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Foreword

From the Chairman of GCGP LEP Area Science Industry & Innovation Council

The East of England is an amazing place. It is a region rich in science and innovation assets and
awash with the finest talent i but our audit demonstrates that we could go even further, driving
translation and capitalising on our research excellence for the benefit of the region and the
country. We must continue to invest in our scientific and industrial research base, develop our
local skills base and attract the very best minds and investment from around the globe. We have
sought to determine, in the chosen four Themes of Life Sciences, Agri-Tech, Advanced Materials &
Manufacturing and ICT, what is the very best of our region and present to Government and industry
the findings in a coherent and useful fashion, so that the true contribution that our science and
innovation makes to the local and national economy is understood. We also aim to widen the
economic benefit throughout our region, which is by no means uniformly affluent.

N

Professor Nigel Slater, FREFIChemE

From the East of England Science and Innovation Audit Steering Group

The Steering Group is proud to present this survey of science and innovation in our region, which
has been marshalled, edited and presented by SQW.

Collaboration has been the watchword of the Audit, with equal representation from all four Themes

and all four LEP areas. One of the main drivers for bidding to conduct an SIA was to refresh our
collective knowledge of our own regionoyseusefui ence anc
activity within, and between, those clusters.

The East of England is uniquely placed to explore and exploit areas of convergence, given the
confluence of world-class universities and industry with wide and in-depth sectoral expertise, and
our exceptionally strong innovation ecosystem. With a strong focus on enhancing
commercialisation and collaboration across the Themes, just some of those exciting opportunities
are suggested in the illustrative proposed interventions contained in this report.

Pascal Soriot, CEO of AstraZeneca, which has moved its Global HQ to the region, very recently

s a i Ak:a lorig-standing investor in UK science, we believe Cambridge offers a tremendously

vibrant academic and life-sciences ecosystem that can truly catalyse discovery and innovation.

Together with our partners, we will push the boundaries of science to deliver innovative medicines

that transform patient care around theworld. 6 Fur t her compelDrAmdyy quotations
Richards, and from Marshall of Cambridge, BT plc, Agri-Tech East and One Nucleus about the

East of England region are provided below.
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We have committed to continuing to work together in partnership to implement the vision of the SIA
consortium.

e _ /wé Jpt

Paul Witcombe, Enterprise & Innovation

Steven Wilson, Head of Innovation
Manager

Hertfordshire LEP

Greater Cambridge Greater Peterborough LEP
(Chair)

‘iﬁw&iﬂi’\/\/ ' /) / e

Jane Locke, Economic Development & Strategy ~ Paul Dodson, Head of Commissioning, Growing
Essex

Norfolk County Council (for New Anglia LEP)
Essex County Council (for South East LEP)

//‘f uw;"" g :{)W___ .

Dr. Martino Picardo, CEO Dr. Andrew Spencer, Head of Knowledge

Exchange and Commercialisation
Stevenage Bioscience Catalyst

Rothamsted Research

A |

Jonathan Legh-Smith, Head of Partnerships & Peter Oakley, Associate Director
Strategic Research

BT Technology, Service and Operations
TWI Ltd
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the East of Engl ando6s

(The East of England Science and Innovatibudit has been a really significant piece
of work creating a core data set on which an ambitious ' industrial strategy' can be
formulated; its importance especially for the liscience sector cannot be
overemphasised. What it reveals is a deep, vibrantl @oncentrated cluster with
determined intent to translate world class research into products and services that
will ensure sustained global impacfThe connected nature of thecosystem makes it
a key engire of growth for the UK economgyelivering sci@ce into protectable and
investable ventures, propelling qualitstart-upsto scaleups and accelerating
ambitious scaleups to be the independent global players of the future; and with
additional direct benefits for the health of UK patients. It is pertsagt its most
exciting at the interfaces where biology combines with the physical sciences, whel
medicine melds with data science and where entrepreneurs and investors interact
openly with uncompromisingly excellent researchers. The output of the Audit is
impressive but the true asset is its people and here it only hints at future potential
that this talent pool can creat

AT OAT U AGAEOET ¢ O1 xE @dsthid Harriet Fear
laim that it is the jewgl the UK life science and healthcare . .
Chief Executive

crown Z a hotbed of vibrant innovation, creativity and delivery. The region is hor

to a disproportionate

share of the primary therapeutics companies in the UK an One Nucleus

attracts an even more disproportionate share of raeapital. This illustrates not
only the innovation strength of the cluster, but is also a reflection of the
entrepreneurial ecosystem that exists locally where seasoned life science
entrepreneurs interact seamlessly with more recent science graduatesrimds
with high aspirations and an appetite to learn.

