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Success has been patchy.  Having said that, 

the Cambridge Cluster took around 15 

years to become noticeable and a further 

ten to become a major entity.  Few regional 

initiatives continue for such a long time.  

To some degree then, it may be too early 

to judge, or it may be that clusters have 

been adjudicated failures and the funding 

stopped too soon.

A key ingredient for any new cluster 

is the need for a few key individuals with 

successful track records as entrepreneurs.  

This is because these individuals start their 

own companies – often going on to start 

a series of high-tech companies – and act 

as role models.  These serial entrepreneurs 

provide encouragement and their successes 

persuade others to follow in their footsteps.  

(See examples of Professor Sir Michael Brady 

and Professor Peter Denyer on the opposite 

page.)

These individuals also bring funding 

with them, either directly through their 

own angel funding or indirectly through 

their contacts with venture capitalists.  They 

also bring critical experience.  Research 

shows that start-ups are much more 

likely to succeed where they have strong 

involvement from successful entrepreneurs. 

ACADEMIC CONNECTIONS
There are other factors that may be helpful 

in the birth of a cluster.  A link to a university 

provides an increased flow of ideas, adds to 

the pool of individuals who may become 

entrepreneurs and is a key mechanism for 

developing a science park.  However, the 

evidence suggests that the university link 

will provide only a small percentage of ideas 

and individuals.  In any case, with most 

universities in the UK boasting a science park 

or some other form of incubator – there are 

now more than 100 science parks in the UK 

– it is hard for any one university to stand 

out in the way that Cambridge and Heriot-

Watt did in the 1970s. 

Good infrastructure is appealing, but of 

less interest to high-tech companies than 

manufacturers, especially if it comes, as it 

does in some locations, at an elevated price 

tag.  Financial support may also help a little, 

particularly for marginal cases. 

Finally, the ‘product champions’ for any 

new cluster help in forming local networks 

that can share knowledge.  They can form 

critical links between individuals and can 

provide something of a safety net and lobby 

for change where needed.  Equally important, 

they can introduce sources of finance into the 

networks that they help to create.

A WORD OF CAUTION
Although the Cambridge Cluster is widely 

admired, it generates relatively little wealth 

and employment for the region.  Even the 

most successful companies, such as ARM 

and CSR, both with huge stock-market 

valuation for their businesses of creating 

chips mostly for telecommunications 

applications, employ relatively few people in 

the region. 

The successes in Cambridge have 

generated substantial wealth for their 

founders but have had little overall effect 

on, say, employment or the average salary 

in a region.  Why this is the case is also 

the subject of much discussion and is not 

conclusive.  For example, a different funding 

model that did not require an exit strategy 

for investors within a few years might aid 

longer term growth.  However, regional 

development agencies should be aware that 

even if they beat the odds and form a cluster 

it is unlikely to solve all of the problems in 

their region.

Does this mean that all the current 

efforts to form clusters are in vain?  Not 

necessarily.  They may work if the region 

can import a few key individuals or if such 

individuals can be ‘home grown’ and the 

venture can be given sufficient time.  Finally, 

in a changing world, what has worked in the 

past may not prove to be applicable in the 

future.

BIOGRAPHY – Professor William Webb FREng
Professor William Webb joined Ofcom as Head of Research and Development and Senior 

Technologist in 2003.  He previously worked for a range of communications consultancies 

in the UK and spent three years providing strategic management across Motorola’s entire 

communications portfolio.  William has published ten books, is a Visiting Professor at 

Surrey University, was elected a Fellow of The Royal Academy of Engineering in 2005 and 

is a Fellow of both the IET and the IEEE.

...the ‘product champions’ for any new cluster help in forming 

local networks that can share knowledge.  They can form 

critical links between individuals and can provide something of 

a safety net and lobby for change where needed.

