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About this document

This report reviews and updates the original strategy document ‘NE Regional Innovation Strategy for the Chemistry Using
Industries [CUIs]™ produced in 2005. It identifies successes and failures and determines whether the proposed strategy is
still relevant for the achievement of growth through innovation in North East England and what changes in emphasis or
additional actions should be taken to maintain the progress made. Where appropriate, this report refers to the basis of the
assessments made in the original strategy and it is recommended that it be read in conjunction with the original document.

Throughout this document, the terms ‘North East’ and ‘region’ are used in their strictly geographical sense and do not refer
to or imply any local governmental or other political organisation.
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INTRODUCTION

Rebalancing the UK economy to emphasise manufacturing is a critical objective of the Government. The Process Industry is
a key element of the UK manufacturing presence and is a major contributor to the economy. The 2009 R&D scoreboard
from BIS highlights that the Process Industry (sometimes called the Chemistry Using Industry) underpins some £880 billion
of economic activity (see Fig 1). The North East of England houses the largest cluster of Process Industry companies within
the UK.

Any rebalancing agenda must give consideration to how to stimulate and increase this wealth creation capability of the
Process Industry sector.

Key to wealth creation is innovation — the development of new technology, products and processes which increase the
economic activity in the sector. Innovation drives more efficient and competitive manufacturing in existing technologies,
thereby increasing the resilience of the current industry. More importantly, innovation can open up new markets and
allow Industry to address the key challenges of sustainability and climate change. This can involve existing players or, more
likely, the emergence of new start-up companies.

Five years ago the companies together with the newly-formed North East Process Industry Cluster (NEPIC), the universities,
the new centres of excellence and policy makers in the North East of England worked together to define the technology
capability and strengths located here. This work was captured in the document “NE Regional Innovation Strategy for the
Chemistry Using Industries” in which various recommendations were made on how to increase the capability in critical
areas.

Five years on, the same grouping has once again come together to review progress and to identify what more needs to be
done. Much progress has been achieved and the capability has strengthened and grown substantially. This is reflected in
part by the more than thirty major investments made in to the North-East totalling over £3 billion as well as the emergence
of the Centre for Process Innovation (CPI) and the National Renewable Energy Centre (NaREC) as national centres of
excellence located in the North East.

This new document offers advice to Industry, the academic sector, policy makers and the emerging national Technology
and Innovation centres on how to make further progress in enabling the rebalancing of the economy through increased
investment and company formation.

Sectors

Bulk & Fine Chemicals

L £113bn

Pharmaceutical & Biotech
Agrochemicals

Base Coatings & Lubricants

Disciplines Competencies Home & Personal Care tEZZG bn

Food & Drink

Chemistry Chemical Manufacture

Process Technology

Engineering N ici
Profiuct Development \ Water, Gas, Electricity
. Metals
Biotechnology Application & Formulation Skills
Forestry & Paper
Construction & Materials L £523 bn
Electronics
directly employ > 2.3million 0Oil & Fuel

indirectly support > 5 million support/service jobs in the UK
Aerospace & Automotive

Figure 1: UK Chemistry Using Industries, 2009

2 http://www.innovation.gov.uk/rd_scoreboard/
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EXECUTIVE SUMMARY

North East England is the UK’s most favoured location for the Chemical Industry. So says a report from Ipsos MORI and the
current study finds nothing to contradict this view.

The purpose of the current study has been to update the original strategy ‘NE Regional Innovation Strategy for the
Chemistry Using Industries’ ® published in 2005 and to examine;

e What progress has been made since 2005?
e |Isthe strategy still relevant?
e  What needs to be done for future development and growth?

The primary objective of this strategy is to promote the creation of wealth through innovation. Wealth is principally
created by industry and it should be remembered that we cannot compel action by the companies that comprise it. They
will have their own strategies and the local area, through creating the most favourable conditions, can only seek to
convince industry that this is the preferred place for innovation.

However, if the objective of this strategy is to be realised, industry must recognise the need for concerted action and work
with the public and private institutions and organisations and participate in the initiatives that have been set in train by the
public sector.

Satisfyingly, the results show that the principle aims of the 2005 innovation strategy are still relevant and many of the
actions to achieve these aims have either been accomplished or are in progress.

Of particular note is the physical and intellectual asset base built up by CPI, the need for which was identified in the original
strategy. Taken together with the local networking capability achieved through NEPIC, these are two very strong indicators
that North East England is capable of driving through significant changes in whatever direction it chooses. Indeed, when
local government and funding bodies, industry, academia and the institutions work together, they are capable of
extraordinary achievements.

It is also gratifying to note that growth of the North East CUls has been more or less in line with the encouraging
predictions published by NEPIC in 2006. There has been significant investment in both industrial bioprocesses and in the
pharmaceuticals industry, which bodes well for the future. As with all mature sectors, there is a certain amount of
rejuvenation taking place involving several plant closures, but these have been far outnumbered by start-ups and
reinvestments.

The only data available on the growth and current size of North East England’s CUIs is based on the Office of National
Statistics (ONS) Standard Industrial Classification of Economic Activity (SIC) codes which significantly understate the size of
the region’s industry (see also pages 10-11). However, indications are that the sector has not changed significantly overall
and currently has sales of approximately £10 billion per year representing about 25% of the region’s GDP, much the same
proportion as in 2005. More positively, data from the UKTI shows that exports from North East England increased from
£3.2 billion in 2004 to £4 billion in 2008, an indication that the sector has performed well.

It has also been difficult to assess industrial innovation activity, a problem compounded by the demise of the NE Innovation
Group. A key recommendation from this study is that a similar group should be reactivated.

The North East universities have been active and have established a number of interdisciplinary/cross department Centres
of Research Excellence, which help underpin the activities of companies in the CUIs.

This study has examined changes in the landscape since 2005, both in North East England and with respect to the UK
position as a whole. The findings were reviewed via a number of stakeholder visits and at a meeting/workshop of
stakeholders organised by NEPIC. Feedback from these meetings has been incorporated into this report.

In assessing the current climate, a number of major reports on the UK’s position in science, technology and innovation
published since 2005 were reviewed and their proposals and recommendations assessed for their impact on innovation in
the CUlIs.

3 Appendix A, ref. 10
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Looking to the Future

Since 2005, the region has built up assets and skills across industry, institutions and academia in industrial biotechnology,

imaging and displays and nanotechnology. The 2010 strategy recommends building on these key areas and also focusing

attention on sustainable technologies. However, innovation in areas of high technology can be slow and expensive,

although the rewards are correspondingly greater. Those responsible for providing funding for innovation need to

recognise the necessity for long-term financial stability to bring these projects to commercial success. Mechanisms are
required that avoid the need for innovators to spend a disproportionate amount of their effort securing the next round of

funding.

A number of actions have been identified for the principle stakeholders;

A clear message emerging from this study is that an innovation group should be re-established by all stakeholder
partners. As part of its activity, the group should work with CPI to strengthen their current core innovation
activities in the developing tier of local capabilities and to support the creation of new platform opportunities.
Potential platforms include Surface Coatings, Novel Surface Effects and Product Design and Formulation. In
addition, the innovation group will have a major role to play in ensuring that North East England has a strong
innovation supply chain, i.e. strong academic research, strong innovation support (Centres of Excellence) and
strong business support to promote international investment.

Engage actively in open innovation, research collaboration, technology transfer etc. and encourage uptake by
others by providing examples of best practice, facilitated by the innovation group. In future, the Technology
Strategy Board (TSB) is expected to have responsibility for schemes that promote open innovation, e.g.;

e Technology Innovation Centres
e Collaborative projects
o Knowledge Transfer Networks and Knowledge Transfer Partnerships

It is incumbent on the local policy makers to engage with the TSB to ensure that North East England’s interests
are properly addressed.

Innovation entails a disproportionately high risk for smaller companies (SMEs). Of various schemes proposed to
encourage innovation in SMEs, the Innovation Voucher scheme has been particularly successful and its uptake
should be promoted wherever possible.

Local industry managers should be aware of the opportunities for local collaboration and know how to promote
this capability within their organisation. This activity needs to be supported by the relevant local groups to co-
promote to the companies.

Industry should collaborate with academia and the Centres of Excellence to develop business in the region’s
areas of key and emerging strength:

e High temperature technologies
e Printed electronics

e Industrial bioprocessing

e Responsive manufacturing

e Sustainable manufacturing

It is vital that all stakeholders advocate and work towards securing continuation funding for CPl and NEPIC.

CPI should continue to bring technology developments to North East England and secure their follow-on
investments, create and fund new businesses headquartered in the area and extend the organisations
international reach.
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The North East universities should seek to cooperate and collaborate in accordance with recommendations from

the International Review of Chemistry and the Engineering and Physical Sciences Research Council (EPSRC)
strategy.

The universities should propose and develop alternative models to Full Economic Costing for collaboration with
industry.

Local policy makers should ensure the availability of the relevant industrial statistics to facilitate the development
of future strategies.

The efforts of all stakeholders working together need to engage with the headquarters of companies, wherever

they may be located, to ensure that North East England is presented as the preferred place for industrial
innovation.
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2. PROGRESS ON THE 2005 INNOVATION STRATEGY

The 2005 innovation strategy identified a number of key actions in priority areas to be carried out by the principle
stakeholders; Industry, Academia and Government Institutions and Funding Bodies. Tables 1 - 3 summarise these actions
and progress to date.

Table 1: Key actions for Industry (2005 strategy)

INDUSTRY

ACTION PROGRESS

With academia develop collaborative opportunities in
four technology platforms;
e Bioprocessing National Industrial Biotechnology Facility (NIBF) established at
CPl where academia and industry can come together to scale
up new processes. Internationally recognised as a centre of
excellence for industrial biotechnology (see Appendix D).

e Fuel Cells CPI and academia have developed a fuel cell demonstrator
centre but this has not been taken further. Longer-term the
future likely to be in low carbon vehicles the first generation of
which are based on batteries with hydrogen fuel cells planned
for later.

Fuel Cell Service Solutions Ltd (FCSS) set up as a joint venture
between Cellspace Energy Systems Ltd. and Fuel Cell Services
Ltd., a subsidiary of CPI.

e Imaging and Displays Printable Electronics Technical Centre (PETEC) set up at CPI.
Internationally recognised as a centre of excellence in this field
(see Appendix D). The facility is steered by an advisory group
from industry and academia and has facilities to address issues
around barrier materials and coatings that were a reason why
industry has been slow to market.

e Responsive Manufacturing Pharmaceutical companies now significantly involved, for
example in lean manufacturing. Other parts of the CUI are
adopting these and other techniques supported by the NE
Productivity Alliance (NEPA) and the Manufacturing Advisory

Service (MAS).
Develop a plan for support of the Materials, Interfacial This has not happened in the North East, but Chemistry
Technology and Formulation/ Product Development Innovation has worked with local industry and the North West
platforms. Work with CIKTN to identify appropriate RDA to create the ‘Knowledge Centre for Materials Chemistry’
institutions for support and collaboration. and with Yorkshire Forward to create the ‘Intelligent

Formulation Network (see Appendix F).