Add into the mix the pivotal moves we have seen in the last 3 yeart least
1 OO0A: ATAAABO 20% Al Amoveitoadndlidel mg A A
location at the Cambridge Bioedical Campus butlao Gilead, lllumina, Dr

2AAAUBO Al

A TOEAOO EAOGA OECT EAEAAT O

to be some truly mineblowing financial and M&A activity too. The IPOs for
Cambridge based Horizon Discovery and Abzena have demonstrated thebiengi

interest once more in

the sector from the public markets.

What also works for the regiois the great strength of the communitiegnot
purely the globallyacknowledged Cambridge, but also Stevenage, Norwich and
Harlow to name but three All have thér own distinct unique selling points. Place
a lens over the region as a whole and it makes for a sugester of enormous
current impactz and vitally a supercluster of compelling future opportunity for

the UK as a whole an

d the wider international setor z bearing in mind that

I OCAT EOAOETT O EAOA OOEETE ¢iTAAI G £

But there are challengeg challenges that the region seeks to address itself but
which could be fantastically accelerated with support from HM Government. Th
heady mix of brillant science, entrepreneurial spirit, collaborative values and
innovative thinking, especially regarding the convergence of technologies and t
personalisation of healthcare, have to place Cambridge éimel wider regionat
OEA AAT OOA 1 Aee énd Aealthcard fOturé. Fogotherd dariot just
makea difference. We caneOEA AEEAEAOAT AA8S

Sci
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Dr. Belinda @rrimary food production is the biggst industry in the world. Th&ast of England is
Clarke one of the most fertile regions in the UK and is home to many progressive farmers
Director ground-breaking technologists, innovative companies and centres of world leading

research. AgriTech East is the catalyst, bringing these elements togetbe
accelerate the transfer of knowledge from lab to field and stands by to support the
implementation of the SIA repor.

Agri-Tech East

(arshall of Cambridge was very much in favour of an East of England Science Robert Marshall
and Innovation Audit with a wide scope, when thenoept was originally
proposed. We appreciate the assets angahility of the region in Life &ences,
Agri-tech and ICT but, as an advanced engineering company which has been
operating in the region for more than a hundred years, it is the Advethc Marshall of
Materials and Manufacturing ieme which captured our specific interest. Cambridge
Marshall already has regional technical support and supply chains which are

continually developing, but we realise there is significant untapped potential

available in this, the most innovate region in the UK. Perhaps this untapped

potential is because we do not have some of the traditional engineering

infrastructure of other regions. To counter this, the results of the SIA convince

that identifying, coordinating and converging the asse we have will result in

more effective support for manufacturing in the region in general, and for

Marshall in particular. Although we are a very well established company, we se

to continually develop our technology and productivity. The aerospace and

defence sector is already important to the region, and it has very a significant

increased future with the combination of worldlass science and innovation

assets, and commercial enterprises. This is repeated for our other regional

engineering sectors. TWSIA is not an end in itself, but an important starting poir

for us all to build o®

Group Chief
Executive

Professor Tim O4EA HAOCOS O BARKH AMA AATA YT1T1T OAOCETT 1 ¢
Whitley depthofworldAl AOO ) #4 AADPAAEI EOGU ET 1T 60 OA
AoDbAOOEOA EAO Ai1 OOEAOOAA O OEA 5+8
G20 nations, underpinréby a worldclass digital infrastructure. The research and
innovation undertaken in universities and businesses across the East of England i
areas suctasdata science, predictive analytics, cybersecurity and Al continue to
impact on every aspect of owociety. | am confident that if we focus on open,
collaborative innovation across the region then the East of England will remain at

OEA EAAOO 1 &£ OEA 5+80 AAiITi1iEA DPOI ODP.

Managing Director

BT Research &
Innovation; and
Adastral Park
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Glossary of Terms (non-technical explanations)

Agglomeration

Build to buy

Cluster

Convergence

East of
England

East of
England
(GOR)

Innovation

Innovation
ecosystem

Open
innovation

Scale-up

Translational
research

v

The economic advantages of scale and critical mass arising from the co-location of
economic activities (e.g. firms)

A financing model found increasingly in Life Sciences whereby major pharma businesses
take an exclusive option to acquire early stage businesses at an agreed price triggered by
the achievement of specific milestones. The major business may hold no equity in the
company prior to its purchase but support R&D costs

A form of industrial organisation which is often localised and characterised by co-
operation and competition, underpinned by shared norms and behaviours

The process through which different academic disciplines and traditions come together
across boundaries to create opportunities for innovation

