
History of the Cambridge Cluster
Role of the University of Cambridge

David Gill
{ǘ WƻƘƴΩǎ LƴƴƻǾŀǘƛƻƴ /ŜƴǘǊŜ

University of Aveiro
Monday 19th October 2009



The Cambridge Cluster Today



Cambridge Technopole- Evolution

ÅHeadline facts and figures:
ïThe Cambridge Phenomenon, SQW (1985):
Å350 high-tech firms, emerging cluster

ïThe Cambridge Phenomenon Revisited(2002):
Å2001: 3,500 high-tech firms employing 50,000 ςGCP area

ïCambridge TechnopoleReport:
Å2006: Number of high-tech firms: 1,500, employing 45,000
Å2008: Number of high-tech firms: 1,400, employment: 43,000

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

ÅCambsCounty Council database is employment only
ïEven years. Survey based



2009: (Near) Anniversaries

Å1859: Charles Darwin, Origin of the Species
ïDiversity, selection, amplification

Å1970: Cambridge Science Park
ïBeginnings of physical cluster infrastructure

Å1985: SQW, The Cambridge Phenomenon
ïCluster self-awareness, slippery marketing slope

Å2008: Worst financial crisis since 1929
ïOpportunity to rethink financial markets

ïΧ ŀƴŘ ǎƘƻƻǘ ǎƻƳŜ ǎŀŎǊŜŘ Ŏƻǿǎ



Science at Cambridge ςto 1900

Å1847: Election of Prince Albert as Chancellor
ï Import of German ideas on teaching of science

ïMove away from dominance of law, theology ςand mathematics

Å1848 - 51: Start of Natural Sciences Tripos

Å1868: Committee on Teaching Experimental Physics

Å1869: Cavendish Laboratory paid by Duke of Devonshire
ïSeparation of theoretical (maths) and experimental physics

ïaŀȄǿŜƭƭΣ wŀȅƭŜƛƎƘΣ ¢ƘƻƳǎƻƴΣ wǳǘƘŜǊŦƻǊŘΣ CǊƛŜƴŘΧ

ïDiscoveries: electrons, isotopes, DNA

ï29 Nobel Prizes (not all in Physics)

Å1904: New Science Site opened by Edward VII

Å (1974: Move to West Cambridge Site)



The First Spin-outs ςfrom 1878

Å 1878: Cavendish Laboratory sets up workshop manufacturing 
apparatus 

Å Robert Fulcher, mechanic employed by Cavendish workshop, left to 
set up firm supplying scientific equipment to University

Å Horace Darwin (son of Charles) assists Fulcherwith design
Å 1881: Darwin purchases Cambridge Scientific Instrument Company 

from Fulcher
Å 1896: PYE Ltd spin-out from Cavendish workshop
ïWilliam George Pyeapprenticed at Cambridge Scientific Instrument Co

Å 1966: 60% of PYE sold to Philips Electronic Industries
ïCSIC also sold to Philips, intellectual property passes to Leica

ÅBeginnings of repeat patterns:
ïInter-related spin-outs, indirect role of University
ïCapital realisationoften through overseas trade sale



TechnopoleςEarly 20th Century

Å1909: Foundation of Marshalls
ïWas single garage, diversified, still in private hands

ïάƛƴǾƻƭǾŜƳŜƴǘ in aviation dates back to 1912 when its mechanics 
helped repair the engine of a British Army airship, the Beta II, 
which had made an emergency landing in Jesus DǊƻǾŜέ

ï2007: T/0 £700M, PAT £18M, 1750 employees

ïException that proves the rule? 