Assess the benefits of a structured provision of Innovation Vouchers were identified as an efficient mechanism

Measurement Science capability in the region to for this. A national scheme administered at a local level by

support both product and process innovation. Business Link and funded through ONE was introduced in 2009.
Intertek MSG is still a significant capability in the North East
region.

Publicise regional academic capability in Micropatterning now considered within Imaging and Displays

Micropatterning, Bioimaging and Chemical Computation  (see page 20).
and encourage take up by industry.
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Table 2: Key actions for Academia (2005 strategy)

ACADEMIA

ACTION

Identify opportunities for substantive collaboration with
industry on the priority technology platforms identified.
Foster processes for working across conventional
subject boundaries.

Use industry skills and market foresight as an input to
the strategic direction of academic research.

Assess, with industry, the opportunity for universities in
the region to close gaps in local support for the stronger
regional business sectors.

Work with industry and funding bodies to develop a
Measurement Science strategy for the region.

Identify world class academics who would add critical
capability.

PROGRESS
Several University ‘Centres of Research Excellence’ (CoREs)

have been established, a number of which relate to the priority
technology platforms (see section 3.2).

All ‘Centres’ now have advisory bodies with a strong industrial
input.

Addressed, at least in part, by the establishment of the
University CoREs (see section 3.2).

Not followed up. See also comment in Table 1.

Universities have been active in building international networks
with leading academics worldwide.

Table 3: Key actions for Government Agencies and Funding Bodies (2005 strategy)

GOVERNMENT AGENCIES AND FUNDING BODIES

ACTION

Support and develop the Process Pillar of the Strategy
for Success and the associated Northern Way initiatives
underpinning this key industry sector.

Use the technology platform priorities as the strategic
basis for future funding decisions.

Make the attraction to and retention of international
industrial R&D Centres in the region an inward
investment priority.

Foster the further development of ‘supply chain
clusters’ of suppliers, manufacturers, downstream
consumers and service providers as a major plank of the
inward investment strategy

PROGRESS

Growth of CPI into an internationally recognised technology
innovation centre — a major success for ONE. Regional
companies in the Chemical Using Industries are actively
involved (see section 3.3.1). Working through the Northern
Way, they have supported collaboration projects for
bioprocessing and printed electronics.

Establishment of NIBF, PETEC (see above) and advanced
manufacturing capabilities at CPI.
Assisted with setting up of some of the University CoREs.

Centres of Excellence have been successfully ‘home grown’ but
no external organisations have yet been attracted to the region
(see also comment on ‘branch office’ effect on page 11).
However, knowledge-based companies such as Invista, Amec
and Aker Solutions have all increased their development
activities.

This is a significant achievement by NEPIC whose development
has been a major success. PETEC leads the £5.7 million
Northern Way project to create and stimulate the supply chain
in Printable Electronics.
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3. CHANGES IN NORTH EAST ENGLAND SINCE 2005

Since the publication of the original strategy in 2005, there has been considerable activity at regional and national level
targeting the need to give greater priority to science and technology as core contributors to the national economy. This
study takes account of the recommendations of these actions in making its proposals.

3.1. Industry

Growth in the sector has taken place more or less in line with the predictions® published by NEPIC in 2006. As with all
mature sectors, there is a certain amount of rejuvenation taking place as well as several plant closures. However,
plant closures have been far outnumbered by start-ups and reinvestments (see Table 4). The pipeline of investment
opportunities referred to in the NEPIC document remains active and NEPIC and its partners currently have a portfolio
of 65 active projects totaling £8 billion of potential investment in addition to those already made.

The NEPIC report, together with a later report on opportunities in biorefining6 predicted that there would be more
investment into low carbon and sustainable projects. These predictions have been borne out and a significant
proportion of the investment in the region is being made in these technology areas. This has helped drive CPI’s focus
of interest (see section 3.3.1). In addition there has been significant investment in the pharmaceutical sector with
major growth by companies such as Aesica, Glaxo SmithKline, Piramal and sanofi-aventis. It should also be noted that
a number of spinout companies have emerged from the region’s universities and CPI.

Table 4: North East England company closures, start-ups and reinvestments 2005-2010

CLOSURES START-UPS OR REINVESTMENT IN PROGRESS

Arizona Aesica Pharmaceuticals  High Force Research Air Products

Artenius Avecia/MSD Huntsman (PU and Tioxide) Ineos Bio

Biofuels Corp. Banner Chemicals Ineos Nitriles Pyreco

Croda Compact GTL ISP Techwax Tennergis

D1 Biofuels Ensus Lotte Chemical (UK) Itd Sembcorp (Wilton 11)

Dow (Ethylene oxide)
Elementis

Invista

Lundbeck Pharmaceuticals
SABIC Aromatics

V-Fuels

Exwold Technology
Fine Organics

Four Rivers
Frutarom

Glaxo SmithKline
Graphite Resources
Greenergy
Greenstar
GrowHow

Hart Biologicals

Harvest Energy

Northumbrian Water
Piramal Pharmaceuticals
SABIC

sanofi-avenetis

SCM Pharma

Sembcorp

Shasun Pharma Solutions

Specials Laboratory

SSL International/Reckitt Benckiser

Yara

OTHER CONFIDENTIAL

PROJECTS IN THE

FOLLOWING AREAS

Renewable Energy
Coal Gasification

Hi-tech Coatings

2nd generation biofuels

Since the last innovation study in 2005 further work has taken place on understanding the make-up of the sector. As

mentioned on page 4, one of the biggest problems in determining the size of the CUIs that has been discovered is that

many companies within the sector do not correctly assign themselves to the ONS SIC codes. Instead they tend to

associate themselves with the codes of their customers or markets. For example a company synthesizing flavoring

s Appendix A, ref. 4
e Appendix A, ref. 16
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chemicals might allocate its business to the food industry, or those making oilfield chemicals to the extraction of oil
and gas. In 2007 NEPIC worked with NERIP (the regional branch of ONS) and found that over 25% of NEPIC's members
could not be identified in the ONS system at all, and those that could be found had allocated their businesses to 46
different SIC codes rather than the five or six that would be expected. This makes it extremely difficult to use the
national statistics to properly estimate the impact of the chemistry using industries on the national economy, a fact
that has resulted in the impact of this sector being hugely underestimated for many years.

The region’s industry has seen several changes including company closures, changes of ownership (some of which
have resulted in control moving overseas) and company start-ups. No hard data is available on the present size of the
region’s CUI, but it would appear that overall the sector has not changed significantly and currently stands at
approximately £10 billion representing about 25% of North East England’s GDP, much the same proportion as in 2005.
More positively, data from the UKTI” shows that exports from the region increased from £3.2 billion in 2004 to £4
billion in 2008 suggesting the sector has performed well.

A significant hit was the closure of Dow’s ethylene oxide and glycol plants and its effect on the associated supply
chain, especially in the region’s capability to produce ethoxylates and associated surfactants. This was a major factor
in Croda’s decision to close its cosmetics and personal care facility at Wilton.

Conversely, a major start-up has been Ensus, Europe’s largest cereal grain biorefinery which has its headquarters in
North East England and which is projected to make a major contribution to the UK’s reduction in carbon emissions.

A feature of these changes that must be a cause for concern is the increasing extent to which the major companies
have their headquarters and R&D outside the region (the ‘branch office’ effect). The risk is that these organisations
are less likely to invest in innovation in North East England than companies whose headquarters are in the region.

One way to mitigate this is for local industry managers to be more aware of the opportunities for local collaboration
and to promote these within their organisation. This would also require the relevant groups within the region to be
capable of supporting this activity and to co-promote within the company as required.

It is clear that the sector remains very active with significant growth possibilities. This is a testament to the ability of
the sector to rejuvenate itself in line with the needs of the global market place.

3.2. Academia

Since 2005 the two research universities, Durham and Newcastle, have been active in setting up a number of CoREs as
outlined in Table 5. There are also early signs of the cross university collaboration called for in both the 2005 strategy
and the International Review of Chemistry’g. In particular, Durham and Newcastle successfully made a joint bid for an
EPSRC Knowledge Transfer Account (KTA), which aims to transfer technology from the physical sciences to clinicians
and biomedical companies.

On a broader front, although at an earlier stage of development, the Durham ‘Centre for Sustainable Chemical
Process’ and Newcastle’s ‘Centre for Catalysis and Intensified Processing’ are joining forces with Leeds University’s
‘Institute of Process Research and Development’ and York University’s ‘Green Chemistry Group’ to form The Northern
Sustainable Chemistry Network.

Adding further to the region’s capability is Northumbria’s strength in industrial design allied to their ‘Technology and
the Environment’ theme and Teesside University’s Science 2 Business Hub. The latter has been established to provide
SMEs with innovative problem solving and offers a brokerage for the speciality chemicals sector.

7 UKTI data for SITC 5, “Chemicals and Related Products”. It should be noted that certain Government statistics now ascribe the value of
commercial activity to the region where company headquarters are located. There is an obvious risk that this will lead to the value of the
NE region’s activity being understated.

8 Appendix A, ref. 8
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Technology transfer

A key question is how this wealth of technical capability can be transferred to industry. The Centres of Research

Excellence (CoREs) have Advisory Boards with strong industrial representation. However, their activities are

influenced by the spending priorities of the national Research Councils, in particular the Engineering and Physical
Sciences Research Council (EPSRC), further details of which are given in Appendix H. As described in section 1, money
spent on R&D is wasted unless it is converted into wealth-creating businesses and the cost of this innovation stage
needs to be taken into account whenever any funding proposal is being considered.

Table 5: North East England University Centres of Research Excellence

RESEARCH CENTRE* CAPABILITY

DURHAM

Biophysical Sciences Institute

Durham Energy Institute

Sustainable Chemical Processes

NEWCASTLE

Biopharmaceutical Bioprocessing Technology

Catalysis and Intensified Processing

Chemistry and Chemical Engineering

CPACT (Process Analytics)

The Sir Joseph Swan Institute for
Energy Research

Sustainability

* See Appendix G for links to the CoRE web sites.

