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Chips for Everything: follow-up 

THE GOVERNMENT’S RESPONSE AND THE COMMITTEE’S 
COMMENTARY 

1. In November 2002 we published our report Chips for Everything: Britain’s 
opportunities in a key global market1. The Government responded in June 
2003, and the text of that response is given in Appendix A. 

2. We were disappointed by several aspects of the response, particularly given 
that the Minister for Science and Innovation, Lord Sainsbury of Turville, 
had made such a positive closing speech when the report was debated in the 
House of Lords on 14 March 20032. As a follow-up, the Select Committee 
therefore invited comments from third parties on the Government’s 
Response. A list of those who responded to this invitation is given in 
Appendix B, along with their comments in full, and we wish to take this 
opportunity to express our thanks to them for their very valuable assistance. 

3. The respondents in general shared our concern that the Government had, in 
the words of the Institute of Electrical Engineers (IEE), “failed to grasp the 
importance of System-on-Chip design to the UK and the urgency with which 
measures are needed to enable its potential to be achieved”. In particular 
they drew attention to the Government’s response to recommendation (c) of 
the original Report, that the Department of Trade and Industry (DTI) and 
the Engineering and Physical Sciences Research Council “should urgently 
establish a single national research institute for System-on-Chip design”. The 
Government did not accept the recommendation, believing that research 
would be better carried out “through support for facilities based at university 
campuses or national research laboratories”. The respondents all agreed with 
us that the Government’s approach was wholly unsatisfactory. 

4. We therefore highlight once again this central recommendation of our 
original Report. We also draw attention to the fact that, despite the absence 
of Government leadership, the United Kingdom’s chip design community is 
pressing on independently towards the establishment of a distributed, 
managed network designed to fulfil the functions of a national research 
institute. 

Towards a National Research Network for System-on-Chip design 

5. A common theme of the comments we received was that, in the absence of a 
single centre of excellence, a distributed but managed network, fulfilling 
similar functions, is required if the UK’s efforts in the area of System-on-Chip 
are to be effectively co-ordinated. The Institute for System Level Integration 
(ISLI) and UK Paradigm Shift Consortium (UKpsc) put forward models for 
such a network, while the IEE, Scottish Enterprise and Professor John 
McCanny all supported the idea. 

6. Research and development in this area are currently too fragmented in the 
UK. System-on-Chip design would benefit from greater interdisciplinary 

                                             
1 House of Lords Science and Technology Committee, 2nd Report, Session 2002-03 (HL Paper 13-I). 
2 For the text of the debate see HL Deb, cols. 1569-1603 
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working between groups and clusters across the country. A managed network 
would encourage a much closer working relationship between finance, 
industry, research and technology, and would help the sector to respond 
quickly and coherently to changes in this fast-moving technology. 

7. Such a network would also be an efficient way to draw in investment in 
System-on-Chip design. But to attract industry, it must focus on user needs, 
supplying innovative solutions to identified problems. 

8. ISLI notes four areas that the network could cover: 

• Education and training (with MSc, EngD and CPD programmes). 

• Support for industry research and development: providing design tools and 
remotely accessible shared resources (such as rapid prototyping tools), 
and establishing an ‘eDesign Grid’. 

• Research and design activities: managing and negotiating national and 
international R&D projects and programmes, including UKpsc (see 
below). 

• Enterprise: developing initiatives to encourage spin-outs, incubating start-
ups, maintaining a catalogue of IP, acting as a portal for venture capital, 
and working with RDAs. 

9. ISLI suggests that this managed network would have five nodes, in Scotland, 
the North West, the South West, Cambridge/London, and Northern Ireland. 
Each node would manage its own programmes, bringing together 
administration, technical support, project groups and research students, with 
support from local RDAs. The eDesign Grid would provide the 
infrastructure to link nodes to create the “virtual institute”. 

10. Both the recently published Lambert Review from the Treasury and DTI’s 
Innovation Review recognise the important role the regions have to play in 
encouraging innovation in the UK. Much of this is in accord with the Select 
Committee’s recent report Science and the RDAs: SETting the regional agenda3. 
A national network with distributed nodes would allow the RDAs to boost 
local economies whilst drawing on expertise from across the UK. 

11. Both ISLI and the IEE recommend funding at a level of at least £10 million 
per annum, with a long-term commitment, so as to build up an 
internationally competitive base in the UK. They suggest that part of this 
funding could come from industry in kind. 

12. UKpsc argued in addition for a research programme with three basic themes, 
developed after wide consultation. These would be: 

• Architectural exploration of complete systems; 

• Inter/intra chip and virtual systems networking; 

• Improving and accelerating multi-site design capability. 

 The consortium plans to support up to one hundred researchers, with 
funding of £100 million over ten years. 

13. With the support of many of the key players in research and industry, 
we remind the Government of our recommendation that it establish a 

                                             
3 House of Lords Science and Technology Committee, 5th Report, Session 2002-03 (HL Paper 140-I). 
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national research institute for System-on-Chip design. Our witnesses 
have set out the possible focus for a managed network, which is 
already being developed by stake-holders, and which would fulfil 
many of the functions of such a centre of excellence. We support this 
development, and draw the Government’s attention to it. 

14. However, we are convinced that if such a network is to be set up, it is 
for Government to ensure that there is a clear leader, expert in the 
field, who takes responsibility for establishing it and driving it 
forward, as well as for its day-to-day running. There should also be 
explicit objectives, agreed from the start. If these conditions are met, 
and if there is an adequate Government contribution to funding, we 
believe that a distributed, managed network can meet the objectives 
set out in our original report. 

15. We have already witnessed good co-ordination between organisations 
to develop proposals for a national network for System-on-Chip 
design. We now look to the Government to take this work forward by 
providing support and leadership. UK plc has great strength in chip 
design, but we must build on this strength if we are to resist the 
increasing competition from overseas. 
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APPENDIX 1: THE GOVERNMENT’S RESPONSE 

Government Response to the House of Lords Science and Technology Select 
Committee Report Chips for Everything 

The new industry  

(a) To enable the UK’s new-style computer industry to be appropriately 
recognised and fostered, we recommend that the Government urgently establish a 
task force to bring greater coherence to their dealings with the industry, through 
the implementation of the recommendations in our Report and otherwise. Further, 
we recommend that the Government give wide publicity to the composition, remit 
and contact arrangements for this task force. (Paragraph 7.8) 

The Government accepts the need for a coherent approach which integrates hardware 
design, software, digital content, telecommunications, IT services and manufacturing more 
than ever before. The Information Age Partnership, which meets regularly under the chair 
of the Secretary of State has a wide-ranging membership encompassing these interests. 
Within this, discussions are ongoing with Information and Communications Technologies 
(ICT) trade associations and other key players to agree the future requirements of the 
entire ICT arena. The Government therefore sees no need to set up a further task force. 

Design and Architecture 

(b) We recommend that the Research Councils—in particular, the Engineering 
and Physical Sciences Research Council (EPSRC)—should review the funding for 
research into microprocessor design and architecture to ensure that both its level 
and its delivery are matched to the strengths and needs of UK industry. 
(Paragraph 8.27) 

The Government has always funded a broad research portfolio underpinning the UK 
Electronics Sector through EPSRC. However, in recent years, research into electronics 
design, architectures and manufacturing has become less well represented in the EPSRC 
research portfolio due to shortages of design engineers within the research community. We 
are taking a number of steps to improve the situation by trying to raise the level of expertise 
in this area of the science base. Particular initiatives have been the PRIME and EPPIC 
Faraday Partnerships, Masters Training Packages and the Engineering Doctorate 
Programme on System on Chip technologies based at the Institute for Systems Level 
Integration. 

(c) So that UK strengths in computer design and architecture can be maintained 
and developed within the global market, we recommend that the Department of 
Trade and Industry (DTI) and EPSRC should urgently establish a single national 
research institute for System–on–Chip design. (Paragraph 8.32) 

The Government does not accept this recommendation. The Government believes that 
basic research in this domain is best carried out through support for facilities based at 
university campuses or national research laboratories, providing funding for wider access 
by the UK science base through competitive peer review. Existing examples include the 
EPSRC supported Micro Electronics Facility at Southampton University, the III-V 
Semiconductor Facility at Sheffield University and the Central Microstructure Facility at 
the Central Laboratory of the Research Councils (CLRC). We believe that this approach 
affords important flexibility in responding to changing scientific opportunities. 

In addition, the Institute for System Level Integration (ISLI) represents a substantial 
educational institute for System on Chip (SoC) design, attracting major inward 
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investment from companies such as Cadence and Motorola. The role of the ISLI is to be 
an industry facing organisation undertaking collaborative research, postgraduate training 
in SoC design, and support for industry adopters, commercialisations and spin outs. 

(d) We recommend that DTI and EPSRC establish a national programme for 
design and architecture, along the lines of the e–Science initiative, for the three–
fold purpose of: providing an earlier focus for research and development in design 
and architecture; wider support for the institute when established; and a 
framework for potentially useful activities not central to the particular focus 
selected for the institute. (Paragraph 8.40) 

The Government accepts that if the UK is to remain at the forefront of research in 
innovative microprocessing then it will need investment of a significant and sustained level 
in order to maintain critical mass of activity. This could best be based around 
collaborative research and training in partnership between the science base and industry. 
Discussions are now taking place between EPSRC and DTI on the approach needed for 
innovative microprocessing and the funding implications. 

(e) We recommend that DTI and EPSRC should explicitly recognise that any new 
funding initiative in this area would require sustained long–term commitment. 
(Paragraph 8.43) 

The Government notes the requirement for long-term commitment. Indeed, in the areas of 
silicon micro-fabrication and organic and inorganic semiconductors major initiatives (such 
as Interdisciplinary Research Centres) were funded for up to ten years, and some of the 
current facilities available to university researchers have been supported for almost twenty 
years. 

