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Introduction 
Organised by the University of Cambridge Centre for Technology Management, this 
annual two day Symposium, now in its fourteenth year, is a firm fixture for those at the 
forefront of new ideas and practical application in the field. Aimed principally at an 
audience of senior technology and innovation managers from companies of all sizes, it 
draws on leading practice and research to address the current key issues in an 
international context.  
 
David Probert, the Director of the Centre for 
Technology Management introduced the 2008 
theme, “Creating wealth from knowledge: 
practice and policy”. 
 
This year the Symposium attracted a record 
attendance of over 90 people, all wanting to 
explore the ways in which science can be 
more effectively converted into wealth. For us 
in CTM, this is a key area of research, with 
two major EPSRC funded project focusing on 
this issue: The Innovation and Productivity Grand Challenge (IPGC), and the Cambridge 
Integrated Knowledge Centre. 
 
Key attractions for delegates were the keynote speakers from a variety of interesting 
organisations and backgrounds: companies, government and universities. Professor John 
Bessant got proceedings off to a great start with stimulating review of the challenges of 
innovation – of particular relevance in his role as academic lead on the IPGC. Mike Hield 
from IXC UK described their novel approach to brokering open innovation, and the 
remarkable growth of this intermediary organisation since its foundation five years ago in 
Australia.  
 
The role of the Technology Strategy Board (TSB) in accelerating innovation was outlined 
by Dr Allyson Reed, showing how the chosen innovation platforms and targeted 
government procurement spending could be used to enhance the UK’s innovative 
capacity. This theme was illustrated by Professor Jeremy Watson, in his role as Director 
of Global Research at Arup, works closely with the TSB. The Arup use of foresight and 
roadmapping to explore future innovation opportunities was particularly interesting. 
 
In the final plenary session, thought provoking examples of large company approaches to 
driving innovation were provided by Henry Ge of China Mobile, and Dr Bob Bates of 
Philips. China Mobile is developing new technologies to exploit the large opportunities 
for growth in the rural areas of China, and Philips have had significant success with a 
new approach to business incubation linked to their chosen areas of business focus. 
 
In addition to the plenary sessions, the delegates broke out into parallel case study 
presentations, where there was the chance to discuss particular examples of interesting 
practice in more detail. The themes here included breakthrough innovation through 
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intrapreneurship, accelerating knowledge transfer, developing an open innovation culture 
and generation of new business in the Cambridge area. 
 
Given the link of the Symposium theme to current research projects at CTM, four 
workshops offered the opportunity to get an insight into the emerging findings of this 
work in smaller groups. Industry emergence, the fuzzy front end of innovation, 
environmental innovation and the skills required for open innovation were all themes 
explored in these workshops. 
 
A highlight of the event is always the Symposium dinner, held this year in Emmanuel 
College. After a welcome to the delegates from Professor Andy Neely (Co-Director of 
the Advanced Institute of Management Research), the after-dinner address was given by 
Sir Richard Dearlove, Master of Pembroke College, and previous Chief of MI6. His 
informative and entertaining speech, based on his professional experience, made some 
insightful links to the world of technological innovation, and his willingness to take 
questions afterwards was greatly appreciated by everyone. As he pointed out, there is no 
such thing as an indiscrete question, only an indiscrete answer! 
 
Next year’s Symposium will be on 24 – 25 September 2009, and we are already looking 
forward to another enjoyable and useful event. 
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Keynote 1 
‘Managing knowledge spaghetti’ 
Professor John Bessant, Innovation Studies Centre, Imperial College London 
 
John started his presentation with an innovation 
exercise: ‘How many uses can you think of for a glass?’  
This task highlighted the key message of the keynote 
address, namely that innovation is an open ended 
question with many possible answers.  It requires the 
systematic pooling of ideas.  The more minds on the job, 
the greater volume of ideas.  However it is not just about 
variations on the same theme, it’s also about different 
classes of idea.  It is a combination in the volume of 
ideas and variety of ideas that is essential. 
 
Innovation is a positive aspiration for most companies.  
Unfortunately, such an aspiration doesn’t necessarily 
translate into industrial practice.  The problem is that 
innovation is a moving target; the context is always 
shifting requiring new responses.  With large sums being spent on R&D, i.e. knowledge 
production, are we even aware of where it is happening?  Is the ‘real’ challenge actually 
about managing what we do with the knowledge rather than just simply producing more 
knowledge? 
 
John’s key message is that innovation is about connections.  In research and development 
projects, knowledge flows are interactive, complex and interwoven.  The innovation 
challenge is how to manage this ‘knowledge spaghetti’.  Companies need to have the 
ability to mix and match different knowledge sets from both internal sources and external 
contacts.  Innovation is no longer a solo act but a multiplayer game that relies on 
connections. Thus, companies must develop their ‘spaghetti skills’, i.e. building and 
running complex and rich networks. 
 
One key party in the networked model are users.  It should not be assumed that users are 
passive in the innovation process.  ‘Smart firms’ are building connections with lead user 
groups to co-create products and services.  For example, John described the case of the 
toy company Lego with their Lego Factory website where users can design their own 
models online and then have the sets sent to them.  Their website has proven to be a 
valuable asset in the innovation process as it provides an effective way to capture ideas 
from the most advanced users which can then be incorporated into mainstream products. 
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Beijing National Swimming Centre, China  

Keynote 4 
Creating Value from Innovation: An Arup Research view for 
the Construction Sector 
Professor Jeremy Watson, Director, Global Research, Arup and 
Governing Board Member of the Technology Strategy Board 
 
Introduction 
 
Arup has been responsible for a number of high-profile international projects, including 
the Sydney Opera House, the Pompidou Centre in Paris, Stansted Airport, the Channel 
Tunnel Rail Link and the Water Cube and 
Bird’s Nest Stadium (right) used during the 
Beijing Olympics. As a trust, Arup believes in 
maintaining a strong focus on research-enabled 
business and has sought to lead industry in 
implementing measures targeted towards 
sustainable development and engineering, the 
adoption of renewable energy technologies and 
the design of eco-cities. In his presentation, 
Jeremy first described some of Arup’s 
approaches to innovation before switching hats 
and discussing some of the opportunities the 
Technology Strategy Board are opening up. 
 
Arup 
 
After providing an introduction to Arup, Jeremy described how Arup’s approach to 
research-enabled business can be simplistically described by the 3 N’s: Now, New and 
Next. In translation, “Now” means that need for current operational excellence and the 
delivery of projects; “New” means knowledge generation and IP delivery through 
research, and “Next” means having the foresight to recognise emerging trends and the 
drivers of chance. 
 
In an organisation of almost 10,000 interacting employees and external connections to 
regional and sectoral collaborators, co-ordinating and sharing this research is 
problematic. Accordingly, Arup has implemented a number of information sharing 
mechanisms, including online wikis, networks and forums. Arup uses roadmapping to 
assist with longer-term planning. Jeremy quoted David Singleton, Chairman of Arup’s 
Infrastructure division to highlight the importance of roadmapping to Arup: 
“Understanding the context in which we will operate over coming decades helps to frame 
our business priorities in the present. It’s a window into the future.”  
 
To assist with the generation and development of new ideas, Arup operates a £6m per 
annum internal funding scheme for both in-house and collaborative research. As part of 
this program, the “Investment in Arup” online proposal and report tool is a rapid response 
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approach for employees wishing to access these internal funds. When funding 
collaborative research, these are typically with universities and often fund studentships. 
 
Externally, Arup searches for opportunities to innovate through mixed-sector and 
regional partnerships with universities, Governments research and funding agencies, and 
private research partners. When more focused research opportunities are identified Arup 
outsources through in-house remote “knowledge 
server” groups, contracted research and public 
marketplaces such as Yet2Com and Innocentive.  
 
