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Introduction to the National Centre for Universities and Business

The National Centre for Universities and Business develops, supports and promotes world-class collaboration 
between universities and business across the UK.

In 2012, the UK Growing Value Task Force put Research and Development (R&D) and innovation in an EU and 
global context, explored the synergies between public and private research, and led to the development of 
Konfer, an innovation-brokerage platform with 120,000 academics. In 2016, the Growing Value Scotland Task 
Force, built on this success in its influential report - The Step Change, launched by the Deputy First Minister.

The Growing Value Wales Task Force, chaired by Dr Drew Nelson, CEO of IQE and Professor Colin Riordan, 
Vice-Chancellor of Cardiff University, brought together key thinkers and practitioners to focus on practical 
ways of harnessing the talent being developed in Welsh universities and strengthen research and 
development for the benefit of the nation’s economy. This final report, with its call for a high-profile new 
national innovation compact for Wales could not be more timely.

Thank you to everyone involved.

Led by leaders and 
guided by our networks of 
universities and business.

Informed by research, 
providing independent 
myth-busting analysis.

Digital innovators and 
curators of opportunities 
for universities, business 

and government.

Change managers, 
through our Task Forces 
which tackle talent and 
innovation challenges.

WE ARE:

A National Centre Task Force brings together leaders from universities, 
government and business to focus on a particular economic sector or issue. 
We work together to identify problems, and examine issues in depth, make 
actionable recommendations, and build legacy programmes.
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About Growing Value Wales

Welsh innovation has never been a more valuable asset for the prosperity of the country. In particular, 
we must find better, more systematic and more integrated ways of joining up universities, businesses and 
government to develop a 21st century skills base and fast moving and impactful relations between academics 
and firms.

In 2016, the NCUB’s Growing Value Wales Task Force brought together senior leaders from multiple sectors 
and agencies to review ways of increasing more effective partnerships and collaborations. Since then, of 
course, the landscape has radically shifted, particularly in the context of Brexit, but also with structural 
changes in the global economy, driven by data analytics, quantum computing, AI, and deep-seated shifts 
in energy production and consumption. In Wales, a new Economic Prosperity plan has been launched, City 
Deals are being agreed and the funding arrangements for higher education and for research and innovation 
are in flux.

This report, and its call for a new national innovation compact between all the players in the system, could 
not be more timely. It builds on the major and detailed review of business-university collaboration published 
in August 20171, and we are grateful to Professor Kevin Morgan, Dr Adrian Healy, Professor Robert Huggins 
and Mr. Meirion Thomas for that work, and their recommendations.

We would like to thank our steering group members for their insightful input and generosity with their time, 
as well as the team in Cardiff and at the NCUB.

1 www.ncub.co.uk/what-we-do/growing-value-wales-task-force

Professor Colin Riordan
Vice-Chancellor and President
Cardiff University

Dr Drew Nelson
President and Chief Executive Officer
IQE PLC
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The Context

A defining paradox of the connected age is that things feel ever more disconnected. To paraphrase W.B.Yeats: 
Things fall apart and connections cannot hold. And yet, improving connectivity between government, 
universities, business, entrepreneurs and risk capital is absolutely vital to surviving, let alone thriving in the 
next industrial age.

Wales needs a New National Innovation Compact to complement 2017’s Economic Action Plan, Prosperity for 
All2. And in this, the final report of the Growing Value Wales Task Force, we delineate some of the components 
and call for a grand alliance of policy makers, officials, educators, and business people to drive it forward.

Post-Brexit Britain faces daunting challenges. More specifically, post-Brexit Wales faces daunting challenges. 
And that is the point: the issues in Scotland, Northern Ireland and even the English regions differ both 
dramatically and subtly. This report, however, is not solely about the challenges of Brexit. Universities, 
industry and government must come together in a rapidly-changing world where globalisation, populism, 
inequality, and, yes, Brexit, are complicated by a post-truth public environment in which the role of experts 
and expertise is widely questioned. We face immense uncertainty that is likely to last years before the fog lifts 
and the quotidian routine is (relatively) restored.

However, we in Wales can and should act decisively to determine our own future. In a welcome development, 
the Welsh Government has already asked Professor Graeme Reid to review3 research and innovation funding 
in Wales against a backdrop of Brexit, the creation of UK Research and Innovation and reforms to higher and 
further education funding in Wales. Professor Reid’s extensive inquiries during 2017 will provide the Welsh 
Government with valuable advice on policy and funding that should complement NCUB’s work.

This is important because stakeholders in Wales must come together in a spirit of co-production to promote 
self-reliance as a proud nation, and to find ways of taking advantage of the opportunities this new world 
offers. In particular, it is vital to ensure that the key actors in the Welsh Government, the City Regions, 
the Local Authorities, in Westminster, in business and industry and in our universities and colleges take a 
coordinated and strategic view of the opportunities that will exist. Funding streams such as the Industrial 
Strategy Challenge Fund4, City/Region Deals5, the pledged UK Shared Prosperity Fund6, UK Research and

2 http://gov.wales/docs/strategies/170919-prosperity-for-all-en.pdf
3 http://gov.wales/newsroom/educationandskills/2017/review-of-government-funded-research-and-innovation-in-wales-begins/?lang=end
4 www.gov.uk/government/collections/industrial-strategy-challenge-fund-joint-research-and-innovation
5 www.gov.uk/government/policies/city-deals-and-growth-deals
6 www.local.gov.uk/sites/default/files/documents/2017-07_Beyond%20Brexit%20-%20LGA%20Discussion%20%28FINAL%29_0.pdf
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Innovation (UKRI) and Welsh Government innovation initiatives will be more powerful, transformational and 
effective for the Welsh economy if the various agencies and actors involved co-ordinate their efforts.

But the issues go beyond funding: the supply side of knowledge generation must be better aligned with the 
demand side of knowledge exploitation. Prosperity for All has ‘5 priority areas – early years, housing, social 
care, mental health and skills, which have the potential to make the greatest contribution to long-term 
prosperity and well-being7.’ To deliver on these priorities, and to supercharge Welsh industries of the future 
and empower the regions to become more productive, Welsh Government must work closely with universities, 
industry, stakeholders and civil society to take full advantage of the Quadruple Helix approach shown to work 
so well in other parts of the world8. A new compact between Government, both national and regional, and 
their stakeholders is required to help deliver this ambitious plan. Relationships need to be warm and open 
and communication should flow freely. Government, academics, entrepreneurs, industrialists and business 
people have to understand each other’s dynamics, capabilities and constraints much more comprehensively. 
And information exchange and relationship-building should be established and strongly developed.