Microprocessor technologies 

(f) We recommend that, within the funding allocated for research into computing 
devices and manufacturing, DTI and EPSRC should place the emphasis on radical 
developments in microprocessor technologies where there is a greater prospect that 
UK industry could play a significant role long-term. Further, they should also 
ensure that this work has appropriate co-ordination and focus. (Paragraph 8.5) 

The Government recognises the importance of encouraging radical approaches by the 
science base and there are many examples where we do this. The EPSRC programmes on 
Novel Computation and Quantum Information Processing are examples in this sector, 
together with LINK Programmes focused on technology areas of strategic importance to 
industry. Many of these activities have a focussing function imbedded within them. Other 
arrangements introduced by EPSRC to provide focus and stability include ‘Platform 
Grants’ for key research groups to enable them to take a more strategic view of their 
research and engage in more adventurous, ‘high risk, high potential return’ activities. It is 
also developing the concept of ‘Portfolio Partnerships’ with our world leading teams to 
provide a five-year funding envelope, which they can deploy flexibly across a programme 
of research. 

The DTI also considers radical approaches to be a priority in this sector. Although there is 
often a need to balance radical approaches with support for incremental innovation in 
mature industries, this is less relevant here due to the minor presence of the UK outside of 
the design arena. 

(g) Because of the significant commonality between nanotechnology and likely 
future computer technologies, we recommend that DTI should include the 
exploration of alternatives to CMOS in the remit of at least one of the proposed 
nanotechnology centres. Further, we recommend that DTI should consider 
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integrating into that centre the semiconductor processing facility recently 
recommended by the Foresight Defence and Aerospace Advisory Committee. 
(Paragraph 8.10) 

The Government anticipates that direct investment will support new avenues in materials 
work in nanotechnology and microtechnology rather than silicon substrates owing to the 
recognized lack of support worldwide, although the details of the national strategy have yet 
to be finalized. This will be taken forward alongside the EPSRC’s recent funding of £4.4 
million to upgrade the silicon microelectronics facility at the University of Southampton. 

(h) Given the vital role of metrology in chip fabrication, we recommend that the 
National Physical Laboratory should urgently complete its review of the way it co-
ordinates its activities relevant to microprocessing, and implement a clear strategy 
for developing and marketing its contribution to the global computing industry. 
(Paragraph 4.42) 

The National Physical Laboratory (NPL) has undertaken a review of its activities under 
the different National Measurement System (NMS) technical programmes to identify 
what work is directly relevant to microprocessing and chip manufacture. NPL has 
appointed a senior scientist to act as the focal point for such work at the Laboratory. DTI 
is already working on a targeted sectoral approach to knowledge transfer from the NMS 
technical programmes; the computing and microprocessing sector is a clear candidate for 
such an approach 

Skill needs 

(i) We recommend that the Government and universities take specific action to 
address the crisis in recruiting and retaining university academic staff in computing 
and electronics. Further, we recommend that the Government should consult 
universities and industry about ways of making the exchange of staff between the 
sectors more straightforward and commonplace. As part of this, particular 
attention will need to be paid to salary differentials and the current emphasis on 
the importance of research output on the basis of publications. (Paragraphs 9.9 
and 9.15) 

The Government is responding to concerns about career progression opportunities and 
recruitment and retention problems through “Investing in Innovation” 
(www.ost.gov.uk/policy/science_strategy.pdf), the Government’s strategy for science, 
engineering and technology, which was published in July 2002. This provided funds to the 
Research Councils to increase the average doctoral student stipend and postdoctoral salary 
by up to £4000 in specialist fields by 2005-06. The mechanism for identifying the areas 
that should be targeted for these increases is currently being considered through Research 
Councils UK. 

The Government has also committed itself to providing funds to create 1000 new academic 
fellowships (200 a year, each lasting five years) to facilitate the progress of contract 
research staff into academic posts. The universities themselves also have a vital role in 
ensuring that appropriate numbers of high quality research and teaching staff are retained 
in nationally important areas such as design, computing and electronics. 

Assisting new ventures 

(j) We recommend that the Government should revisit the general question of 
exploiting intellectual property, with particular reference to the complicated field 
of computing, and seek to establish principles that will lead to a greater uniformity 
of approach between Government departments and agencies, industry and 
universities. (Paragraph 10.7) 
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The Government recognises that further guidance is required on the handling of 
Intellectual Property in collaborations between universities and industry. This will be 
considered as part of the DTI’s Innovation Review and HM Treasury’s Lambert Review. 

(k) We recommend that DTI should consult Universities UK, the British Venture 
Capital Association, the CBI and the Institute of Directors to ascertain: the nature 
and extent of the funding gap identified by a number of our witnesses; the lack of 
suitable managerial skills available to new high–technology companies; and such 
companies’ other support needs. (Paragraph 10.20) 

The Government notes this recommendation and is taking several steps to address it: 

The Government has a number of reviews currently underway including the DTI 
Innovation Review and HM Treasury’s Lambert Review of collaboration between 
business and universities. These will provide the opportunity for consultation on the issues 
raised.

As part of Budget 2003, the Government launched a consultation on how to ensure that 
young and growing small businesses have efficient access to capital. The consultation 
paper “Bridging the Finance Gap”1 summarises the main sources of finance for small 
businesses, then concentrates on the causes of market failure and the resulting finance gap 
that is particularly acute for potential high-growth small businesses. The paper goes on to 
consider how new measures and improvements to existing measures might help resolve this. 

The University Challenge scheme already provides funding of up to £250 thousand for 
individual seed stage commercialisation projects. The Science Enterprise Challenge 
initiative has established thirteen Science Enterprise Centres across the UK that provide 
entrepreneurship training for students with a science and engineering background. These 
two schemes will in future be provided as part of an expanded Higher Education 
Innovation Fund (HEIF), which has been allocated £171 million as part of Spending 
Review 2002. The Government will shortly be consulting on the HEIF. 

Interdisciplinary work 

(l) We recommend that those universities which wish to be at the forefront of 
strengthening the United Kingdom’s stake in computing ensure that their 
structures and processes encourage interdisciplinary research collaboration 
between departments. (Paragraph 7.25) 

The Government fully endorses this recommendation. 

(m) We recommend that the Funding Councils and Research Councils take 
further positive steps to ensure that interdisciplinary work in the field of 
microprocessing techniques is not only actively encouraged but also manifestly 
assessed in an even–handed manner. (Paragraph 7.27) 

The Government fully supports this recommendation. We note, however, that assessment 
of interdisciplinary research areas and individual research proposals can present special 
challenges to peer review and a variety of steps have been taken to address these, whilst at 
the same time ensuring that the quality of such research is maintained. An example is the 
use, by EPSRC, of “thematic” assessment panels in areas such as photonics, electronic 
materials and devices, rather than single discipline panels. 

                                             
1 See www.hm-treasury.gov.uk/media//B0E46/adinvest359kb03.pdf. 
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Promoting research 

(n) We recommend that DTI should investigate the reasons for and the 
implications of the apparently poor participation of UK industry in EU 
programmes (particularly those relevant to microprocessing) and, as necessary in 
the light of the findings, to take action to encourage greater participation. 
(Paragraph 7.31) 

The Government also notes the previous poor participation. This will be addressed in our 
review of arrangements for the promotion of the industrial programmes in Framework 6 
and as part of the wider DTI Innovation Review. 

(o) We recommend that UK companies and the finance sector should pay more 
attention to investing in R&D in the field of microprocessing. (Paragraph 7.35) 

The Government notes the current levels of investment. We are willing to work with all of 
the parties concerned to ensure that the UK maintains and exploits its strengths in this 
field. 

(p) We recommend that the Government should consider whether the aggregate 
future public sector demand for computing capacity, in all its forms, can be 
articulated and communicated in ways that better assist not only the public sector 
but also the industry. (Paragraph 10.24) 

The Government notes this recommendation. We are in the early stages of developing a 
new Government IT strategy which will address issues of co-ordination, duplication of 
effort and value for money. 

(q) We recommend that Intellect, the British Venture Capital Association and 
others they think appropriate should consider ways of better informing and 
enthusing UK industry and the wider finance sector about projected advances in 
high technology, with the aim of not only stimulating the necessary long–term 
support for these advances but also, in a two–way dialogue, encouraging the 
development of new products for the global marketplace. (Paragraph 10.26) 

The Government notes this recommendation. 

Keeping Parliament informed 

All these recommended tasks are urgent, and some—for example, those listed in 
paragraph 1.24(a), (j), (k), (n) and (p) above—will require attention over some 
years. We therefore recommend that the Government, in addition to their formal 
response to this Report, also provide Parliament (and, in particular, this 
Committee) and other interested parties with regular reports on the progress of 
this work, together with the conclusions and further action proposed. 

The Government has presented in this Response how it will be taking action to address 
each Recommendation. Many of these actions will result in dedicated reports, responses 
and announcements of their own. This, together with the regular dialogue through such 
groups as the Information Age Partnership, is considered to be the best way of 
communicating progress to interested parties. 

June 2003 
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APPENDIX 2: WRITTEN EVIDENCE 

The Select Committee is extremely grateful for the valuable evidence received 
from: 

Dr John Ellis 
Institute of Electrical Engineers 
Institute for System Level Integration 
Professor John McCanny, Queen’s University Belfast 
Rolls Royce 
Royal Society 
Scottish Enterprise 
UK Paradigm Shift Consortium 

The evidence is reproduced in full below. 
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Memorandum by Dr John Ellis 

I am a member of the National Advisory Committee chaired by Dr. Andrew 
Phillips. Andrew will be making the NAC’s formal response in a letter to Lord 
Sainsbury. I would like to add my personal concern to the relatively weak response 
of the DTI to the House of Lord’s report on “Chips for Everything”. 