To facilitate innovation on a global scale, Arup 
has promoted a number of key mechanisms. 
These include: connecting Arup to “need” 
communities at the client, regional and sectoral 
level; providing easier access to “solutions” 
through a distributed network of in-house subject 
matter experts, external research partner 
networks, and a more open approach in the 
search for innovative solutions; a global funding model for collaborative research; 
improving relationships with regional funding agencies, particularly through aligning 
Arup’s strategies with national priorities; best in class knowledge management and 
sharing tools. 
 
Technology Strategy Board 
 
Speaking as a member of its Governing Board, Jeremy dedicated the latter portion of his 
presentation to discussing opportunities through the Technology Strategy Board (TSB). 
As a Government-funded body, the TSB’s vision is “for the UK to be a global leader in 
innovation and a magnet for innovative businesses, where technology is applied rapidly, 
effectively and sustainably to create wealth and enhance quality of life”. To this end, the 
TSB provides funding to companies and sectors developing innovative solutions, subject 
to a number of investment criteria: that the UK has the capacity to develop and exploit 
the technology, the right potential for impact in the right time frame, that the size of the 
global market opportunity is sufficiently significant, and that there is a clear role for the 
TSB to add value. 
 
One mechanism to encourage innovation around a number of key application areas and 
platforms, is the funding competitions that the TSB operates, with this “challenge-led” 
innovation being a managed funding application process. The TSB is now also 
responsible for funding the Knowledge Transfer Networks (KTNs), with these networks 
continuing to provide opportunities for recently-qualified individuals to be placed into 
businesses to work on innovation projects, bringing about an exchange of knowledge and 
skills between the individual and company.  
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Keynote 5  
‘Harnessing Innovation to Drive Growth – The China Mobile Story’ 
Henry Ge, Chief Representative, European and African Business, China Mobile 
 
At the end of 2007, China Mobile’s subscriber base 
reached 369.339 million, representing an annual growth 
rate of 22.6 per cent. The total voice usage volume 
reached 1,818.89 billion minutes, representing an annual 
growth rate of 45.3 per cent. The number of value-added 
business users reached 349.551 million, representing an 
annual growth rate of 29.3 per cent. According to Wang Jianzhou (Chairman and Chief 
Executive): “The combination of continued economic growth, rising purchasing power, 
continued rural development and accelerated demand for service will create a huge 
market for the company.” 
 
Despite the rapid inter-China subscriber growth, China Mobile is determined to achieve 
further growth and aims to become a successful international business player. Its 
emphasis on innovation and understanding consumer's needs has enabled it to adapt to 
the intensely competitive environment. “And London is the best place for us to be as it is 
at the heart of technology convergence in Europe, and offers us access to the technical 
capability and expert talent we need in order to grow our business.” said Mr. Ge. China 
Mobile has set up its representative office in London in order to develop a strong 
presence in Europe. London will also be the headquarters for a new European and 
African office. 
 
The Group has developed a clearer understanding of the main ways in which its business 
and Corporate Social Responsibility Strategies (CSR) support one another. It believes 
that growing together harmoniously means weaving its business and CSR into one 
interdependent framework. China Mobile is continuing to target new customers in rural 
area. China Mobile believes that besides pursuing their own development, businesses are 
also responsible for assisting the poor and the disadvantaged in society, allowing 
everyone to share in the fruits of the development of society. 
 
In 2007, the rural market continued to be one focus of development and the Group 
continued to strictly adhere to its rural-specific marketing strategies to drive market 
growth, thereby realizing economies of scale. The Group’s application of low-cost and 
effective marketing means that it works with the special characteristics of rural areas. 
These include wall advertising and banners, promotion of the “Shenzhouxing Village-
only Card”, as well as utilization of low-price handsets and over-the-air recharging 
methods, all of which have contributed to the rapid growth in rural subscribers. After 
continuous development, an operating analysis system targeted at the rural market was 
enhanced. Meanwhile, the Group further promoted the provision of rural information 
services through its unified information service platform, providing a variety of 
information, which enhanced attractiveness to rural subscribers and their loyalty. The 
rural market has become the key source of the additional subscribers and a significant 
driving force for revenue growth. 
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The China Mobile wants to use its Cellphone-ization Model (see figure 1) not only 
driving its internal innovation and business development, but also stimulating passion, 
ideas and solutions from outside world based on the balance and integration of Network, 
Information, CSR and Human Nature. Therefore, together the world grows in harmony. 
 
 
 

Matter of CSRMatter of CSR FoundationFoundation More than SMSMore than SMS

Network
Coverage

&Qos

Information
integration

Industry
Solutions

Network
Coverage

&Qos

Information
integration

Industry
Solutions

Core

Human Nature
Core

Human Nature
Figure 1. China Mobile Cellphone-ization Model 
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Keynote 6 
Open Incubation at Philips 
Dr Robert Bates, Lifestyle Incubator, Philips 
 
In this keynote address, Robert Bates stepped in for 
Robert Galema, CEO of the Lifestyle Incubator, to 
explain why and how Incubation was originally 
organized within the Philips organization and what 
role it plays in the overall innovation drive of the 
company. Robert Bates is himself the founder of one 
of the companies in the Lifestyle incubator so he was 
able to provide an insightful firsthand account of the 
process.   
 
Founded in 1891 as makers of light bulbs, Philips’s product portfolio and areas of interest 
have gone through periods of expansion and streamlining including divestment of several 
traditional product lines to concentrate on growing markets.  Paring down since 2000, 
Philips has also followed the pattern of many traditional technology driven companies by 
becoming more market driven, designing their products and solutions around people – 
easy to experience with appreciated results leveraging their strong brand promise.   
 
By progressively rationalizing their core areas of expertise aiming to adhere to their tag 
line – “sense and simplicity” - they currently focus on three main areas; Health Care, 
Lighting and Consumer Electronics.  Within their core areas, Philips concentrates on 
worldwide brand and emerging markets through internal and external innovation and 
acquisition.  Internally their view of innovation and incubation has been changing over 
the years and their 3 incubators are now considered an important and strategic catalyst for 
growth.  This strategy guarantees a continuous stream of new product introductions and 
56% of the company’s growth in 2006 was attributed to new products. 
 
Robert discussed the table below showing many of the distinct differences in economies 
of scale, timing and ability to make decisions as well as high risk vs. low risk tolerance 
between new and existing businesses.   
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With existing businesses focused on existing business it is not easy to grow new 
businesses within a large company and often difficult to mature novel ideas.  
Acknowledging that truly disruptive businesses need a different mindset – Philips 
introduced Incubators to address novel growth opportunities.  These units afford focus 
and attention, allowing the founders to pursue potentially risky and/or different ‘go to 
market’ strategies.   
 
The three incubators (one for each core business area) fund new business ventures within 
the company - i.e. new ideas that don’t fit within existing businesses, and are seen as a 
critical part of company growth. These units report directly to the main board of 
management in line with the three main sectors. 
 
Robert concentrated on the Lifestyle Incubator where his venture is currently located.  
Here they capitalize on fundamental market needs and trends which are aligned with 
consumer growth and lifestyle strategies making use of knowledge across the entire 
organization. 
 
Using a traditional stage gate process, the incubators attempt to create value for Philips 
by selecting and building ventures based on break away technology and/or marketing 
innovation.  Garnering ideas both internally (~70%) and externally (~30%) they have a 
set of investment criteria which mirrors many global VC’s: 
 

• Unique technology/application with clear market insight 
• Decision on the solutions adoption is at the end-users discretion 
• Recurring revenue business models, B2B, B2C, B2P2C 
• Clear discriminator and control points 
• Intrapreneurial Team 
• Substantial attainable market with structural EBIT > 15% 
• Compliant with value spaces of Philips Consumer Strategy 
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Initial ventures were focused on capitalizing on internal R&D and developing IPR off the 
shelf, turning old “things” into new businesses and creating additional value.  More 
recently the ventures are concentrating on organic growth and getting as much value out 
of growth as possible.  If the ventures are successful they may be “spun up” and become 
new business within Philips receiving 100% of their funding from the sector that they 
originate from.  If it is felt that they won’t contribute to growth or are not in focus with 
Philips key areas they may be “spun out” – by looking for external funds or trade sale. 
 