The excellent products of our research expertise - recognising that economically viable innovation depends 
on a solid base of well-funded, curiosity-driven, blue-skies research across the whole academic range - must 
be complemented by an excellent skills base in which young people at the start of their working lives, as well 
as those who wish to change direction or increase their skill level, are equally well served. And in which the 
needs of employers are seriously catered for.

Above all, there must be a sense of common purpose. The whole of Wales deserves a modern, forward-
looking knowledge economy that takes account of the nation’s economic traditions and adapts them for a 
new world outside the EU. We should be at the forefront of a growing economy in which Wales becomes 
a byword for prosperity in all its regions. We need, in short, to grow value in all its senses: economically, 
socially, and culturally. But that success will only come about if all involved are prepared to play their part.

7 http://gov.wales/docs/det/publications/171213-economic-action-plan-en.pdf
8  The whole concept has now been expanded to the quintuple helix by the addition of the natural environment. See: https://innovation-

entrepreneurship.springeropen.com/articles/10.1186/2192-5372-1-2
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The Facts

The innovation and skill system in Wales has been rigorously studied and reviewed on many occasions. 
The Task Force commissioned up-to-date analysis9 which concluded:10111213

Wales is in a relatively weak position with regard to the traditional metrics of research and 
innovation performance such as the percentage of GDP expended on R&D investments by firms.

01

The dominance across much of the Welsh business landscape of global value chains (or 
supply chains) means that businesses are, in general, more likely to look to their own supply 
chains - suppliers, clients and customers – than seek external sources of innovation (like ideas 
from universities). UK-wide evidence from the CBI shows that ‘innovation-aware’ firms favour 
universities as sources of advice. Higher levels of innovation awareness among Welsh businesses 
would open new opportunities for firms to take advantage of university expertise across Wales10.

02

The outcomes of 2014’s UK-wide Research Excellence Framework, and subsequent Elsevier 
analysis11, demonstrated the high quality of research in Wales. These results are summarised in 
the Learned Society of Wales’ recent Wales and the World report12. However, the relatively small 
size of the research base, coupled with the uneven distribution of Welsh anchor companies, 
reduces opportunities for universities to interact with big companies and their supply chains.

03

There remains, nonetheless, an impressive level and array of collaboration between Welsh 
universities and their external partners. Between 2012-15, collaborative research income earned 
by Welsh universities increased by 19.5% - in part, due to the availability of European Structural 
funds. However, data from 2015-16, shows a decline in Wales’ share of UK collaborative income 
to 5.7% from 6.6%13.

04

However, while universities in Wales demonstrably have a major role to play in the Welsh research 
and innovation system, we note that the Higher Education Funding Council Wales (HEFCW)
Innovation and Engagement Fund which helped underpin university-business collaboration 
in Wales, was withdrawn in 2014 as one of the consequences of the new undergraduate fees 
regime. In the Chancellor’s Autumn 2017 budget, a further £40m was allocated to English 
universities through Higher Education Funding Council England’s (HEFCE) Higher Education 
Innovation Fund (HEIF), and the UK Government’s Industrial Strategy has committed to increase 
HEIF to £250m by 2020-21. This increased support is will align with the needs of the Industrial 
Strategy. We note that this will result in consequential funding for devolved administrations and 
we call on the UK and Welsh Governments quickly to identify and allocate such funding.

05

In 2015/16 knowledge exchange income in Wales decreased by 11%, compared to Scotland (-6%) 
and Northern Ireland (-24%). England increased by 3%. These figures do depend on cyclical EU 
funding and yet again, emphasise the risk to Welsh innovation.

06

9 https://issuu.com/nationalcentreforuniversitiesandbusiness/docs/ncub_growing_value_wales_main_repor
10 www.cbi.org.uk/cbi-prod/assets/File/CBI%20Innovation%20Survey%202016_%20results.pdf
11 www.elsevier.com/research-intelligence/research-initiatives/international-comparative-performance-of-the-welsh-research-base-2016
12 www.learnedsociety.wales/wp-content/uploads/2017/09/REF15186-Times-Higher-Publication-Online-PDF.pdf
13 www.hefce.ac.uk/pubs/year/2017/201723



9

Where research and innovation are concerned, businesses commented that universities tend 
to be too risk averse and too intolerant of failure. Universities acknowledged a poor alignment 
between the internal culture of universities and the corporate culture of the businesses with 
which it seeks to interact.

07

There are emergent innovation hot spots14, see Figure 1, which must be fostered through careful 
cultivation and partnerships. The announcement of the Industrial Strategy focused on growing 
the artificial intelligence and data driven economy, clean growth, future of mobility and an ageing 
society offers Wales an exciting opportunity to expand its R&D hot spots into these areas.

08

Current:
Plant/ crop breeding
Emergent:
Parasitology/ infectious diseases
Food and drink technologies

Current:
Nuclear technology
Emergent:
Advanced manufacturing
Energy and environment

Current:
Compound Semiconductors
Catalysis
Energy technologies
Creative sector
Life sciences/  Drug discovery
Hydrogen technologies
Automotive & Power Systems
Aircraft maintenance
Design and product research
Emergent:
Cyber security
Environment
Digital manufacturing
Food and drink
Data science
Software

Current:
Advanced materials
Energy technologies
Non Destructive Testing
Emergent:
Life Sciences
Computational science
Construction innovation

Figure 1: Business-university hot spots in Wales

Source: Growing the Value of University-Business interactions in Wales summary report June 2017
www.ncub.co.uk/what-we-do/growing-value-wales-task-force14

One of the most important contributions universities make to these clusters and to businesses across 
Wales is a continuous refreshment of the talent pool. However, skills shortages exist throughout the UK and 
are acute in Wales. These bring a range of challenges to growth, but also to productivity. The CBI’s report, 
Unlocking Regional Growth15, noted that areas with more professional graduates are significantly more 
productive. However, this potential gain is not experienced by many Welsh university regions because most 
graduates move to the larger English cities after graduation. Building innovative capacity, therefore, requires 
a skills policy focused on retention as well as education.