The main issue over the DTI response, with which I have concern, is that the DTI 
sees no need for a single, national research institute for “alternatives to CMOS”. 

First, let me state for the record that I believe that the House of Lords report 
missed the wide range of opportunities that may be possible in nanoscale silicon. 
The report noted that silicon is likely to run out of steam by 2016 due to physical 
limitations. There are physical grounds for this statement, which are not disputed. 
However, this appears to have been taken literally by their Lordships. In practice, 
we depend more than ever on silicon to provide the “intelligence” in virtually every 
aspect of modern technology, including mobile phones, computers, automotive 
devices and electronics, down to humble washing machines which are adopting 
silicon chips. The title of their paper was absolutely right. What they missed was 
that even though research may find that there are real limits to silicon there are 
two points which are crucial. 

One is that manufacturing industry will continue to produce silicon chips using a 
given technology for many years beyond the point at which it was first introduced. 
Even if the last technology is really generated in 2016 - which is improbable - there 
is no replacement for silicon which could displace the functionality within the 
subsequent 5 years (minimum) and 10 years or more in all likelihood. This means 
that potentially £Billions of silicon technology (10 years manufacturing) is likely to 
continue beyond 2016. We need to decide in the UK what fraction of the total 
world market we should be aiming for. 

As a point of fact, their Lordships quoted one American university professor 
stating that a transistor limit of about 20 nm was the “end point”. At last year’s 
IEDM conference, a leading semiconductor conference, IBM demonstrated a 
transistor at just 6 nm in size. This is not to say that it was a manufacturable 
device, but it shows that the physical limit may be smaller still than people may 
think. 

Secondly, silicon itself is the subject of nanoscale research. New devices in silicon 
might be possible, and in fact are more likely, because of the relatively low costs 
and global investment in it, than in other materials. Therefore we in the UK need 
to be able to research nanoscale silicon devices as a potential source for new 
generations of “computing” infrastructure. 

The DTI appear to have opted for funding the RDAs rather than setting up a new 
research centre. If the UK is to regain any technological lead in new devices and 
materials, a National Centre is needed. It is very unlikely that the RDAs, who 
compete with each other, will collaborate to coordinate a National Centre, but I 
may be wrong. In any case, the funding which any one or small group of RDA’s 
could generate will be a fraction of the funding which would be necessary. This is 
a missed opportunity - and actually a national disgrace. A National Research 
Centre needs to be National, in order to ensure that it is a state of the art centre 
which can compete on a world scale. Farming the cash out to RDAs will not lead 
to the type of centre we need. 

Regarding the EPSRC, I am sure there are those who argue that universities are 
the best place for research. I have no argument that our universities are capable of 
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international research. The problem is that the facilities are dated and are generally 
run without manufacturing disciplines needed to turn new ideas into products 
which the market will buy quickly. My view of a National Centre is a place where 
manufacturing engineers and researchers can participate jointly to bring a “rapid 
response” ethic to research. 

In fact the problem seems to be worse than it might appear. At least two university 
departments I know of are being part-funded by one or more US companies. This 
is a double whammy for the UK - we are paying for the infrastructure, but 
competitors are able to exploit the knowledge, albeit with some of their own 
funding. The problem here is that there are few UK companies, if any, which can 
utilise the knowledge. This is part of the job of a National Centre - to redress this 
imbalance. 

Another key goal for a national centre is that it should be “advanced state of the 
art”, necessary to build fast silicon devices but at the same time still have resources 
and funding to extend the technology into any direction that may appear 
profitable. The centre needs to provide an “ideas culture” which will lead to the 
new technologies in future. The problem with the facility at Southampton, for 
example, is that it has equipment going back 18 years. While £4.4 million 
mentioned in the DTI response will allow some key items to be upgraded, this is 
far short of what IMEC, the nearest competitor outside the UK, receives and what 
is necessary to build advanced devices. The universities may claim to be the best 
for research, but part of the education of some students includes visits or 
sabbaticals to IMEC in Belgium. This is the situation today, and reflects the fact 
that Belgium does have a capability in state of the art which we struggle to provide. 

One point of debate I would have with our universities is that they see themselves 
as “research for 10 years’ time”. As I have said, I have no argument with this as a 
concept. But this outlook is never going to give the UK a lead in innovative 
manufacturing. A new National Centre might break new ground in bringing 
manufacturing and engineering people together. The manufacturing engineers can 
help to filter out more long term ideas and build on shorter term concepts which 
need to be much more quickly manufactured today than before. Researchers may 
be able to learn more about what manufacturing needs in order to ensure that 
projects have realistic development periods and “demonstrators” are actually more 
like real prototypes. In this modern world the demonstration of “proof of concept” 
counts far less than finished goods if we are to make money on the ideas. Yet it is 
this in-between period between research and proof of concept and turning money 
from selling goods which we often fail on. A larger centre which can turn new 
manufacturing ideas into machines and devices will enable this chasm to be 
bridged. 

I believe that the EPSRC should NOT be expected to pay for a national research 
centre for “post CMOS” technology - even if, as I believe, this turns out to be 
“nanoscale CMOS type” devices. While the EPSRC could in principle fund the 
centre to the full amount (between £100 and 200 million) it would leave many 
other areas of research unfunded. Nanoscale technology, as a term, unfortunately 
means almost any technology at the atomic or nanoscale level. There are many 
opportunities in nano-bio devices, nanoscale chemistry and other industries which 
have appeared in the press over the last few years. Some of these are fanciful, but 
others are realistic. Silicon, however, underpins all current technological capability 
and will continue to do so for many years, probably 25 is no exaggeration. 
Nanoscale silicon devices appear to have been overlooked, but, for example, new 
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technologies such as “photonic” devices are often made with silicon type 
technology. 

In my view the government needs to pay much more serious attention to the 
longer term UK manufacturing capability. Silicon by itself might not provide a 
return on investment per se; but associated industries building equipment are 
where the returns are to be made. Over the years, automotive manufacturing, 
mobile phones, television sets and computers have migrated to European or Far 
Eastern countries where the silicon chips are being made. This is historically 
because of cheaper labour, but also because it is cheaper not to ship chips around 
the world. Part of the problem is that other national governments have supported 
their industries as a strategic investment. Today, the cost of the manufacturing 
equipment is high, and largely the same across the world, subject to time to time 
variations in the business climate, but manufacturing is much more automated 
than in the past, so actual labour costs are not such a factor. What needs to be 
taken into account is the potential to spin out new businesses from the research 
opportunities. We cannot say today where those opportunities might be; we can 
say that many or most of them will need silicon chips to support them in some way 
or other; and we can say that businesses will spin off from the new ideas. This 
amounts to a potentially substantial fraction of GDP which will in the course of 
time more than repay its investment. The government can help by allocating 
contracts to UK companies for example, for traffic control systems, surveillance 
and security applications, it may be possible to build up a manufacturing 
infrastructure. Other governments, notably the US but also France, have strongly 
supported new technology research for specific goals in the past which their 
companies have benefitted from. 

Another point is that as the UK has seen large industries decimated by recent 
decisions which were manifestly inappropriate, it will be very difficult to nurture a 
company back to the size where technology can be utilised to make the UK 
competitive. However, we need to provide the seeds for achieving this with new 
opportunities. 

A national centre should provide an environment of innovation, and coupling 
silicon with nanoscale technology (including MEMS and biological interfacing, 
but not perhaps nanoscale chemistry) and design will lead to the sum being greater 
than its parts. Designers might see an opportunity for a solution which actually 
needs new technology - this will drive technologists to consider new ideas. As an 
example, the mobile phone initially spurred development in new silicon technology 
to make chips smaller. It lead to silicon (actually silicon-germanium) technology 
being developed which is now superseding gallium arsenide, which once was 
touted as “the next semiconductor after silicon”. The same is true the other way - 
technologists may be able to propose ideas which designers had not thought of but 
could solve ideas for new applications. 

The last point I wish to make is that overall, the main problem is that we have 
fallen so far behind that too many people see the battle with silicon as lost already. 
Actually, it is the mind-set which is wrong. We need instead in the UK a forward 
thinking drive to succeed in high technology and encourage it across the board. A 
National Centre might fire up imagination and enthusiasm once again. It will have 
to be long-term; but we have many years left in silicon in which we can catch up if 
given the willingness to do so. It will be long term in order to redress the level of 
technology where we are far behind, particularly if we wish to establish a profitable 
large UK industry. There is always a political issue where returns on investment 
last only up to the next election. A National Centre needs funding for rather 
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longer than an election period to fulfil its ambitions. IMEC started around 1985 
but only recently has become recognised as world class. Since silicon has 25+ years 
this is the time to begin to stop the decline. If there are new semiconductors other 
than silicon which will displace silicon (and there are some candidates around) we 
need to know about them and be ready to exploit them sooner rather than later. 
But just compare these with silicon - three simple questions need to be asked. Is it 
cheaper? Is it smaller? Is it as reliable? Silicon has had over 40 years of 
development. This level of maturity is not going to be displaced quickly or lightly. 
It is used in the majority of today’s computers - a sure sign that it is well able to 
compete with other comers. 

Finally, let me end by saying that other than contributing to the NAC proposals, I 
have not made any direct input to the House of Lord’s committee. If you think 
that a presentation on “life in silicon at the nanoscale” would be useful I would be 
happy to provide one. 

September 2003  

 

Letter from Dr Nicholas Moiseiwitsch, Head of Engineering Policy, Institute of 
Electrical Engineers 

Thank you for the invitation to submit evidence concerning the Government 
response to the House of Lords’ report. 

The IEE is very disappointed that the Government has failed to grasp the 
importance of System-on-Chip design to the UK and the urgency with which 
measures are needed to enable its potential to be achieved. Our detailed comments 
on the Government response are given in the attached memorandum. 