Entre and Intrapreneurial spirit is a key part of this process.  Philips believes that 
managers should be willing to take personal risks going into the incubator to ensure their 
commitment and there is no guarantee back into the corporation.  On the other hand, they 
are personally rewarded with shared equity when ventures are successful.  To make the 
incubator system more attractive, managers are given high degrees of freedom and 
mentorship.   
 
Robert wrapped up by making a comparison to comments made by Cambridge 
Consulting in their case study during the Symposium. Philips has turned out about 20 
millionaires – which is not a bad outcome for corporate employees who feel like trying 
their hand at entrepreneurship with a bit less risk than in the ‘real world’.   
 
Philips Incubation organizations have been able to adapt and reorganize themselves to 
support overall company strategy for growth. As noted, elements were addressed which 
reflect the internal organizational tradeoffs but also the framework in which Philips 
interacts with the outside world to foster open and closed innovation. 
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Case Study 1: Breakthough innovation through intrapreneurship 
Chair: Dr Simon Ford, Centre for Technology Management, IfM 
Speakers: Simon Ford, ARM; Professor Roy Sandbach, Procter & Gamble 
 
mbed  
Simon Ford, mbed Project Engineer, ARM 
 
R&D in ARM operates as an applied research division, focusing on the development side 
of R&D, with little emphasis on “blue sky” research. As a project engineer in the R&D 
division for over 6 years, Simon has been involved in the development of leading edge 
microprocessors for mobile devices. In the last two years, Simon has been the technical 
lead on an intrapreneurial skunk works venture called mbed. In his presentation, Simon 
described the organisational challenges he has faced as mbed has gone from conception 
to a project in product division with a 
growing team and multi-million pound 
commercial opportunity. 
 
Simon provided a number of key 
insights into the challenges that he has 
faced as an intrapreneur attempting to 
develop a breakthrough innovation 
within ARM. He discovered that it was 
only when the problem had been 
properly identified that a more general 
application became apparent, with this 
opening up an opportunity for 
development. But early approaches to senior management and colleagues in the firm 
received strong resistance and this 
required continual persistence. He 
believed that it was to his advantage 
that he had a proven track record on a 
number of high profile projects and 
access to the CTO.  While 
disagreements came with the territory 
of trying to do something different, he 
feels that the organisation needs to 
protect employees and that they should 
feel safe to experiment. Rule bending 
was necessary to make progress as 
standard routines could be constraining. 
In addition, it was essential to talk to outsiders and that paranoia regarding confidentiality 
“didn’t add up”.  He found that some of the most valuable feedback came from people 
new to the team. 
 
Reflecting on his experience to date, Simon thought that an essential attitude for 
intrapreneurial activity was encapsulated in the words of Guy Kawasaki: “Don’t let the 
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bozos grind you down”. Those with prior experience can be dangerous because they think 
they know best but sometimes they don’t and this can hinder the intrapreneur. Simon 
emphasised the need to persist and put in the hard work necessary to overcome 
organisational resistance. 
 
Creating a climate in which open innovation works 
Professor Roy Sandbach, Research Fellow, Procter & Gamble 
 
The innovation challenge facing P&G as a $70 billion firm was put into context by Roy 
in his introduction: “Wall Street expects P&G to generate $4 billion of new business 
every year – that’s a new Starbuck sized business, every year.” In his presentation, Roy 
provided some personal observations and insights into life as a research scientist in 
Procter & Gamble, focusing on how he has worked as an intrapreneur within the 
organisation and its Connect & Develop framework. 

 
P&G’s growth has historically been through leveraging internal capabilities into 
emerging opportunities and markets but with the necessity of $4 billion annual growth in 
revenues, alternative approaches became necessary. This spurred the move towards 
Connect & Development, where over half of ideas are sourced externally and emphasis is 
placed on acquiring technologies and products that are ready for market. The organisation 
has had to move beyond just managing know-how to also manage “know-who” and to be 
more flexible with its approach to intellectual property management. To create an 
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organisational culture where these attitudes are part of the DNA has been challenging and 
has required a more intrapreneurial approach to innovation. Roy believed that such 
intrapreneurs need “support in the often fruitless search for workable solutions”, space to 
work on interesting leads and the implementation of a reward structure that recognises 
the distance from core activities at which the researchers are operating. Conflict is a 
common situation for the intrapreneur; they must be able to cope with rejection but 
ultimately must be capable salespeople as they are selling ideas and visions of the future. 
Roy illustrated these challenges through a personal story of the conceptualisation and 
development of the instant stain 
removal pen. 
 
Conclusion 
 
For the firm operating in an 
open innovation environment, 
intrapreneurial attitudes among 
its researchers are essential. 
Attempting to pursue open 
innovation can be a very 
rewarding experience for the 
employee but to achieve an 
environment in which these 
beliefs and attitudes are 
embedded can require “climate 
change”. The fruits of this intrapreneurial activity must go beyond the base organisational 
competencies but for a brand-building firm such as P&G, it must ultimately fit into its 
brand portfolio and complement these existing products. 
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Case Study 2: Accelerating knowledge transfer 
Chair: Dr Rob Phaal, Centre for Technology Management, IfM 
Speakers: Paul Palmer, Loughborough University; Professor John Murphy, BAE Systems 
 
Accelerating knowledge transfer: a case study from a KTN 
Paul Palmer, Director, Integrated Products Manufacturing KTN, Loughborough 
University 
 
Paul Palmer described how the UK Knowledge Transfer Networks 
(KTNs) support technology transfer, with particular reference to the 
Integrated Products Manufacturing KTN. Knowledge Transfer 
Networks are funded by the UK Technology Strategy Board (TSB) to 
help businesses to innovate by providing them with networking and 
partnering opportunities, giving them up-to-date knowledge on markets, technologies and 
routes to funding, and a voice to influence TSB strategy and government regulation and 

standards. There are a total of 24 KTNs, 
covering a wide range of topics and different 
models of activity.  
 
The mission of the Integrated Products 
Manufacturing KTN is to assist UK industry 
with research and technology transfer 
activities in the design, development and 
manufacture of complex products with 
integrated electronic and mechanical function. 
The main role of the IPM KTN is to put 
companies and innovators in contact with the 
knowledge and funding that they need to 
bring new products and processes to market. 
Membership is free, providing access to 
Technology Watch reports on current 

developments, on-line meetings, information on funding and the opportunity to take part 
in government industrial consultations.  
 
The Technology Watch service has proved to be a 
successful mechanism for providing members with up-
to-date information on both technology and business 
issues. The range of topics covered is illustrated by the 
topics of recent reviews: 
• Environmentally friendly road transport 

technologies 
• Remanufacturing – towards a more sustainable future 
• Mobile robots in Japan 
• New display technologies 
• The potential of nanotechnology 
• Segmenting your supply chain 
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• Training issues in SMEs 
• E-learning 
• The value of interaction and communication in the workplace 
 
Paul described the history of the IPM KTN, in the context of government-supported 
innovation networks. In the UK the origins of KTNs were the Faraday Partnerships that 
were founded in the late 1990s, supported by EPSRC and DTI funding. The role of the 
KTNs is somewhat similar to the German Fraunhofer Institutes, providing a bridge 
between university research and industrial application, although the organisational and 
funding mechanisms are very different. Creative approaches are required to maximise the 
impact of KTN activities, given the relatively modest levels of resources available.  