Imaging and sensing, modelling, synthesis and fabrication,
bioengineering and applied nanotechnologies.

Materials and Chemistry for Energy (biofuels, photovoltaics,
superconductors, clean chemical processes).

Metal-catalysed transformations, organocatalytic reactions,
aqueous chemistry and water-based or tolerant reactions,
organofluorine chemistry, design and application of flow
reactor systems, chemistry for energy, feedstock production
and transformation.

Biosystems engineering (analytical, cell engineering
bioprocessing, biosystems understanding and whole bioprocess
design).

Catalysis for energy; pharmaceuticals and fine chemicals;
underpinning principals and techniques.

Offers a degree in industrial chemistry as well as stimulating
joint research projects. Chemical engineering staff co-located in
chemistry.

Process Analytical Technologies (PAT) in Pharmaceutical and
Chemicals R&D and Manufacturing

Research in most areas of energy production; Bio, fuel cells,
geothermal, nuclear, photovoltaics etc.

A major university-wide initiative — under development. Strong
interaction with Newcastle Science City.

There are many mechanisms for technology transfer including detailed reports, licensing and, perhaps the most

favoured, transferring/seconding the researcher. The role of the industrial project manager is crucial in ensuring

results are properly disseminated within the company. The ability to demonstrate technology, one of CPI’s major
strengths, also plays a very valuable part in the transfer of skills and knowledge.

It is vital for the successful commercialisation of R&D (wherever it is derived) to maintain an active working
relationship (i.e. delivering clear value) with business groups.9

See also section 4.3.1 ‘Technology Strategy Board’.

° DG Parker Presentation to the ACS symposium on Technology Transfer Techniques for the New Millennium (Spring 2000 San Francisco)
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3.3. Institutions

Since 2005 there have been a number of important and positive changes at the Institutional level within the region.
The Hauser® report highlights CPI, PETEC and Narec as major success stories for the North East. The report advocates
the establishment of a number of Technical Innovations Centres (TIC) with the aim to exploit the most promising new
technologies where there is genuine UK potential to gain competitive advantage. More details of this and other
reports are given in section 4.1.

These developments mean that the region is in a strong position with potential to become stronger and provide
increasing support for innovation in the region.

3.3.1. Centre for Process Innovation (CPI)

CPl is a national technology innovation centre providing the UK’s business and academic communities with the
vision, tools and expertise to develop and test new technologies and innovations quickly and help position them
for commercial exploitation. CPI continues to be a lead driver in the UK’s Processing Sector and is nationally
recognised for its successful model of market led innovation. The establishment of CPI at Wilton and Sedgefield
has been one of the outstanding success stories for North East England in creating a major asset for promoting
innovation within the CUIs.

CPI has a regional focus as well as a national remit and this is of great benefit to those of the region’s CUls that
choose to take advantage of having its staff and facilities close by.

Since 2005 CPI has grown rapidly and has restructured into three main areas; Economic Support, Technology
Business Units and Enterprises as shown in Figure 3.

— CPI Economic Regional Directly Support Regional
Support Support Business Development

Sustainable Processing
e Industrial biotechnology )
cPI o Advanced manufacturing Developing Technology

International Activit
CPI —_— Technology : v
Business Units National Scope
Policy Influence
Printable Electronics
e CPI New Businesses to Create

Spin-out Businesses

Enterprises Value from Technology

Figure 3: Overview of the Centre for Process Innovation

Two core technology business units, the Sustainable Processing Centre (SUSPROC) and Printable Electronics
(PETEC), serve as open innovation centres and both have built up significant capital assets.

SUSPROC is the UK’s Sustainable Processing and Advanced Manufacturing Centre. The Centre has considerable
technical strengths in industrial biotechnology (the unit includes the National Industrial Biotechnology Facility),
continuous processing, process intensification and fuel cells. Of these, only fuel cells have failed to achieve their
early promise, the main reason being that one of their most promising applications is electric vehicles where
commercial interest is currently centred on battery development. However, future developments see a role for
the (possibly hydrogen-powered) fuel cell.

PETEC was founded in 2007 as a design, development and prototyping facility to promote printed electronics
(originally ‘plastic electronics’) initially to look at ways to add value to the film substrate. Today the unit is active
in the areas of rigid and flexible displays, solid state lighting, photovoltaics, packaging and barrier materials.
Regional companies are also working with PETEC on processes for preparing the chemicals required for the
printing processes.

10 Appendix A, ref. 17
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CPl operates at Technology Readiness Levels'" from 4 — 7, as illustrated in Figure 4.

BUSINESS — TRL9
ECONOMIC ey pment
(Enterprise) System Test, Launch and Operation I— — TRL8
| System/Sub-System Development I—:: 1L/
- TRL6
TECHNOLOGY DEVELOPMENT |Techno|ogy Demonstration I_ -
(CPland NAREC) TRLS
Technology Development I—_—
| 1T TRL4
| Research to Prove Feasibility l_ — TRL3
RESEARCH
(Universities) | Basic Technology Research |——' TRL2

— TRL1

Figure 4: Technology Readiness Levels

3.3.2. North East Process Industry Cluster (NEPIC)

If collaboration is essential for innovation, then networking is the most effective means of bringing this about.
Promoting contact between members, encouraging the sharing of best practice, raising awareness of
opportunities and developing industry/academia contacts are all vital to the continuing growth of the region’s
industry. North East England is in a particularly strong position in these areas through the formation of NEPIC.
This organisation was set up by the leaders of the region’s process industry in 2004 and has been highly
successful in engaging with all the region’s stakeholders in promoting collaboration and in bringing the needs of
the region’s industry to the attention of regional and national government.

NEPIC membership has grown significantly since it was founded in March 2005 and it currently has over 560
members representing 98% of the region’s CUI. Over 150 of the senior decision-makers from industry, academia
and local government have made active contributions to the Cluster’s activities through ten Strategic Thrust
Teams covering aspects such as GDP Growth, SME & Trade, Process Engineering, Skills and Education,
Productivity and Marketing and Communications. Their in-kind contribution to NEPIC’s activities amounts to
£2.75 million per annum. NEPIC is recognised internationally as one of the best examples of an industry cluster.

However, in 2005 NEPIC had an Innovation Group comprising representatives from CPI, industry and academia
which undertook the development of the original innovation strategy. The authors of this report believe that
NEPIC should strengthen its activity in the innovation arena and reactivate the Innovation Thrust Team.

3.3.3. National Renewable Energy Centre (Narec)

Originally set up as a technology transfer agency, Narec has become a National Centre of Excellence focused
mainly on wind energy. The organisation has received in excess of £35M funding from One North East and is
recognised in the renewable energy industry as one of the lead centres of excellence worldwide for offshore
wind technology development. They have developed large-scale test assets at Blyth and are working on large
scale (100M) blade design and scaling up power conversion nacelles from SMW to 10MW.

3.3.4. The Centre of Excellence for Life Sciences (Cels)

Cels is funded by the regional development agency One North East to drive the growth of the healthcare and life
sciences economy of North East England. Cels works with the North East’s regional universities, associated

" Mankins (NASA), Technology Readiness Levels, A White Paper, 1995
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research institutes, healthcare and life science companies and public sector organisations. Its activity is focused
on supporting partners in the following key sub-sectors:

Stem Cells and Regenerative Medicine

Ageing and Health (including Assistive Technology)
Drug Discovery and Biomarkers

Diagnostics and Medical Devices
Biopharmaceutical Process Development

3.3.5. Newcastle Science City

Newcastle was designated as one of six science cities in 2005 in recognition of the world class research being
undertaken by its universities and the potential of its science industry base. It will focus on three science areas,
largely encompassed within Newcastle University. These are Sustainability (science centre site), Ageing & Health
(Newcastle General Hospital) and Stem Cell & Regenerative Medicine (Centre for Life). Of general interest to the
CUIs is the Energy Research Centre, within the Sustainability theme. Based at the Sir Joseph Swan Institute for
Energy Research, aiming to address; sustainable biofuels, fuel cell & hydrogen technology, carbon neutral
technologies and renewable electricity.
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4. THE NATIONAL/EUROPEAN POSITION IN SCIENCE, TECHNOLOGY AND INNOVATION

Although the purpose of this study is to define a strategy for the North East, the scope of the CUIs is global and we must
consider a wider geography. In particular, we need to take account of both the current UK position with regard to
innovation as well as the European view insofar as this may impact on funding preferences.

As mentioned in the introduction, a number of major reports on the UK’s position in science, technology and innovation
have been published since 2005 (see Appendix A) whose proposals and recommendations have been assessed for their
impact on innovation in the CUls. Two of the reports are of particular note since they were commissioned by the then
government (Hauserlz) or the then Conservative opposition (DysonB) and are clearly influencing current government
policy. These reports draw broadly similar conclusions and many of their comments and recommendations were strongly
endorsed by those consulted while gathering information for this strategy (see Appendices B and C).

The relevant highlights of these reports are summarised below with further aspects being commented on elsewhere in this
report.

4.1. Highlights from recent reports
The most significant conclusions relating to innovation include:

e Proof of concept funds are needed in order to undertake initial stages of development.

e  Establish Technology Innovation Centres, with funding sustained well beyond the current three year Spending
Review periods.

e Universities in North East England should cooperate and collaborate.

e  The application of the full economic cost (FEC) to research proposals has made the UK one of the most expensive
places for industry to fund research, for example by comparison with Europe and the USA (£100k — 150K for a
post-doctoral researcher).

e  Evidence shows that companies, especially foreign companies, choose to site their R&D labs near the best
universities. High-tech firms typically migrate in packs, exchanging knowledge face-to-face and drawing on local
expertise and skills.

e Innovation networks are an important way to promote faster uptake of innovation. Industry, in cooperation with
governments, should set up topical innovation networks to promote key strategic innovation and foster best
practice and experience. The Nesta Innovation Index™* measured not just investment in R&D but a number of
other investments, inclusion of which dramatically improved the UK’s innovation ranking.

A recent report15 commissioned by the EPSRC and the Royal Society of Chemistry highlights the importance of
chemistry research (including innovation) to the UK economy. Its key findings are:

e  The UK’s ‘upstream’ chemicals industry and ‘downstream’ chemistry-using sectors contributed a combined total
of £258 billion in value-added in 2007, equivalent to 21% of UK GDP, and supported over 6 million UK jobs.

e  Workers in the UK’s chemicals industry are highly productive — at £83,500 per employee (2007) the sector has a
labour productivity more than double the UK average.

e The UK’s chemicals industry is a major source of UK exports, accounting for 15% of the goods exported by UK
companies.

e UK chemists are internationally renowned for their quality and are shown to be a significant factor in causing
companies to locate in the UK, or retain a UK-based research presence.