In order to move things forward, the IEE has proposed a range of practical low-
cost suggestions and is in discussion with Lord Sainsbury and John Taylor 
regarding these initiatives. In particular, we recommend that a distributed virtual 
design institute be established incorporating a small number of regional centres of 
excellence supported by the local RDAs. However, in making these proposals the 
IEE does not wish in any way to distract attention from the need for larger and 
longer-term actions of the kind identified in the House of Lords report. 

The IEE is the largest professional engineering society in Europe and has a world-
wide membership of almost 130,000 ranging from students to the most 
distinguished and highly qualified members of the profession. The IEE represents 
engineering disciplines including power engineering, electronics, communications, 
computing, software engineering, IT and manufacturing. It is the professional 
body for engineers working in microprocessing and systems design, and operates a 
thriving “Professional Network” on System-on-Chip that provides conferences, 
events, publications, news and networking opportunities to professionals in this 
area. 

Please let me know if the IEE can be of any further assistance. 

6 October 2003 
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Memorandum by the IEE 

The new industry 

The scope of the Information Age Partnership is very broad and thus this group is 
unlikely to give adequate recognition to the System-on-Chip (SoC) design 
industry or have much time to spend on fostering it. The design industry is highly 
fragmented, technically complex, and not easily represented by perhaps one 
individual on a broadly based body. 

However we recognise the importance of ensuring that the work of a specialised 
body is integrated with the IAP initiative and propose that a sub-group of the IAP 
be established to further the recommendations of the HoL report. It is suggested 
that the IEE be given the responsibility to identify and set up that sub-group. 

Design and architecture 

The shortage of design engineers within the research environment is a chicken-
and-egg problem and the argument that the community is small so there is no 
demand for increased research funding is spurious. Only if the Research Councils 
prioritise research in SoC design, and back this up with increased budgets, will 
universities be able to make commitments to employ expensive senior members of 
staff. Without this commitment from the Research Councils, universities cannot 
guarantee that their appointees will be able to build a suitable portfolio of research 
activities. A good comparison is with the development of the optoelectronics 
research community in the UK. When optoelectronics was prioritised as a critical 
future technology following the ACOST report to the Cabinet Office, a large 
number of universities made professorial level appointments. A similar stimulus is 
required for System-on-Chip design. 

Most of the examples cited in the Government response do not fit with the 
recommendations of the report. Substantial expenditure at the MEF, 
Southampton, III-V at Sheffield and the Central Microstructure Facility at CLRC 
is mainly devoted to physical electronics. There is no similar centre of excellence 
funded in design. The Institute for Systems Level Integration (ISLI), apart from 
its EngD programme (which is devoted to industrially relevant, rather than long-
term blue sky, research) receives little support from EPSRC except through 
normal responsive mode grant mechanisms. 

The IEE proposes that a distributed, virtual design Institute be established, co-
ordinated by the ISLI with a small number of regional centres of excellence 
supported by the local RDA’s. They would manage an Integrated Design Research 
Centre (IDRC) programme, funded along the lines of the EPSRC’s Integrated 
Manufacturing Research Centre scheme with £50M (?) of support in the first five 
years provided jointly by EPSRC and (largely in kind) by industry. This virtual 
IDRC, with its industry and academic components, would be tied together with a 
GRID-like infrastructure supporting collaborative design tools, resources and 
projects. Such a virtual Centre would provide an innovative solution to the 
creation of the magnet proposed by the Wade report, which, through its diversity, 
would attract support from companies throughout the UK and the world. 

EPSRC should prioritise SoC research in its submissions to OST for SR2004. 

Microprocessor Technologies 

The Government has unfortunately missed the important opportunity to capitalise 
on a large global growth opportunity around the area of system-on-chip design and 
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microelectronics. The success of the microtechnology and nanotechnology 
programmes upon which the Government places so much emphasis is critically 
dependent on the strength of microelectronic design in the UK. Sensor networks 
for healthcare, automotive and similar systems all place great demands on the 
underlying microelectronics, requiring investment in microelectronic design 
research and significant growth of the UK capability in this area. It is not at all 
clear how the provision of funding at a trivial level (on an international and 
industrial scale) for microsystems fabrication at Southampton responds to the 
need to add value to microsystems components with advanced microelectronics. 
The government’s response is confused on these points. 

Skills Needs 

The IEE welcomes the government’s Fellowships initiative, but would like to point 
out that this will only be successful if a commensurate increase in the research 
grant budget for design will allow these Fellows to gain responsive-mode funding 
with an acceptably high prospect of success. 

A UK-wide programme of research and Masters-level training in SoC design is 
needed and the ISLI’s Engineering Doctorate (EngD) programme should be 
extended to a larger number of Universities throughout the UK to support 
industry-based R&D. The EPSRC’s recent policy changes, especially the CTA 
scheme, hinder the establishment of new wide-scale collaborations. The 
government should require EPSRC to make allowance for such ventures with a 
special bidding process outside the proposed CTA scheme. 

The virtual IDRC proposed by the IEE would support the development of 
advanced (i.e. post-employment) skills. 

Assisting new ventures 

The local nodes of the proposed IDRC would contain incubation facilities 
including access to tools, design-specific IT infrastructure and access to a local, 
national and international network of Business Angels and Venture Capitalists 
through a CONNECT-like operation, (www.connectonthenet.com). 

Interdisciplinary work 

The government’s acknowledgement of the importance of inter-disciplinary work 
is welcome. The proposed virtual IDRC would provide an e-Science/GRID like 
infrastructure to support interdisciplinary collaboration on advanced system-on-
chip research, whose complexity warrants multi-partner projects. In addition the 
infrastructure would link in centres of excellence in microsystems design and 
packaging, and the user community, to create the support framework for our 
proposals under the Design & Architecture heading. 

Promoting research 

The proposed IDRC would act as a co-ordinating body to promote and support 
the involvement of UK academia and industry into European-funded 
programmes. This is particularly necessary in the context of a fragmented industry 
comprised mainly of SME’s for whom EU projects are expensive and complex to 
set up. We are aware of European initiatives to set up a significant programme of 
collaborative research in nanoelectronics including SoC design that builds upon 
present activity in Framework VI. It is essential that an action such as the IDRC 
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proposed herein is undertaken in the UK to encourage an appropriate level of UK 
participation in these European activities. 

Postscript: The importance of Embedded Software 

Although the HoL report did not cover the area of Embedded Systems Software, 
this is an extremely important area and the IEE recommends that the best returns 
for the UK are likely to come at the cross roads of Hardware, Software and Design 
Methodology. 

October 2003  

 

Letter from Professor Steven Beaumont, Institute for System Level Integration 

Thank you for your letter of 9 July inviting the Institute for System Level 
Integration to provide feedback on the Government Response to the House of 
Lords “Chips for Everything” report. 

ISLI considers that the “Chips for Everything” report made sound 
recommendations and the Institute recognised many of the highlighted problems 
which beset the UK in preserving its place in the future world market for 
electronic systems. The report ranged over a very wide and complex subject 
embracing silicon chip technology, the effectiveness of successor materials, the 
future of computer processing and the roles of industry, academia and government 
in a co-ordinated effort to address future skill needs and initiatives. 

ISLI, in support of the House of Lords’ findings, considers that Electronic System 
Design capability and System on Chip technology are crucial to Britain’s future. 
However, we do not consider that a new single-site national research institute for 
SoC design is necessary given the presence of ISLI in Livingston West Lothian, 
although we do not agree with the government that research in this subject can be 
left to Universities and Academic National Research Centres. There are no 
National Research Centres funded in electronic system design – the Centres 
highlighted in the Government’s response are dedicated to device research. Also, 
University research is too fragmented and un-co-ordinated to address the broad 
range of subjects needed to support the electronic systems-on-silicon design 
industry. Moreover, in a fast moving technology, the timescales associated with 
University research are too long to service industry’s needs. Academic skills also 
need to be complemented with industrial experience. For this reason we believe 
that an intermediate Institute is needed to provide a complete supportive 
infrastructure to industry. We attach our ideas for how this might be structured, 
taking account of the views expressed above. The funding of such an organisation 
is, however, a difficult area as it does not fit naturally within the remit of EPSRC, 
(S)HEFC, RDA or DTI grant schemes. The government would need to consider 
how best to channel funding into such a body. 

We welcome the Government’s support for sustained research funding in 
innovative microprocessing (which we assume means SoC-related research and 
design in particular) and its recognition that the University skill base is depleted. 
We believe that the solution to the latter is provided by the former. Indeed, in the 
examples quoted, there is evidence that the research investment stimulated the 
growth of the research base. There has, in our view, been no such investment in 
advanced electronic system design in recent years despite the strength of the UK 
design industry. We are therefore very disappointed that the Government has not 
given unequivocal support to a significant, long term increase in research funding 
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for this subject. In order to remain competitive with initiatives under way in the 
Pacific area we would like to see an injection of at least £100M over the next 10 
years part of which could be provided by industry in kind. This would encourage 
the Universities to make long-term investments in academic leaders and support 
staff. 

ISLI is particularly concerned with preserving and enhancing Britain’s ability to 
design cutting edge electronic systems. This ability is essential to the creation of 
products based on all the new and emerging technologies including Microsystems 
and nanotechnology. Sensor networks and ‘Smart Dust’ are good examples of the 
opportunities to be created. Both are enabled by advances in silicon design. The 
challenge to preserve and enhance this ability has never been greater than at 
present when faced with the new design disciplines created by System on Chip 
advances and the new approaches needed to system architecture imposed by ever 
increasing levels of system compression. Whilst new product possibilities are 
endless, Britain must maintain its capability to design sophisticated systems. The 
alternative is to lose market share to emerging countries who can already 
undertake cost effective design of basic systems. We should be relegated to 
component suppliers. Should sophisticated electronic design capability follow the 
electronic manufacturing business being lost daily to India, China and other low 
cost economies then the consequences for the UK’s economic future will be 
extreme. 