Å1934: Aero Research set up by N A de Bruyne
ïSpin-out from Cavendish, making synthetic resins

ïAcquired by Ciba Geigy(CH)

Å1939: Pest Control Ltd for agrochemicals
ïAcquired by Fisons, then Schering Group (D)



Cambridge Phenomenon - Origins

ÅCambridge Phenomenon recognised role of Mott Report
ïPublished by CU Senate 1969, long consultation

ïResponse to refusal to house IBM Europe lab in Cambridge

ïReversal of 20+ years of planning (Lewis Silkin; Holfordprinciples 
1950)

ïLed to creation of Science Park (1970), SJIC (1987)

ïNew, not smoke-ǎǘŀŎƪ ƛƴŘǳǎǘǊƛŜǎΤ ¦ƴƛǾŜǊǎƛǘȅΩǎ ǇŜǊƳƛǎǎƛǾŜ ŀǇǇǊƻŀŎƘ

ÅNot imposing central planning but:
ïBOTH removing central planning restrictions

ïAND providing a sense of vision and direction

Å/ŀƳōǊƛŘƎŜ ǘƘŜƴ ǿŀǎ ǎƳŀƭƭ ŜƴƻǳƎƘ ŦƻǊ Ψмллл ŦƭƻǿŜǊǎ ǘƻ ōƭƻƻƳΩ



Synopsis of Key Dates ςto 1985

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

Å 1534: Cambridge University Press established.
Å 1881: IƻǊŀŎŜ 5ŀǊǿƛƴ ŜǎǘŀōƭƛǎƘŜǎ Ψ/ŀƳōǊƛŘƎŜ LƴǎǘǊǳƳŜƴǘǎΩ όƴƻǿ ǇŀǊǘ ƻŦ 

Leica).
Å 1960: /ŀƳōǊƛŘƎŜ /ƻƴǎǳƭǘŀƴǘǎ ŦƻǊƳŜŘ άǘƻ Ǉǳǘ ǘƘŜ ōǊŀƛƴǎ ƻŦ /ŀƳōǊƛŘƎŜ 
¦ƴƛǾŜǊǎƛǘȅ ŀǘ ǘƘŜ ŘƛǎǇƻǎŀƭ ƻŦ ǘƘŜ ǇǊƻōƭŜƳǎ ƻŦ .ǊƛǘƛǎƘ ƛƴŘǳǎǘǊȅέΦ

Å 1969: Mott Report published with recommendation for an expansion of 
ΨǎŎƛŜƴŎŜ-ōŀǎŜŘ ƛƴŘǳǎǘǊȅΩ ƛƴ /ŀƳōǊƛŘƎŜ

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

Å 1970s: Acorn Computers and Sinclair established in Cambridge.
Å 1985: Ψ/ŀƳōǊƛŘƎŜ tƘŜƴƻƳŜƴƻƴΩ ǊŜǇƻǊǘ ǇǳōƭƛǎƘŜŘ ōȅ {v² ǿƘƛŎƘ 

highlights growth of high-technology business activities in Cambridge.



Synopsis of Key Dates - 2

Å 1987: {ǘΦ WƻƘƴΩǎ LƴƴƻǾŀǘƛƻƴ /ŜƴǘǊŜ ŜǎǘŀōƭƛǎƘŜŘΦ ¦ƴƛǾŜǊǎƛǘȅ ǇǳōƭƛǎƘŜǎ ƛǘǎ ŦƛǊǎǘ 
IP policy for research council funded research. 

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

Å 1997: Ionicaplc becomes first Cambridge company to have US$bn
valuation. Eastern Region Biotechnology Initiative established. 1st 
Cambridge Enterprise Conference held.

Å 1998: University of Cambridge Institute for Manufacturing established. 
Cambridge Network formed to provide a voice for the high-technology 
business community. Greater Cambridge Partnership established. Ionica
goes bankrupt.

Å 1999: University of Cambridge Entrepreneurship Centre, University 
Challenge Fund and Cambridge University Entrepreneurs established; 
University Technology Transfer Office activities enhanced. East of England 
Development Agency established. Publicly quoted Cambridge companies, 
including ARM, Autonomy and Virata, reached multiple billion US$ 
valuations.