Welsh Government acknowledged the importance of this agenda by establishing three ‘Regional Skills 
Partnerships’, with Regional Employment and Skills Plans16, based on local need. The Partnerships support growth 
by building on priorities identified by Enterprise Zones, City Deal, City Regions and cross-border collaborations.

14 See also, the Smart Specialisation Hub, co-delivered by the National Centre for Universities and Business, high-level analysis 
 ‘Devolved Administrations’ Innovation Activity’ http://smartspecialisationhub.org/portfolio/devolved-administrations-innovation-activity
15 www.cbi.org.uk/index.cfm/_api/render/file/?method=inline&fileID=9AF06398-223D-4214-B96F1AD8A2FE4CC8
16 https://businesswales.gov.wales/skillsgateway/regional-skills-partnerships
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The Great Ideas

Across Wales, universities and businesses are working on fresh approaches to partnerships. We 
highlight eight in this report that cover a range of great ideas (see Appendix page 19).

The University of South Wales established The Centre for Automotive & Power System 
Engineering (CAPSE). This offers a significant range of R&D, testing and advisory 
services on areas such as hybrid/electric vehicles, renewable energy and personal 
electronics. CAPSE is home to a specialist team engaged in research and testing for 
major players in the international motorsport and automotive industry as well as niche 
technology companies in Wales, generating £1 million in commercial income and a 
further £2 million in grants in 2014-15.

Bangor University has cut through traditional academic boundaries to bring students 
from different subjects together to compete in multi-disciplinary teams for an 
‘Enterprise by Design’ challenge with a winning prize of £2,500. Now in its seventh year, 
Enterprise by Design convenes teams of undergraduate students studying Psychology, 
Electronic Engineering, Computer Science, Product Design, Business and Creative Studies 
& Media to tackle a real-world design brief set by a business.

In 2017, Wrexham Glyndŵr University led a cross-border group comprising Bangor 
University, University of Chester, the Mersey Dee Alliance and the North-Wales Economic 
Ambition Board to explore how the growth strategies and priority plans for the cross-border 
region could be joined up. They mapped the movement of graduates and found that:

• 54% remained in the region (defined as North Wales plus the Wirral, Chester 
and Cheshire-West area), but if we narrow the data to those originally domiciled 
within the region on entering university this percentage increases to 80%.

• 61% found work within the priority sectors.

• Over the previous four years, graduate employment in the priority sectors 
has been static.

A unique joint venture between IQE and Cardiff University formed the Compound 
Semiconductor Centre (CSC). This was the first step in helping to establish the world’s first 
Compound Semiconductor Cluster (CS Connect) and will directly generate 2,000 high-value 
jobs over the next five years and up to 5,000 in the longer term. Wales is uniquely positioned 
to take a leading role in advanced compound semiconductors globally in much the same way 
that California’s Silicon Valley ushered in the silicon revolution over five decades ago. The 
collaboration was pivotal in game-changing investment: £38m from the Cardiff Capital Region 
for a Compound Semiconductor Foundry and £12m from EPSRC for the Future Compound 
Semiconductor Manufacturing Hub. The Institute of Compound Semiconductors, the cluster’s 
fabrication experts, secured £17.2m from Innovate UK and £13.4m from the Welsh European 
Funding Office, recruited six international experts and received formal planning permission 
for its home on Cardiff University’s £300m Innovation Campus. The CS Cluster also attracted 
a £50m commitment from Innovate UK for Wales first dedicated Catapult for Compound 
Semi Applications, and alongside the powerful internationally recognised industrial partners, 
IQE, SPTS, MicroSemi and the newly branded Newport Wafer Fab, the cluster has critical 
mass and is now attracting several high profile international companies as customers.
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Cardiff University’s Creative Cardiff initiative connects people working in creative 
organisations and businesses in the Cardiff region, encouraging them to cross the boundaries 
of their sector and work together. Supported by the Wales Millennium Centre, BBC Cymru 
Wales and Cardiff Council, the project envisages Cardiff as a ‘capital city of creativity’ with a 
vibrant and well connected creative community that benefits the city and helps it to thrive.

Aberystwyth University is working with Ridgeway Research and Bio-Check (UK) Ltd to 
develop tests to detect liver fluke and rumen fluke parasites of livestock. Fascioliasis, 
caused by liver fluke (Fasciola hepatica) has a profound, negative impact on livestock health 
and welfare, with productivity losses of $US3 billion/annum worldwide and £300 million in 
the UK. Modelling fascioliasis epidemiology reveals significant risks to be encountered in the 
near future with epidemics predicted in Scotland by 2020 and Wales by 2050. Collaboration 
between Aberystwyth researchers, Ridgeway Research and Bio-Check (UK) Ltd via Innovate 
UK funding has developed a prototype test for detecting liver fluke both “on farm” and 
in the lab. The consortium is currently in discussions with an international animal health 
company to fully trial and commercially release the new liver fluke diagnostics.

The National Software Academy is a partnership between Cardiff University, Welsh 
Government and industry leaders, arising from the findings of the Newport Business 
Development Task Force led by Simon Gibson, CEO of Wesley Clover. It aims to address 
the shortfall of qualified, industry-ready software engineers, by producing sought after 
graduates with industrial experience who will be recognised as leaders in their field. This 
is achieved by combining teaching and training in a bespoke commercial/IT environment, 
developed in close partnership with industry and local businesses. Key features of the 
Academy include extensive engagement with industry throughout the degree, a focus 
on client-facing projects and a focus on teamwork and industry working practices to 
facilitate transition into the job market.