We do not claim to have a complete solution to the long-term competitiveness of 
the electronic system design industry in the UK, but we do believe that a coherent 
programme of research, co-ordination of academic and industrial interests, and 
maximising the potential of our information technology infrastructure coupled 
with applications-focused education and training are essential components. 

We have therefore attached a proposal which we hope you will find of interest and 
worthy of inclusion in the Select Committee’s response. The proposal provides an 
economic and rapid means of “rolling out” ISLI’s capability, experience, resources 
and facilities in advanced electronic systems design, System on Chip and System 
Level Integration, to the rest of the United Kingdom. 

We have discussed the proposal with David Hughes and Patrick MacDonald of 
DTI, with members of the National Microelectronics Institute, and with the IEE: 
all have responded favourably. 

2 October 2003  

 

Memorandum by the ISLI: proposal for a UK centre of Excellence in System-on-
Chip and Microelectronic System Design 

Objective 

To roll-out the ISLI operation to the whole of the UK in response to the 
recommendations of the House of Lords’ report “Chips for Everything”. 

Background 

The silicon design community in the UK is fragmented, both in academia and in 
industry. It is characterised by a number of industrial design groups within major 
multinationals, few in any of which have product championship. In the 
Universities, even those with Grade 5/6 strengths in silicon design, none of the 
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groups are of critical mass although a number of key academics have international 
reputations. 

Against this background it is appropriate to establish a venture with the vision and 
capacity of unite the disparate and dispersed elements of UK expertise into an 
internationally competitive virtual organisation. 

Radical solutions to the problem are needed, as existing mechanism and 
institutions have failed to build international strength. 

With ISLI’s five year lead in running an Institute which addresses most of the 
objectives defined in the report (education, training, research and enterprise) we 
believe that that there is a strong case for the ISLI model to be adapted to meet all 
the objectives identified in the report, and to some others which the report does 
not identify. 

The model 

We propose a UK-wide Institute with a single management structure and co-
ordinated education, training, research and industrial support programmes. The 
Institute would be headquartered at Livingston. Each site would manage its own 
local programmes drawing upon expertise and responding to needs in its 
catchment area. The Institute would: 

Education and Training 

Deliver a national MSc in System-on-Chip design (based on the existing ISLI 
MSc with elements of the CEESI model if local Universities wish to develop their 
own programmes) 

Operate a national EngD programme: the ISLI EngD is already UK-wide, but the 
availability of academic staff through the UK would enhance the technical scope of 
the programme and improve accessibility to supervisors, management training and 
industry sponsors 

Develop a stronger CPD programme using distance learning where appropriate 
with more industrial input and broader technical scope. 

Support for Industry R&D 

Provide design tools, tool support and a design management system to the 
collaborating organisations for education, research and prototype purposes. 

Support remotely accessible shared resources, such as rapid prototyping tools, 
access to test equipment, etc. 

Establish and manage a design infrastructure accessible by academia and industry 
as a shared resource capable of supporting virtual design organisations – the 
eDesign Grid. 

R&D Activities 

Manage a number of national R&D projects including the UKpsc programme 
under development with NMI. 

Market the Institute’s programmes worldwide, capitalising on the strong 
international ISLI brand. 

Negotiate international co-operative R&D activities on behalf of its members. 
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Represent UK interests in Europe, and broker access to Framework 6 Integrated 
Projects, Networks of Excellence etc. 

Manage European projects involving Institute members. Promote the strengths of 
the UK design community in Europe. 

Accommodate visiting research teams including industrial secondees and Fellows. 

Enterprise 

Set up and manage initiatives to encourage enterprise through academic and 
industrial spinouts, including Enterprise Fellowship schemes. 

Incubate startups, again by providing shared access to expensive resources and to a 
technical advisory service. 

Encourage spinouts and startups through product design competitions etc. 

Maintain a catalogue of intellectual property owned by the partners with the ability 
to consolidate packages of IP for commercialisation. Act as a portal for VCs. 

Provide RDAs with domain-specific advice on business startups through network 
of electronics entrepreneurs. 

Work closely with VCs and business angels to create a supporting 
commercialisation environment, at national level, including access to proof of 
concept funding and early startup investment. 

Each node would house local administration and technical support staff, project 
groups including industrial secondees, EngD, PhD students [but not MSc 
students, neither would it provide teaching accommodation]. Nodes would be 
supported by their local RDAs and be set up as companies limited by guarantee 
subsidiary to SLI Ltd, whose Board would comprise representatives of all regional 
companies. 

Location 

The Institute’s nodes would be located in clusters of industrial strength. The 
following map suggests four such nodes in Scotland, the North West, the South 
West and the Cambridge/London area. A fifth node could be located in Northern 
Ireland, associated with the centre of excellence being established at Queens 
University, Belfast. 
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ISLI HQ
SLI, Glasgow, Edinburgh,

HW & Stratclde
Universities

NI Cluster
QUB etc

NW/Yorks/NE cluster
Lancaster, Manchester

Sheffield

London
Cambridge

cluster

M4/SW cluster
Southampton, Bristol

Bath

UK SoC Centre of Excellence Linked
by the eDesign Grid

Notes:
1. Node locations are indicative
2. Clusters include local academic centres of
excellence and companies
3. All cluster members linked to nodes and
hence, via the eDesign Grid, to one another for
collaboration & virtual company formation
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Memorandum by Professor John V McCanny, Queen’s University Belfast 

My general reaction to the House of Lord’s report when I read it was very positive. 
I felt the Science and Technology Committee really had done a first class job in 
examining and understanding very important core issues. By comparison, I am 
rather disappointed by the Government’s response. Some aspects I find useful and 
encouraging, others rather worrying - to put it mildly. The key issue from my 
perspective – and I feel this goes right to the hub of the problem – is that the 
person or persons who have compiled this response seem to lack a fundamental 
understanding of what System-on-Chip architectures and design research is or what 
this involves. This is not new, but rather something that has pervaded UK research 
committees (e.g. EPSRC committees) for many years and indeed I feel strongly 
underlines the findings of the Lords’ report. 

Design and Architecture 

In recommendation (c) the committee argues the case for a national research 
Institute for SoC (for which I express my own opinions later). The response refers 
to the examples of the Micro Electronics facility at Southampton, the III-V 
Semiconductor Facility at Sheffield and the Central Microstructure Facility at 
CLRC. The first two of these are materials fabrication facilities, the first silicon 
based, the second III-V based. These are not, nor ever were, SoC architectures 
and design facilities. The facilities at Rutherford which are also heavily 
materials/lithography based do facilitate chip education and CAD support e.g. 
through the EUROCHIP initiative. However, to the best of my knowledge none of 
these labs has any significant international track record in innovative SoC 
architectures and design research. I am totally perplexed that these can or are 
being used to support an argument in response to the recommendation. From my 
point of view the arguments just don’t make sense. In reading the Chips for 
everything I felt that the distinction between architectures/circuits research and 
fabrication research had at last clearly been recognised. This part of the 
Government response indicates that, yet again, this distinction does not appear to 
be understood and this is I believe extremely worrying. 

The response also makes reference to the ISLI. ISLI is an important UK facility 
that is increasing its research activities (e.g. through EngD Degrees) but is mainly, 
in my experience (I was external examiner there for 3 years), a facility for 
providing people with either Masters or diploma level education in SoC design. 
ISLI has access through the Scottish Universities to some useful research in the 
architectures and design field (particularly Edinburgh) and it is important that this 
be recognised. However, there are numerous other centres around the UK which 
collaborate well together and I believe have a stronger and much more extensive 
research pedigree. These include the Universities of Manchester (RISC 
processors, Prof Furber), Bristol (Prof D May) and Sheffield (Low Power design), 
Qinetiq (Signal Processing). In addition, my own area at Queen’s University 
Belfast has, I believe, a major international reputation for research on SoC 
architectures for Digital Signal and Image Processing – endorsed recently by 
£5.4M funding to expand this further. In my view the argument in (c) should 
therefore have focused on the relative merits of a distributed centre aiming to 
couple these and other major UK Centres of Excellence versus one purpose built 
facility in a single location. I think there are arguments both ways but favour the 
former rather than the latter because I cannot see leading researchers all being 
persuaded to move to one fixed location. I would also be concerned that the 
concentration of funding in one fixed location would be at the detriment of other 
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groups not at that location. An advantage of architectures/design research is that it 
is not capital intensive in the way materials research is and thus lends itself more 
readily to this type of approach. On the other hand I believe that arguments for a 
fabrication based research centre inevitably lead to the concept of a single facility 
linked with but independent of a specific university. 

On the more positive side I was pleased to see in Lord Sainsbury’s response that 
he did clearly categorise the government’s current strategy into three areas (i) 
existing silicon technology (ii) design and (iii) what comes after silicon which gave 
me some reassurance after reading the response to (c). I believe this categorisation 
is useful. 

The comments made in response to (b) also worry me, in particular the comment 
“research into electronics … due to shortages of design engineers etc”. This to me 
implies that EPSRC and by implication government is taking a rather complacent 
attitude to what is a key sector within the global economy. I have to contrast this 
with what appears to be happening in other regions e.g. Taiwan and other parts of 
Asia such as India. Taiwan from a relatively low base a number of years ago set 
itself an aggressive target to take a sizeable percentage of the world’s silicon 
fabrication market. This it has very successfully succeeded in doing to the 
detriment of other countries, including the UK. It has recently set itself a target of 
80% of the world’s design market, which based on previous experience, it will 
probably achieve, again to the cost of economies such as the UK. It sees the 
importance of creating novel “intellectual property” which it can then use in the 
design of new electronic products for rapidly growing markets (e.g. China). There, 
there is a $200M programme coupling industry, government labs (ITRI) and 
universities. What is the response of our national university research council – “we 
have seen a decline in electronics research due to a shortage of engineers”. It 
beggars belief, quite frankly, and strongly reinforces the recommendations made 
by the House of Lords’ committee. 

