzatlon amongst technologles (Avenel et al , 2006), where teams from different traditions

and dlsmphnes can meet around technological facilities. Platforms are a hub for the different

- disciplines to meet (Carlile, 2004), a sharing.facility which ‘,play‘ the role of a boundary object

(Carlile, 2002; Star and Griesemer, 1989).
There will be path dependencies, in the sense that earlier investments and competencies shape '
What can be done later. Sometimes such path dependencies are - actively constructed by -

1nst1tutional entrepreneurs who mobilize a variety of resources to create a new and maJor lab

~ (Jean ‘Therme and Minatec in Grenoble) ora distributed set of lab facilities (David Reinhoudt in -

Twente, and his ’,colleagues in Groningen and Delft, in the Netherlands), which will then have a

life of their own. Initiatives from such institutional entrepreneurs: will be the other entrance point -

for our case studies, because these project futures and actively combine resources from different

levels. -In a particular locality or region, combinations of disciplines and infrastructures can be'
assembled and explmted that is adapted to ex1st1ng competencxes and networks For example

Grenoble focuses on nano- electromcs and the Twente region in the Netherlands on materials and

sensors. -
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1. According to this article, how will you define a cluster? (35%)

2. How does a technology platform facilitate innovation? (35%)

3. Please discuss how can a firm within a technologlcal cluster beneﬁt
most from the agglomeration economies? (30%)

(N 0 more than 300 words for answermg each questlon)