The area included in the SIA T i.e. the areas covered by Greater Cambridge Greater
Peterborough Enterprise Partnership, Hertfordshire LEP, and New Anglia LEP; and that
part of the area covered by South East LEP which is north of the Thames

The area defined on the boundaries linked to the (old) Government Office Region.
Compared to the SIA area, this includes Luton and the former county of Bedfordshire, but
excludes Rutland and two districts in Lincolnshire

New ideas, devices or methods which result in better solutions to existing needs and/or
that address new or unarticulated needs

The network of relationships and assets that together define and enable the process of
innovation

A distributed innovation process in which the boundaries between a firm and its
environment are permeable

An established, but small, enterprise that achieves sustained and relatively rapid growth
to at least medium size

The process of turning fundamental scientific discoveries into improvements in human
health and/or other economic, social and/or environmental benefits

List of Abbreviations

AM&M
ARU
BEIS
BRES
CAGR
CBC
HESA
IfM
LEP
LMB
NRP
REF
RTO
SBC
STEM
UEA

R K < < < <

Advanced Materials and Manufacturing

Anglia Ruskin University

Department of Business, Energy, and Industrial Strategy
Business Register and Employment Survey
Compound annual growth rate

Cambridge Biomedical Campus

Higher Education Statistics Agency

Institute for Manufacturing (University of Cambridge)
Local Enterprise Partnership

Laboratory for Molecular Biology

Norwich Research Park

Research Excellence Framework

Research and Technology Organisation

Stevenage Bioscience Catalyst

Science, Technology, Engineering and Mathematics

University of East Anglia
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Executive Summary

In Autumn 2015, the UK Government announced regional Science and Innovation Audits
(SIAs) to catalyse a new approach to regional economieeelopment. SIAs enable local
consortia to focus on analysing regional strengths and identify mechanisms to realise their
potential. In the East of England, a consortium was formed to focus on our strengthin Life
Sciences, Agrirtech, Advanced Materials and Manufacturing (AM&M) and ICTL. This
report presents the results which includes broaeranging analysis of theD A C Edagaldilites,
the challenges and the substantial opportunities for future economic growth.

The assets and potential of the EastofEngl andd6s i nnovatio
ecosystem

The East of England is, demonstrably, home to some of thel O1 A8 O &I OAi 1 66 OA
assets. It also hasstrong and distinctive innovation capabilities . Together, these
constitute a world class resource. e potential linked to them is outstanding.

With resources of this calibre come responsibilities, both for partners across the East of

England and for UK governmentThese resourcesnust beused to maximum effect.Already,

the region is contributing very significantly to the wider UK economy in terms of economic

impact and, OE O1T OCE EOO OAEAT OEEAEA AAOAT wAi@ibett@ AT D1 Ad C
x1 Ol AxEAAS 4EA %AOO 1T £ %I ¢1 ATA EOh &£ O AgAI Bl ,
producer of the microprocesors that are found in 95% of smart phones)andto Medimmune

(xEEAE AAAT O1 00 &I O EAI MltHough Hotd GvelsednioknkrdhipO DEDA
changes, the origins of these world AAAET ¢ AOOET AOOAO AOA EEOI I L
innovation ecosystem. And today, the regioncontinues to be a prolific source of innovative,
knowledge-based businesses that attract the interest of investors from around th&orld; on

one estimate, for example, over £500m has been invested in Life Sciences companies located

at the Babraham Research Campus over the last two years alone. Outside of the Cambridge

area, BT and GSK both continue to base the vast majority of their UK research and
development activities in the East of Englandand in both cases, there is a strong andngible

commitment to open innovation which is creating its own growth dynamic.Moreover, the

OACET 180 AOAAAT OEAIT O egehrchard dodtiduing td grovithe QuadkdmOi AOQET 1
Institute (Norwich Research Park)is due to open fully in 2018and, drawing in the expertise

of the world-renowned Institute of Food Research, it will immediately offeroutstanding

translational research in the field of microbiome, gprospect that is already attracting the

attention of major food businesses worldwide.

TheOACET 1 6 O O Kkethé tredetd An uiverditiks)@search institutions or private
sector R&Dz and innovation capabilitieshave a distinctive geography. The @zbridge area
is outstandingin terms of the breadth and depth of itsscientific assets and credentialg and
the power it canexercise in attracting the very best talent. It doegienuinely, compete with
the best in the world. ElsewhereHertfordshire is a major focus for private sector R&D

1 These were chosen because they were considered by the Consortium to be particular strengths of the East of England
that might usefully be examinel through the Science and Innovation Audit. The case for them was made in an Expression
of Interest and supported by BEIS



East of England Science and Innovation Audit
A Science and Innovation Audit Report sponsored by the Department for Business, Energy and
Industrial Strategy

(particularly in Life Sciences) there is a cluster ofworld -classresearch intensive institutions

in Norwich (focused on Life Sciences and Agtéch); Adastral Park is a nationally significant
asset for ICT; and there are emerging opportunities linked to the University of Essex and its
Knowledge Gateway.Outside the Cambridge areathe scale, density and overall critical mass
of the asset base is different. These observations are not judgements, but statements offact
and the consequences of very distinctive and sustained patternd past investment over
decades (and indeed centuries).