Nationally, there is a gap between invention and the market. This is innovation and the region is well placed to fill
that gap through CPI (PETEC and SUSPROC) and Narec.

12 Appendix A, ref. 17
B Appendix A, ref. 9
" Appendix A, ref. 7
* Appendix A, ref. 18
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4.2. European position

In 2007 CEFIC, the European Chemical Industry Council, established the High Level Group on the competiveness of the
European Chemicals Industry with the remit to conduct a sound economic and statistical analysis of the factors
determining the rapid structural change in the chemicals sector, and the competitive position of the European
chemicals industry. Based on this analysis the High Level Group formulated a set of sector-specific policy
recommendations that can be put into action by the Community, Member States, or by industry itself, in order to
enhance the competitiveness of the European chemicals industry in accordance with the principles of sustainable
development.

The Group published a report in 2009 highlighting seven policy areas where action is required of which Innovation
was first on the list. The report states,

“More innovation is key for a sustainable and healthy European Chemical industry. ...The public sector
must provide more effective support to the private sector in its R&D efforts, placing a greater focus on
the quality of expenditure and avoiding the duplication of efforts. EU national and regional R&D
initiatives must be more closely coordinated with industry. And financial and fiscal support is vital for
many start-ups and SME’s.”

The report also recognises the importance of innovation clusters to strengthen innovation and states further,

“Public and private authorities must strengthen innovation clusters, facilitating cooperation across
sectors, across borders and throughout the value chain. The European chemical industry must help
develop a wider mandate for its SusChem technology platforms currently participating in the 7
Framework Research Programme to cover the full scope of chemical innovation across the EU.”

North East England with its existing and developing process industry cluster NEPIC is in a uniquely strong position to
stimulate innovation through this route.

4.3. UK national research and technology priorities

As in 2005, the regional strategy needs to be aligned appropriately with the national research and technology
priorities. In 2005 these were defined in a report17 for the Chemistry Leadership Council published just prior to the
regional strategic study being carried out. An assessment of the region’s capabilities for each of the priority areas
formed the basis of that strategy. Since then, changes to the organisational landscape have resulted in different
sources being used to provide the framework against which to update the regional strategy.

Two organisations in particular are relevant to this study, the Technology Strategy Board and the Chemistry
Innovation Knowledge Transfer Network.

4.3.1. Technology Strategy Board (TSB)

The TSB emerged from the original Department of Trade and Industry as an executive non-governmental public
body. Its aim is to stimulate technology-enabled innovation in areas which offer the greatest scope for boosting
UK growth and productivity. It does this via a number of major flagship programmes; collaborative programmes,
knowledge transfer networks (KTNs) and knowledge transfer partnerships (KTPs).

The TSB funds projects that are in the technology readiness range of 4 — 7 (which is where CPI operates) and has
a portfolio of around 800 collaborative R&D project investments made since 2004 representing over £1bn of joint
investment. Projects typically involve a number of companies and one or more universities over 2-3 years. Help
in consortia development and the application process is offered by the knowledge transfer networks (see section
4.3.2).

1o Appendix A, ref. 5
7 Appendix A, ref. 12
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Table 6 indicates the TSB’s current priority areas for funding.18

Table 6 : Technology Strategy Board priority funding areas (2010)

TECHNOLOGY AREAS INNOVATION PLATFORMS

Environmental Sustainability High Value Manufacturing Intelligent Transport Systems
and Services

Energy Generation and Supply Advanced Materials Network Security
Healthcare Nanotechnology Low Carbon Vehicles
Transport Bioscience Assisted Living
Creative Industries Electronics, Photonics and Low Impact Buildings

Electrical Systems

High Value Services Information and Detection and Identification of
Communication Technology Infectious Agents
Built Environment Stratified medicine

4.3.2. Knowledge Transfer Networks (KTNs)

‘A knowledge transfer network is a national network in a specific field of technology or business application,
which brings together people from businesses, universities, research, finance and technology organisations to
stimulate innovation through knowledge exchange.’ The KTNs replaced the Faraday Partnerships, which had
essentially the same remit but tended to operate at a lower level than the KTNs.

Of the 17 KTNs funded through the TSB, several relate to the CUls;

e Chemistry Innovation

e Biosciences

e Materials

e Nanotechnology (managed by CPI)
e Environmental Sustainability

e Electronics, Sensors and Photonics

Chemistry Innovation (CIKTN), which is of particular relevance, took over the role of the Chemistry Leadership
Council, and has recently delivered its own study19 which is essentially an innovation report for the UK’s
Chemistry Using Industries. The report reviews the major business growth opportunities for the UK CUIs, clarifies
the major challenges facing the sectors and identifies key areas for intervention to prevent or minimise ‘market
failure’.

Nurturing the skills and capabilities needed to maintain and develop a strong industry base are seen as essential.

The report identifies four major themes
i.  BioBased Products
ii.  Sustainable chemistry
iii.  Product design
iv.  Innovative Manufacturing

These correspond well with the north east regional strategy as do a number of other emerging issues and
business opportunities identified in water and energy, healthcare (drug delivery, diagnostics and regenerative
medicine) and printed electronics. The report highlights the importance of underpinning technologies, in
particular materials chemistry and nanotechnology.

1 Appendix A, ref. 22.2, updated at the Innovate 10 conference, London, 12" October 2010
9 Appendix A, ref. 2

Page 18 of 44



4.3.3. Knowledge Transfer Partnership (KTP)

KTP is a part government (TSB) funded programme to encourage collaboration between businesses and
universities. It was launched in 2003 replacing the Teaching Company Scheme (TCS). Two schemes in this
programme are available from the TSB, a full KTP (2-3 years) with an overall project budget of typically £50-60k
p.a. of which an SME would pay 33% i.e. £18-20k p.a. and a large company pay 50% i.e. £25-30k p.a. A shorter
version has been introduced (sKTP, 40 weeks) with a budget of £38k per project. Here an SME pays 40% i.e.
£15,200 and a large company 60% i.e. £22,800.

Until recently One North East operated a similar scheme to the sKTP, namely Collaborative Innovation
Partnerships (CIP). These are six month projects with an overall project budget of £24-26k of which ONE pay £2k
per month irrespective of the size of company. However, the scheme is being wound-down due to budget cuts.
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5. CURRENT ASSESSMENT OF INNOVATION IN THE NORTH EAST

The 2005 assessment of the region’s capabilities in the key technology areas has been revised. Although bodies such as
the TSB and CIKTN, whose work has informed the present study, have identified different headings for the current
technology priorities since the 2005 study, the original definitions used then are still largely applicable and most have been
retained for the purposes of this report. Exceptions are noted below.

Figure 4 maps the scientific and technical capabilities of North East England in key research and technology priority areas
and updates the position determined in the 2005 strategy, the corresponding chart for which has been included for
comparison. Reflecting the underlying premise that industry collaboration with academia and Centres of Excellence is key
to driving innovation, the charts compare industry’s capabilities with those of academia including, for 2010, the Centres of
Excellence. They also show the changes in those technology areas now defined as key as well as the evolution of the
region’s capabilities in these areas. For further details of the basis and criteria used for these assessments, see the original
strategy document®.

Some changes in definition have emerged over the past five years and, where possible, these have been reflected in the
key priority areas used in this assessment. For example Nanotechnology has been added and ‘Micropatterning’ (whose
original scope included plastic electronics) is now included in ‘Imaging and Displays’, which in North East England largely
concerns Printable Electronics.

A major change has been the growth of the Centres of Excellence, particularly CPI, and their inclusion in the assessment of
the ‘academic’ capability as possible collaborators with industry. This change has contributed to some of the changes seen
in the regional assessments for 2005 and 2010.

This assessment shows that the actions determined in the 2005 strategy are having the desired effect of strengthening
North East England’s capabilities in many of the key technology areas. The region has particular strengths in Industrial
Biotechnology and Imaging and Displays (see above). Additionally there are four key areas where the region is gaining
strength; Materials Chemistry, Responsive Manufacturing, Nanotechnology and Sustainable Technologies, the definition of
which has broadened greatly in the last five years. Key topics include cleaner processes, novel chemistries, waste recycling,
and the recent area of technical interest, carbon capture and storage. New technologies have taken root
(Nanotechnology) and interdisciplinary collaborations in CPl and academia place the region in a strong position to continue
this development. For further brief comments on some of these technology priority areas, see Appendix D.

Additionally, as well has developing technological capabilities, North East England has been highly (some might say
uniquely) successful in developing an effective cluster with its associated networking activities. This greatly enhances the
processes by which the opportunities afforded by the technology capabilities are taken up by the region’s CUlIs and is a
strength which has contributed greatly to the capability of the region to innovate.

Based upon this assessment, the key actions for the different stakeholders have been revised from the original
recommendations and are summarised in Section 6.

2 Appendix A, 10 (Appendix 1)
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6. PRIORITIES AND ACTIONS

This study shows that, broadly, the principle aims of the 2005 Innovation Strategy are still relevant and that many of the
actions to achieve these aims have either been accomplished or are in progress. The very significant achievements since
2005 show clearly what can be accomplished when the stakeholders work together and should encourage a bold approach
to future proposals. In particular the physical and intellectual asset base built up by CPI together with the region’s
networking capability achieved through NEPIC are two very strong indicators that North East England is capable of driving
through significant changes in whatever direction it chooses.

The region has built up assets and skills across industry, institutions and academia in industrial biotechnology, imaging and
displays and nanotechnology. The 2010 strategy recommends building on these key areas and also focusing attention on
sustainable technologies. Further action needs to be taken to strengthen industrial and academic innovation in the areas
of surface coatings, novel surface effects and product design and formulation to be able to compete successfully.

However, innovation in areas of high technology can be slow and expensive, although the rewards are correspondingly
greater. Those responsible for providing funding for innovation need to recognise the much higher cost of innovation
compared with R&D and the necessity for long-term financial stability to bring these projects to commercial success.
Mechanisms are required that avoid the need for innovators to spend a disproportionate amount of their effort securing
the next round of funding.

The following actions have been identified for the principle stakeholders.
6.1. Suggested actions for NEPIC

6.1.1. Establish an innovation group with representation from industry, CPl and academia.
6.1.2. Continue to develop links with the regional institutions (Centres of Excellence, etc.).

6.1.3. Continue to strengthen links with Chemistry Innovation KTN and work with them on Phase 2 of the Nesta
Innovation Index project to develop innovation indices for the CUlIs.