Synopsis of Key Dates - 3

Å 2000: Bursting of dot.combubble leads to slow down in Cambridge economy. Cambridge MIT 
Institute established with £65m of Government funds. Cambridge recognisedby the EC as 
ōŜƛƴƎ ŀ άǊŜƎƛƻƴ ƻŦ ŜȄŎŜƭƭŜƴŎŜ ŦƻǊ ǘƘŜ ǎǳǇǇƻǊǘ ƻŦ ƛƴƴƻǾŀǘƛǾŜ ǎǘŀǊǘ-ǳǇǎέΦ 

Å 2001: University revises IP policy for externally-ŦǳƴŘŜŘ ǊŜǎŜŀǊŎƘΦ Ψ/ŀƳōǊƛŘƎŜ !ƴƎŜƭǎΩ ƎǊƻǳǇ 
formed.

Å 2004-05: IPOs of CSR, CDT, Bangoand Amino Communications. Library House reports 
TechnopoleŎƻƳǇŀƴƛŜǎ ǎŜŎǳǊŜŘ ƳƻǊŜ ǘƘŀƴ нр҈ ƻŦ ǘƘŜ ¦YΩǎ ǾŜƴǘǳǊŜ ŎŀǇƛǘŀƭ ƛƴǾŜǎǘƳŜƴǘǎ ŀƴŘ 
more than 8% of the European total by value.

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

Å 2006: GCP establishes International Relations Manager to support overseas links. Library 
House reports TechnopoleƎǊƻǿǘƘ Ƙŀǎ ΨǎǘŀƭƭŜŘΩΦ /ŀƳōǊƛŘƎŜ 9ƴǘŜǊǇǊƛǎŜ [ƛƳƛǘŜŘ ŦƻǊƳŜŘ ǘƻ 
commercialiseǘŜŎƘƴƻƭƻƎȅ ŀǊƛǎƛƴƎ ŦǊƻƳ ǘƘŜ ¦ƴƛǾŜǊǎƛǘȅΩǎ ŘŜǇŀǊǘƳŜƴǘǎΦ

Å 2007: Plastic Logic receives largest single venture capital investment into a European 
technology-based start-up. 

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

Å 2009: MMI plc, Alizymeplc, York Pharmaplc and private company, Cambridge Biostabilityς
all East of England Life Sciences companies ςfile for bankruptcy



Reasons to be Cheerful

Å Autonomy Corporation plc, founded 1996:
ïUnstructured information search  
ïMarket cap $4bn, 2nd largest pure software company in Europe, offices 

worldwide

Å ARM Holdings plc, founded 1990:
ïǿƻǊƭŘΩǎ ƭŜŀŘƛƴƎ ǎŜƳƛŎƻƴŘǳŎǘƻǊ ƛƴǘŜƭƭŜŎǘǳŀƭ ǇǊƻǇŜǊǘȅ όLtύ ǎǳǇǇƭƛŜǊ
ï £299M revenues, £44M net income, 1700 employees, market cap £1.9bn 

Å Next generation, unquoted companies:
ïRedGate: developers of software tools for database administrators and 

developers (1999)
ï Jagex: developers and publishers of online computer games, including 

RuneScapeand FunOrb(2001)
ïOwlstone: developers of button-sized programmable chemical sensor 

(2004)
ïCambridge Temperature Concepts: non-invasive, easy-to-use female 

fertility monitor (2006)



World University Rankings - 2008

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


Cambridge Enterprise Ltd ς2007/08

Å 116 new invention/innovation disclosures received
Å 83patent applications filed
Å 80 IP transactions signed: 47 for commercial purposes and 33 research licences459 

active IP and licenceagreements under management including 130 research 
licences

Å 15proof of concept projects supported: 12 projects awarded funds totalling £430k
Å 124consultancy disclosures received
Å 89consultancy agreements signed
Å 5 companies invested in representing £373k seed investment
Å 68 companies in which Cambridge Enterprise holds equity
Å £1.7 million received from equity realisationsin 5 companies, comprising £841k 

received from seed investments and £809k from licensing transactions
Å £8.8 million income received from consultancy fees, licensing fees and royalties, 

excluding licensing equity realisations, of which 82% was returned to academics 
and University departments and a further 7% invested in patent assets



