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Cambridgelechnopole Evolution

A Headline facts and figures:

I The Cambridge Phenomen@&@QWw (1985):
A 350 hightech firms, emerging cluster

I The Cambridge Phenomenon Revis{#iD?2):
A 2001: 3,500 highech firms employing 50,000GCP area

I Cambridgelechnopoldreport

A 2006: Number of higiech firms: 1,500, employing 45,000
A 2008: Number of higiech firms: 1,400, employment: 43,000

A BUT: no comprehensive, reliable statistical annual survey
of investment, growth, longitudinal trends

A CambsCounty Council database is employment only
I Even years. Survey based



2009: (Near) Anniversaries

A 1859: Charles Darwi@rigin of the Species
I Diversity, selection, amplification

A 1970: Cambridge Science Park
I Beginnings of physical cluster infrastructure

A 1985: SQWI'he Cambridge Phenomenon
I Cluster selawareness, slippery marketing slope

A 2008: Worst financial crisis since 1929
I Opportunity to rethink financial markets
iX YR aK22d &a2yYS al ONB



Science at Cambridgeto 1900

A 1847:Election of Prince Albert as Chancellor

I Import of German ideas on teaching of science
I Move away from dominance of law, theologyand mathematics

A 1848-51: Start of Natural Sciencdsipos
A 1868:Committee on Teaching Experimental Physics

A 1869:Cavendish Laboratory paid by Duke of Devonshire
I Separation of theoreticahtathg and experimental physics
i alEgStfY wlkéftSAIKI ¢K2Yaz2ys wdzi
I Discoveries: electrons, isotopes, DNA
I 29 Nobel Prizes (not all in Physics)

A 1904:New Science Site opened by Edward VII
A (1974:Move to West Cambridge S)te



The First Sphouts ¢ from 1878

A 1878:Cavendish Laboratory sets up workshop manufacturing
apparatus

A RobertFulchey mechanic employed by Cavendish workshop, left to
set up firm supplying scientific equipment to University

A Horace Darwin (son of Charles) asdiikhemwith design

A 1881:Darwin purchases Cambridge Scientific Instrument Company
from Fulcher

A 1896:PYE Ltd spiout from Cavendish workshop
I William Georgd’yeapprenticed at Cambridge Scientific Instrument Co

A 1966:60% of PYE sold to Philips Electronic Industries
I CSIC also sold to Philips, intellectual property passkesita

A Beginnings of repeat patterns:
I Inter-related spinrouts, indirect role of University
I Capitalrealisationoften through overseas trade sale



Technopole; Early 2@ Century

A 1909:Foundation of Marshalls

I Was single garage, diversified, still in private hands

i GAY D2 @aﬁllattlﬁrydates back to 1912 when its mechanics
helped repair the engine of a British Army airship, the Beta ll,
which had made an emergency landing in JBMNE O S £

I 2007: T/0 £700M, PAT £18M, 1750 employees
I Exception that proves the rule?
A 1934:Aero Research set up by N ABieiyne
I Spinout from Cavendish, making synthetic resins
I Acquired by Cib&eigy(CH)
A 1939:Pest Control Ltd for agrochemicals
I Acquired byFisonsthen Schering Group (D)



Cambridge PhenomenotOrigins

A Cambridge Phenomenon recognised role of Mott Report
I Published by CU Senate 1969, long consultation
I Response to refusal to house IBM Europe lab in Cambridge

I Reversal of 20+ years of planning (LeSvikin Holford principles
1950)

I Led to creation of Science Park (1970), SJIC (1987)

i New,notsmok&i i O1 AYRdAzZAUONRARSAT ! YA ODBSNI
A Not imposing central planning but:

I BOTH removing central planninggtrictions

I AND providing a sense of vision and direction
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Synopsis of Key Date¢o 1985

1209:Scholars leave Oxford to seek refuge in Cambridgeads to
formation of University of Cambridge.

1534:Cambridge University Press established.

1881:1 2 N} OS 51 NBAYy SaidlofArakKksSa W Y
Leica.

1960/ | YONRA RIS /2yadzAZ dlyagda F2NX¥YSR a
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1969 Mott Report_published with recommendation for an expansign of_
W3 OXSYAOSSR AYRdAzZAUONEQ AY [/ F YONRRAS

1970:Inspired by Mott Report, Trinity College establishes Cambridge
Science Park. University sets\MolfsonCambridge Industrial Liaison Unit
to support technology transfer.