6.1.4. Through the innovation group, develop strategic links with the other appropriate centres outside the
region, e.g.;

e Knowledge Centre for Materials Chemistry
e Intelligent Formulation Network.

6.1.5. Act as a focal point and scout for all companies with R&D and innovation issues, particularly SMEs and
others who need to build supportive partnerships. This includes support for collaboration with other
clusters on FP7 projects including using the European Enterprise Network.

6.1.6. Work to deliver the recommendations contained within the review of business opportunities for North
East England arising from biomass and waste based materials.”*

6.1.7. The innovation group should work with CPI to strengthen innovation activities in the developing tier of
north east regional innovation capabilities from which to create new platform opportunities for CPl e.g. in
Surface Coatings, Novel Surface Effects and Product Design and Formulation.

6.2. Suggested actions for CPI

6.2.1. Complete the expansion of the National Industrial Biotechnology Facility (SUSPROC) and PETEC to
consolidate CPI’s position as the UK’s technology innovation centre for development and proving for the
process industries.

6.2.2. Work with the relevant public sector bodies and private sector companies to secure the long term funding
required to fulfil its vision.

6.2.3. Continue to build industry development partnerships in the areas of core technology strengths.

6.2.4. Bring technology developments to the region, scale them up and secure their follow-on investments.

2L NEPIC, private communication, to be published by end-2010.
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6.2.5. Support the creation of new businesses headquartered in the region.
6.2.6. Identify, plan and set up at least one additional technology platform during the next three years.

6.2.7. Work to establish international recognition of CPI as a respected technology innovation centre in it its core
technology markets within the next three years.

6.2.8. Ensure CPI maintains and strengthens its national Technology and Advisory Groups.

6.3. Suggested actions for industry

6.3.1. Collaborate with academia and the Centres of Excellence on development of business in the region’s areas
of key and emerging strength:

e High temperature technologies
e Printed electronics

e Industrial bioprocessing

e Responsive manufacturing

e Sustainable manufacturing.

6.3.2. Be a fundamental component of the innovation group to continue the development of the regional
strategy for the CUIs and to keep this study up to date.

6.3.3. Engage actively in open innovation, research collaboration, technology transfer etc. and encourage uptake
by others by providing examples of best practice.

6.3.4. Local industry managers should be aware of the opportunities for local collaboration and know how to
promote this capability within their organisation. This activity needs to be supported by the relevant local
groups to co-promote to the companies.

6.3.5. Improve the presentation of technology challenges to academia and the Centres of Excellence so as to
ensure that the collaboration opportunities and incentives for both parties are properly understood.

6.4. Suggested actions for academia
6.4.1. Identify areas of cooperation and collaboration with industry that will enhance the region’s capabilities.

6.4.2. Seek inter-university cooperation and collaboration in accordance with recommendations from the
International Review of Chemistry22 and EPSRC strategyB.

6.4.3. Propose alternative models to Full Economic Costing for collaboration with industry.
6.4.4. Review current IP strategies to avoid further discouraging industry from seeking collaboration.

6.4.5. Reinforce each university’s industry and science and engineering advisory groups with members of the
proposed regional innovation group (see 6.1.1.) to optimise active linkage to industry needs.

6.5. Suggested actions for policy makers
6.5.1. Continue to support and develop the relevant activities of the region’s ‘Strategy for Success™”.
6.5.2. Promote open innovation through the use of organisations relevant to the CUIs, e.g.;

Collaborative projects

Knowledge Transfer Networks

Knowledge Transfer Partnerships

Facilitating cooperation across North East England’s five universities
Funding support, particularly the innovation voucher scheme.

6.5.3. Seek to maintain or increase funding for the major innovation centres.

6.5.4. Ensure the availability of the relevant industrial statistics to facilitate future strategies.

2 Appendix A, ref. 8
= Appendix A, ref. 15
2 http://www.onenortheast.co.uk/lib/liReport/9653/Regional %20Economic%20Strategy%202006%20-2016.pdf
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APPENDIX B: Stakeholder Input

As part of the protocol for this study, the study team was requested to carry out interviews with representatives from
industry, academia and the relevant institutions. With regard to contacting the relevant parts of industry, the impact felt
by the closure of the NE Innovation Group has been described elsewhere. Interviews were carried out with the individuals

and groups listed below.

ORGANISATION

Chemistry Innovation KTN

CPI

CPI

CPI

CPI

Davy Process Technology

DRD Consultants

DuPont Teijin Films

Durham University, Chemistry
EPSRC

High Force Research

Huntsman Pigments

Johnson Matthey Catalysts
Knowledge Transfer Partnership
MSD

NEPIC

NEPIC

NEPIC

Newcastle University, Chemistry
Newcastle University, Chemical Engineering
Newcastle SAGE

NNFCC

Northumbria U.

One North East

One North East

Procter & Gamble

RTC North

Sabic

Technology Strategy Board
Teesside U.

PERSONNEL

Steve Fletcher/ Colin Tattam
Graham Hillier

Tom Taylor

Stephen Cash

Sophie Walton

Mike Woods

Clive Whitbourn

Dave Wall

Andy Whiting/Graham Sanford
David Delpy/Lesley Thompson
Bob Redfearn

Tony Jones

Andrew Heavers

Richard Parker-Smith

Steve Bagshaw

John Brady

Richard Tweddle

Mark Lewis

Mike Green

Steve Bull

Tony Roskilly

Geraint Evans (teleconference)
Oisin MacMamara

James Battensby

Lynne Davies/Joanne Glendinning
Dave York

Gordon Ollivere/George Clauson
Andy Teague

Various

Zulf Ali/Cliff Hardcastle

TOPICS

UK strategy

CPl/General

PETEC
Nanotechnology/Funding
Susproc

General

General

General

General

EPSRC strategy

General

General

Bioprocessing

KTP

General

Bioprocessing

General

Responsive manufacturing
General

General

General

Bioprocessing

General

Carbon capture and storage
General

General

General

Bioprocessing

TSB programmes
General

For visits not designated as having specific discussion topics, a PowerPoint account of the initial findings of the study team
was used to aid discussion. The summary below depicts comments made by at least two of the stakeholders surveyed.

Summary from Visits/Discussions

e The survey is comprehensive — Nothing obviously missed out.
e CPlasuccess. An asset base with project people.

e Regional statistics need validation.

*  Encourage cooperation/collaboration across North East England’s universities, especially the research intensive

Durham and Newcastle

e  Too many funding schemes with overly bureaucratic application process.

— Innovation vouchers — almost no one had heard of them.

—  Carbon Trust process as a good example of a ‘simple’ scheme.
e Theinnovation group is a must — should incorporate the old EPICC R&D Managers Roundtable.
e Colloid science and powder technology is now a weakness (in the UK).
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Need to educate/stimulate academics to undertake research on industrial problems that involve basic science
but which are outside their preferred area(s) of interest.
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APPENDIX C: Stakeholder Consultation

The provisional results of this strategic study were reviewed at a stakeholder’s meeting arranged by NEPIC on 17" June
2010. Following a presentation of the objectives and proposed actions, working groups of delegates discussed six topics
from which they provided extensive feedback. Where there was general agreement on a topic, this was taken into account
in the formulation of the conclusions of this report.

A total of 48 delegates (including the organisers) from all parts of the sector attended the meeting and took part in the
workshops. The different parts of the sector were represented as shown below and a full list of attendees is shown in
Table 7.

Government bodies 6
Industry 10
Institutes 13
Supply chain 11
Academia 8

A framework for the discussions was provided in the form of six questions, listed below, which addressed some of the key
issues that had arisen during this study. Each group was invited to provide feedback on each topic.

1. The North East is not as entrepreneurial as other regions (CURDS report, March 2006). How can the situation be
improved?

2. Industry’s problems are not seen as being sufficiently challenging by academia. How can industry better engage
with the universities? Does open innovation have a role?

3.  What are the key issues for the NEPIC Innovation Group?
How do we ensure local companies work more closely with organisations like CPI to deliver innovation?

5. Isthe company representation in the region too weak to influence technology development and investment
activity?

6. How do we best engage the large group of technology development companies based in the region to strengthen
our performance?

The feedback has been recorded and is on file with NEPIC. As is to be expected, the feedback from the individual
workgroups covered a broad range of views covering a great deal of detail. The individual responses are not included here,
but it is proposed that, should a North East innovation group be re-created, the detailed feedback is taken into account in
determining the work undertaken by the Group.

There was agreement among the majority of groups on certain topics with similar comments recurring in each of the
reports. Two particular examples include:

North East Innovation Group/Entrepreneurs

There was support for the re-introduction of the North East innovation group with a remit similar to that of the original
group (see Appendix J). Among many proposals, the key functions of the Group should include:

e Providing a forum for entrepreneurs to network and extending the cluster effect to innovation.

e Providing up-to-date picture of what industry is doing in innovation.

e Maintain regional capability matrix (see Fig 4).

e  Promote open innovation.

e Engaging with as many as possible of the technology development companies in the region.

Funding
e Government support for innovation is hampered by a focus on job creation rather than wealth creation and a
marked reluctance to support any project perceived as risky.

e  Funders do not appreciate the high cost of innovation compared with R&D (see Figure 2).
e Promote the use of Innovation Vouchers.
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Also clear from the feedback was that awareness of what is available in the region, such as the capabilities of CPl and other
Centres of Excellence, are not as widespread as could be hoped for. This is consistent with the findings of other projects
which have revealed a wide variation in the willingness of (particularly) small companies to be proactive in working with
regional Centres of Excellence or other partners.

Zuliqur Ali
Neil Atkinson

Steve Bagshaw

John Barton
John Brady
Lynne Brear

Esteban Chaparro
Jon Clipsham
Jerry Cooper

Malcolm Cossey
Paul Drake
Mike Ducker
Steve Fletcher
Joanne Fryett
Robin Gill

Joanne Glendinning

Paul Goddard
Mike Green
Neil Hawkins

lain Hay

Stan Higgins
Roy Huzzard
Tony Jones

David Livingstone

Table 7: List of attendees at NEPIC consultation workshop, 17th June 2010

Teesside University
Institution of Chemical Engineers
MSD Ltd.

Renew

NEPIC

Tees Valley Unlimited
CPI

Catalytic Technology Management
Ltd.
CPI

S2f Supply Chain Limited

Sapere Software Ltd.

SABIC UK Petrochemicals Ltd
Chemistry Innovation KTN

North East Chamber of Commerce
Institute of Chartered Shipbrokers
One North East

CoEBio3
University of Newcastle
One North East

Cambridge Research Biochemicals
Ltd
NEPIC

Teesside University
Huntsman Pigments Ltd.