What matters now is the future ability of the region to harness its breadth and depth of
scientific assets to drive future growth and the steps that need to be taken to make this
happen In this coniext, there is a job to be done The region has a high incidence of staup

AOOET AOGOAOh AOO EO EO £ZAI OAOET ¢ ET OEA NOAOGO
missed opportunity. The region also performs poorly on basic metrics of productity.

The Audit process

It was from this premisez of substantial research strengths and innovation capabilities, but
also some weaknessesand unmet potentials z that the East of England Science and
Innovation Audit examined processes of commercialisation and collaboration across
four Themes. Life Sciences, Agri-tech, Advanced Materials and Manufacturing (AM&M)
and ICT.

The Audit itselfwas conducted in a devolved manner and engageell over 200 stakeholders
between January and May 2017 It relied on koth primary and secondary evidence and data,
and it was rigorous. It adhered to the guidance provided by central government.

The findings from the Audit

@ believe the active investors hegawho are coming from all over the
world z are investing in artifcial intelligence, big data software, machine
learning and then into the life sciences, bioinformatics and medical
technology, and bringing it all togethe¥

('he focus here, in the universities and in the business communities, on
artificial intelligence, machine learning and robotics, combined with

genetics and genomics, presents huge possibilities. Connecting that up in a
small place like this could be dramatic

East of England SIA stakeholder consultatiomdarch/April 2017

4 EA O Aogdtarchiriy @spration for science and innovation over the next decadés to
sweat its assets hardo enable translation through convergence in a manner which is
precise, smart, connected and world -leading z to deliver sustained economic growth
and to achieve wider impact s. This aspiration ought to be achievable: the egion has
outstanding and world-class science ensconced within an effective innovation ecosystem, and
it continues to attract substantial investment and talent from around the world.

However,the Audit has pointed to fourfuture -facing @apsé 8hese must be addressed if the
O A C Epoferdial is to be realised fully for theeconomic benefit of the UK and forwider
societal benefitaround the world. 4 EA OA  deCefide@id commercialisation processes
across all four Themes. Thegnay be summarised in terms of:
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i Unlocking investment in the process of convergence Zz recognisingthat although
game-changing,convergence caralsobe a complicated investnent proposition

i Providing skills, particularly relating to data z acknowledging that middle-high
level skills in all aspects of computer and data science are in very short supjplgross
the region as demands for the same skillset from across all four Themes grow very
quickly

1 Enabling co-location and clustering Zz recognising that convergence can be
AAAAT AOAOGAA OEOI O géendpdycantbé dagnbeddd 1 AlbcaiERA O O
scientists, investors and entrepreneurs plusz in the domain of Life Scienceg
clinicians and patients

i Increasing connectivity z acknowledging that the safe and rapidtransfer of large
volumes of data will be a crucial underpinning for the innovation ecosystem of the
future and that this asset will be equally powerful across all four Themes.

Tofill these gapseight key intervention sareidentified. Broadly, these fall into two groups:

i three interventions that are, in principle, region-wide ventures which are
concerned with building hard and soft infrastructures and capacities for
sustained innovation, particularly in relationtoda ta

i five interventions which are focused onspecific clusters and/or sectors with the
aim of accelerating convergence and/or translation

All eight interventions are grounded in rigorous evidence and endorsed fully by the Science

and Innovation Audit Ste© ET ¢ ' O1 Ob j AT A EOO AT 1 OOEOOAT O 1 Ai
Innovation and Industry Council (which has overseen the whole exercise). The table below

lists the interventions (in no particular order) and provides a very brief description of them.

ltasi OEi xO EIi x OEAU 1 AP 1101 OEA POEI AEPAI OCA

Innovation Audit.

Table 1: Priority interventions identified through the Science and Innovation Audit

Keyfigaps o = - S
addressed in unlocking the EQ 1) _cgs' s o
. = =
full potential of the Eastof | @ < ® = S £ = 2
Englandés || > | 2Z | £ & | = 2
= 5 o > o n 2o
Ecosystem | = 2 £ 5 © S o O
Y| 5 |23 | 22 | ¢
X O 5 9 =73 £ o
o - ] S5 o
o = 0o © c
g q q c o q G
Priority interve| D L Brief description....