Microprocessor Technologies 

Funding for longer-term programmes such as novel computation and Quantum 
Information processing is to be commended. However, it always strikes me as 
strange that in the UK we seem to focus more on speculative technology, often for 
technology’s sake (i.e. because it is interesting intellectually) whilst ignoring (a) 
mainstream road maps in electronics and computing and (b) the market. Asian 
economies such as Korea and Taiwan and more recently (I believe) China seem to 
do exactly the opposite. They work hard to identify major market opportunities 
and then do what is necessary to be successful in these areas. Nearer home, the 
Irish Republic also seems to do this much better than the UK. I find it rather 
frustrating that, as a nation, we seem to be able to invest hundreds of millions on 
things like “cognitive sciences” or coastal defence research but sit back and 
spectate whilst watching a decline in a the mainstream electronics and computing 
industries. Is it much wonder that we whinge that we invented the computer, 
radar, liquid crystals etc. etc. but fail to capitalise on these commercially? 

Skills needs  

This issue has been highlighted and highlighted year after year in report after 
report in recent years, in including this House of Lords’ report. The initiatives 
described are to be welcomed. However, the fundamental issue of academic staff 
salaries is not and has not been addressed. This just keeps getting fudged, as it is in 
the response to (i). In my view this is unacceptable. The high technology 
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university sector simply cannot go on like this. I simply cannot understand why the 
government does not recognise the importance or urgency of this. I do not feel 
that this response is acceptable. To be frank it is a national disgrace. 

Assisting new ventures  

This is always a key and challenging issue. I feel the response to this is reasonable. 
The university challenge fund is I believe making a difference and is having an 
impact. A key aspect of new high technology company creation in the US is spin-
offs from the spin-offs, which perhaps has not been given quite the same attention. 
Moreover, I have a strong concern that the recent recession in the electronics and 
computer industries could lead to the UK loosing key skills and core capabilities. 
Perhaps there is a need for some form of government driven mechanisms to shelter 
such skills to ensure they are available for the up-turn – evidence for which has 
been emerging in recent months. This is something we are trying to address within 
the new ECIT facility in Northern Ireland. 

 

Letter from Dr M G J W Howse, Rolls Royce 

Thanks for your letter of 9th July 2003 regarding the above. 

The only comment Rolls-Royce would like to offer refers to paragraph one, “The 
new industry (a)”. 

Whilst pleased to note that the Government engages regularly with the ICT 
industry through the Information Age Partnership, this organisation represents 
ICT companies with no direct representation of end-users. Lack of involvement of 
this part of the supply chain, particularly large industrial and commercial end-
users, will restrict the level of coherence achievable. The Government should 
consider how this could be rectified. I note that in the e-Science programme, 
mentioned in Lord Sainsbury’s closing speech to the House of Lords, industrial 
end-users are represented on advisory and steering groups. 

I hope these comments are helpful. 

24 July 2003 

 

Memorandum by the Royal Society 

The Royal Society welcomes the invitation from the House of Lords Select 
Committee on Science and Technology to comment on the Government’s 
response to the Committee’s report Chips for Everything: Britain’s opportunities in a 
key global market. 

The Society welcomed the Select Committee choosing this very important subject 
to investigate and the report it produced. 

The new industry 

As detailed in our written submission to the House of Lords Select Committee, 
the limits of what can be achieved in Complementary Metal Oxide Semiconductor 
(CMOS) computing are likely to be reached within 15-20 years. A new industry 
may develop to continue to push forward the boundaries of microprocessor power, 
and it is important that the UK becomes a key player. We recommended that an 
initiative should be established to coordinate UK expertise, agree a strategy 
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between academics and industrialists, and provide adequate funding. We welcome 
the Government’s acceptance that a coherent approach is required. We believe 
that the Information Age Partnership is an appropriate body to own the challenge 
of coherency, but would like it to report regularly on its thinking and progress on 
developing a strategy for future innovation. If the Information Age Partnership is 
to take the lead on this, it is imperative that it includes appropriate representation 
from the academic community. 

We believe that co-ordination of expertise is best achieved by concentrating 
funding in four or five centres of excellence, rather than spreading the funding 
over a greater number of institutions. This allows sufficient funding for researchers 
to have access to world-class facilities. This must take place alongside continued 
funding of a diverse science base to ensure supporting technologies are available. 

Design and architecture 

Whilst we agree that funding of a broad science base is essential, we are 
disappointed by the Government’s reluctance to back a single national research 
institute for System-on-Chip design. We are also concerned that the schemes 
mentioned in the Government’s response do not address microprocessor design 
and architecture sufficiently. 

We accept the Government’s concern that there is a shortage of microprocessor 
designers and architects in the UK. However, we feel that the existing Faraday 
Partnerships and other schemes only partially address the shortage, so recommend 
that the Information Age Partnership urgently set targets for the training of skilled 
engineers in this field. 

Microprocessor technologies 

We agree with the House of Lords report’s recommendations that the DTI and 
EPSRC should place emphasis on radical developments in microprocessor 
technology. The UK has a great deal of existing expertise on which to build. The 
challenge is to organise this expertise, and provide access to appropriate facilities. 
We welcome the EPSRC programmes on Novel Computation and Quantum 
Information Processing, but reiterate our suggestion that a centre of excellence 
should be established to focus on research into silicon based quantum computing. 

We agree that the Portfolio Partnerships mentioned in the Government’s response 
could go some way to stimulate development in microprocessor technology but 
believe that more needs to be done to address this issue. 

Assisting new ventures 

The Society considers technology transfer from universities to be a crucial issue if 
the UK is to become a world leader in any future computing technology. The 
economic conditions for technology transfer are of great importance, and therefore 
we look forward to the DTI’s Innovation Review, and HM Treasury’s Lambert 
Review of collaboration between business and universities. 

Since our written submission, the Society has published the report ‘Keeping Science 
Open: the effects of intellectual property policy on the conduct of science’, which broadly 
addresses some of these points. 
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Interdisciplinary work 

We welcome the Government’s endorsement of the recommendation that 
universities should encourage interdisciplinary research, and are pleased that it is 
addressing the challenge of assessing interdisciplinary research in an even-handed 
manner. We recommend that the House of Lords Select Committee ask the 
Government for details of steps being taken to encourage multidisciplinary work. 

Promoting research 

We welcome the Government’s review of the promotion of industrial programmes 
under Framework Programme 6, and hope this will result in increased UK 
participation in EU programmes. 

September 2003  

 

Letter from Robert Crawford, Scottish Enterprise 

Scottish Enterprise (SE) welcomes the opportunity to comment on the 
Government’s response to the Committee’s Report ‘Chips for Everything’. As 
requested, we have limited these comments to the points raised in the response. 
For brevity we have not repeated the original recommendation or the 
Government’s response but have used the same lettering system for those 
responses we wish to comment on as follows: 

The new industry 

(a)  It is apparent from the Government’s response that it is committed to, and 
already taking action on, a high percentage of the recommendations either through 
its own departments such as the Department of Trade and Industry (DTI) or 
agencies such as the Engineering and Physical Sciences Research Council 
(EPSRC). However, it is our view that to achieve maximum impact these need to 
be co-ordinated and reinforced and therefore we feel that a ‘co-ordinating group’ 
would be extremely beneficial in ensuring synergy and effectiveness. 

Design and Architecture 

(b) We are delighted that the Government’s response recognises the decline in 
research in this area in EPSRC’s portfolio. The initiatives highlighted in the 
response are a positive start to addressing the issue but these may have to go 
further. 

(c) The Government’s response is welcomed. However, the issue of 
fragmentation amongst the existing centres including universities, the Institute for 
System Level Integration (ISLI),and research laboratories still exists. This is 
particularly important in maintaining and growing a global reputation for the UK 
in microelectronics design and related technologies. We firmly believe that an 
electronics design, related technologies and computational multi-site network that 
connects these existing centres in a value enhancing way is essential and could be 
achieved quickly and effectively for modest investment. A significant building 
block for this network already exists in the ISLI which the Government recognises 
as an industry facing organisation undertaking collaborative research, postgraduate 
training in SoC design, and support for industry adopters, commercialisation and 
spinouts. Importantly, the ISLI already operates on a UK basis and brings 
together the expertise of 5 universities. The extension of this approach through the 
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suggested network would be a good mechanism for addressing the issue in (b) 
above and recommendation (d). 

The approach would also be an opportunity to engage with a number of the 
Regional Development Agencies that are interested in supporting the industry in 
their area in a consistent way that would maximise impact at a UK level. It would 
also provide a larger scale and more cohesive interface for industry building on 
existing success through the UK. 

(d) Refer to comments in (c) above. 

(e) It is important to recognise fully the differences between research initiatives 
that focus on process technology development such as those highlighted in the 
response and those that are design related. It is our view that the latter offers the 
most unrealised potential and require more support to realise this potential. 

Microprocessor technologies 

(f) No comment 

(g) No comment 

(h) No comment 

Skill needs 

(i) Clearly it is important that the mechanism is transparent and supports areas 
of skills deficits in high value added activities such as microelectronics design. In 
addition we support the idea of finding straightforward ways for academics to 
divide their time between industry and academia to the benefit of both. 