Cardiff Metropolitan University utilises Innovate UK’s Knowledge Transfer Partnerships 
to engage with industry on strategic projects to help individual businesses grow. It was 
announced as winner of the Partnership category at the Insider Media Ltd 2017 Business 
and Education Partnerships Awards17 celebrating the best examples of working between 
Welsh business and education. The Award was presented in recognition of Cardiff Met’s 
successful two-year Knowledge Transfer Partnership (KTP) with Vale of Glamorgan-based 
manufacturer of professional window cleaning systems, Window Cleaning Warehouse 
(WCW). This KTP was top rated by Innovate UK, receiving a grade A. The partnership 
capitalised on years of knowledge within the company and the expertise of Cardiff 
Met academics to develop, perfect, and test an innovative waterless cleaning process 
appropriate for the external surface of aircraft.

These are all great ideas. They are stimulating and thought-provoking, to be emulated and supported. 
But the major question remains: how do we scale at the level of Wales? How do we have a great 
system that continuously generates such breakthroughs?

17 www.insidermedia.com/event/business-and-education-partnerships-awards/coverage
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Conclusions and Recommendations

Our conclusions and recommendations aim for simplification of the landscape, a strong regional voice, and a 
focus on the long term. They are closely aligned with the principles set out in Prosperity for All.

Most reviews of business-university-government collaboration concentrate on difficulties with the perceived value of 
university research, a lack of a shared language and culture, the low innovation capacity of many businesses, and the 
need for funding mechanisms to drive connectivity. Different systems across the world use various mechanisms to 
achieve this; but in varying ways what is required is a mix of patient government funding and capital, tax incentives, 
business insights, university commitment, and good policy-making. The need for Welsh government, universities, 
business, entrepreneurs and providers of risk capital to agree, publish and act on a New National Innovation 
Compact is the number one priority, but we make the following conclusions and consequent recommendations.

Conclusion

The supply-side of knowledge generation must be better aligned with the demand side of 
knowledge exploitation, and we need a systematic and long-term approach to making this happen. 

Recommendation

There must be a new compact between government, universities, businesses and other key 
stakeholders in Wales, building on the Be The Spark initiative, which leads to high-quality 
communication, excellent relationships and the alignment of interests. The aim of the compact is 
simple: to promote prosperity and wellbeing for the people of Wales. Universities have convening 
power and the capacity to offer a neutral space for debate. Cardiff University has expressed a 
willingness to work with other interested parties to organise and host a summit on the concept of 
a National Innovation Compact as outlined in this report.

01

Conclusion

High quality research at the frontiers of knowledge makes a vital contribution to long-term 
economic development and to attracting and retaining companies in the developing sectors of 
the economic action plan. So-called blue-sky research is the platform on which universities are 
able to collaborate with business for the long-term prosperity of Wales. Few firms are capable of 
conducting high-cost, long-run programmes, but will benefit directly and indirectly from insights, 
spillovers, and high-quality postgraduate talent.

Training the next generation of researchers, and postgraduates who leave university to join or found 
business, requires a deep understanding of research carried out in other parts of the world. This high 
quality university research is the foundation to the whole science, and innovation endeavour in Wales. 
A strong, well-funded research base will enable Welsh universities to be more effective bidders for 
grants alongside forward-looking firms, and will drive top quality, high impact research that will create 
the conditions in which innovation can thrive and play its critical role in boosting economic growth.

This is underpinned by Quality Research (QR) funding, and can only be provided by the Welsh 
Government. No other organisation can step in to fill this space. It is therefore essential that Welsh 
Government provides adequate levels of QR funding to universities.

Recommendation

Welsh government should use the Reid Review of government funded research and innovation in 
Wales as a vehicle for increasing and amplifying Quality Research (QR) funding.

02
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Conclusion

England is investing heavily in higher education innovation funding and Wales, post-Brexit, may 
be relatively disadvantaged. The Higher Education Innovation Fund (HEIF) in England is a proven 
vehicle for enabling universities to be dynamic and responsive innovation partners. It helps 
drive exports, bring in world-class talent, and attract inward investment. Recently HEIF has been 
supplemented by the Connecting Capabilities Fund, and will grow to £250m a year by 2020-21.

Recommendation

We group two together, because each will leverage different forms of potential funding 
interventions. 1) Welsh government should provide a permanent funding stream to support 
Welsh university-business interactions. This will promote collaborative projects with business and 
industry (c£20m-£30m) 2) The Development Bank for Wales should be encouraged to work with 
UKRI, Be The Spark, and Post-Compulsory Education and Training regulators to ensure that the 
investment into SMEs in Wales is leveraging university and UKRI innovation and research funding.

03

Conclusion

At an EU level, Wales is classed as a strong innovator18, but innovation activity in Wales is not 
achieving sufficient added value. Wales is in a relatively weak position with regard to the traditional 
metrics of research and innovation performance such as the percentage of GDP expended 
on research and development investments by firms. Wales’ anchor companies are unevenly 
distributed, and university research excellence is similarly thinly spread, reducing opportunities to 
interact with anchor companies and their supply chains.

Recommendation

Welsh government, universities and business leaders should co-develop innovation growth hubs 
to support and promote business ‘hot-spots’, driving productivity for economic benefit. These 
should take into account the recommendations concerning industry-led growth hubs of the 
Diamond Review and the Reid Review of government funded research and innovation in Wales, 
but also build on the blueprint of the Cardiff University/IQE Compound Semi-Conductor Centre 
Joint Venture. This will increase the confidence of firms in the benefit of investing alongside 
universities. We note that additional research and analysis is required to allow a more nuanced 
and quantified assessment of hot spots to be made and that this should be a legacy action for the 
National Innovation Compact development work in the context of the economic development plan. 
Cardiff University is prepared to underpin this, in the first instance.

04

 
18

18 https://ec.europa.eu/docsroom/documents/23881/attachments/1/translations/en/renditions/native
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Conclusion

Welsh innovation and business-university engagement has been reliant on EU funding. After Brexit, 
this will be under threat and Welsh universities and businesses will need to secure alternative 
support. It is unrealistic to expect the Welsh Government to meet the full cost of these activities so 
funding will need to be secured from the UK government to replace the EU Structural Funds.

Recommendation

European Structural Funds must be replaced by a properly resourced Welsh regional development 
fund, which should include capital projects. The UK government needs to recognise the 
importance of regional development funds in the innovation ecosystem and acknowledge the 
need for them to be devolved to the level where they can best be deployed. Additionally, and 
critically, Welsh universities and businesses need to collaborate closely to derive high profile 
projects which support the UK’s Industrial Strategy, and secure more than their fair share of 
Industrial Strategy Challenge Funding by offering compelling solutions which address the four 
grand challenges posed by the recently published Industrial Strategy white paper.