 
 
The IPM KTN has been one of the pioneers in the use of small value interventions to 
increase SME engagement with public funding, with more than £100 million in 
facilitated funding raised through a number of mechanisms, including: 
• Spark Awards – initiated by the IPM KTN and subsequently adopted by other KTNs, 

this scheme aims to kick-start a relationship between small companies and university 
groups that have not previously collaborated. Funding is a fixed sum of £5,000 
awarded in an annual competition. 

• CASE awards – three and a half year postgraduate awards allocated to companies 
either directly or via agents such as KTNs, with the aim of enabling companies to 



The 14th Annual Cambridge Technology Management Symposium, 25-26 September 2008 
Creating wealth from knowledge: practice and policy 

 
                                                                                                                                       

Page 23 of 47 

take the lead in defining and arranging projects with an academic partner of their 
choice. 

• Knowledge Transfer Partnerships – a UK initiative to support collaboration between 
companies and academic institutions, sponsoring a KTP associate to work within the 
company while working towards a professional qualification, jointly supervised by 
company personnel and a senior academic. 

 
Paul illustrated the benefits of such intervention with a series of case studies, including 
electronic and optical encapsulation, displays, numerical modelling, navigation and 
propulsion systems. Keeping track of outcomes of such collaborations is important but 
challenging, particularly due to the time lag between intervention and outcome: 
• With a large number of interactions it can be difficult and time consuming to keep 

track. 
• Change of personnel may cause ‘memory loss’ and breakdown of established 

relationships. 
• A (justified) desire to control intellectual property rights may lead to secrecy. 
• The KTN intervention may be just one of many successful helping hands over many 

years, and the role of early stage supporters becomes diminished as company 
priorities develop. 

 
 
Accelerating knowledge transfer: BAE Systems – University partnerships 
 
Professor John Murphy, Head of University Partnership Programmes, BAE Systems 
 
John Murphy described the challenges of developing 
and managing university partnerships, which is an area 
where BAE Systems is investing considerable effort in 
order to prepare for future markets. There is a need to assemble the best delivery team as 
the market changes, through accessing leading research, exploiting knowledge, 
education, training and recruitment. This requires large-scale coordination and alignment 
between various stakeholders, company requirements, solution sources (universities and 
suppliers) and funding sources. 
 
BAE Systems is a global business, with 
particularly substantial operations in the UK and 
USA, providing a perspective of the relative 
strengths and weaknesses of different knowledge 
suppliers in various regions: 
• In general the supply chain is a more reliable 

source of innovation than universities. 
• Universities in the UK, India and China have 

significant potential as a source of skills. 
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• Universities in the USA have a much 
greater potential for exploitation, which 
is critical for meeting BAE Systems’ 
requirements. This capability is 
attributed to the high percentage of 
funding in the US from mission-led 
agencies, leading to greater applications 
knowledge that aligns university 
outputs with the needs of the economy, 
and more rapid and efficient take-up by 
industry. 

 
The challenge for the UK is how to 

improve the exploitation of knowledge from university research without US-style 
mission-led agency funding. This will require improved applications knowledge and end-
user engagement mechanisms, and a better understanding of the ‘delivery chain’ and how 
to manage it (knowledge creation, transfer and exploitation). The establishment of the 
Technology Strategy Board is helpful, with its focus on technology exploitation. In 
addition, a focus on grand challenges and demonstrators in priority areas will encourage 
integration and exploitation of research outputs. 
 
Research Maturity Levels (RMLs) provide a measure of the progression of academic 
research to industrial exploitation, on a nine-point scale. There is a substantial gap to be 
addressed between academic research (RML ≤ 3) and industrial exploitation (RML ≥ 7), 
which are both well funded.  
 
The traditional approach of uncoordinated discipline-based research is too granular and 
incremental to address the current business and technological challenges. An integrated 
multidisciplinary approach is required, aligned for impact through a focus on mission-led 
grand challenges and demonstrators. In partnership with the Engineering and Physical 
Sciences Research Council (EPRSC), BAE Systems is co-funding substantial research 
programmes on this basis, to a value of approximately £22 million.  
 
Four grand challenges have been identified, in the areas of aeronautical engineering 
(flapless, maintenance-free UAVs), systems engineering (network-enabled capability), 
decentralised data and information systems (disaster 
response and recovery), and support solutions (enhanced 
support operations). Approximately 100 industrial 
engineers and 200 academics are involved, with four 
strategic academic partner universities (Cranfield, 
Southampton, Loughborough and Cambridge) and more 
than 30 other networked universities.  
 
These programmes are a step in the right direction, but further work is required to achieve 
the business results that BAE Systems is seeking. The success factors that have been 
identified include: 
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• Having a BAE Systems champion located within the partner university 
• Strong BAE Systems ownership, providing continuity and stability 
• Clarity of requirements 
• Applications knowledge embedded within the university team, to drive fundamental 

and applied research 
• Quality interactions between the right people 
• A focus on demonstrators, to pull early research to higher maturity levels 
• Research and funding across maturity levels 
 
Building on the experience of the grand challenge research programmes, the approach is 
moving toward ‘Solution Concepts Centres’ to enhance industrial impact and adoption, 
characterised by: 
 
• Integrated teams, with an industry-led steering board 
• High leveraged core programmes 
• Shared risk and shared cost 
• Multidisciplinary mission-led research across TRL 1-6+ 
• High maturity integrated outputs for industrial adoption, with an emphasis on proof-

of-concept and demonstration 
• Flexible stakeholder-driven formula 
• People flow and open innovation 
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Case study 3: Developing an open innovation culture 
Chair: Dr Tim Minshall, Centre for Technology Management, IfM 
Speakers: Gerard Bol, Game Changer, Shell; Chris Goldsmith, Head of Engage - BT 
Group CTO, BT 
 
Introduction 
Innovation is an increasingly distributed process involving networks of multiple, 
geographically dispersed players. 'Open Innovation' is one term used to describe the more 
collaborative approaches required in this evolving environment. One of the core 
implementation challenges is how to develop an organisational culture that allows open 
innovation to flourish.  In this case study session, two contrasting views of how such a 
culture has been developed were presented. 

Gamechanger and open innovation 
Gerard Bol, Game Changer, Shell 
 
Following a major corporate re-organisation in 1996, 
Shell’s innovation activities were restructured with 
‘Gamechanger’ being established to act as an 
incubator to feed the front end of Shell’s innovation 
funnel. 
 
The Gamechanger programme has dedicated fulltime 
staff, its own budget, authority to select and manage 
projects and, very importantly, direct link to (and commitment from) top management.  
 
Gamechanger has, on average, around 50-60 projects being executed each with an 
average runtime of 3 years and approximately 70% of projects involve external parties.. 
The Gamechanger team do not run the projects, but provide support for them (as shown 
in the ‘Gamechanger Process’ figure). 
 
Ideation is a key component of 
the process. Workshops are held 
twice per year, dedicated to 
‘hot’ problem areas.  Examples 
of recent workshop themes 
include ‘Arctic Frontiers’, 
‘Remote Operations’ and 
‘Stranded Gas’. These 
workshops are significant 
activities, bringing together 
around 30~40 people (both 
from within Shell and external 
groups) with diverse viewpoints 
to a ‘remote’ location for 3 
days. 
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Joint industry projects are not the preferred route for Shell. Experience has shown that 
with too many parties involved, too much compromise is required to allow really radical 
solutions to be implemented, and too much dilution among multiple parties prevents 
opportunities for maintaining a competitive edge.  To make joint projects work requires a 
very strong internal champion, someone with at least 10% of time to devote to the project 
and who is very well connected internally and externally. 
 
Shell works with universities to support its R&D activities in a number of ways, from 
informal links to individual academics through to strategic R&D alliances with 
institutions. Experience has shown that large, ‘top-down’ alliances can  fail to live up to 
expectations unless there is really well-thought through programme.  Negotiations with 
universities can prove very frustrating. Though Shell has standardised agreements, each 
university will have its own different one. This can result in long delays and protracted 
negotiations: the example was given of how it took twelve months of legal negotiations to 
set up a two month collaborative project.   
 