A: Building hard and soft infrastructures and capacities for innovation across the East of England

Cross-cutting venture to build
Building Innovation Capacity \% \ innovative capacity, particularly
among SMEs in the ecosystem

Initiative to encourage technology
East of England Innovation \% \ \% transfer, particularly for SMEs
outside the main clusters

Infrastructure project to achieve
\% VVV high speed and high capacity
connectivity

Smart Enabling Technologies
Testbed
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B: Cluster and/or sector-specific ventures to encourage convergence and/or translation

Venture to provide a regional
Centre for AgriFood automation \% \ \% resource in automation, at
Holbeach

Project to accelerate the
MedTech Hubs \% VVV development of emerging Hubs and
to build synergies

Innovation Centre anticipating the
Microbiome Hub \% VVV opening of the new Quadram
Institute, on Norwich Research Park

L . Radical new approach to precision
Precision medicine cancer

ecosystem \ VVV medicine, building on foremost
Y science

Provision adjacent to the Cell and
Cell & Gene Therapy R&D Centre V; VVV Gene Therapy Manufacturing

Centre, at Stevenage Bioscience
Catalyst

In addition, there is an overarching requirement to addressnajor issues relating to skills  z
particularly those relating to data science and computer science . The Audit found
shortages across all four Themeg and the scale of the problem is such that unless addressed,
it will stymie business growth across the East of England.

In moving forward, these eight interventionsz plus the commitment to skills in data science

and computer sciencez will need to be advanced as part of wide -ran ging and long term

AT T T EOI ATO O OEA %AOO 1 £ %lfrgi bath diodal gatners OAOET 1
and UK Goernment. The impactsthat are delivered as a consequence will be genuinely
transformational at both national and global scales.
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1.1 nt r odtuoc tEidhaet of Engl and
and I nnavadai on

Chapter Summary:

T The East of Engl and hmaostsseacmand iorfovatioh assets, Kiths dyhamnic private sector,
world-class universities and research institutions, and vibrant communities of entrepreneurs and investors.

1 The composition and character of its science and innovation ecosystem is in part a function of its polycentricity,
defined around compact historic cities and New Towns, and an extensive rural area and coastline. However, its
wider connectivity is also a defining feature.

M Despite the strength of i t s idtg medotmance is dueently betpiwv ther riasonald v e r a | | p
average i suggesting unfilled potential and major opportunities.

1 Substantial future growth is planned region-wide, and a vibrant innovation ecosystem will be imperative.

The East of Englanglz defined in relation to four Local Enterprise Rartnership geographies

ZEO EITTA O1 O1i A T A& OEAesearehdstengdis add ihnovatbn OAEAT O
capabilities. These are vested ira dynamicprivate sector and across world class universities

and research orgarisations, and they are beinganimated through more-or-less formal

networks (of entrepreneurs, investors and researchers) which are now wekstablished

within a distinctive innovation ecosystem These assetg and the full range of commercial

possibilities and potentialslinked to them z form the focus ofthis Science and Innovation

Audit report.

This introductory chapter describes the wider regionaketting which provides thecontext for
the process of innovation across the East of England.

Figure 1-1: The geography of the East of England Science and Innovation Audit area*

¥
4] Nottingham!
§ oo ; : Great Yermouth
oK % petermoroign
= 8- Lowestof
" Hcoventy - | 4=y ' [ s X 3
e SN N
o N S P Bury St Edfuinds.
) Northarmpton / iy g O
i RN o 3 | ;
i ) Bodford v y
3 ; 4 ) « . Ipswich
i iton Keynes il : ; o
bl =% | ” g ¥
; s % occhnw;'ev
uton A PR e
& B ) “cdston-on-Sea Legend
'zg?”""’ / o 4 sP_aimon
v [Jeastorengiand sia
=Y Motorways
outhon-on-Sea
Primary Roads
: ; o railway_line
Source: Produced by SQW 2017 Licence 100 AN - iy
Cantains OS data © Crown copyright (and database igh] (2016]} 7% | | united Kingdom

2 The East of England defined here is not the same as the (old) Government Office Region with the same name. Some data
are only avalable at the level of GORs and where that is the case, tables/charts/maps are labelled accordingly

3 Greater Cambridge Greater Peterborough Enterprise Partnership; Hertfordshire Local Enterprise Partnership; New

Anglia Local Enterprise Partnership; and thepart of South East Local Enterprise Partnership which is north of the River
Thames