INNOVATION 
ENTREPRENEURS
Michael Kenward OBE writes about why two eminent researchers 

decided to leave the senior common room and take the risks 

and responsibilities of starting new businesses.  Thanks in part to 

their entrepreneurial successes, both professors now live in the 

middle of clusters.

Successful entrepreneurs are 

an essential component of any 

attempt to seed new innovation 

clusters.  The problem is where 

do you find such people?  

Fortunately, there are succesful 

role models out there.  Sir 

Michael Brady FREng FRS and 

Peter Denyer FREng FRSE are 

both engineering professors 

who have not just started 

one successful business; they 

have become self confessed 

’innovation junkies’.

There are some interesting 

parallels in the experiences of 

Brady and Denyer.  They both 

learned the hard way that some 

investors are more interested 

in money than in science and 

technology.  Yet, despite nail-

biting encounters with bank 

managers and other ‘near death’ 

experiences for their ventures, 

Brady and Denyer not only 

thrived on the experience but 

also went on to create many 

subsequent start-ups. 

PROFIT AND 
PRINCIPLES
Both engineers did research 

that, they felt, could combine 

the essential ingredient of any 

innovative new business – they 

offered technologies that could 

do something for people, and 

be profitable in the process.  

For both Denyer and Brady it 

was not really the chance to 

make money that turned them 

into entrepreneurs.  They both 

believed that their research 

could change things but not 

if they left it to the slowly 

grinding wheels of ponderous 

big companies.  Denyer wanted 

to replace the prevailing 

technology for electronic 

imaging while Brady wanted to 

revolutionise medical imaging. 

Professor Denyer’s group at 

Edinburgh University worked 

on new ways of capturing 

images electronically.  Electronic 

cameras were beginning to 

appear at the beginning of 

the 1990s, with camcorders 

becoming increasingly popular. 

“They used a technology called 

charge-coupled devices, CCDs, 

as the element that actually 

sensed and captured images,” 

explains Professor Denyer.  He 

had other ideas, based on 

less exotic semiconductor 

technology, the CMOS chips that 

dominate modern electronics.

No one took him seriously 

but thanks to a grant of £120,000 

from the EPSRC, the Edinburgh 

team persevered and built the 

scientific foundations of what 

was to become Vision, his first 

company. 

LIFE-CHANGING 
MOMENT
A professor in the engineering 

department at Oxford University, 

Brady was one of the UK’s 

leading researchers in robotics.  

He had already set up a business, 

Guidance Control Systems, 

to commercialise the group’s 

research in robotics.  Then came 

an event that changed his 

INNOVATIONCAN REGIONAL CLUSTERS BE ENGINEERED?



48 INGENIA ISSUE 34 MARCH 2008 INGENIA ISSUE 34 MARCH 2008 49 

life.  In the early 1990s Brady’s 

mother-in-law died of breast 

cancer.  “That put a real stop 

on my life. I wondered what I 

was doing playing around with 

robots,” said Brady.

Unimpressed by the 

diagnostic tools available 

to treat breast cancer, Brady 

changed direction and started 

to work on medical imaging, 

particularly mammography.  This 

time Brady set out with the end 

goal in mind.  His group was 

not interested in technology 

for its own sake.  He wanted to 

improve patient care. 

With the research delivering 

promising results, Brady raised 

a £1 million to start up a 

business that would bring his 

new imaging diagnostics to 

the mammography market.  He 

immediately upset the investors 

by blowing a quarter of the 

money on a stand at a trade 

show in the USA!  As it turned 

out, that proved to be a very 

shrewd move.

STANDING START
When they got to the show, 

Brady’s team had two things on 

its stand.  As well as the imaging 

system, the other ’product‘ was a 

filler on image fusion technology, 

a software tool for image 

alignment and analysis.  This 

was, Brady now admits, “lashed 

together and didn’t really work, 

but we didn’t really tell anybody”. 