Shell recognises the potential of working with small and medium-sized enterprises 
(SMEs) and individual inventors but also the problems that such collaborations bring. IP 
management is a critical issue, with major concerns focusing around payment for IP 
protection, contamination of IP and freedom of action. Another fundamental problem is 
how to handle the high volume of ideas submitted to the Gamechanger website. 
 
Despite these problems, examples were presented of successful outputs of Shell’s current 
open approach to innovation.  These included projects on bioconsolidation, bioconversion 
of stranded gas, reactive liner perforating and adhesive bonding of pipelines. 
Shell is now running open innovation trials. These are focused around generalised 
problems, communicated to the outside world through a very clear problem definition. 
Experience has shown that for such trials to be successful requires input from those 
skilled in the process of ideation and the extraction of specific questions from complex 
situations.  Without well-formulated problem definitions, there is likely to be 
misunderstanding and divergence. 

Developing an Open Innovation culture – Innovation at the speed of life 
Chris Goldsmith, Head of Engage - BT Group CTO, BT  
 
This case study illustrated the ways in which BT has 
transformed its approach to innovation. BT’s operating 
landscape has changed dramatically since its 
privatisation in 1984.  At the core of this is BT’s move 
from ‘the’ provider of telecommunications services in 
the UK, to a commoditised service provider with new 
competitors, many of whom have emerged as a result of 
the growth of the Internet (e.g. Google, Skype, etc).   
BT used to have substantial internal telecoms R&D 
activities with 95% of telecoms research in the UK 
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being carried out by BT: this figure is now 5%.  A mindset shift for BT has been to shift 
from technology-push innovation to ‘Innovation at the speed of life’.  This has been 
driven by the recognition that BT needed to transform itself to cope with the changing 
external operating environment and to address its level of debt (£30bn in 2000/2001).  
Open innovation has been one of the tools used to support BT’s transformation which has 
resulted in transforming a £1bn pre-tax loss in 2000/2001 to a pre-tax profit of £2.6bn in 
2007/2008.  
 
For BT, open innovation is not just about R&D but about ideas and, in particular, getting 
customers involved. Fundamental research has not stopped, but new ways are being 
found to add to its effectiveness at addressing customer needs.  Innovation for BT is 
about ‘doing something different for business benefit’.  
BT is broadening its innovation activities at each stage of the route to market, and 
throughout the entire value chain.  
Examples were given to illustrate BT’s experience at transforming its approach to a more 
open process of innovation:  

• University collaborations work well (as there is relatively little risk) but working with 
start-ups can be more difficult. 

• Social networking presents many potential opportunities for innovation, but how do 
you get beyond the mindset of: “we don’t want our people wasting time on the 
internet”. 

• Innovation should encompass both in-flow and out-flow. In the past, BT’s view was 
“we use it, or it sits on the 
shelf”; now BT is happy to 
spin-out and spin-in 
innovations. 

• IP is the key issue for open 
innovation, but organisations 
need to avoid allowing this to 
hinder collaboration. 

• BT’s approach is now to look 
for a well-defined problem 
rather that starting with the 
technology and seeing where it could be applied. 

BT’s experience has led to the development of an ecosystem for open innovation that 
links the diverse parties needed to enable successful open innovation in the 
telecommunications industry. Of particular importance for this industry is the role of 
international standards. 
Specific examples were given of new approaches to support open innovation at BT: 

• www.ribbit.com has been acquired by BT to provide “an open platform for telephony 
innovation”. 
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• Crowd control video technology for use by London Underground was an example of 
an innovation which would never have happened without strong customer 
engagement. 

• ‘Facebook’-type applications 
are being used to improve 
knowledge flows to help spot 
unmet customer needs. 

In conclusion, there is a clear 
recognition at BT that successful 
open innovation is driven “people, 
not boxes”. BT is developing an 
open innovation culture with clear 
customer focus, collaborative ways 
of working, clear accountability, all within a learning, sharing organisational structure. 
 

Useful links: 
http://btplc.com/Innovation/ 
http://www.ribbit.com 
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But we need to replenish the lost seniors

Venture successes attract 
great technologists to 

Cambridge Consultants,

where they develop 
entrepreneurial skills,

which they use to create 
another spin-off

that becomes the 
next success story

2. People and motivation

 

Case Study 4: Local Generation of New Businesses – The Case of Cambridge 
Chair: Dr Elizabeth Garnsey, Centre for Technology Management, IfM 
Speakers: Ray Edgson, Cambridge Consultants; Dr Henning Sirringhaus, Plastic Logic 
 
Introduction 
Local centres of technology-based enterprise often grow through serial spin-outs as 
employees leave their former employment to start new companies that benefit from their 
experience and contacts. It is of considerable interest to examine in detail how learning 
occurs between generations of firms through this process.  Ray Edgson from Cambridge 
Consultants, which has a strong spin out record, presented evidence on the way in which 
new business are generated through university and corporate spin-out processes.  In 
addition, Dr Henning Sirringhaus, presented the Plastic Logic story, a spin-out of the 
Cavendish laboratories.   
 
Ray Edgson, Chief Technology Officer, Cambridge 
Consultants 
Cambridge Consultants has had an extremely high rate of 
return on its post bubble investments (+50%IRR) allowing 
them to continually reinvest and securing their reputation 
amongst both investors and investees.  They believe that their 
success attracts people to all aspects of their business (i.e. the 
entrepreneurially inclined and customers) as they don’t simply “do technology” but they 
commercialize it as well.   
 
They attribute their success to several factors including their initial investment decision 
process, ability to motivate people, affording new ventures the freedom to manage their 
own destiny and their providing an environment where early stage ventures can run at 
low cash burn enabling them to endure market uncertainties. 
 
Ray noted that having people who understand 
technology working side by side with people 
who understand markets fosters the  
interaction and dialogue that gives Cambridge 
Consultants the upper hand when spinning out 
technologies.  Their contract design and 
development office allows for this interaction 
on a regular basis and they constantly look for 
opportunities to recognize and capitalize on 
that dialogue.  In addition, they have a set of 
strict guidelines by which they vet 
opportunities.  These include; 
 

• Scalability – business model which allows for growth  
• Disruptive powers – as many companies have more resources –can only compete 

through disruption - fleetness of foot – speed of delivery (smarter/faster) 
• Barriers to competition - patents and protection 
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• Capable and committed team – highly ambitious  
 
When looking for the marketing and technology bridge they stick close to the areas where 
they have expertise and they don’t rely purely on their own judgment, seeking forms of 
external validation such as additional investment partners as well as commercial 
endorsements.   
  
Believing in the win-win scenario and the central importance of their high calibre people 
– there is a definite pay back for those who take risks and spinout companies from the 
core of Cambridge Consultants.  A total of 14 ventures have done so and no small 
number of millionaires has been created.  Their individual successes gain Cambridge 
Consulting high visibility – which in turn attracts new generations of highly competent 
and ambitious individuals as well as investors to carry on.  
 
Dr Henning Sirringhaus, Chief Scientist, Plastic Logic 
 
Dr Sirringhaus presented personal insights about spinning out 
Plastic Logic from the Physics Department at the University of 
Cambridge in 2000.  He started by commenting on the contrast 
between his example and those supported by Cambridge 
Consulting. He implied that by default – his never fully leaving his 
university position, the early stage of their technology, and his lack 
of experience in startup environments – this opportunity would have failed the 
Cambridge Consultant check list for investment. Thus offering testament to the fact that 
there is no one ‘right answer’.  
 
From the initial proof of concept for Polymer Light Emitting Diodes – which was 
discovered in the Cavendish laboratories in 1988, there have been several spin outs 
including Cambridge Display Technologies and Plastic Logic.  Plastic Logic built on 10 
years of plastic electronics innovation protected by 58 patents and patent applications.  It 
was and remains supported and funded by Herman Hauser who may not have fully 
understood the technology implications initially – but supported the people and the 
knowhow behind it.   
 