1970s:Acorn Computers and Sinclair established in Cambridge.

1985:W/ I YONA RIS t KSy2YSy 2y Q NI L2 NI
highlights growth of highlechnology business activities in Cambridge.



Synopsis of Key Dateg

1987:{ G ® W2KyQa Lyyz20FaA2y |/ SYGNB S
IP policy for research council funded research.

1990:University of Cambridge Judge Institute of Management Studies
established.

1997:lonicaplc becomes first Cambridge company to hb\&bbn
valuation. Eastern Region Biotechnology Initiative established. 1st
Cambridge Enterprise Conference held.

1998:University of Cambridge Institute for Manufacturing established.
Cambridge Network formed to provide a voice for the kHigthnology
business community. Greater Cambridge Partnership establisbeida
goes bankrupt.

1999:University of Cambridge Entrepreneurship Centre, University
Challenge Fund and Cambridge University Entrepreneurs established;
University Technology Transfer Office activities enhanced. East of Englanc
Development Agency established. Publicly quoted Cambridge companies
|nc|Iud|ng ARM, Autonomy andrata, reached multiple billion US$
valuations.



Synopsis of Key Date8

2000:Bursting ofdot.combubble leads to slow down in Cambridge economy. Cambridge MIT
Ins}itute established witAh £65m of Government fgnpls. Ca[nbritgag?gniseoby the EC as
0SAY3 | aNBIAZ2Y 2F SEOStf S¢Y8¢P2N) 1KS & dzL.
2001:University revises IP policy for externaflydzy RS R NB &SI NDK® W/ | YO
formed.

200405: 1POs of CSR, CB&ngoand Amino Communications. Library House reports
Technopole®®2 YLI YASEA &aSOdzNBR Y2NB GKIYy wHp: 2F (O
more than 8% of the European total by value.

2005:Comprehensive new IP policy adopted by University. East of England Innovation Relay
Centre ranked #1 in Europe.

2006:GCP establishes International Relations Manager to support overseas links. Library
House reportsTechnopold N2 g 0 K KIF & Waidal £t £t SRQ® / F YO NARR3
commercialisel SOKy 2t 238 FITNAaAy3d FNRY GUKS ! yAOSNAE
2007:Plastic Logic receives largest single venture capital investment into a European
technologybased starup.

2008:Library House goes bust. Funding withdrawn for GCP International Relations Manager.

2009:MMI plc,Alizymeplc, YorkPharmaplc and private company, Cambridgestabilityc
all East of England Life Sciences companiis for bankruptcy



Reasons to be Cheerful

A Autonomy Corporation plc, founded 1996:
T Unstructured information search

I Market cap $4bn, 2nd largest pure software company in Europe, offices
worldwide

A ARM Holdings plc, founded 1990:
i 82NI RQa fSIFRAY3I aSYAO2YyRdzOG2NJ Ayl
I £299M revenues, £44M net income, 1700 employees, market cap £1.9bn
A Next generation, unquoted companies:

I RedGatedevelopers of software tools for database administrators and
developers (1999)

I Jagexdevelopers and publishers of online computer games, including
RuneScapand FunOrb(2001)

I Owilstone developers of buttorsized programmable chemical sensor
(2004)

I Cambridge Temperature Concepts: Aauasive, easyo-use female
fertility monitor (2006)



World University Ranking2008

‘lgfzflll? Institution* Region Rif;?llll{al Country N;l;::ll(al ;; Oot:;
1 Harvard Univ Americas 1 USA 1 100
2 Stanford Univ Americas 2 USA 2 73.7
3 Univ California - Berkeley | Americas 3 USA 3 71.4
4 Univ Cambridge Europe | UK 1 70.4
5 Massachusetts Inst Tech (MIT) | Americas 4 USA 4 69.6
6 California Inst Tech Americas 5 USA 5 65.4
7 Columbia Univ Americas 6 USA 6 62.5
8 Princeton Univ Americas 7 USA 7 58.9
9 Univ Chicago Americas 8 USA 8 57.1
10 Univ Oxford Europe | 2 UK 2 56.8