Cambridge Science Park

ÅFounded 1970, response to Mott Report

ÅOwned and funded by Trinity College, 
ïNO public funding

Å61.5 Hectares; 145,540 sq m R&D space

Å4km from City Centre, opposite SJIC
ïMainly one-way traffic of growth firms

Å100 companies, 5000 people

ÅEarly-stage start units also

ÅLimited social facilities (restaurant, gym, ATM) 



{ƻƳŜ /ƻƴǎǳƭǘŀƴŎƛŜǎ Χ

ÅCambridge Consultants 1960: spin-outs

ïDomino, Xaar, Prelude Trust, CSR, Vivid (IPOs)

ïAlphamosaic, Inca (trade sales)

ÅScientific Generics, formed 1986 by Gordon Edge

ïSpun-out Chord Capital, venture investment arm

ÅTTP Group set-up 1988

ïIncludes TTP Ventures 

ÅALSO: PA Consulting (1943)



5ƛǾŜǊǎƛǘȅΧΦ

άaƻǎǘ ƻŦ ŀƭƭΣ ǘƘƻǳƎƘΣ L ǘƘƛƴƪ ǘƘŜ ŎƘŀƭƭŜƴƎŜ ŦƻǊ /ŀƳōǊƛŘƎŜ ƛǎ 
that there are so many events going on - you list a tiny 
fraction - that one simply cannot 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 non-essential evening eventswhen one 
is flat out building tomorrow - one picks and chooses very 
ŎŀǊŜŦǳƭƭȅ ƛƴŘŜŜŘΦέ

Dr Laura James
Cambridge TechnopoleBlog

14 September 2009



{ŜƭŜŎǘƛƻƴΧ

Å/ŀƳōǊƛŘƎŜΩǎ Pharaonicseven fat years:
ïDuplication of student organisations

ïDuplication of breakfast clubs

ïDuplication of umbrella organisations

ïIncomprehensible to the outside world

ïMission creep of public sector goals

ïExacerbated by solipsism ofmost social media 

ÅSweet are (some of) the uses of adversity:
ïDissipation of energy and focus for the busy

ïRecession is a time for consolidation and focus!



!ƳǇƭƛŦƛŎŀǘƛƻƴΧΦ

Two elephants in the Cambridge room for years

1. Funding: despite hype, little VC. But angels.

2. Foreign competitors are investing heavily
ïFrom Paris to Peking

ïJoined up thinking on infrastructure

ïResources put into risk capital

ïMassive push on education

ïOur lessons have been studied on countless tours

bƻǘ ŀƭƭ ǿƛƭƭ ǎǳŎŎŜŜŘΦ .ǳǘ ǎƻƳŜ ǿƛƭƭΧ



Darwin, Mott & Lehman Bros

ÅCompetent and realistic data centre:
ïContinental Chamber of Commerce Model?
ïCompany formation, investment,growth

ÅNew generation Mott Report
ïReal business plan: milestones, responsibilities
ï.ƻǘƘ ǘƻǇ Řƻǿƴ ŀƴŘ ōƻǘǘƻƳ ǳǇΥ ΨǘƘŀǘ Ǿƛǎƛƻƴ ǘƘƛƴƎΩ

ÅNew working relationship with government
ïCǳƴŘƛƴƎ ƳŀǊƪŜǘ ŦŀƛƭǳǊŜΣ ōǳǘ ƎƻǾŜǊƴƳŜƴǘ ŎŀƴΩǘ ǇƛŎƪ ǿƛƴƴŜǊǎ
ïAmplify angels(active) rather than VC (inactive)
ïMust be high trust: no mission creep or mixed messages 
ïNeed the data!