4 Larger versions of all maps in Chapter 1 are available in Annex E (with more detail on datasources)
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Looking inside the East of Engl andégé

Data from various ONS datasets suggest thtte East of England is home to 5.69 million
people, of whom 3.50 million are of working age. The region can claim a total of 239,800
enterprises while the number of jobs in the East of England (including both employee jobs and
those associated with selemployment) is around 2.86 million. The GVA generad by the
East of England (GOR$ estimated to have bee£132 billion in 2015 (at current basic prices)
and on the same geographyopverall GVA per job (productivity) was £48.2k, below the
Englandwide average

These regionwide data however mask substantial contrasts. 4 EA  %AOO 1 £
population grew by 14% between 1991 and 2015but 7z perhaps surprisingly z this was four
percentage points lower thanthe growth seen Englandwide (+18%). However within the
East of England, are some of the fastegtowing areas nationally. Soméb5 local authority
districts/unitary areas saw population growth of more than25%; these ranged fromdistricts

on the edge of CambridgeHast Cambridgeshire (+43%)South Cambridgeshire (+27%) to
Watford in the London fringe (+29%), South Norfolk immediately to the south of Norwich
(+27%), and Colchester (+26%). At the same time, three districts (Brentwood and Castle
Point (Essex) and Waveney (Suffolk))saw population growth of below 10%. The East of
England istherefore characterised by fast growth areas, many surrounded by Green Belt and
under a good deal of pressureand rural and coastal areas where growth has typically been
much slower.

Figure 1-2: Socio-economic conditions in the East of England

A: Population density, 2015 B: Access to >30mbps download speeds, 2017

Legend
Percentage of
Legend premises ablc to

Population density
{population per sq. ki

access 30mbps+
download speed (May
2017)

m)

Proportion of working age
population qualified to
NVQ4+ (2015)

L 255

251% o5%
]
]

-
[ leseoteracasia —
Unied Sirgreer
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E: Median residence-based FTE employee earnings, 2016 F: Median workplace-based FTE employee earnings, 2016

Legend

Median FTE weekly gross
carnings - workplace
(2016)

Source: Data from various ONS sour¢sse Annex Eor more detai), other than MapB where the data are sourced from
Thinkbroadband(www.thinkbroadband.con); Note that WAP = working age population; FTE = full time equivalent

Underpinning these patterns of growthis a distinctive set of socieeconomic conditions Most
fundamentally, the south of the regiorg which forms the London fringez is densely populated
ET Al OAET ¢ OEOI OCE Al AOOAU T &£ . Ax 41 x10 xEEAE
private sectorscientific research Elsewhere, the region is chracterised by standalone cities
of medium size (noting that Norwich, Cambridge, Petborough, Chelmsford,Colchester and
Ipswich all have populations of between aboutl00,000 and 250,000 peopl€), which are
CAT AOAT T U EITT A O OEA aleGhriioinde® by@kidhsivd Qrink OE A O 8
populated, rural areas. The East of Englardbes not have a major citg other than Londonz
and this is fundamentally significant in understandingits economic character, includinghe
attributes of its innovation ecosystem. The regiommight therefore be defined around its
polycentricity, its rurality, its historic cities and New Townsand its proximity to a buoyant
but z in many respectsz highly demanding world city (see below).

Various consequences follow. One is that the south of the region is heavily influenced by
London, not least in relaton to commuting flows. Map E shows residenebased earnings
There is a strong correlation between high earnings and thée factoLondon commuter belt.
These are not, however, mirrored by strong workplace earnings (Map F), and in Esssd
Hertfordshir e, the differential is an ongoing challenge, particularly for local employers
seeking to recruit and grow. Further north, labour markets are typically more sekfontained
and the differentials are less stark although earnings are also a good deal lower

A second consequence is vastly different situations regarding key infrastructures.
Increasingly, digital infrastructures are critical. Within the East of England, these are
reasonably strongin the densely populated areas ad weakin the rural district s to the north
and east, other than where the public sector has intervegsee Map B).More generally, key
infrastructures are under pressure Although there have beemmportant improvements over
recent years (e.g. A11) and others are plannext underway (e.g. A14), major trunk roads and
railway lines are at, or over, capacity and in need of investmerand rail servicesrequire
improvement. Across the piece, the affordability and availability of housing &schallenge

s/ 1T OAOGEI O Op AOAAG AAEET EOEI 10 OAOEAO OEAT AATETI EOOOAOEOA Al
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1.8 Two of the indicatorsmapped inFigure 1-2 z enterprise rates (MapC) and higher qualification
levels (Map D) z are proxies for productivity drivers and they define the fundamental
underpinnings of the knowledge economg YT AT OE AdgedodmancedsE A OACE
strongestin the southand around Cambridge andweakest in coastaland rural areas There
are some important exceptions to this general pattern: Norwich performstrongly in relation
to higher level qualifications andSuffolk Coastafares well on oth indicators.