Until mid 2006 they considered themselves a technology licensing company – talking to 
large players about licensing their technology.  It became apparent that they couldn’t 
make this business model work due to the early stage technology but were encouraged by 
positive feedback from their prototype facility.  Through this facility the company was 
able to prove the technologies viability as well as develop processes to support its 
scalability.   
 
They were able to convince a number of their initial investors as well as several new ones 
to pursue a changing business model based on volume production.  The investors 
supported their drive to build a manufacturing facility and currently with over 150 
million in investment from multiple partners, the first product, an e-reader which mimics 
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the paper reading experience, is in early phases of production in their newly opened 
facility in Dresden Germany.   
  
It took 7 years to develop a scalable manufacturing process to go from 10 thin-film 
transistors (TFTs) on 1” substrate to 1.5million TFTs on A4 flexible substrate.  Plastic 
Logic found a solution to the problem, held clear IP and had the supportive infrastructure 
of the Technology Transfer Office, local VC’s and lawyers to make it possible.  The 
emphasis was on a strong team with a commercial focus from the outset and the 
appropriate balance between science and commercial support. 
 
Though Dresden offered not only financial incentives, but proximity to similar 
manufacturing plants and knowhow for the required skilled labour force, Dr Sirringhaus 
stressed the necessity of an ongoing relationship with the University.  He mentioned that 
there is potential way beyond electronic readers and sees activities such as CIKC – 
Cambridge Integrated Knowledge Centre – as providing a forum between university and 
industry as well as ongoing research activity. 
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Workshop 1: Navigating Industrial Emergence 
 
Dr Robert Phaal and Dr Eoin O’Sullivan 
University of Cambridge 
 
Introduction 
The industrial landscape is becoming 
increasingly complex and dynamic, with 
innovative technologies stimulating the 
emergence of new industries and 
business models. This workshop 
provided participants with an insight 
into early results from a research project 
that is using mapping techniques to 
support organisations to chart a course 
through this turbulent environment. This 
forms part of the ‘Emerging Industries Programme’ at the University of Cambridge’s 
Institute for Manufacturing, which seeks to understand the dynamics of emerging 
industrial systems in order to enhance the ability to rapidly exploit scientific and 
technological capabilities, funded by the UK Engineering and Physical Sciences 
Research Council (EPSRC), as part of IfM’s Innovative Manufacturing Research Centre 
(IMRC). 
 
Summary 
The ‘Navigating Transitions’ project is using roadmapping-based frameworks to 
undertake rapid scans of historical technology-based industrial emergence. These maps 
enable the dynamics and characteristics of emergence to be understood and 
communicated. Learning will be transferred to practical tools to support the navigation of 
future emergence and associated transitions. During the pilot phase 20 maps have been 
produced for a diverse range of industries: automotive, battery, catalytic converter, 
cheese, computer, digital camera, display (TFT-LCD), low temperature, medical imaging 
(including MRI, ultrasound, tomography and X-ray), mobile phone, orthopaedic trauma, 
personal music, photovoltaic, semiconductors, silicon gyro, software and synthetic 
diamond. 
 
Eoin O’Sullivan illustrated the 
mapping technique with the example 
of the medical imaging industry, 
highlighting the co-evolution of MRI, 
ultrasound, tomography and X-ray 
systems. The case illustrated a number 
of features that have been observed in 
the set of maps produced, for diverse 
sectors and technologies, including 
phases and transitions associated with 
industrial emergence, characterising 
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events, enablers and barriers. This has led to a preliminary framework for industrial 
emergence, summarised below. 
  
The phases of industrial emergence emphasise the transitions from science (S) to 
technology (T) to application (A) to market (M): 
1) Precursor phase (S), which can take many years (even centuries), from the original 

observation or event through to the first demonstration of scientific achievement 
which stimulates serious industrial interest and investment.. 

2) Science-to-technology transition (S-T), leading to a demonstration of technical 
capability (a prototype system). 

3) Embryonic phase (T), where the focus is on improving the performance of the 
technology to a point where it is commercially viable. 

4) Technology-to-application transition (T-A), leading to the first commercial sale. 
5) Nurture phase (A), where the emphasis is on improving the performance and 

functionality of the application, focusing on customer requirements. 
6) Application-to-market transition (A-M), establishing an early market, characterised 

by Moore’s ‘chasm’ and Rogers’ ‘valley of death’. 
7) Growth phase (M), focusing more on market and commercial aspects in order to grow 

the business. 
8) Maturity phase, where economies of scale are important as products become 

commoditised. 
9) Decline / renewal phase, where either the industry declines or is renewed through the 

development of new science-based technologies (a ‘second wave’) associated with a 
repeat of the above phases and transitions. 
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The particular events or landmarks (‘sparks’ of industrial emergence) that characterise 
emergence and demarcate these phases and transitions are: 
• Science demonstrators (precursor phase), such as seminal journal papers or 

experiments. 
• “It’s possible” applied science demonstrator, associated with the end of the precursor 

phase, which triggers industrial interest and investment – showing that the theory and 
experimental equipment have practical application. 

• Technical demonstrator, associated with the end of the S-T transition, showing how 
the technology can be applied in a working system prototype. 

• Application demonstrator, associated with the end of the embryonic phase, 
demonstrating the potential benefits of the system to customers, at an acceptable level 
of functionality, performance and price. 

• Specialist pre-mass market sales, associated with the T-A transition, before 
commercial sales (e.g. consulting or renting access to specialist research equipment). 

• First business sale, associated with the end of the T-A transition. 
• Early adopter market, associated with the nurture phase, composed of sophisticated 

users who will pay a premium for new functionality. 
• Mass market demonstrator, associated with the end of the nurture phase, where the 

application functionality and cost is at a level suitable for a wider market, required to 
support business growth. 

• Precursor markets, associated with the precursor, embryonic and/or nurture phases, 
where an existing or analogous market exists that influences the entry of new 
technology-based applications. 
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• External markets, associated with other industry sectors that benefit from technology 
and application developments in the sector of interest. 

• External sparks, in other industry sectors, which support and accelerate industrial 
emergence in the sector of interest. 

• Enablers of industrial emergence. 
• Barriers to industrial 

emergence. 
 
Outputs 
The workshop provided a valuable 
opportunity to test the preliminary 
framework for industrial 
emergence, at a critical stage in the 
project. Participant views were 
captured, focusing on key enablers 
and barriers to emergence, together 
with comments on the preliminary 
framework itself. A particular 
challenge moving forward will be 
to translate learning from historical cases to the uncertain future, to support strategy and 
policy.  
 
Based on the results of this pilot phase, and stimulated by the results from this workshop, 
further work is required to develop, refine, test and apply the framework: 
• Literature review, to develop and refine the framework further, to confirm the phases 

and transitions for the industrial emergence framework, to identify relevant themes 
and perspectives, together with associated characteristics, enablers and barriers. In 
particular, all time-based lifecycle models are of interest (e.g. industry evolution 
curves & cycles, product lifecycles, S-curves, technology readiness levels, disruptive 
technology models, ‘long waves’ – Kondratieff cycles, stage gate & funnel models, 
firm growth paths and ‘hype’ curves). 