ÅCut down on activity, focus on action(results)



Finally: Adam Smith

ά5ŜǎǇƛǘŜ ŀƭƭ Smith did to explain and defend the 
constructive role of the market, he was deeply 
concerned about the incidence of poverty, illiteracy 
and relative deprivation that might remain despite a 
well-ŦǳƴŎǘƛƻƴƛƴƎ ƳŀǊƪŜǘ ŜŎƻƴƻƳȅ Χ ƘŜ ŀǊƎǳŜŘΣ ƛƴ 
general, for institutional choices to fit the problems 
that ariserather than anchoring institutions to some 
ŦƛȄŜŘ ŦƻǊƳǳƭŀΣ ǎǳŎƘ ŀǎ ƭŜŀǾƛƴƎ ǘƘƛƴƎǎ ǘƻ ǘƘŜ ƳŀǊƪŜǘΦέ

AmartyaSen

FT, 10 March 2009



Questions?



What Makes Clusters & Technology 
Transfer Work Effectively?

David Gill
{ǘ WƻƘƴΩǎ LƴƴƻǾŀǘƛƻƴ /ŜƴǘǊŜ

University of Aveiro
Monday 19th October 2009



Outline

1. General considerations on clusters and innovation

2. {WL/Ωǎexperience vsinternational expectations

3. Cambridge cluster vsEU cluster policy

4. /ǳǊǊŜƴǘ ΨǎŜǊŜƴŘƛǇƛǘȅΩ ŀǇǇǊƻŀŎƘ ōŀǎŜŘ ƻƴ

1. Frequent personal contacts

2. Loose institutional frameworks

5. Room for improvement ςHauser Forum

6. But no grand unifying theory



Elements of Successful Clusters

Professor James F Gibbons, Stanford University:

1. Universities and centresof 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
7. Supportive infrastructure
8. Affordable space for growing businesses
9. Access to capital markets
10. Attractive living environment and accommodation



Invention Alone is Not Enough

ά!ƳƻƴƎ ǘƘŜ Ƴŀƴȅ Chinese technological contributions, one can list paper, 
movable type, the water wheel, sophisticated clocks and, of course, 
ƎǳƴǇƻǿŘŜǊ ώΧϐ 

ά.ǳǘ ƛƴ /ƘƛƴŀΣ ŀǎ ƛƴ wƻƳŜΣ ǘƘŜǎŜ inventions strikingly failed to serve as the basis 
for the growth and spread of industry.

άώΧϐ Ƴƻǎǘ ƴƻǘŀōƭŜ ώŜȄǇƭŀƴŀǘƛƻƴϐ ǿŀǎ the propensity of government to 
expropriate and exploitfor its own purposes any inventions that the 
ōǳǊŜŀǳŎǊŀŎȅ ƘŀŘ ƴƻǘ ǎǳŎŎŜŜŘŜŘ ƛƴ ǎǳǇǇǊŜǎǎƛƴƎ ώΧϐ ŎƻƴŦƛǎŎŀǘƛƻƴ ƻŦ ǘƘŜ 
ǇǊƻǇŜǊǘȅ ƻŦ ǿŜŀƭǘƘȅ ǎǳōƧŜŎǘǎ ǿŀǎ ŎƻƴǎƛŘŜǊŜŘ ŀǇǇǊƻǇǊƛŀǘŜ ώΧϐ ƭŜŘ those with 
resources to avoid investing in any visible capital stocksώΧϐ ǎǳōǎǘŀƴǘƛŀƭ 
ƛƳǇŜŘƛƳŜƴǘ ǘƻ ŜŎƻƴƻƳƛŎ ŜȄǇŀƴǎƛƻƴΦέ

William Baumol, The Free-Market Innovation Machine(2002), pp 254-5



InventionґInnovation

ά²Ƙŀǘ ǎŜǘǎ {ƛƭƛŎƻƴ ±ŀƭƭŜȅ ŀǇŀǊǘ ŀǊŜ not the technologies discoveredthere, but the 
companies created in the region that develop, market, and exploitthese technologies. 
In other words, the Silicon Valley story is predominantly one of the developmentof 
technology and its market applications by firms - especially by start-ǳǇǎΦέ