1.9 Looking ahead the regionis set for significant planned growth. Most of the regional citieg
Cambridge, Norwich, Peterborough, Colchester, Ipswich, Chelmsfaréire set for substantial
development, although in several cases, this will b@ adjacent local authority districts, owing
to historic under-bounding. In the denselypopulated south, patterns of growth are more
fragmented, reflecting the existing settlement structure and Green Belt constraingsalthough
a notable recent developmat relates to new Garden Towns (particularly Harlow & Gilston on
the EssexHertfordshire border). Whilst the growth agenda tends to be dominated by debates
around housing, the region is also gearing up fasubstantial employment growth, notably
through anetwork of Enterprise Zones. These include Great Yarmouth and Lowestoft on the
east coast; Alconbury (near Huntingdon); the Envirotech Enterprise Zone (in south west
Hertfordshire); Harlow Enterprise Zone; Space to Innovate (Norfolk and Suffolk);and
Cambridge Compass.

The East of England in its broader national and international
contexté

1.10 The region abuts London to the south, and relationships with London are increasingly strong
and important ones. These are evidenced through flows of people, ideas andmagz in both
directions. They have been accelerated through majar and highly complementary z
investments in London. The location of the Francis Crick Institute and Alan Turing Institute
are especially notable in relation to the Themes examined througthe SIA. The East of
England has the physical capacity to commercialise knowledge to a level that London cannot,
and this in itself is a substantial asset and strength Links with London arebeing developed
through many different initiatives z not leas the work of the London Stansted Cambridge
Consortium and through groups like MedCity.

1.11 In addition, connections to Oxford and across the wider Golden Triangle are highly significant.
There are major infrastructure issues currentlyz although plans for bah EastWest Rail and
the Oxford# ATl AOEACA %@POAOOxAU AT OI A AA OOAT OA& Oi Al
Midlands and North (on the East Coast Mainline, A1(M) and Al4 especiallyg also important
in terms of its economic character.

1.12  Crucially,the East of Englandmust be understood in terms of itsinternational connectivity . It
is a global region andz as evidenced through the Auditz global connectivity is an integral
feature of its innovation ecosystem. The region has major gatewaysthrough both ports
(Felixstowe, Harwich, etc.)and airports (particularly Stansted Airport, which is set for
growth). Itis also close to both Heathrow Airport and St Pancras International. These are, in
effect, key regional assets.

¢ For a discussion of the relationship between the East of England and London in relation to science and technology see
G APPET C ,1T1TAITB80 3AEAT HFinkl RApbrito thefGlettdr LohdorCAuthaith By SQWD, Oétdber 2015
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2.Strengths I n scarence

Chapter Summary:

1

The East of England has outstanding science, research and innovation assets within its universities, research
institutions and businesses.

The r e g i eightbusiversities are all part of the wider innovation ecosystem. The latest Research Excellence
Frameworki whi ch measured five of itféuedekdercd of wofld-leading tesearch atsll
five. However, the scale of the different institutions varies enormously: for example, the University of Cambridge
accounts for 88% of collaborative research income in the region.

The private sector is an extremely important contributor to R&D activity i and integral to the innovation ecosystem.
The East of England (GOR) has the highest level of business enterprise R&D expenditure per capita in England.

The region has a vibrant investment community and it also benefits from London proximity. Nevertheless, early-
stage financec ont i nues to be a challenge, and the fiscale

Across all four Themes, there is a need to improve commercialisation and collaboration. Only in this way will the
East of England meet its overarching aspiration for science and innovation over the next decade i namely, to
enable translation through convergence in a manner which is precise, smart, connected and world-leading
i to deliver sustained growth and to achieve wider impacts.

u

Excellence in science and research

Overview

The East of England has substantial pedigree in terms of its excellence in science and research.

Gateway to Researchz developed by Research Councils UK identifies Qesearch activé

organisations.

participationsd h  OE A Gdsdarch@rgahibaods in the East of Englas are listedin the

table below and categorisedas eithera university, a Researchrstitute (or major Research

and Technology Organisation (RTO)pr a private company (noting that there is agrey area
between the latter two categories). Two points stand out: the domance ofthe University of
Cambridge inabsolute terms and the significance of research institutedRTOs andprivate
companies in the research landscape defining the East of England more broadly.