05

Conclusion

Academia has more to offer than technology. Innovation thinking in Wales must encompass 
process, service, and innovation to open up and drive collaboration. Welsh firms, particularly small 
and mid-sized, lack knowledge both about what universities can offer as well as guidance about 
which academics and departments to approach to help solve their problems. This is significantly 
holding back productivity and innovation.

Universities must make their work easy to access and business collaboration must be rewarded as 
a respectable part of an academic career path.

Recommendation

Universities, industry and the Welsh Government should work together to create a one-stop, 
mobile enhanced portal for Welsh companies to have clear and direct routes into the academic 
base, not only for research, but for graduate work experience, equipment and funding. The 
approach should include process, service and social innovation to ensure the widest engagement. 
This new service should be encouraged to establish a sustainable commercial/subscription model 
to support continuous development. The National Centre for Universities and Business and Be The 
Spark will coordinate an all-agencies Task and Finish group to create this portal, based on existing 
platforms (such as www.konfer.online, https://bethespark.wales and Expertise Wales19). 

06

19

19 https://businesswales.gov.wales/expertisewales
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Conclusion

Businesses continue to feel there is too much bureaucracy, partly created by the machinery of 
government but also by accountability challenges and unrealistic IP expectations. Conversely, 
many academics feel that their fundamental role is the generation of knowledge. These cultural 
challenges have been met elsewhere with the development of joint research institutions and 
clusters, where speed is a normal part of business-academic interaction.

Recommendation

The National Innovation Compact should prioritise a new approach to university IP and knowledge. 
Welsh Government should work with innovation funding partners to de-risk and speed up 
more on-campus joint research and development hot-spots, particularly focused on emerging 
technologies and major challenges (such as ageing).

A working group consisting of representatives from Welsh Government, academia, industry, 
entrepreneurs and risk capital providers should be set up to specifically address the large 
mismatch in the expectations, working practices, and decision-making processes between the 
different stakeholders to derive a blueprint for common understanding and more efficient and 
speedy collaborative initiatives.

07

Conclusion

The skills agenda is a key engagement tool for universities, industry, and the Welsh Government’s 
economic action plan can only be delivered by highly-skilled people, especially graduates.

Recommendation

Universities must work systematically with employers to understand their skills needs. This should 
include co-designed curricula, life-long reskilling, and continuous professional development. 
The development of partnerships around skills will provide a platform for broader and deeper 
relationships with firms.

Government, universities and industry should work systematically and strategically to build on the 
good practice such as, the National Software Academy20, Financial Services Graduate Programme21, 
ESTnet year in industry employability programme22, Knowledge Economy Skills Scholarships, and 
National Cyber Security Academy23 etc. The research done in North Wales on skills and innovation 
for the cross-border region should be repeated with the Regional Skills Partnerships in other parts 
of Wales, to gain a clear picture of skills shortages in all regions of Wales, particularly in relation to 
priority business sectors24.
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20 www.cardiff.ac.uk/software-academy
21 http://buzzwales.com/graduate-programme
22 www.estnet.uk.net/future-events/estnet-year-in-industry-2017-calendar-of-events
23 www.southwales.ac.uk/courses/bsc-hons-applied-cyber-security/2352/national-cyber-security-academy
24 https://businesswales.gov.wales/skillsgateway/regional-skills-partnerships
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The New National Innovation Compact for Wales

There must be a distinctively Welsh response to this increasingly confused global world, where technology is 
hollowing out industries, whilst at the same time creating a vibrant entrepreneurial environment for those 
able to take advantage of the possibilities. Short and medium-term initiatives are understandable responses 
to a rapidly-changing environment, but agreeing, aligning and applying an innovation compact, with clear give 
and take on all sides, is a fundamental pre-requisite of Welsh success and the economic action plan.

The elements of The National Innovation Compact must be enduring (at least five years), be grounded in 
actionable reciprocation, be a strong balance of rights and responsibilities, and report back to an Innovation 
Compact Commission, composed of leaders drawn from across the Welsh spectrum of government, 
businesses, public and third sector, as well as vice-chancellors and heads of schools and colleges.

There are existing models to draw from. The Compact between the UK government and voluntary associations 
was established in 199825. Its principles apply to all relationships between voluntary organisations and public 
bodies that are distributing funds on behalf of the government. Every government department is signed up 
to the principles of the Compact, designed to be beneficial to both sectors, and to establish a framework for 
good partnership working. It also sets standards for government to conduct consultations which are clearly 
defined, open and meaningful, and should provide feedback on responses.

There are also city and regional models across Europe that focus on partnering with collaborative power, 
creative thinking, ecosystems thinking, synthesis, and a stronger focus on outcomes and impact26. Europe 
will not stand still and the European Commission is already supporting pioneering regions that work 
with methodologies that define shared purpose, create conditions for good collaboration, build capacity, 
showcase examples and show the way. This is manifest across Europe from the smart mountains of Aosta27, 
to the new engineering in Lubelskie28. And, as the UK leaves the European Union, Wales will be in competition 
with economies founded on such thinking.

The policy, infrastructure, skills, talent and co-operation challenges of ecosystem approaches are well scoped, 
evidenced and known. The challenge is to agree and pursue them in an integrated way. We believe that 
Wales can accept that challenge. Wales has the significant benefit of corporate and academic accessibility to 
Welsh Government. We must make and strengthen the connections to deliver prosperity and growth.

25 www.compactvoice.org.uk/about-compact/short-history-compact
26 http://cor.europa.eu/en/documentation/brochures/Documents/Regional-innovation-ecosystems/Regional-innovation-ecosystems.pdf
27 https://ec.europa.eu/growth/tools-databases/regional-innovation-monitor/policy-document/smart-specialisation-strategy-valle-daosta
28 http://cor.europa.eu/rie/Pages/story-14.aspx



19

Appendix - The Great Ideas

The Centre for Automotive & Power System Engineering (CAPSE)
University of South Wales

The Centre for Automotive & Power System Engineering (CAPSE) is based within the Faculty of Computing, 
Engineering and Science at the University of South Wales. It is a nationally recognised independent research, 
development, test and certification house with a reputation for cutting edge research and knowledge transfer 
activities within the advanced automotive and power systems engineering sectors.