Assisting new ventures 

(j) No comment 

(k) One major issue in the investment market is the lack of investors with early 
stage experience. The European Investment Fund runs a programme that provides 
salary costs for their investment partners to employ a specific staff member to 
develop skills in the early stage market. This type of provision would have major 
benefit to many early stage investors in the UK. In Scotland much of the early 
stage investment in technology companies is carried out by business angel 
syndicates. The consultation process should be extended to include this group of 
investors. 

Scottish Enterprise has recently introduced a suite of innovative early stage 
investment products. One product in particular, the Scottish Co-investment Fund, 
has considerable potential for funding new technology based start -ups and might 
be a model worthy of wider deployment – see http://www.scottish-
enterprise.com/equity for details. 

Interdisciplinary work 

(l) SE is delighted with the Government’s response recognises the importance 
on interdisciplinary research collaboration between departments and would also 
support the strengthening of research collaboration between several Higher 
Education Institutes. 

(m) No comment 
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Promoting research 

(n) We concur with the Government’s assessment and would highlight that 
support is now being provided to businesses in the development of proposals for 
EU funding through the Scottish Proposal Assistance Fund. 

(o) No comment 

(p) No comment 

(q) No comment 

I hope you find these comments constructive in assisting us collectively to 
maximise our exploitation of this technology field in which the UK currently has 
comparative advantage and the opportunity to lead on an international basis. 

2 October 2003 

Letter from Mr David B Rees, Chairman, UKpsc 

At the meeting held on 8 October 2003, Lord Wade invited the UKpsc advisory 
board to submit evidence concerning the Government’s response to the House of 
Lords’ report. 

The UKpsc (UK paradigm shift consortium) is an industry-led initiative to 
counter the threat of electronics design work going off-shore with its potential 
economic threat to UK industrial revenues higher up the supply chain. The sole 
purpose or mission of UKpsc is to “attract design investment through innovation” 
and success (or failure) will be measured on whether it achieves this objective. The 
government is not being asked to subsidise research but to invest against a 
proposed ROI (return on investment) measured in terms of UK revenue and/or 
jobs. 

In September 2002 the NMI (National Microelectronics Institute), the UK 
microelectronics industry specialist trade association, began work to draw together 
a consensus (c.f. Sematech in the US) on how to implement an investment 
magnet. The consortium has three main stakeholders – Industry, Academia and 
Government and all are represented on the advisory board that has been meeting 
formally for the last 9 months. The final UKpsc proposals and business plan are 
due for delivery to the stakeholders before the end of this year – significant 
progress has already been made. The final step is to draw together the results of 
the academic all-hands meeting arranged by EPSRC for 24 November to co-
ordinate research project proposals aligned with the 3 basic themes already agreed 
by the industrialists. 

One key proposal from the UKpsc will be the creation of a research institute as 
recommended in the Chips for Everything report. The institute would co-ordinate 
short, medium and long-term (10-year) academic research projects as well as 
actively supporting the commercialisation of the research outcomes. For this 
institute to be a successful “magnet” it must be overseen by industry and, as the 
paradigm shift name implies, supply innovative solutions to identified problems. 
Industry will only be attracted to invest in the UK generally and the research 
institute in particular if there is a large potential revenue stream dependent on the 
research outcome – a symbiotic relationship between industry and academia. 
The attached document contains the UKpsc’s comments on the Government 
response. Please let me know if we can be of any further help. 
27 October 2003 
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Memorandum by UKpsc: proposal to set up a virtual research institute in the field 
of Electronic System Design

Design is at the beginning of the electronics supply chain and so has huge potential 
to underpin markets that can be of great value to the UK economy even if the bulk 
of the manufacture is done offshore. The global market for semiconductors was 
$140B in 2001, which was supporting an electronic end equipment market of 
$985B1. In 2002 the market recovered to $150B and world-wide semiconductor 
billings for the first half of 2003 were $74B, a 12% growth2. (In the UK there are 
428,600 people employed mainly in the electronic component market space3.) 

The UK must be a substantial winner in the $1T electronics marketplace. 

The UK is currently one of the largest players in the area of chip design outside of 
the US.4 This is a significant commercial advantage that we can build upon, 
especially as we migrate from micro to nanotechnology. A second UK advantage is 
an industry dominated by a large number of smaller enterprises that can quickly 
adopt new technology even if they cannot individually sustain advanced R&D 
programmes. 

There are threats to the UK systems design industry from low wage cost 
economies (India, China) and from countries that see design as a strategic addition 
to existing industries like semiconductor manufacturing (Taiwan, France). 
Existing support mechanisms are not countering these threats and industry must 
lead the initiative to solve its own problems. 

For the UK industry to consolidate and build upon its current advantages we need 
a “magnet” to attract design jobs and investment. If we cannot compete on purely 
cost grounds then the magnet must have an alternative value proposition that is 
compelling, exciting and long term. (The Iron Law of Value: Without a 
compelling value statement, price becomes the ultimate determinant of value.) 

In September 2002 the NMI (National Microelectronics Institute), the UK 
microelectronics industry specialist trade association, began work to draw together 
a consensus on how to implement an investment magnet under the title UKpsc – 
UK paradigm shift consortium. The consortium has three main stakeholders – 
Industry, Academia and Government. 

In December 2002 the House of Lords S&T Select Committee issued a report 
(Chips with Everything) making recommendations about the support of the UK 
SoC design industry. This report is far ranging; many of the recommendations are 
aligned with the UKpsc proposals. 

The Investment Magnet - UKpsc Strategy 

Creating a Research Institute 

The vision of the UKpsc is to build a world-class research institute based on a 
community working on electronic system design/architecture. The institute will be 
managed by a board chaired by industry and will co-ordinate a collaborative 
research programme involving all of the universities working in the field. It will 
play a key role in the commercialisation of the research outcomes and will also co-

                                             
1 Source INFRASTRUCTURE “After the Storm” 
2 Source SIA 
3 Source eIGT briefing document 
4 Source Future Horizons Fabless and Chipless Survey 
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ordinate fund raising from industry and government sources both in the UK and 
Europe. Overall, the institute must create a symbiotic relationship between 
industry and academia similar to that enjoyed by many of the richer universities in 
the US. 

To compete on a world stage the research programme must have sufficient 
manpower to reach critical mass; it can do this by having a single unifying focus 
related to design productivity/competitiveness. A dramatic improvement in 
productivity will also remove the impetus for moving design offshore. 

To ensure that industry can thrive and expand it must be able to find the people 
with the required skills within the UK or attract them from outside of the UK. 
This implies a strong university base that must support, and be supported by, the 
research institute. The level of funding requested by UKpsc is based upon paying 
a competitive rate to 100 extra researchers (and supplying the necessary 
infrastructure) - whether they are within academia or industry. 

Industry and the Research Focus 

The design productivity gap (the gap between design productivity and the amount 
of transistors that can be fabricated on a wafer) has been increasing for the last 20 
years or so. There are 2 ways to overcome this 

• Use more designers and/or increase the time to market 

• Develop more productive means of design 

The first approach will inevitably lead to work being exported to low cost wage 
economies. The second approach – improved productivity will lead to inward 
investment, expanding the existing businesses and at the same time countering 
emerging threats. 

The electronics system design industry covers concept specification to end 
products and even the “end-of-life” requirements. To ensure that the research 
programme can achieve critical mass, and hence a high probability of success, 
within the proposed funding (£100M over 10years) the currently agreed scope has 
been limited to SoC/SiP design/architecture, tools and methods together with 
applications used as demonstrators. 

The industrial members of the UKpsc advisory board have held meetings with a 
wide cross section of the industry and developed three basic themes which are key 
to maintaining a world class design capability and which can form the basis for 
research projects. 

The themes (explained more fully elsewhere) are: 

• Architectural exploration of complete systems. 

• Inter/intra chip and virtual systems networking. 

• Improving and accelerating multi-site design capability. 

The themes are forward looking and future proof by virtue of being independent of 
both implementation technologies (e.g. CMOS, Micro, Nano) and specific 
application areas which may not be mainstream in 10 years time. 

An “all-hands” meeting of UK academics to respond to these themes with 
innovative project ideas will be held in November 2003, sponsored by the EPSRC. 
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The Phased Approach to Implementation 

Phase 0 – an immediate industry led strengthening of ties with academia and 
government to identify the focus and scope of both the research institute and the 
research programme. The UKpsc advisory board is composed of representatives 
from industry, academia and government. The EPSRC is funding this phase, and 
the NMI is leading the effort to co-ordinate and publicise the initiative and gather 
support and sponsorship. The mission, vision, 10-year goals, industrial research 
themes, deliverables and metrics have already been agreed. The main deliverable is 
a formal business plan to launch phase 1 – due before end 2003. 

Phase 1 – a 10 year research programme with individual projects based on the 
three industrial themes. Both the overall programme and the individual projects 
will be managed within a framework of predefined deliverables and metrics that 
can be used to measure success (or failure) at specific review points. The UKpsc 
research institute will also support the commercial exploitation of the research in 
the most appropriate way (e.g. spin-offs, IP sales, etc.) and continue with 
background strategic work to be used for justifying phase 2. 

Underpinning the research programme will be the immediate creation of an 
eDesign Grid5, based upon the eScience Grid, with hubs centred on areas where 
current industrial and academic design activity is clustered. This will provide the 
infrastructure for small and large companies and universities to gain access to state 
of the art tools and computing resources. 

Phase 2 – after the success of Phase 1 has been demonstrated at one of the review 
points, the scope of the research programme may be broadened. This will require 
more manpower and therefore increased funding. 

Industry Involvement and Commercialisation. 

The UKpsc is a business led initiative. Role models include the GigaScale 
Research Centre in the US. and IMEC in Belgium, which are all collaborations 
between industry and academia. Models of the investment magnet effect can be 
seen in the clusters around Cambridge, the Bristol Silicon Network, Silicon Glen 
etc. 