Guess which product caught 

the eyes of the visitors?  “What 

we discovered in three days, 

from several hundred customers, 

was that they didn’t give a 

monkey’s about mammography, 

but they thought the fusion stuff 

was great.  We got back to base 

at the end of that week and we 

stopped every single piece of 

work on mammography and we 

threw everything into getting US 

Food and Drug Administration 

(FDA) approval for our work on 

image fusion.” 

The lesson Brady draws from 

this is that you have to listen to 

customers.  By listening, Brady 

sold the company that grew 

out of this technology, Mirada, 

to one of its own customers, a 

business that itself was acquired 

by Siemens.  This success gave 

him the confidence to develop 

the mammography technology 

later on.

EARLY SET-BACKS
Denyer’s technology also 

started with different objectives.  

The first idea was to use the 

technology for security systems.  

The company had one of its 

early disasters when a helicopter 

on the way to the trade show 

that would have launched 

Vision’s ’seeing chips‘ on to the 

world crashed, destroying the 

only sample and killing the 

’product champion‘ who had 

done so much to encourage 

Denyer and his fledgling 

business.

Then came a failed attempt 

to create a camera for “a certain 

large consumer electronics 

company”.  This episode brought 

home to Denyer another 

important fact of business life, 

the need to let people go so 

that the company doesn’t go 

under and take everyone else 

with it. 

FUSION7D

In 2001, Professor Brady’s company Mirada had a stand at the big 

annual conference of the Radiological Society of North America 

in Chicago, including demonstrations of Fusion7D, an image 

alignment and analysis software tool, which “took the place 

by storm”.  A single body image, especially of a breast, is rarely 

definitive: “You want to see the body actually working”.  Fusion7D 

therefore did not simply superimpose several images, but 

presented different kinds of image in a single coherent framework 

(as above).  In 2005 Mirada became part of Siemens Molecular 

Imaging and Fusion7D is still a market leader in image alignment 

and analysis.

Unimpressed by the diagnostic tools available to treat breast cancer, 

Brady changed direction and started to work on medical imaging, 

particularly mammography.  This time Brady set out with the end 

goal in mind.  His group wasn’t interested in technology for its own 

sake.  He wanted to improve patient care. 

Image courtesy of Siemens
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Brady tells similar stories.  “If you 

are the chairman and founder of 

the company you find yourself in 

a very nasty position of having 

to dismiss not only friends but 

your colleagues and students.  

But if you have got 20 or 30 

other people working for the 

company you have just got to 

do it.”  This is not, says Brady, 

something that most academics 

are good at.

FINANCIAL 
ROLLERCOASTER
Both Denyer and Brady went 

through rocky times on the 

financial front.  For Brady the 

crunch was when the company 

he had set up to commercialise 

his research on medical imaging 

came within two weeks of not 

being able to pay the wages bill.  

A major investor tried to take 

70% of the company for a song.  

“We went round and met every 

single investor individually: we 

told them what was happening, 

what our story was, what the 

future was.  We subsequently 

raised £750,000 in two days!”

Denyer’s biggest problems 

arose later in the company’s 

history.  It took time before 

Vision could match CCDs for 

quality, “but we did beat the 

pants off them on the level of 

integration we could achieve, 

and in particular the power 

consumption of CMOS camera 

chips”.  By 1995 Vision was the 

first Scottish spin out to list on 

the London Stock Exchange.  

“In 1997 we shipped a million 

cameras.  We hit £10 million in 

revenue.” 

“These were the glory 

years for me as well as for the 

company”, says Denyer.  “One 

day I would be deep inside the 

circuit that was going to reduce 

noise levels by two electrons, 

the next I was schmoozing City 

fund managers.  On top of this 

a million people on the street 

were using my products.”

TAKE-OVERS 
AND SELLING-ON
Then came trouble.  The 

company actually lost money 

and that is not on if you are a 

quoted company.  “We were 

crucified for this,” said Denyer.  