Institute of Higher Education, Shanghai Jiao Tong University
http://www.arwu.org/rank2008/en2008.htm
University of Lisbon =478



http://www.arwu.org/rank2008/en2008.htm
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Cambridge Enterprise Lpl2007/08

116 new invention/innovation disclosures received
83 patent applications filed

80P transactions signed: 47 for commercial purposes and 33 research licences4:
active IP andicenceagreements under management including 130 research
licences

15 proof of concept projects supported: 12 projects awarded futadalling £430k
124 consultancy disclosures received

89 consultancy agreements signed

5 companies invested in representing £373k seed investment

68 companies in which Cambridge Enterprise holds equity

£1.7 millionreceived from equityealisationdn 5 companies, comprising £841k
received from seed investments and £809k from licensing transactions

£8.8 millionincome received from consultancy fees, licensing fees and royalties,
excluding licensing equitgalisations of which 82% was returned to academics
and University departments and a further 7% invested in patent assets



Cambridge Science Park

A Founded 1970, response to Mott Report
A Owned and funded by Trinity College,

I NO public funding
A 61.5 Hectares; 145,540 sqR&D space

A 4km from City Centre, opposite SJIC
I Mainly oneway traffic of growth firms

A 100 companies, 5000 people
A Earlystage start units also
A Limited social facilities (restaurant, gym, ATM)



{2Y8 |/ 2yad

A Cambridge Consultants 1960: sjoiats
I Domino,Xaar Prelude Trust, CSR, Vivid (IPOs)
I Alphamosaicinca (trade sales)
A Scientific Generics, formed 1986 by Gordon Edge
I Spunrout Chord Capital, venture investment arm
A TTP Group seaip 1988
I Includes TTP Ventures

A ALSO: PA Consulting (1943)



S5AOSNBAGE X

Gazald 2F lf{fX GK2dAKXEZ L GKA:
that there areso many events going ofiyou list a tiny
fraction- that one simplycannot attend even a substantial
fraction of them, regardless of interest. And for those
actually doing innovation (rather than just talking about
It), long hours and great commitment are the norm, and
one doesn't go to noressential evening event&hen one

IS flat out building tomorrow one picks and chooses very
OF NBFdzf t & AYRSSR®E

Dr Laura James
Cambridgelechnopoldlog
14 September 2009
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ication of studenbrganisations
ication of breakfast clubs
ication of umbrell@rganisations

ncomprehensible to the outside world
I Mission creep of public sector goals
I Exacerbated by solipsismmiostsocial media

A Sweet are (some of) the uses of adversity:
I Dissipation of energy and focus for the busy
I Recession is a time for consolidation and focus!



I YL AFAOI GA 2

Two elephants in the Cambridge room for years
1. Funding: despite hype, little VC. But angels.

2. Foreign competitors are investing heavily
I From Paris to Peking
I Joined up thinking on infrastructure
I Resources put into risk capital
I Massive push on education
I Our lessons have been studied on countless tours

w N A A v
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Darwin, Mott & Lehman Bros

A Competent and realistic data centre:
I Continental Chamber of Commerce Model?
I Company formationinvestment,growth
A New generation Mott Report
I Real business plan: milestones, responsibilities
i . 20K 02L) R26y YR 0200G2Y dzLly
A New working relationship with government
i Cdzy RAYy3 YIFENJSO FlAfdzNBSXZ 0 dzi
I Amplifyangels(active) rather than VC (inactive)
I Must be high trust: no mission creep or mixed messages
I Need the data!

A Cut down oractivity, focus oraction (results)




Finally: Adam Smith

G 5 S & LBniitdiditd ekplain and defend the
constructive role of the markethe was deeply
concerned about the incidence of poverty, lliteracy
and relative deprivation that might remain despite a
wellF dzy O A2y AYy 3 YIFNJSG SOz
general, fonnstitutional choices to fit the problems
that ariserather than anchoring institutions to some
FAESR F2NXNdzZ | & adzOK | & f

AmartyaSen
FT, 10 March 2009




Questions?




What Makes Clusters & Technology
Transfer Work Effectively?