Industry will use several important criteria to judge the success of the UKpsc: 

• It has an UK wide reach and covers the interests of both large and small 
companies. 

• The UKpsc secretariat must be pro-active in helping to market the 
UKpsc work product and facilitate its commercialisation in the most 
appropriate way. (This can be done via links to Venture Capital 
companies, incubator centres, etc.) 

• The secretariat must evangelise high technology advances by organising 
seminars, lectures and conferences, inviting reviews and visits from 
potential collaborators. 

• The secretariat must be pro-active in looking for funding from all 
potential sources e.g. Industry, National (DTI, EPSRC) and Local 
Government (RDAs) and the EU (e.g. FP6). 

                                             
5 See submission from ISLI  
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• The research programme and individual projects within it must reflect 
academic work with industrial oversight. 

All projects considered and supported under the UKpsc aegis must be reviewed 
against a common set of required deliverables and metrics. (In development – see 
appendix.) 

A list of companies who are being approached for endorsement is also in the 
appendix. 

Impact 

By 2014, for an investment in a 10 year plan which ramps up to £15M per year 
(£100M funding over the period), we expect to be generating an extra £400m per 
year into the UK economy, or supporting 4000 direct jobs, or a mixture of the 
two. 

This is an order of magnitude multiplier on the investment – after 10 years, we get 
a 4x return on investment per year. It will be several years before other countries 
can catch up – if we assume 2.5 years before the advantage is lost, it is a 10x return 
on investment. 

ROI, where the return is measured in terms of return to the economy and/or jobs, 
will be one of the key metrics for the UKpsc. The UKpsc research programme will 
also have long term implications for the electronics industry as it migrates from the 
micro to the nano scale with initiatives such as the Micro and Nanotechnology 
Network (MNTN). 

Summary 

The UKpsc has a phased, long term plan, with measurable objectives, to 
strengthen the UK’s position as the second largest player world-wide in electronic 
systems design and to counter the emerging threats. By creating a collaborative 
research institute which has the support of a wide range of the industry and 
academia, it will help to improve the position of the UK electronics industry and 
hence the success of the UK economy. 
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List of Companies approached for endorsement 
Advantest 

Agilent 

Amphlon 

ARC 

ARM 

Atmel 

BAE Systems Research Centre 

Broadcom 

Cadence 

Celoxica 

Clearspeed 

Cypress 

DERA 

E2V 

Ellxent 

Ensillca 

Filtronic PLC 

Imagination / Ensigma 

Infineon 

Jennic 

Lattice 

Mentor 

Nallatech 

National Semiconductor 

Neuw 

Oxford Semi 

Phillips 

Phyworks 

Picochip 

Quadrics 

Siroyan 

ST Micro 

SuperH 

Synopsys 

TI 

TTP 

Verilab 

Verisity 

Wolfson 

WSI 

Xilinx 

Zarlink 
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UKpsc comments on the Government’s response to the House of Lords S&T Select 
Committee Inquiry 

Chips for Everything 

These comments are restricted to the topics in the Government’s response to the 
Select Committee report that directly affect the existing UKpsc initiative. The 
UKpsc has already responded to the original report. 

Design and Architecture 

We recommend that the Research Councils – in particular, the Engineering and 
Physical Sciences research Council (EPSRC) – should review the funding for 
research into microprocessor design and architecture to ensure that both its level 
and its delivery are matched to the strengths and needs of UK industry. 
(Paragraph 8.27) (The Government agreed that that electronics design research funding 
needed to be improved and gave examples of the steps that it was taking.) 

The UKpsc is developing a business plan, funded by the EPSRC, to be completed 
before the end of 2003. The EPSRC is represented on the advisory board to give 
advice and direction and is arranging an academic “all-hands” meeting in 
November 2003 to co-ordinate research project proposals that are aligned with the 
already agreed UKpsc industrial themes. 

The UKpsc proposed level of funding (£100M over 10 years) is significantly larger 
than that currently allocated to university design related research projects. 
Furthermore, since the scope of the UKpsc business plan extends beyond the 
interests of EPSRC, additional funding will be needed from Industry, Government 
(DTI), Venture Capital companies and European research programmes (FP6). 

So that UK strengths in computer design and architecture can be maintained and 
developed within the global market, we recommend that the Department of Trade 
and Industry (DTI) and EPSRC should urgently establish a single national 
research institute for System-on-Chip design. (Paragraph 8.32) (The Government 
did not accept this recommendation.) 

The UKpsc (which is led by industry) does not accept that existing mechanisms 
have been successful in preventing either the out-sourcing of chip design or in 
bolstering the UK’s position in the global market. 

The UKpsc vision is to build a world-class institute, researching into electronic 
system design, which will become an investment magnet underpinning the existing 
UK strength in chip design. It will be a collaboration between the universities 
working in the field (hence distributed geographically), the industry and 
government. This collaboration will be reflected in the management board that 
will be chaired by industry. The institute will co-ordinate a innovative research 
programme, play a key role in the commercialisation of the work product and co-
ordinate fund raising from industry and government sources in the UK and EU. 

The research programme scope will be slightly wider than System-on-Chip design 
but considerably smaller than the full specification to product span. The existing 
UKpsc advisory board (from industry, academia and government) is concerned 
that the funding must enable the research programme to compete world-wide. 
This can only be achieved by concentrating on research projects within a single 
unifying focus e.g. design productivity. 
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The concept of a “paradigm shift” implies radically changing the way that 
electronics systems are designed which will, in turn, dramatically improve the UK 
industry’s productivity and competitiveness. This will remove the impetus for 
moving design offshore. 

We recommend that the DTI and EPSRC establish a national programme for 
design and architecture, along the lines of the e-Science initiative, for the three-
fold purpose of: providing an earlier focus for research and development in design 
and architecture; wider support for the institute when established; and a 
framework for potentially useful activities not central to the particular focus 
selected for the institute. (Paragraph 8.40) (The Government accepted that significant 
investment in collaborative research would be needed to maintain a critical mass of 
activity.) 

The UKpsc research institute can be part of, and be supported by, a broader 
national programme. As well as managing a collaborative research programme, the 
UKpsc expects to co-ordinate ancillary activities such as marketing its capabilities 
and successes so that it truly becomes an investment magnet. By deliberately 
limiting the scope of the programme we can guarantee to produce the critical mass 
of skilled people needed to compete world-wide and win. 

We cannot suddenly place all of the research activity in a single building without 
denuding all of the universities of their key staff. The institute must therefore be a 
“virtual” community whose infrastructure is based on the eDesign Grid as 
proposed by IEE/ISLI. 

We recommend that the DTI and EPSRC should explicitly recognise that any new 
funding initiative in this area would require sustained long-term commitment. 
(Paragraph 8.43) (The Government noted the long-term commitment requirement and 
gave examples of previous initiatives.) 

The UKpsc is a 10-year programme and will expect to be funded over that period 
in the first instance. In keeping with standard industry practice it will have built-in 
review points where its success or failure can be judged. Failure to meet its 
deliverables and metric targets is expected to trigger a re-evaluation of the 
programme. 
By defining the evaluation process and the 10-year goals at the start of the 
programme the UKpsc board, although industry led, can ensure that long term 
projects are supported. 

Microprocessor technologies 

We recommend that, within the funding allocated for research in to computing 
devices and manufacturing, DTI and EPSRC should place the emphasis on radical 
developments in microprocessor technologies where there is a greater prospect that 
the UK industry could play a significant role long-term. Further, they should also 
ensure that this work has appropriate co-ordination and focus. (Paragraph 8.5) 
(The Government recognised the importance of encouraging radical approaches and gave 
examples of current practice.) 

The UK paradigm shift consortium recognises that microelectronics design needs 
radical thinking to obtain annual productivity gains that can match Moore’s Law 
that, in turn, will give the UK a competitive edge. The industrial members of the 
UKpsc advisory board have held meetings with a wide cross section of the industry 
and developed three basic themes which are seen as key to maintaining a world 
class design capability and which can form the basis for research projects. These 
three themes are aligned with the stated UKpsc focus on design productivity/ 
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competitiveness and are future proof by virtue of being independent of both 
implementation technologies (e.g. CMOS, Micro, Nano) and specific application 
areas which may not be mainstream in 10 years time. 

Interdisciplinary work 

We recommend that those universities which wish to be at the forefront of 
strengthening the United Kingdom’s stake in computing ensure that their 
structures and processes encourage interdisciplinary research collaboration 
between departments. (Paragraph 7.25) (The Government endorsed this 
recommendation.) 

One of the 3 industrial themes for UKpsc research is “improving and accelerating 
multi-site design capability” which is inherently interdisciplinary and recognises 
that small and large companies and individual universities, and different 
departments within universities, will need to be able to “Plug & Play”. 

All of the projects executed under the UKpsc research programme are expected to 
be capable of supporting the migration from micro to nanotechnology where there 
will be greater emphasis on interdisciplinary collaboration. 

Skill needs 

We recommend that the Government and universities take specific action to 
address that crisis in recruiting and retaining university academic staff in 
computing and electronics. Further, we recommend that the Government should 
consult universities and industry about ways of making the exchange of staff 
between the sectors more straightforward and commonplace. As part of this, 
particular attention will need to be paid to salary differentials and the current 
emphasis on the importance of research output on the basis of publications. 
(Paragraphs 9.9 and 9.15) (The Government gave examples of how it is responding to 
the concerns about career progression and stipends in the universities.) 

Although UKpsc is about creating a design investment magnet, it is clearly 
understood that this must be based upon a strong academic culture that can 
supply the necessary talent both to the UKpsc research programme and also to the 
industry as it expands. The level of funding requested by UKpsc is based upon 
paying a competitive rate to the 100 extra researchers (and supporting the 
necessary infrastructure) needed to create a critical mass - whether they are within 
academia or industry. 