Lee et al, The Silicon Valley Edge(2000), p 3

ά²ƘŜƴ wŀƭǇƘ ²ŀƭŘƻ 9ƳŜǊǎƻƴ ǊŜǇǳǘŜŘƭȅ ŀƴŘ ƳŜƳƻǊŀōƭȅ ǎŀƛŘ ǘƘŀǘ ǘƘŜ ǿƻǊƭŘ ǿƻǳƭŘ ōŜŀǘ ŀ 
ǇŀǘƘ ǘƻ ǘƘŜ ŘƻƻǊ ƻŦ ŀ ǇŜǊǎƻƴ ǿƘƻ ƳŀŘŜ ŀ ōŜǘǘŜǊ ƳƻǳǎŜǘǊŀǇ ώΧϐ ŀǘ ƭŜŀǎǘ ƘŜ ǊŜŀƭƛǎŜŘ ǘƘŀǘ 
the mousetrap had to be made and that it would not be sufficient merely to have an 
ideaΣ ƻǊ ŜǾŜƴ ŀ ǇŀǘŜƴǘΣ ŦƻǊ ŀ ōŜǘǘŜǊ ƳƻǳǎŜǘǊŀǇ ώΧϐ ǘƘŜ ŜƴŜǊƎȅ ŀƴŘ ŜŦŦƻǊǘ ŎŀƭƭŜŘ ŦƻǊ ǘƻ 
take the idea of our better mousetrap successfully through to the sales flooris 
ƛƳƳŜƴǎŜΦέ

Lord Broers, The Triumph of Technology(2005), pp 43-52



Innovation Needs Entrepreneurs

1. Co-ordination of commodity producers and consumers- bringing goods to market
ï Jean-BaptisteSay (1767-1832)

2. Risk-bearing, committing to buy crops from farmers at given price without knowing what 
customers will pay
ï Richard Cantillon(1680-1734)

3. Uncertainty-bearing, which unlike risk cannot be insured as a recurring event
ï Frank Knight (1885-1972) - Chicago School

4. Innovator, not risk-ōŜŀǊŜǊΥ άwƛǎƪ ŀƭǿŀȅǎ Ŧŀƭƭǎ ƻƴ ƻǿƴŜǊǎΣ ƴŜǾŜǊ ƻƴ ŜƴǘǊŜǇǊŜƴŜǳǊǎέΦ LƴƴƻǾŀǘƻǊǎ 
create new industries.
ï Joseph Schumpeter (1883-1950) - Austrian School

5. Arbitrageur, moving markets to equilibrium, impossible in centralized economies
ï Friedrich Hayek (1899-1932), Israel Kirzner(b.1930)

AmarBhideThe Origin and Evolution of New Businesses (2000) chapter 1

Entrepreneurs especially important in takingnew technology to market



Entrepreneurship & Credit Crunch

Fall of the Berlin Wall 1989:

Ç Four types of market/capitalism

1. State-guided capitalism: government 
supports industries expected to be winners

2. Oligarchic capitalism: wealth concentrated in 
small group

3. Big-firm capitalism: main economic activity 
carried out by major corporations

4. Entrepreneurial capitalism: major 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



{ǘ WƻƘƴΩǎ LƴƴƻǾŀǘƛƻƴ CentreςCase Study



Revealing FAQs

ÅSJIC visited every week by overseas delegations

ÅIssues raised always the same:
ïDo you only accept University spin-outs?

ï!ǊŜ ŀƭƭ ȅƻǳǊ ǘŜƴŀƴǘǎ ŦǊƻƳ {ǘ WƻƘƴΩǎ /ƻƭƭŜƎŜΚ

ïHow many firms do you start up each year?

ïHow much equity do you invest?

ïHow soon do you send tenants to the Science Park?

ïHow do I join the cluster?

ÅCambridge model bottom-up, largely unplanned



9ǎǘŀōƭƛǎƘŜŘ ōȅ {ǘ WƻƘƴΩǎ /ƻƭƭŜƎŜ ƛƴ мфут ǘƻ ǇǊƻǾƛŘŜ ŦƭŜȄƛōƭŜ 
accommodation and business support services to early-stage, 

knowledge-based companies.

History & Purpose