David Gill
{0 W2KyQa Lyy20F A2y |/

University ofAveiro
Monday 19" October 2009



Outline

General considerations on clusters and innovation
. { WLlexp&ri@ncevsinternational expectations
Cambridge clustersEU cluster policy

] dZNNBY i WASNBYRALAGEQ

1. Frequent personal contacts

2. Loose institutional frameworks

Room for improvement Hauser Forum
. But no grand unifying theory



Elements of Successful Clusters

Professor James@ibbons, Stanford University:

1. Universities ana@entresof academic excellence

2. Entrepreneurs with marketable ideas and products
3. Business angels and established seed funds

4. Sources of early stage venture capital

5. Core of successful large companies

6. Quality management teams and talent

/. Supportive infrastructure

8. Affordable space for growing businesses

9. Access to capital markets

10. Attractive living environment and accommodation



Invention Alone Is Not Enough

G! Y2y 3 (GKiSesertdchhdlogical contribution®ne can list paper,
movable type, the water wheel, sophisticated clocks and, of course,
ddzy LI2 6 RSNJ wX6

G. dzi Ay [/ KA Y| Invehtiéns atnkingly BeSta seivekaS @eSbasis
for the growth and spread of industry.

GOX8 Y2al y2idl ofhSprofeSdyidf gowrhniety 6 61 &
6 dzNB | dzON} Oé KIFR y2u adzOOSSRSR AY édL
LINPLISNIIé 2F 4SIfaKe a dzo 2 S O uhse@itha O2y
resources to avoid investing in any visible capital stockX 6 a dzo a GF yaAa
AYLISRAYSYyld (2 SO02y2YAO SELN YaA2z2y oé

William BaumolThe FreeMarket Innovation Machin€2002), pp 25%



Inventionr Innovation

G2 KIFG asSda { At hdtRetechnbldgiesSiBcolereihele]ibutlthhlB
companies created in the region thatvelop, market, and exploithese technologies.
In other words, the Silicon Valley story is predominantly one ofihelopmenof
technology and its market applications by firrespecially by startizLJa ® €

Leeet al, The Silicon Valley Ed@2000), p 3

a2 KSY wlfLK 2fR2 9YSNE2Y NBLWziSRt& FyR YS

LI 0K 2 GKS R22NJ 2F | LISNBR2Z2Y 6K2 YIRS |
the mousetrap had to be made and that it would not be sufficient merely to have an A
ideaz 2 NJ SOSY | LI uSyuz F2NJ I O0SUUSNI Y2dza S

take the idea of our better mousetrap successfully through to the sales flsor
AYYSyYyas ®é¢
Lord BroersThe Triumph of Technolo@005), pp 452



Innovation Needs Entrepreneurs

1. Coordination of commodity producers and consumerBringing goods to market
I JeanBaptisteSay (17671832)
2. Riskbearing committing to buy crops from farmers at given prigghout knowing what
customers will pay
I RichardCantillon(1680-1734)
3. Uncertainty-bearing which unlike risk cannot be insured as a recurring event
i Frank Knight (1883972)- Chicago School
4. Innovator,notriskd S NENY awAal lfgléea FrLita 2y 26y SN
create new industries.
i Joseph Schumpeter (188950)- Austrian School
5. Arbitrageur, moving markets to equilibrium, impossible in centralized economies
I Friedrich Hayek (1898932), IsraeKirznen(b.1930)

AmarBhideThe Origin and Evolution of New Busine$2660) chapter 1

Entrepreneurs especially important in takingew technology to market



Entrepreneurship & Credit Crunch

Fall of the Berlin Wall 1989:
¢ Four types of market/capitalism

1. State-guided capitalismmgovernment
supports industries expected to be winners

2. Oligarchic capitalismwealth concentrated in
small group

3. Bigfirm capitalism main economic activity e
carried out by major corporations economics o

growth snd

prosperity

4. Entrepreneurial capitalismmajor role for
innovative firms

Most economies combine 2 types (and change
over time), successful ones combine 3 + 4

Entrepreneurial capitalism has recently been
increasingly divorced from capital markets
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Revealing FAQs

A SJIC visited every week by overseas delegations
A Issues raised always the same:

Do you only accept University sponits?

i
i INB ff €e2dz2NJ G6SYylryida FTNRY
I How many firms do you start up each year?

:

|
|

How much equity do you invest?

" How soon do you send tenants to the Science Park?
" How do | join the cluster?

A Cambridge model bottorup, largely unplanned



History & Purpose

9aidloftAaKSR o060é& {0 W2KyQa [/ 2
accommodation and business support services to estHye,
knowledgebased companies.