CAPSE’s mission is to support business and other organisations to develop the next generation of low carbon 
technologies and in doing so support the creation of new jobs and economic opportunities. It aims to achieve this 
through leading research and knowledge transfer based activities to deliver a greener and more sustainable future.

Offering a significant range of R&D, testing and advisory services on areas such as hybrid/electric vehicles, 
renewable energy and personal electronics, CAPSE is home to a specialist team engaged in research and 
testing for major players in the international motorsport and automotive industry as well as niche technology 
companies in Wales, generating £1 million in commercial income and a further £2 million in grants in 2014-15.

The University has recently invested £3 million in CAPSE to develop custom-built facilities equipped 
with all the equipment expected of a commercial test and certification house. These include:

• The ‘Powertrain R&D facilities’ which focus on next generation hybrid and full electric vehicles, 
housing Wales’ only four-wheel drive direct hub dynamic chassis rolling road system;

• The ‘Energy Storage R&D Facilities’ which concentrate on next generation automotive and 
stationary energy storage solutions including battery, ultra-capacitor, fuel cell, fly wheel and 
other energy storage technologies. This facility has a wide range of testing capabilities with over 
one megawatt of testing capacity;

• The ‘Energy Systems R&D Facilities’ which specialise in research, development and testing 
around the systems which integrate automotive and stationary energy storage with their end 
applications and include climatic, frequency response, power electronics, communication and 
fundamental electrochemistry analysis capabilities.

01

Electric and hybrid technology will power the 21st century automotive 
industry and it is essential that the latest science is harnessed to ensure 
that the UK stays at the front in the technology race. The University of 
South Wales has already established a leading reputation for excellence 
and partnership with industry and this facility will further accelerate this 
important work in power systems engineering.”

Lord Drayson, racing entrepreneur and former Science Minister, 
speaking at the opening of the new Centre.

www.southwales.ac.uk/business/computing-engineering-science/centre-automotive-power-systems-engineering
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Enterprise by Design
Bangor University

Bangor University has cut through traditional academic boundaries to bring students from different subjects 
together to compete in multi-disciplinary teams for an ‘Enterprise by Design’ challenge with a winning prize 
of £2,500. Now in its seventh year, Enterprise by Design brings together teams of undergraduate students 
studying Psychology, Electronic Engineering, Computer Science, Product Design, Business and Creative 
Studies & Media to tackle a real-world design brief set by a business.

In 2017 the design challenge came from Zip World, one of Wales’ leading adventure tourism companies, 
which has a range of adventure sites locally, boasting the world’s fastest zip line, the first four-person zip ride 
and a unique network of underground trampolines in slate caverns. In keeping with the Zip World vision of 
constantly innovating around the core activities and developing new and unique offers to clients, the brief 
was focussed on delivering an improved visitor experience for their diverse customer base. Participating 
students identified problems and explored solutions relating to a range of target groups of Zip World clients.

Following ten weeks of working alongside postgraduate facilitators and academic specialists in a design-led 
process, twelve multi-disciplinary teams pitched their new ideas to an expert panel composed of local 
business leaders and innovation experts.

David Stacey, Managing Director of Zip World, UK, presented the winning prize of £2,500 to Team Bluebell 
for their ‘Slate VR’ concept; a package of VR related benefits to enhance the customer experience at Zip 
World sites. ‘There were several ideas with real potential’ said David, ‘the final choice was influenced by the 
credibility of the presenters, the superb content and professional delivery. We want to work with credible 
people who fit our culture and brand and this team did that brilliantly. We also wanted an innovative solution 
that challenged the norm and at the same time delivered commercially across a multi-site operation. We felt 
this group was extremely professional, understood our brand and delivered significant potential for future 
value’. Furthermore, the winning team were all offered paid employment by Zip World, so impressed were 
they by their professionalism and innovative thinking.

www.bangor.ac.uk/careers/students/enterprise
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This is one of the most innovative and inspirational programmes that 
I’ve seen in higher education, and I’m delighted that it was developed in 
Bangor University.”

Professor Oliver Turnbull, Pro Vice-Chancellor for Teaching and Learning at Bangor University 
who was on the Enterprise by Design judging panel.
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Skills and Innovation in the Cross Border Region of North Wales, 
the Wirral and Cheshire West and Chester Case Study 
Wrexham Glyndŵr University

Wrexham Glyndŵr University led a group comprising, Bangor University, University of Chester, the Mersey Dee 
Alliance and members of the North-Wales Economic Ambition Board to explore how each of the growth strategies 
and priority plans for the cross border region ‘joined up’, taking account of Government wide strategies. There are 
variations within each of them but an underlying commonality within sectors and skill requirements.

The work was inspired and supported by a cross-border All-Party Parliamentary Group in Westminster, led 
by Ian Lucas, MP for Wrexham. This was a unique data-sharing exercise amongst organisations that had not 
previously worked together in this way.

A mapping study of graduate destinations over a four-year period from the three universities against perceived 
priority industry sectors in the cross border area identified how many of the universities’ graduates stayed in 
the region and what proportion of them were employed in the key sectors, whilst also comparing this with the 
picture outside the region. It found that 54% of graduates remained in the region but that increased to 80% when 
considering those who were originally domiciled within the region on entering university. 61% of those who have 
stayed in the region have found work within the priority sectors. The group noted that Education and Public 
Services (not classed as priority sectors), underpin the wider economy and are large graduate-level employers.

One possible concern is that over the past four years graduate employment in the priority sectors has been 
static. This indicates that regional strategies have not yet had a significant impact on provision and demand, 
or do not reflect the real economy. There appeared to be little difference between the graduate employment 
breakdown by sector within or outside the region, irrespective of strategies. E.g. Life Sciences, Health and Social 
Care are major sectors no matter where our graduates go (c. 40%). Manufacturing is somewhat stronger in the 
region than elsewhere, while Financial and Professional Services are somewhat weaker. Key sectors identified 
in the regional strategies, such as Construction and Energy/Environment, employ very few graduates.