• Industrial consultation to test the utility of the framework. 
• Development and refinement of case studies, to establish a set that demonstrates the 

characteristics of industrial emergence for a range of emergence types and sectors. 
• Application of framework to current and future industrial emergence, in collaboration 

with industry and government agencies, to develop and test practical tools for 
supporting strategic decision-making. It is envisaged that a combination of 
roadmapping and checklist-based decision factors will be used. 
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Workshop 2: The Fuzzy Front End of Innovation: Managing Breakthrough Ideas 
Daniel He and Dr Clive Kerr 
University Of Cambridge 
 
Background and aims of workshop 
Creating breakthrough innovation becomes a key strategy for many organisations in an 
increasingly competitive environment. An important precondition for the implementation 
of such substantial innovation is the identification of breakthrough ideas in the front end 
of the innovation (FEI) process. Some argue that the FEI has to remain fuzzy because this 
guarantees a creative impact on the innovation process. Others argue that idea generation 
without any focus does not add value for organisations. It needs to be structured 
systematically. However, a successful way of managing the FEI for breakthrough 
innovation entails a combination of both. In order to boost the innovation productivity, 
organisations need to be capable of not only generating a sustainable flow of ideas, but 
also managing sufficient discipline to capture, filter, focus and pursue ideas. This 
workshop aims to explore and practice the insight: How can organisations achieve a 
balance between idea generation and value creation? The workshop agenda is shown in 
figure 1. 
 
Group Game: The Breakthrough Idea Challenge 
 
This game is designed to put participants into a simulation of real-life breakthrough idea 
generation and selection environment which involves making decisions with high level 
business vision [this is ‘Imagine you are a team of senior managers who are interested in 
delivering better services in order to address the global aging population (eg. 
Healthcare, Communication, Mobility, Food, Tourism, etc.)’] and insufficient amount of 
information, working with cross sector teams and generating and selecting ideas in a 
short time space. Objectively, a set of criteria for prioritising ideas based on the 
‘attractiveness of opportunities’ and ‘fit to organisation capabilities’ is used to facilitate 
the idea prioritization at the end. 
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Figure 1. Workshop Agenda 
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Generate and Prioritize Breakthrough Ideas 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The 18 workshop participants were divided into three groups by random selection. All 
participants generated ideas individually first, and then shared their ideas with their own 
group. The aim of this was to refine the ideas for selection based on internal group 
opinions. Those selected ideas were displayed on a board by each group and shared with 
other groups. The three groups presented their final ideas according to the breakthrough 
idea template (see figure 2). Finally, the 18 participants used the criteria based on the 
Idea Due Diligence Model (see figure 3) to evaluate and prioritize the 3 selected ideas. 
 
 
 
 
 
 
 
 
 
 
 
 
Game Result 
 

Figure 2. Breakthrough Idea Template
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Figure 3. Idea Due Diligence Model 
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Quantified results confirmed that group 1&2’s ideas were almost identical. Although the 
result shows that idea 1 is the winner, most participants agree that in real life it might not 
be chosen for a few reasons/uncertainties. From which they point out that senior support 
in the company is vital important for implementing breakthrough innovation. Participants 
from defence sector also pointed out that prioritizing their ideas needs to take global 
political environment and government budget into account. 
 
Lessons Learnt 
 
1. Less effort on measuring the ideas, but more on generating new ones. Often, 

companies put more effort into the innovation processes, but neglect the front end of 
innovation where the ideas are generated. This is very dangerous because when ideas 
are so new and ill-formed, the data we can get are at best ‘iffy’. 

2. Cross-sector idea generation has been recognised as creating more breakthrough 
opportunities. 

3. The best evaluation is giving feedback where it can make an improvement on ideas. 
 
As organisers and facilitators, we will also work to improve the workshop by giving more 
time to participants to collaborate and network with each others. In this way it is expected 
that more focused practical experience and business opportunities will be exchanged 
during the workshop. 
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Workshop 3: Environmental innovation and entrepreneurship 
Dr Nicola J. Dee 
University of Cambridge 

Introduction 
The workshop explored environmental innovations and entrepreneurial opportunities, 
with a focus on value creation and capture. It was asked how much value could currently 
be created and captured from environmental innovations considering pollution and non-
renewable resource use are under-valued in the market place. This conversation was 
stimulated with a review of the business environment, and the key trends impacting 
environmental opportunities. If enterprise is a stimulus to a paradigmatic shift towards a 
more sustainable regime, then enterprise needs to create and capture value from 
environmental innovations, which may only be possible with interventions by public 
authorities. 

Summary 
The aims of the workshop were to: 

‐ Discuss the drivers and characteristics of entrepreneurial opportunities for 
environmental innovation 

‐ Explore whether public authority intervention was necessary for the creation and 
capture of value from environmental innovation 

The workshop was attended by companies facing environmental pressures, and business 
support and technology transfer services aiming to understand the trends and 
opportunities for new ventures with environmental innovations.  
 
While climate change, other environmental problems, and health are prompting a more 
sustainable approach towards living, these changes in priorities are causing technology 
and market uncertainty. Such uncertainty is typical during a paradigmatic shift where 
there is a ‘…radical transformation of the prevailing engineering and managerial 
common sense for best productivity and most profitable practice, which is applicable to 
almost any industry’ (Freeman 1992 p.135). Navigating such uncertainty involves 
opportunities and obstacles to the creation and capture of value from environmental 
innovations. Such uncertainty was widely recognised by the workshop group. 
 
Evidence of the early stages of a paradigmatic shift can be seen by the way companies are 
re-framing their businesses in environmental terms. During this transition we are seeing 
well known companies not normally known for being green touting themselves with 
various eco-labels. Workshop attendees recognised this behaviour through many of their 
own examples. Environmental claims should be made according to additionality i.e. 
environmental gains that are achieved not through business as usual, but in addition to 
business as usual. However such misclaims are not unexpected while eco-labels are 
desirable in the market, and yet are poorly defined. 
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While environmental credentials are increasingly important to customers and therefore 
branding, could they also offer new business opportunities? Current organisational and 
institutional structures do not often support sustainability. While new initiatives are being 
introduced, like carbon trading, unsustainable systems remain endemic. For example an 
attendee stated that around 30% of aviation fuel is wasted due to an antiquated traffic 
management system which is fragmented across Europe. Interestingly shortly after the 
workshop EU ministers announced the SESAR project to help solve this problem through 
developing a ‘Single Sky’ solution1.  
 
Outputs 
During this period of change, new greener technologies can be introduced, and old 
technologies can have a green ‘makeover’. The group generally agreed that integrated 
rather than bolt on solutions would probably cost less comparatively. However the 
replacement of all goods with new greener alternatives would have its own environmental 
costs. Overall the group agreed that to promote more sustainable activity, government 
would need to intervene so that environmental activities and innovations were properly 
rewarded in financial terms. The group felt that both ‘carrots and sticks’ were warranted, 
with some advocating more of an emphasis on incentivising good behaviour rather than 
penalising bad behaviour. While entrepreneurs will introduce new environmental 
products and processes, it was questioned how much they would be able to influence the 
design of such public authority interventions. Although there are examples of this 
occurring, attendees were sceptical that entrepreneurs could find the appropriate channel 
to government, and whether government would respond. If government fails to intervene 
in a manner which enables environmental innovations to create and capture value, then 
we will struggle to meet international climate change targets. 
 
Solar panels are valuable especially in distributed off-
grid applications e.g. navigation buoys 

                                                           
1 http://www.euractiv.com/en/transport/ministers‐back‐single‐sky‐amid‐airline‐scepticism/article‐
176228 
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Workshop 4: Developing and acquiring skills for innovation. 
Judith Shawcross, Dr Letizia Mortara and Dr Tim Minshall 
University of Cambridge 
 
Introduction 
This workshop drew upon the results of two strands of 
research, one looking at the skills needed for open 
innovation, and the other looking at those needed to take 
emerging technologies to market. In setting the context for 
the workshop some of the key points made included; 

• It’s not all about skills, the key factor is people … individual characteristics, 
knowledge and experience also play a significant part  

• The culture of the organisation has a major impact on how and if the skills are 
used 

• There is a wide range of skills involved  
o from ‘softer skills’ such as communication, to ‘harder skills’ such as 

Intellectual Property, 
o covering many diverse functions from leadership, to relationship building 

to project management to negotiation and finance 
• Some skills build on others so it makes sense to build these over time and in the 

right context.  
 