Aker Solutions Ltd.

lan MacKinnon
Keith Moodie

Julian Morris

Harry Motson
Steve Oyston
David Parker
Christine Parry

Steve Pattinson
David Randall

Jenny Readman
Bob Redfern
Peter Reineck
James Robson
Richard Short
Mark Snell

lan Stark

Keith Stockdale
Andy Teague
Martin Walkinshaw

Kiersten Wasson

Clive Whitbourn
Andy Whiting
Bruce Williams

Val Wooff

Acumys Ltd.
Health & Safety Laboratory

Centre for Process Analytics and
Control Technology
Harry Motson Consultants Ltd.

Teesside University
The Parker Consultancy

National Industrial Symbiosis
Programme
Teesside University

Dow Haltermann Custom
Processing Ltd.
Kea Consult

High Force Research Ltd.

Peter Reineck Associates Ltd.
Exwold Technology Ltd.

La Salle Investment Management
NEPIC

Dow Haltermann Custom
Processing Ltd.
UK Trade & Investment

SABIC UK Petrochemicals
PETEC

Teesside University

DRD Consultants Ltd.
Durham University
Williams Process Ltd.

Durham University
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APPENDIX D: Technology Priority Areas

D.1. Industrial Biotechnology

Industrial Biotechnology (IB) is defined as; ‘The application of biotechnology for the processing and production of
chemicals, materials and energy’. The main processes encountered are fermentation and bio (enzyme) catalysis.

The North East is well positioned with respect to IB and has a vision of becoming an internationally significant hub for the
biofuels, bio derived chemicals and materials and renewable energy sectors, both in respect to Industrial Biotechnology
and bio-based fuel processes. Activity in this sector has grown considerably over the last five years and several companies
are active in the field, including; MSD, Cambridge Research Biochemicals, Cleveland Biotech, Nzomics (a spin out from
Northumbria University) and Piramel (Abbot Pharmaceuticals).

The North East is underpinned by excellent capabilities in the Universities (see Table 5, Section 3.2) and notably by the
National Industrial Biotechnology Facility (NIBF) hosted by CPI at Wilton.

NIBF is an open access commercial facility designed to help companies of all sizes develop bio-tech derived products and
processes quickly and cost-effectively. Alternatives to traditional chemical processing techniques are explored to create
cleaner and more sustainable manufacturing processes.

NIBF combines unique open access testing and scale-up facilities with practical experience and applied knowledge of
science and engineering. The Centre can take a manufacturing concept from the laboratory bench to large scale
commercial production — all on one site, with one team.

The facilities at the NIBF are extensive:

The NIBF Development Laboratory has cell banking facilities, an inoculation laboratory, 1 and 10 litre fermentation
vessels, downstream processing equipment and analytical capability.

The NIBF pilot facility has media preparation vessels, 15 litre steam in place fermenter vessels, 50 and 750 litre
fermentation vessels, 50 litre marine fermentation vessel, downstream processing vessels, disk stack centrifugation,
homogenisation, cross flow filtration, solvent handling and distillation facility, freeze drying capability and process
analytical technology.

The NIBF Demonstrator Facility has feedstock handling and pre-treatment capability (shredder, hammer mill,
macerator), 5,000 and 10,000 litre upstream dilution and media sterilisation vessels, 1,000 litre small additions vessel
and 3,000 litre sterile feed vessel, continuous media sterilisation, 10,000 litre fermentation vessel (batch or
continuous; aerobic or anaerobic operation), 10,000 and 4,000 litre downstream process vessels, below 0°C to 130°C
temperature control on processing vessels, 2,000 litre glass lined vessel and, centrifugation, homogenisation, filter
drying and solvent and distillation capability.

The combination of equipment at NIBF is supported by the team’s knowledge of process development and scale-up, a
combination of disciplines that is not widely commercially available.

Further information and contact details can be found at www.uk-cpi.com.

The NIBF team work in close collaboration with the Centre of Excellence for Biocatalysis, Biotransformations and
Biocatalytic Manufacture (CoEBio3). The CoEBio3, based in the University of Manchester, is the UK's new organization
designed to provide a world-class scientific environment in which the necessary research and development can be carried
out to create new biocatalyst-based processes to meet the changing needs of industry.

Further information can be found at http://www.coebio3.org/default.asp.
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D.1.1. Biofuels
D.1.1.1 Bioethanol

This is being developed in the North East by two companies with radically different approaches, Ensus (fermentation of
wheat grain) and Ineos Bio (gasification of waste to syngas and subsequent fermentation).

The Ensus plant is already operational with a nameplate capacity (400m litres pa), while Ineos Bio is developing its plans to
construct a commercial scale facility at Seal Sands with a capacity of 25,000tpa ethanol output.

D.1.1.2 Biodiesel

First generation biodiesel is derived via transesterification of vegetable oils. The former Biofuels Corporation Plant at Seal
Sands is now being operated by Harvest Energy to produce biodiesel from either vegetable oil or used cooking oil.

The main barriers to the uptake of this technology include; commercial risk, securing appropriate feedstock and
inconsistent government policyzs.

Second generation biodiesel, Biomass to Liquids (BTL), utilises woody biomass as raw material input which is thermally
gasified to syngas and converted to fuel (diesel and kerosene) via a Fisher Tropsch process. Integrated BTL processes have
high capital costs and the technology needs further development, particularly in the areas of reliable biomass gasification,
syngas cleaning and catalysts for the bio Fisher Tropsch process.

For the North East, the Integrated Biomass to Syngas (IBS) project has merged its activity with a national Thermochemical
Working Group (TWG) initiative®. This group is currently exploring supply chain development, securing feedstocks,
gasification demonstrators, developing quality standards, and delivering methodology to confirm the renewable content of
waste derived fuels.

D.1.2 Chemicals from Crops

Crop-based renewable raw materials include oils from oilseed crops, starch from maize, tapioca and potatoes, sugar from
sugar beet and cane, and cellulose from straw and wood.

Dow Haltermann has been working in a consortium with Bangor and Aberystwyth Universities and several industrial
partners, sponsored by the TSB (see section 4.3.1) to produce lactic and succinic acids from fermentation processes of
liquors extracted from grasses.

D.2. Printable Electronics (formerly Imaging and Displays)

Printable Electronics is a revolutionary new technology developed from research work undertaken at universities in the UK,
principally Cambridge and Durham, and subsequently into businesses. The technology offers new functional properties for
electronics systems and devices, such as flexible displays (e.g. electronic newspapers). Its manufacturing processes —such
as using advanced printing techniques, for example inkjet or screen printing — require lower levels of capital investment
than current electronics technology, enabling the production of smaller-batch and customised devices.

The UK is ideally placed to offer an integrated supply chain from academic research through to prototyping and pre-
manufacturing stage however this is not yet fully established. This is partly being addressed through a Northern Way
project (£5.7m) ‘Building a Sustainable Printed Electronics Supply Chain” which supports the development of a supply
chain providing high value materials and components manufacture for new products.

25Misalignment of the three policies, Renewable Transport Fuels Obligation (RTFO), the Renewables Obligation (RO) and the Renewable
Heat Incentive (RHI). No financial mechanism links them together and there needs to be a consistent carbon value.

% Advanced Thermochemical Biofuels Roadmap and Challenge - NNFCC Project 09/014 November 2009

Harold Boerrigter,* Abraham van der Drift, Jaap Kiel; Biomass and coal co-gasification for biosyngas production: accelerating the Biomass-
to-Liquids (BTL) implementation http://www.dgmk.de/kohle/abstracts velen7/Boerrigter.pdf
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The north of England has an established industrial base in chemicals, materials and electronics; the leading global
printed electronics substrate supplier (DuPont Teijin Films), world class R&D at Leeds (Digital Print Centre for
Industrial Collaboration), Liverpool (Molecular Electronics Research Group) and Manchester (Organic Materials
Innovation Centre) and commercial expertise at the Plastic Electronics Technology Centre (PETEC; project lead) in
County Durham.

PETEC has grown rapidly since its start-up in 2007 with the initial funding from One North East, the Regional
Development Agency. Following the launch of ‘Plastic Electronics — A UK Strategy for Success’ in June 2009, BIS SIF
and ONE ERDF funds were provided to support a £20m expansion of the Centre. By March 2011, PETEC is expected to
have had £30 million of capital investment and generated over £7 million of project income. It currently employs 45
staff and has over 200 collaborators.

From a regional perspective, PETEC is a valuable opportunity to develop high technology businesses based in the region
and overcome significant barriers:

e PETEC has forged valuable collaborative programmes with neighbouring regions in the North West and Yorkshire,
through the Northern Way project, and cemented its’ position as the primary focus of printable electronics; this
project will help address the lack of critical mass in any one area.

e Through the Northern Way project, a competition to help stimulate the industrial sector, connect technology
providers with the industry and to enable the development of printable electronics demonstrator prototypes
devices has resulted in 8 funded projects being led by northern companies involving 20 organisations.

e  The need for appropriately trained personnel is recognised since those versed ‘in the art’ often have multi-
disciplinary skills. This is being addressed, for example, through Imperial Collage London and the Plastic
Electronics Doctoral Training Centre.

e  PETEC has made a good start in creating international relationships, for instance, there is a venture with Arizona
State University to collaborate on high-performing organic thin film transistors (OTFTs) for flexible display
applications. Furthermore, there are continuing relationships with several large display manufacturers in the Far
East with, for instance, material supplied for testing as well the development of demonstrator displays back-
planes.

Within the short time that PETEC has been established, it has become a focus for the UK printable electronics industry.
Organisations such as the PPE-KTN are working with PETEC and other Centres to ensuring that co-ordination UK wide is
achieved. PETECis viewed as being central to TSB’s Electronics & Photonics Technology Area, one of six identified and
emphasised within the Technology Programme and with associated medium-term strategies for development.

It is also worth noting that larger companies, such as Thorn Lighting in Spennymoor have been working on solid state
lighting projects for a number of years through TOPLISS, a £3.3m project collaborating with Sumation UK (formerly
Cambridge Display Technology) and Durham University and which recently developed a white light demonstrator. More
recently, project TOPDRAWER, a £4.3m project, has been approved and includes new partnership from Tridonic, Pilkington
and Conductive Inkjet Technologies (CIT). This project will test and develop prototypes at PETEC as early as 2011 with the
aim of producing the UK's first printed ultra-high efficiency PLED luminaire.