Key messages from a cross border round-table discussion with employer representatives to 
explore these data include:

• Employers and educators need to be interconnected, supported by careers services.

• Greater work based learning opportunities with the apprenticeship/degree apprenticeship seen 
as a framework to ensure graduates were ‘work ready’.

• Educators to work together to ensure appropriate skill requirements are met at the right levels 
with clearly identified progression routes.

• Educate the educators in new developing technologies so they remain up to date and can 
ensure that pupils and students gain the right skill sets.

• Employers in the Mersey Dee area do not recognise the border between England and Wales 
and so skills and training provision and business support should be seamless within that 
economic area regardless of which side of the border they are based.

As a next step, a Skills and Innovation Summit with Ministers, employers and educators from both sides of 
the border is being planned.

www.glyndwr.ac.uk

03



22

IQE and

29 www.compoundsemiconductorcentre.com/news

Cardiff University

Cardiff based IQE plc is the world-leading manufacturer and supplier of compound semiconductor wafers that 
are found inside many of today’s high-tech gadgets from smartphones to healthcare technologies. The company’s 
advanced materials will become increasingly important across a wide range of new and emerging sectors 
including electric and autonomous vehicles, safety and security systems, 3D/gesture recognition and a plethora 
of sensors that go to make up the Internet of Things. The company’s world-leading position can be attributed to a 
sustained focus on innovation and was the first company in the world to offer outsourced design and production 
of compound semiconductor epi-wafers that are at the very heart of many of today’s leading-edge technologies.

IQE recognizes and values the power of collaborative innovation through partnerships with other businesses 
and academic institutions. IQE has enjoyed a long-term relationship with Cardiff University for many years, 
but the collaboration activities have intensified in recent years as the two organisations have leveraged 
funding to bridge the so-called ‘Valley of Death’ between R&D and commercial reality.

IQE and Cardiff University have set up a unique joint venture to form the Compound Semiconductor Centre 
(CSC). This was the first step in helping to establish world’s first compound semiconductor cluster in the 
region, which will directly generate 2,000 high-value jobs over the next five years and up to 5,000 in the 
longer term. The region is already gaining a global reputation as the home for developing and manufacturing 
next generation semiconductor devices that will enable new, emerging and future technologies. Wales is 
uniquely positioned to take a leading role in advanced compound semiconductors in much the same way 
that California’s Silicon Valley ushered in the silicon revolution over five decades ago.

To date, over £300M of private/public support has been committed to build an innovative technology 
infrastructure with entities including the Compound Semiconductor Applications Catapult (Innovate UK), a 
Compound Semiconductor Centre (Joint Venture between Cardiff University and IQE) an Institute for Compound 
Semiconductors (Cardiff University) and the Cardiff Capital Region’s Compound Semiconductor Foundry, 
along with a number of other initiatives that help give the region a critical mass to be recognized as a cluster.

Already, the cluster is gaining significant traction with a number of recent research, development and 
innovation wins by businesses and academic institutions based in the region29. Another example of potential 
future collaboration involves IQE’s products that are shipped to Taiwan for processing, where the products 
are then shipped to SPTS in Wales then back to Taiwan. By establishing enhanced capabilities in the region, 
more value-added processing could be performed in Wales whilst adding to the overall production efficiency 
in the supply chain.

Whilst supply chains are essential in establishing a regional specialization, it is equally important to ensure 
the existence of regional access to appropriate innovation chains with capabilities spanning activities from 
research and development, through proof of concept and prototyping to pilot production and ultimately, 
volume manufacturing.

The region is now home to a cohort of key world-class companies specializing in compound semiconductor 
technologies, backed by an infrastructure that supports activities from research to commercialisation.

http://csconnected.com
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Creative Cardiff
Cardiff University

Cardiff University is supporting the city’s creative economy and is encouraging people to work together to 
raise the city’s ambitions. It is doing this by enabling staff and students to engage with the creative industries 
and by developing plans to create physical and virtual spaces that allow these collaborations to take place.

Cardiff University’s Creative Cardiff network – led by the Creative Economy team founded by Professor Justin Lewis 
and Professor Ian Hargreaves - aims to connect people working in creative jobs, organisations and businesses 
in the Cardiff region, and to encourage them to cross the boundaries of their sector and work together.

Supported by the Wales Millennium Centre, BBC Cymru Wales and the City of Cardiff Council, the project 
envisages Cardiff as a ‘capital city of creativity’ with a vibrant and well connected creative community 
that benefits the city and helps it to thrive. The Creative Cardiff network enables collaborations, amplifies 
opportunities and encourages innovation.

Creative Cardiff aims to make this vision a reality through a variety of ways for 
people to engage in its network, which was launched publicly in October 2015. 
During the first year Creative Cardiff showcased ‘52 Things’ that highlighted the 
creativity of the city. In year two, they collaborated with the City of Cardiff Council 
and the Arts Council of Wales to explore city identity.

Creative Cardiff has been effective in growing the network to 1500 members and 
an active Twitter following of 9500. Creative Cardiff has always placed importance 
on the spaces in which creative people work, facilitating a pilot ‘pop-up’ hub, a hub 
crawl, a coworking-themed Show & Tell and a project to network creative hubs 
which resulted in the creation of the Coworking Collective. Creative Cardiff focuses 
on what it can do to support and cross-pollinate these spaces and explore how they 
are animated to encourage the best collaboration. Their latest project Ymlaen! is 
two paid for desk spaces and mentoring for Cardiff University graduates looking to 
start their own business in the creative hub, Rabble Studio.

The University has a broad range of people researching and working with the creative 
economy, from linguists and lawyers working with opera and theatre companies to 
artists involved in health and social care, and journalists immersed in community 
media. Since 2014, the Creative Economy team has developed the Creative Cardiff 

Research Network which has over 300 members. Its Festivals Research Group worked with the Sŵn Music 
festival to explore the impact of the festival on the audience, the city and the music scene which involved the 
creation of a pop-up museum that received coverage on 6 Music, Wales Online, BBC and Made in Cardiff.