In the discussion that followed, four groups examined the questions below from differing 
perspectives, focussing on the symposium theme of creating wealth from knowledge.  

• What are the key skills?  
• What are you missing/ find hard to get?  
• What skills make the biggest difference? 

 
Group 1: Large Company perspective on ‘soft’ skills 
Group 2: Large Company perspective on ‘hard’ skills 
Group 3: Intermediary / Support Organisation on ‘soft’ skills 
Group 4: Intermediary / Support Organisation on ‘hard’ skills 
 
Key Findings:  

• There was a range of interpretations of what made a hard skill and what made a 
soft skill. Some of the groups focusing on soft skills ended up discussing more 
about personal characteristics.  

• The skills needed were very much dependent on the organisation and its context 
i.e. activity driven.  

• Organisation culture was often seen as a barrier to fully exploiting the skills 
available - in that it can restrict new talent and it can be hard to reserve judgement 
on new ideas that don’t seem to fit. 

• Organisations needed flexibility to get the right skills at the right time.  
• Despite the different perspectives, company or intermediary, there was very close 

agreement on the skills needed. 
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Centre for Technology Management

Types of Skills

Finance

IP

Soft Skills

Hard Skills

Communication

Relationships

Spectrum

 

Summary of Group Outputs 
Key Character Traits: Resilience, tenacity, integrity, curiosity, passion 
 
Key Soft Skills: Communication, 
creativity, networking, leadership, 
vision, risk awareness, strategic 
marketing, thinking laterally/outside 
company culture, work across 
cultural boundaries, 
interpretation/synthesis of 
information 
 
Key Hard Skills: Risk Assessment, 
business intelligence (knowledge 
management), idea evaluation, 
leadership & management, supply 
chain management, product management, portfolio management, technical/scientific, 
understanding markets, ideas management 
 
 
In the second part of the workshop the round table discussion was based around the issue 
of acquiring skills. Attendees were invited to share examples of good practice and raise 
issues that impacted on the acquisition of skills. This has been collated and summarised 
below. It should be noted that with the limited time available only a small number of 
opportunities and issues could be discussed.  
 
Secondments:  

• Two to three weeks is a good length in total and this can be spread over a longer 
period say 3 months.  

• A clear task /project focus is advisable.  
• Good for working with partners and supporting future partnering 
• Avoid long secondments i.e. over 3 months, people are out of sight and 

sometimes don’t come back.  
 
Bringing new skills in: 

• For Universities - Entrepreneurs in Residence and Fellowships can work well but 
you need to give them time and a budget to make a difference. 

 
Programmes: 

• Apprenticeships – a proven path for skill development and providing a range of 
experience. 

 
Developing skills:  

• Use personal development plans linked with an organisation’s needs.  
• The quality of line management in terms of people development is critical.  
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Centre for Technology Management

Building Skills

Individual Skills
e.g. Communication, creativity, team working

Business Skills
e.g. finance, marketing, sales

Technology 
Business Skills

e.g. IP, collaboration

Emerging Technology
Business Skills

e.g. market development

T
I

M
E

 

• It can be difficult to assess what level of skill is needed and what level of skill is 
available.  

• Can be developed by using a buddy, mentors, training/coaching, “sit by Nelly!” 
• People need to have a safe, supportive environment to develop skills. It is then 

appropriate to take them out of their comfort zones to develop new skills.  
 

Organisational Culture: 
• Has a big impact on soft skills – defines how an organisation does things.  
• Must have a culture that is supportive of innovation. 
• Standard hard skills, structures and metrics don’t support innovation. 

 
Organisational Process: 

• Can often be overly focused on 
potential ‘stars’ 

• In RAF / MoD,  in general, the best 
get to the top quick 

• Is there an age bias when spotting 
talent?  

 
Self Development: 

• Enable people to develop their own 
ideas e.g. TWI Core Research 
Programme, provides motivation 
and opportunity to develop. 

• Experience is needed – need people who have made mistakes and learnt from 
them 
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Sir Richard Dearlove, Master of Pembroke College 
 

After Dinner Speech, Emmanuel College, 25th September 
 

Sir Richard Dearlove gave an entertaining overview of his 
experiences as “C”, the head of MI6, with a technology 
perspective.  He started with an amusing anecdote from the 
dot-com era, when he was flown by Concorde to meet the 
head of the FBI in the USA.  He was seated next to a young 
man who had a successful IT company.  All secret service 
staff are taught to elicit information while imparting very 
little about themselves, so by the end of the flight the young 
man had told C all about himself, how much his company 
earned, its prospects for the future, etc... while the young man 
in question had absolutely no information at all about C.  When the plane landed in the 
US, the FBI boarded the plane with several agents, and announced loudly "Would all 
passengers please remain seated while we escort this VIP to his car". As C left the plane, 
the young man shouted from the back "…and who the f*** are you?!" 
 
Sir Richard then went on to explain the use of technology, particularly communications 
technology, within the intelligence agencies.  In the early days, intelligence work was 
mainly about finding the right information, coupled with manual processing. Since the 
1980s computers have played an increasing role, with the volume of information 
requiring sophisticated technology. COTS systems are mostly used now, integrated and 
adapted to suit the particular organisational requirements. This is an information filtering 
and processing job.  He is amazed by what people put out onto the Internet – and wonders 
if people actually realise how much they are releasing. 
   
These technologies, therefore, have changed the way that intelligence agencies operate in 
the sense that intelligence work is about finding the extra information that people do not 
make public.  C used the analogy of cats’ eyes in the road. Prior to the information 
technology revolution, intelligence agencies were searching in the dark for those "cats’ 
eyes" of information, the bright light points that guide their way on the dark road they are 
travelling at high speed.  With the creation of the new technologies and their application, 
the search for information is now conducted under a bright street lamp and the role of the 
intelligence agencies is to ensure that they are able to look beyond the edge of the light 
and find what is lurking in the darkness. He stressed the importance of the human factors 
as critical in the adoption and operation of these new technologies. 
 
Sir Richard took several questions after his speech, remarking that there was no such 
thing as an indiscrete question, only an indiscrete answer! 
 
On the issue of managing the few really bright and innovative staff, he commented that it 
was important to delegate, give them freedom to operate, but within a broad scope that 
has very well defined, clear and consistent boundaries. The tension and balance between 
control and creativity is one of the hardest management challenges. 
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Barriers Enablers

Resources

Technology

Products & 
Services

Leadership & 
Management

Business 
Development

Market

Others

Appendix: “Creating wealth from knowledge: barriers and enablers?” 
 

The slide below summarises the number of delegate responses to a discussion question posed during the 
Symposium, where they were asked to describe enablers and barriers to creating wealth from knowledge. It 
was found that there were common themes in the individual responses for the two categories. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Enablers 

• Fewer managerial levels 
– Easier access to senior managers 

• Open minded, external perspective 
– Keeping in touch with those outside the firm 

• Collaborations, partnerships, relationships 
– Supply Chain, academia/industry, complementary technology firms 

• Leadership and vision 
– Inspirational, passionate, strategic and consistent 

• Market knowledge and contacts 
– Providing insights and foresight 

• Different experiences and perspectives 
– Put mix of people together 
– Move people around 

Barriers 
• Short-term view - Investments 

– Incremental products (safe bets) 
– Budget constraints 
– Priorities of tomorrow  

• Comfort zone 
– Customers don’t want to accept change 
– Not looking elsewhere for technologies – “tunnel vision” 
– Underlying attitude of not wanting to take risks 

• Shortages of key skills 
– Access and resource planning 

• Difficulty of identifying real opportunities for disruptive technologies 
– Particularly at the interface of multiple markets 

• Fast Prototyping and manufacturing knowledge 
• Lack of knowledge 

– What is going on out there? 
– What is recorded? What is accessible? 
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