Takeovers are made of this sort 

of thing as investors get twitchy.  

That is what happened to Vision.  

“One of the hardest days of my 
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professional life was the day I 

stood in front of my company 

and told them I had sold the 

business.”

The business is still 

a standalone part of 

STMicroelectronics, a large 

European semiconductor 

company.  Many of the mobile 

phones sold today have cameras 

using the company’s chips.  “By 

2005, more CMOS cameras than 

CCDs were being shipped,” says 

Denyer.  “All that cranky prophesy 

that I had indulged in as an 

academic had finally come true.”

Both Brady and Denyer have 

seen the businesses they started 

sold on and their technologies 

absorbed into the production 

lines of larger concerns.  Brady 

ended up selling the business 

to one of his company’s biggest 

customers. 

SPIN OUT 
SPECIALISTS
These entrepreneurs could 

easily have retired to their 

professorial chairs and left it 

to following generations of 

their students to build the next 

wave of technology start-ups, 

but by then they had become 

convinced entrepreneurs. 

Denyer says, “I had 

already founded another two 

companies, both of them spin 

outs from Edinburgh.”  One 

ended up with a public listing, 

the other as part of a company 

listed on NASDAQ, the US ’high 

tech‘ stock exchange.  “Now I 

am on my third wave of these 

companies,” says Denyer, “six of 

them.  Most of them university 

spin outs.”

Brady is similarly addicted to 

starting new businesses and is 

involved in another wave of start-

ups, despite that fact that after 

he sold one business, in 2003, 

his wife had told him, “If you start 

another company I will divorce 

you.”  Six months later he was at it 

again, but the marriage survived.  

The new company was, after all, 

involved in the area that had first 

got Brady into the business of 

businesses: breast cancer.

STARTING A TREND
Brady and Denyer may have 

been rare academics when 

they started their spinning out.  

Plenty has changed in the two 

decades since then.  Now, says 

Brady, hundreds of academics 

want to see their work in the 

marketplace.  He sees the same 

entrepreneurial thinking in 

his graduate students, post-

docs and even among the 

undergraduates. 

“There is a fantastic 

entrepreneurial culture in 

Oxford, in crusty old Oxford!  

My department had two spin-

outs ten years ago.  There are 

now 15, none of which has not 

succeeded.  The university has 

spun out 70-odd companies in 

the past ten years.  And that is 

just one place.  The same is true 

of Imperial College.  The same is 

true of Cambridge.  The same is 

true of other places.”

If anything, says Brady, the 

UK’s universities are the envy 

of the world when it comes to 

entrepreneurial thinking.  “The 

entrepreneurial culture now is 

certainly the envy of Europe and, 

to be honest, is also the envy of 

the United States.”

This article is based on speeches 

by Professor Sir Michael Brady 

FREng FRS and Professor Peter 

Denyer FREng FRSE at the annual 

innovation lunch of the ERA 

Foundation.  For more details visit 

www.erafoundation.org

BIOGRAPHY – Michael Kenward OBE
Michael Kenward has been a freelance writer since 1990 and is 

a member of the Ingenia Editorial board.  He is Editor-at-Large of 

Science|Business.
Digital photo camera incorporating CMOS chip © Kateryna Potrokhova - iStockphoto

TOP RANK PRIZE
The Rank Optoelectronic Prize is awarded biennially.  The 2008 

prize was awarded to Professor Denyer and his team for their 

work on the first CMOS sensor chips for cameras.  CMOS cameras 

are more highly integrated than their CCD predecessors.  This 

allows much, or all, of the support and system electronics to be 

integrated on-chip with the sensor; this in turn leads to great 

reductions in power consumption, physical size and cost.  All 

three of these factors have led to the pervasive adoption of this as 

the technology of choice for mobile phone cameras.  The number 

of these produced worldwide may already have exceeded one 

billion.  Denyer was presented with his award of £30,000 in 

February 2008.
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