The Creative Economy team has mapped Cardiff’s creative economy carrying out research to identify Cardiff’s 
creative economy strengths, clusters and overall size and researched ‘embedded creatives’ working in other 
sectors. The team were partners in the REACT creative economy knowledge exchange project and have run 
events for researchers at Cardiff University including sessions on networking, funding and artists in residence.

www.creativecardiff.org.uk

1,500

9,500

MEMBERS

FOLLOWERS
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Development of Penside Tests to detect liver fluke 
and rumen fluke parasites of livestock 
Aberystwyth University

Fascioliasis, caused by liver fluke (Fasciola hepatica) has a profound, negative impact on livestock health and 
welfare, with productivity losses of ~$US3 billion/annum worldwide and ~£300 million in the UK. Modelling 
fascioliaisis epidemiology reveals significant risks to be encountered in the near future with epidemics 
predicted in Scotland by 2020 and Wales by 2050. Rumen fluke (Calicophoron daubneyi) are prevalent in 
livestock globally, including the UK and can be associated with reduction in livestock productivity. As with 
Fascioliasis, changing weather patterns and animal movement are likely to be drivers of increased reporting 
of Rumen fluke infection. Unfortunately, the presence of rumen fluke can interfere with egg based detection 
of the more pathogenic liver fluke and its anthelmintic resistance monitoring as the eggs are morphologically 
similar. Consequently there is an urgent need for pen side diagnostics to differentiate between liver and 
rumen fluke and the drug resistance/susceptibility status of the isolate present in an infection.

Fundamental research at IBERS uncovered a pathway explaining how liver fluke likely modulates the host immune 
system in order to establish long term infections. The immune modulators are present as cargo in extra-cellular 
vesicles (EVs) released by liver fluke cells into the host environment. Research in IBERS tested the hypothesis that 
the shells of EVs provide novel biomarkers to identify fluke infection and subsequent collaboration with Ridgeway 
Research and Bio-Check (UK) Ltd via Innovate UK funding has developed a prototype of the first penside lateral 
flow test for detecting liver fluke both “on farm” and in the lab. The consortium is currently in discussions 
with an international animal health company towards commercially releasing the new liver fluke diagnositic. 
We envisage future potential for the development of EV based diagnostics for other parasites.

$US3bn
WORLDWIDE

LOSS

Productivity losses caused by Fascioliasis affecting livestock

£300m
UK

LOSS

www.aber.ac.uk/en/ibers
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National Software Academy
Cardiff University

In partnership with Welsh Government, the Alacrity Foundation and industry leaders, the National Software 
Academy (NSA) is tackling the shortage of skilled programming and software engineering graduates in Wales.

Based at The Platform in Newport, the Academy delivers a three-year BSc Applied Software Engineering 
degree focused on the knowledge and hands-on experience needed to work as a commercial software 
engineer. It developed the course in collaboration with industry partners.

The Newport Business Development Task Force had highlighted the low supply of skilled software engineering 
and programming graduates, despite their being in high demand. In its first year, the NSA enrolled 23 students, 
with 7 taking up industry placements. A further 64 students enrolled in the second intake of the degree.

The BSc is taught by academics and industrial practitioners. 
Students deliver real-life software projects, teaming 
with other students and lecturers in a vibrant start-up 
atmosphere, applying cloud, mobile and web technologies.

NSA students work with companies across the UK. They 
have tested iBeacon technology for solar tech manufacturer 
GCell; prototyped a visitor experience app for Newport City 
Council; and helped develop a web application for SmileNotes. 
Placements have been hosted by companies such as GCell and 
Admiral, the Welsh Rugby Union, medical technology company 
Medivation, and the Newport Business Improvement District.

When the Newport-based company Talkative were looking 
for a software development intern to join their company 
in summer 2016, they approached the National Software 
Academy. Following an interview process the company 
directors chose Joel Valentine, a then-first year BSc Applied 
Software Engineering undergraduate.

Joel’s experience at the NSA enabled him to contribute to Talkative’s codebase from his very first day, building 
production features to meet real customer requirements. He also got involved in other areas of the company, 
assisting with Talkative’s customer-facing website and discussing development design and direction.

Joel’s main contribution to Talkative is a new feature called ‘Engagement Rules’, allowing companies to choose 
how and when they offer the Talkative communication service to their customers. Joel helped to define the 
requirements, created the feature using Talkative’s front-end framework of choice (Vue.JS), and delivered a 
fully functional product.

Talkative continue to employ Joel part-time while he continues his studies at the NSA.

www.cardiff.ac.uk/software-academy
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Knowledge Transfer Partnerships
Cardiff Metropolitan University

Cardiff Metropolitan University was announced as winner of the Partnership category at the Insider Media 
Ltd 2017 Business and Education Partnerships Awards which celebrated the best examples of working 
between Welsh business and education. The Award was presented in recognition of Cardiff Met’s successful 
two year Knowledge Transfer Partnership (KTP) with Vale of Glamorgan-based manufacturer of professional 
window cleaning systems, Window Cleaning Warehouse (WCW). This KTP was top rated by Innovate UK, 
receiving a grade A. The partnership capitalised on years of knowledge within the company and the expertise 
of Cardiff Met academics to develop, perfect, and test an innovative waterless cleaning process appropriate 
for the external surface of aircraft.

The KTP achieved the overarching aim of embedding research 
and development capabilities in Window Cleaning Warehouse 
in order for the company to offer new services and access 
new markets. It resulted in a Boeing-certified product solution 
for Window Cleaning Warehouse to sell to airlines.

Mr. Stephen Fox from WCW said: “We identified a market 
need for innovative aircraft cleaning services, and a potential 
solution - however successfully developing this solution would 
involve gaining access to aircrafts for ongoing user testing - 
which is understandably restricted.

“Through the KTP, we were able to utilise a facility called 
the Perceptual Experience Laboratory (PEL) at Cardiff 
Metropolitan University. PEL is a mixed-reality facility 
that allows product testing contexts to be simulated very 
realistically within hours. We used PEL as a vehicle for 
practical, fast and low cost user testing”.

www.cardiffmet.ac.uk/business/Pages/Knowledge-Transfer-Partnerships-(KTP).aspx
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“We worked closely with the project team at Cardiff Met throughout the course of 
the project and believe it has been a hugely beneficial experience for all involved.”

Mr Stephen Fox, WCW
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