Further information can be found at: www.uk-cpi.com/petec.
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D.3. Nanotechnology

Nanotechnology covers a broad spectrum of discipline areas — biology, chemistry, engineering, medicine, physics etc., with
application in many industrial sectors. These include; Aerospace, automotive, energy, cosmetics, foods, health care,
household goods and textiles. Most, if not all of these applications are underpinned by chemistry and the chemistry using
industries.

There is limited data on actual and potential sales for the UK from nanotechnology, although it is estimated that global
turnover is set to grow from $2.3b in 2007 to $81.4b by 2015,

In a UK context, the North East is reasonably well placed to develop commercial activity based on nanotechnology. Of the
23 nationally (TSB) and regionally funded micro/nanotechnology facilities, four are located within the North East as shown
in Table 8.

Table 8: North East micro/nanotechnology facilities

FACILITY LOCATION AREA OF EXPERTISE

Fluence Kirkleatham Support from idea to manufacture enabling

(epigem) products and processes using multifunctional
microfluidics

INEX Newcastle Contract development, manufacturing and

commercialisation centre for specialist electronic
devices, microsystems and nanotechnology

NanoCentral (CPI) Wilton/Sedgefield Alliance of leading organisations created to
unlock the commercial potential of nanomaterials
Note; CPI also host the Nanotechnology KTN

PETEC (CPI) Sedgefield Printable electronics

The nanotechnology activity is underpinned by a range of activities in the academic sector, notably;

Durham University

e  Biophysical Sciences Institute®®
e Nanoscale Science and Technology Group29

Newcastle University

e Nanolab®

e  Nanoscale Science and Nanotechnology Research Group31
. . 32

e  The Chemical Nanoscience Group

Further links can be found in the NanoCentral resource guide, NanoPerspectiveSS.

A number of companies large and small based in the region have commercial activity based on nanotechnology including;
Croda (UV blockers), epigem (microfluidics), Kromek (X-Ray detector materials), Orla Protein Technology (biosensors etc.),
Johnson Matthey Catalysts, Primary Dispersions (stabilised nanoparticle dispersions) and Thomas Swan (carbon
nanotubes).

7 Appendix A, ref. 22.3
28http://www.dur.ac.uk/biophysical.sciences/
29http://www.dur.ac.uk/na nostructures.physics/
30http://www.ncl.ac.uk/na nolab/
31http://research.ncl.ac.uk/nanoscale/
32http://www.ncl.ac.uk/chemistry/research/na no/
3% www.nanocentral.eu/nanoperspective
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D.4. Product Formulation and Design

The importance of product formulation and design has increased significantly over the past five years and this trend will
continue into the future. This trend is apparent across a range of market sectors including home care, personal care, crop
care, industrial and institutional cleaning, and paints and coatings. Many factors influence the need for improved product
formulation and design; these include environmental issues (for example sustainability, environmental impact and carbon
footprint), raw material availability and changes in regulation. Each of these factors places demands upon product
formulators and designers to develop increasingly innovative methods to meet these challenges. Brief comments on some
of the key aspects are given here.

There are a number of factors under the broad heading of sustainability which place demands on product formulation and
design.

i) Availability of water is an increasing concern and has led to a move to reduce the amount of water in formulation
by moving to more concentrated formulations containing less water. The home care sector in particular has been
active in producing, for example, concentrated laundry detergents. The development of concentrated
formulations can lead to problems of product form and stability which need to be overcome.

ii) A consequence of the move to more concentrated formulations means that there is less ‘free space’ in the
formulation and hence the need for multi-functional components.

iii) There is increasing scrutiny of the carbon footprint of a product throughout its entire life cycle .This has an
impact on raw material selection, the activity of the product (another driver towards more concentrated
products)in use conditions, for example low temperature laundry detergents, and product disposal. All these
can require significant effort in product formulation and design

Over the last five years there have been a number of new regulations introduced as well as changes to existing regulations.
These include the implementation of REACH and the Biocidal Products Directive as well as changes to the Detergents
Regulation, the Cosmetics Directive. In addition major changes in the Chemical Labelling and Packaging (CLP) regulations
are planned. The changes will have many impacts on product formulation and design ranging from raw materials becoming
unavailable or banned in certain cases to restrictions on the amount of certain components which may be used in a
formulation. Consequently there will be a requirement for more innovative formulations and use of existing raw materials.

Industry has responded in a number of ways the requirement to improve product formulation and design. At a raw
material level suppliers have developed multi-functional components and more sustainable products. Whilst at the product
formulation level more concentrated formulations are being developed and in use temperatures reduced, particularly so in
the cleaning products market. Development in both cases is driven by in house teams working when necessary with third
parties such as suppliers, academia or institutions.

There have been a number of initiatives to strengthen and increase the support to industry in the area of product
formulation and design. These include the establishment of the Colloid and Polymer Engineering Research Group at the
University of Leeds with continuing activity at the University of Bristol’s Colloid Centre. At an institutional level Yorkshire
Chemical Focus have established the Intelligent Formulation Network. Whilst support from academia and institutions has
in this area has increased there is still scope for further developments to begin to match the support available in other EU
countries.

There are a number of companies, both large and SMEs, which will be affected by the increasing importance of product
formulation and design. At present there is no centre, either academic or institutional, focused on providing support in this
sector. In the longer term there could be opportunities to develop a centre based in North East England which
complemented those already in existence.
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D.5. Carbon capture and storage

Carbon Capture and Storage (CCS) technology development is essential for the UK government to achieve a significant
reduction in CO, emissions and decarbonise both its power and industrial sectors in line with European Union targets of
80% reduction by 2050. The UK Government has placed a key priority in driving forward this technology and to this end has
set up the Office for Carbon Capture and Storage (OCCS) to drive forward several demonstration projects and set up a
technology road map for furthering development of the technology.

The current focus is on the application to power generation where there is a national plan to fund four demonstrator units
at £1 billion each. ONE is funding programmes to attract one of these to North East England with the aim of establishing
the region as a centre of excellence in the associated technologies.

Companies and universities in North East England are involved in programmes to study CO, capture, transport and storage
methods including geological requirements. Examples of regional activity in this area include;

e Aplanned CCS power plant for Eston Grange and a part-conversion of the Rio Tinto Alcan power plant at Lynemouth,
which together will capture up to 7.5m tonnes of CO, per year.

e  CPlis developing a programme for alternative methods of CO, conversion using processes such as anaerobic
digestion.

e Newcastle University are also investigating physicochemical technologies such as the use of membranes catalysts for
the conversion of CO,.

e Durham University has established a Carbon Capture and Storage Group (DUCCS).

Success at winning one of the demonstrators will create major opportunities for regional companies to participate in the
innovation opportunities and will be a major attraction for companies to place their (bio) refinery assets in the North East,
regardless of where the technology is developed.

CCS is essential for industry in the Tees Valley longer term to protect them from increasing carbon taxation due to the EU
Emissions Trading Scheme (EU ETS) if this increases too much then businesses may relocate outside of the EU or to
industrial locations where this technology is fully developed.

D.6. Materials Chemistry

Materials chemistry is a broad subject whose definition is elastic and under constant review. The International Union of
Pure and Applied Chemistry recently reported34; “A working definition for Materials Chemistry as comprising “the
application of chemistry to the design, synthesis, characterization, processing, understanding and utilization of materials,
particularly those with useful, or potentially useful, physical properties” has recently been advanced in an IUPAC Project
report”. From industry’s perspective, in its broadest sense this can properly be regarded as encompassing applications
where chemistry is used to achieve physical and mechanical properties of the end product.

The previous study found that with respect to materials chemistry, industrial capability in the region was ‘favourable’, with
the university sector being ‘tenable’. As noted earlier, the recommendation for this topic was that NEPIC should work with
Chemistry Innovation KTN to develop a materials centre in the region. Other recommendations took priority, notably the
growth opportunities for CPI; consequently CIKTN developed the Knowledge Centre for Materials Chemistry with the North
West RDA (see Appendix F). It is also worthy of note that a number of materials chemistry opportunities identified are
covered elsewhere e.g. ‘design new processes including intensification’ and ‘use biocatalysts’ are both within CPI’s
SUSPROC.

The development of printable electronics in the north east region with PETEC and associated partners (industry and
academia) is a good example of practical application of materials chemistry.

Although there is capability for materials chemistry across the region’s universities it is rather fragmented with the only
recognised centre being at Durham — ‘Materials: Synthesis and Structure’

** pure Appl. Chem. 1707-1717 (2009)
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(http://www.dur.ac.uk/chemistry/research/materials-synthesis_and_structure/), which explores materials ranging from
molecular structures through coordination polymers and extended oxides to proteins

D.7. Responsive Manufacture

Responsive manufacturing addresses the interface between chemistry and engineering with the objective of reducing
chemical supply chains and the lead times to commercial production. Within the north east there is a well-established
expertise in the manufacture of chemicals. This coupled with the networking opportunities offered by NEPIC means that
the North East is capable of competing successfully in international markets where speed of response is a key success
factor.

D.8. Sustainable Manufacture

Sustainable Manufacture is normally defined using to the Brundtland™ definition as “ . . manufacturing that meets the
needs of the present without compromising the ability of future generations to meet their own needs”. It requires
manufacturing routes for new or existing products which have lower energy and material consumption, lower hazard and
reduced waste.

This topic is high on the priorities of all companies. It has been the subject of a number of NEPIC network meetings, where
best practice has been exchanged. University RCoEs, such as Durham’s Sustainable Chemical Processes and Newcastle’s
Catalysis and Intensified Processing have this as a major theme and it is central to CPI’s delivery, particularly within
SUSPROC.

Worthy of note is the launch of Newcastle Institute for Research on Sustainability
(http://www.ncl.ac.uk/sustainability/about/) with its theme of ‘enough for all forever’. The Institute aims to bring together
Newcastle University's research expertise across ten themes related to a sustainable future — Energy, Water, Transport,
Marine, Food, Terrestrial, Urban and Rural Economy, Products and Processes, Health and Environment and Justice and
Governance (see Fig 5).
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35 Brundtland, Our Common Future, OUP, 1987
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APPENDIX E: Technology Centres and Collaboration; Hauser and Dyson reports

E.1. The Hauser Report*

This report commissioned by Lord Mandleson advocates the establishment of a number of Technology Innovation Centres
(TICs). A key recommendation was that the UK Government should commit itself to establish, and provide sustained
funding for, a network of elite business-focused national TICs in areas where the UK has the potential to gain substantial
economic benefit.

TICs are defined as organisations focused on the exploitation of new technologies through an infrastructure which bridges
the spectrum of activities between research and technology commercialisation. These can be in both established
technology areas and in new emerging technologies and covers Technology Readiness Levels 3-9 as shown below (see also
Figure 4).

Basic Demonstration
principles in a laboratory
observed environment

Prototype demonstration in
operational environment

Figure 7: Technology Readiness Levels (NASA)

He argued that funding must be sustained well beyond the current three year Spending Review periods and be of the order
£5-10m per annum per TIC over an average 10 year period (subject to review) if they were to deliver meaningful benefit.

TICs must be established with a view to attracting highly networked and trusted managers and staff with relevant business
and technical skills. Each TIC should also develop the skills of the people they employ and should establish an active
secondment programme with academia and industry.

The significant level of funding is advocated, as he highlighted a weakness of the past being the relatively low level of
funding that has been provided to individual TICs. He demonstrated this with the experience of the Micro and Nano
Technology (MNT) Capital Facilities programme, which was launched in 2003. The Taylor report37 recommended the
creation of two national centres of excellence; however, the MNT established 24 centres (of which four are in the North
East). Although this approach enabled the initiative to start and make progress in a relatively short time, the funding for
centres was widely dispersed, resulting in a failure to concentrate resources at an effective level.

Hauser highlights major success stories for the North East with respect to organisations that are equivalent to TICs, namely
CPI together with PETEC and the New and Renewable Energy Centre (Narec) referred to in section 3.3.

3 Appendix A, ref. 17
7 Appendix A, ref. 11

Page 36 of 44



E.2. The Dyson Report®

The Dyson report was rather broader in scope than Hauser in that he identified five key challenges that a Conservative
government must tackle if Britain is to generate and export more technology. In summary he commented on how a
Conservative government could;

e Bring about a culture where science, technology and engineering are held in high esteem.

e Inspire a future generation of scientists, engineers and technicians.

e  Encourage the practical application of blue skies research in order to create world-beating products.
e  Establish a financial system that actively invests in high tech companies and projects.

e Incentivise R&D investment by companies and support British exports.

With respect to collaboration he calls for a strengthening of the Technology Strategy Board (see section 4.3.1 ) and to
develop new ways of promoting collaboration. While not going as far as Hauser in advocating TICs, he proposed new
university/industry research institutions capable of becoming centres of excellence in a particular research field should be
given government sponsorship.

These institutions should provide space for interactions, promote staff moving between business and academia and allow
sharing of expensive resources. Dyson highlights ‘The Rolls Royce University Technology Centres’ as an example.

He noted that the life sciences cluster, anchored by GlaxoSmithKline’s R&D facility at Stevenage, represents a similar
approach. He further noted that GSK see the establishment of similar SME biotech clusters around the UK as a priority. It is
worth speculating what cluster should the North East promote? A good case could be made for stem cells. (See also
Newcastle Science City, section 3.3.5)

In discussing universities Dyson highlighted that the application of Full Economic Costing to research proposals has made
the UK one of the most expensive places for industry to fund research, and acts as a major disincentive for companies. This
is already driving privately funded research to foreign universities.

In further developing the university sector, the Conservatives plan to build a new University Technical College in each of
the 12 largest urban areas in England, with the long-term ambition to have one in every area of the country. Againitis
worth speculating; what would a North East UTC look like?

On finance Dyson argued that ‘proof of concept’ funds are needed in order to undertake initial stages of development —in
advance of securing commercial funding. He noted, not for the first time, that R&D investment is a key contributor to high
tech success and yet the UK continues to lag behind EU averages in investment in R&D, and calls for simplifying the tax
credit system.

38 Appendix A, ref. 9
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APPENDIX F: Materials Chemistry Centre and Yorkshire Formulation Network

F.1. Knowledge Centre for Materials Chemistry (KCMC)

The KCMC operates as a discrete business unit within Chemistry Innovation Knowledge Transfer Network. With funding of
£30million it acts as a virtual centre of expertise providing multi-disciplinary research and innovative knowledge transfer
based on world class capabilities in applied materials chemistry at four leading academic institutions; Bolton, Liverpool and
Manchester Universities and the Science and Technology Facilities Council at Daresbury.

The major themes covered are; energy and sustainability, electronics and photonics, biologically relevant materials,
formulated products and multifunctional materials.

http://www.materialschemistry.org/kcmc/index.html

F.2. Formulation Innovation Network (Yorkshire Forward)

Intelligent Formulation Ltd is a not for profit company set up by Yorkshire Chemical Focus Ltd, the Institute of
Pharmaceutical Innovation and ParticlesCIC to deliver the Formulation Innovation Network.

It provides business benefits across a range of chemistry using sectors, including healthcare, personal care,
pharmaceuticals, agrichemicals, food and coatings, and offers assistance in establishing collaborative programmes, and
training needs in formulation science and technology.

http://www.intelligentformulation.org/
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APPENDIX G: Web Links to Centres of Excellence

INSTITUTIONS AND CENTRES OF EXCELLENCE

Centre of Excellence for Life Sciences (Cels)
Centre for Process Innovation (CPI)
National Renewable Energy Centre (NAREC)
Newcastle Science City

North East Process Industries Cluster (NEPIC)

http://www.celsgroup.com/
http://www.uk-cpi.com/
http://www.narec.co.uk/
http://www.newcastlesciencecity.com/

http://www.nepic.co.uk/

UNIVERSITY CENTRES OF RESEARCH EXCELLENCE

Durham University

Durham Energy Institute

Sustainable Chemical Processes

Newcastle University Biopharmaceutical Bioprocessing

Technology

Catalysis and Intensified Processing

CPACT (Process Analytics)

The Sir Joseph Swan Institute for

Energy Research

Northumbria University Technology and Environment Theme

Teesside University Science 2 Business Hub

Biophysical Sciences Institute

http://www.dur.ac.uk/biophysical.sciences/
http://www.dur.ac.uk/dei/
http://www.dur.ac.uk/cscp/

http://www.ncl.ac.uk/ceam/research/centres/biopr
ocessing.htm

http://www.ncl.ac.uk/ceam/research/centres/catal
ysis.htm

http://www.cpact.com/
http://www.ncl.ac.uk/energy/about/swan.htm
http://www.imeche.org/about/keythemes/environ
ment/About+the+Environment+Theme/

http://www.tees.ac.uk/s2b/
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APPENDIX H: University Research Funding

University Research Funding

The UK has a number of organisations that fund academic research including the research councils, various charities such
as The Welcome Trust and the Technology Strategy Board (see section). A significant amount of funding is also delivered
through the Higher Education Funding Council.

There are seven research councils (http://www.rcuk.ac.uk/default.htm), which annually invest ~£2.8 billion in research
covering the full spectrum of academic disciplines. Of these the one most closely aligned with the CUIs is the Engineering
and Physical Sciences Research Council (EPSRC), which is responsible for the largest tranche of RC funding ~ £0.85 billion.

EPSRC recently published its strategy update39 which was disseminated through a series of regional meetings.

At a national level there has been a significant change in EPSRC’s funding of chemistry with a significant reduction in the
number of responsive mode projects (which focus on early stage research) in favour of translational research (money
making schemes). Industry involvement is a key factor. Both the EPSRC together with the Technology Strategy Board
(Section 4.3.1) are driving collaboration with multi-skilled groups to tackle societal problems.

Essentially;

e  Pre 2005, ~50% of funded grants was via responsive mode — academic application against specific calls. Over the
following 4-5 years, this changed with a move to longer, more ambitious programmes.

e  EPSRC are aiming for fewer stronger ‘Centres of Excellence’ — a route of concentration. Currently 50% of EPSRC
funding goes to 10 Institutions, but 85 Universities hold studentships — a long tail.

e They are looking for cooperation/collaboration across the universities, rather than competition, the later a
consequence of the RAE. This was a point made in both the International Review of Chemistry and the Sainsbury
report.

e  EPSRC aims to build stronger partnerships with universities, industry and learned societies (via the KTNs).

The priority research areas are; the digital economy, energy, nanoscience through engineering to application, towards
next-generation healthcare, aging — lifelong health and wellbeing, global uncertainties and living with environmental
change.

Applications for EPSRC funding now have to include an impact statement showing how the proposed research will benefit
society, grow the economy, add to the knowledge base and develop people.
http://www.epsrc.ac.uk/funding/apprev/preparing/Pages/economicimpact.aspx
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APPENDIX I: NESTA Innovation Rankings

UK Innovation Ranking

There are many innovation studies in the public domain. They largely focus on metrics such as R&D intensity, % sales from
products launched in the last 3-5 years, patents published etc. to determine the innovation capability of a company, or
indeed a country. However, a recent survey by Nesta’® of several sectors including those adjacent (to the CUIs) of energy
production and mining and minerals, determined that a number of other investments should be included in the analysis of
innovation. These included design, organisational improvement, training, skills and development, market research and
advertising and others, depending on sector.

This resulted in a dramatic improvement in the UK’s innovation ranking as shown in Figure 8.

(A) (B)

Finland 2.7% —

us 2.0%

Germany 1.7% France

Netherlands 1.0% Netherlands _ 9.4%

@ Software development
@ Traditional innovation - includes R&D, design, mineral exploration and copyright development

() Hidden innovation - includes training & skills development, organisational improvement, market research and advertising

Figure 8: International comparison of (A) R&D as a share of GDP and (B) investment in innovation as a share of market
sector Gross Value Added.

For phase 2 of the survey Chemistry Innovation KTN plans to work with Nesta to determine appropriate metrics for the
CUls.

0
4 Appendix A, ref. 7
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APPENDIX J: NE Innovation Group Remit (2005)

1. Todevelop and improve the innovation performance of the NE Process Industries (particularly the chemistry
using industries) by:

e Understanding the innovation capabilities of the industry in the region and mapping these against national
technology and innovation priorities.

e Assisting organisations companies to identify the most appropriate centres for collaboration (on at least a
national basis) to support individual innovation initiatives.

e Informing and supporting organisations in the region companies seeking to participate in public sector
innovation initiatives for example in obtaining grants from the National Technology Strategy Board and

similar bodies.

e Making available best practice in the key components of the innovation process to organisations in the
region.

2. Collaborate on Knowledge and Technology transfer:

e |dentify and share key sources of expertise and best practice across businesses and industries.
3. Promulgate the industry Research and Technology Priorities across the region’s academia:

e  Foster practical initiatives linking the region’s universities and industry.

4. Support the Regional Science and Industry Council and the Chemistry Innovation Network.
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15.
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http://www.icheme.org/roadmap2007.pdf

A Strategy for Innovation in the Chemistry-Using Industries, Chemistry Innovation KTN, July 2010
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