Table 2-1: Top 20 research active organisations in the East of England from Gateway to
Research(wi t h Anumber of ), batype and thpiaprimarynlecation

Universities Research institutes / RTOs Private companies

1: University of Cambridge 3: John Innes Centre (628) i Norwich 10: GlaxoSmithKline plc (184)
(3,656) i Cambridge i Stevenage

2: University of East Anglia 4: Rothamsted Research (444) i 11: BAE Systems (133)

(861) 1 Norwich Harpenden

7Note thattheseA AOA AOA OOAEAT AO OAAAoh AOO ET DPOAAOEAAR OEA
organisationsz so the significance of BRE, TWI and NIAB is undexcorded in the table. In addition, there are some key

research active organisatios that do not appear in the table at all (e.®T z which is significant in the East of Englang

an(
HEI s
pdo proce

Measured simply (andnaybe OE| D1 EOOEAAIT I U Gumker of OAOI O

AAOAAAO

accounts for 135 Research Council projects and 19 Innovate UK projects but is not picked up because these are spread

across:BT Limited, BT Laboratories, BT EC, BT Innovate, BT Group, British Telecommunications, British
Telecommunications public limited company)
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Universities Research institutes / RTOs Private companies
5: University of Essex (348) 1 6: Babraham Institute (333) i Cambridge 16: Microsoft Research Ltd
Colchester (south) (93) i Cambridge
9: University of Hertfordshire 7: Institute of Food Research® (285) i 18: e2v Technologies plc (59) i
(187) i Hatfield Norwich Chelmsford
8: NERC British Antarctic Survey (203) 1 19: Toshiba Research Europe
Cambridge Ltd (57) i Cambridge
12: EMBL i European Bioinformatics 20: Schlumberger Cambridge
Institute (132) i Cambridge (south) Research Ltd (53) i Cambridge

13: TWI Ltd (121) i Cambridge (south)

14: National Institute of Agricultural Botany
(97) 1 Cambridge

15: MRC Laboratory of Molecular Biology
(96) 1 Cambridge

17: BRE (72) 1 Watford

SourceGateway to Researchdata sourced byrechnopolis

A similar pattern is apparentif the focus shifts to indicators surrounding the impact of

research. As one example,he table below provides evidence from across universities in the

East of Englandn relation to the incidence of spinouts and statOBP O 1 ET EAA O1 OEA
research baselt is important to note that these data relate to one year only and hence provide

a snap sho?. The dominance of the University of Cambridge is cleain relation to some

categories of spinouts while the UEA performs strongly in relation to graduatestart-ups.

Table 2-2: Spin-outs and start-ups from universities, 2015/16

Some HEI Formal, no HEI Staff Start-up Graduate Start-up
ownership Ownership
Rank Number | Rank Number | Rank  Number Rank Number

Anglia Ruskin University 56 0 12 0 24 0 107 0
Norwich Univ. of the Arts 56 0 12 0 24 0 29 34
University of Suffolk 56 0 12 0 24 0 107 0
University of Cambridge 6 5 12 0 4 3 97 2
University of East Anglia 16 2 6 1 24 0 11 106
University of Essex 56 0 12 0 24 0 107 0
University of Hertfordshire 34 1 12 0 24 0 54 17
Writtle University College 56 0 12 0 24 0 107 0

Source: Data takefrom Funding Benchmarks database which collates the Higher Education Business and Community
Interaction Survey (HEBCIS) data submitted amally to HEFCE by all universities

8 Note that as of April 2017, the Institute of Food Research transitioned into Quadram Institute Bioscience

9 Note that survey based data on the indence of university-related spin-outs and startups is available from
www.spinoutsuk.co.uk Although there may be some gaps, the data are from 2000 and hence the perspective is longer
term. From this source, he number of spinouts based on university IP is identified as being 102 linked to the University
of Cambridge, nine from UEA, ten from University of Hertfordshire and six from University of Essex
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The regionds universities

There are eight universities in the East of Englan&d. Of these, two are Post992
institutions; one is firmly within the Russell Group; and twaz University of Suffolk and Writtle
University Colegez did not becomefull independent universities until 2015/16. The eight
universities therefore cover the spectrum of higher education institutions and they are
notably diverse. Five of the eight have wideranging sciencebased strengths and key data
relating to aspects of their scale and character are provided ifiable 2-3 overleaf.

According to the Times Higher Education World University Rankings , the University of

Cambridge was ranked fourthoverall globally (and second inthe UK)in 2016/17; University

of East Anglia was ranked 168 globally (and 25" nationally); both University of Essex and

Anglia Ruskin Universitytl were ranked between 301 and 350Q(joint 38t nationally); and

University of Hertfordshire was ranked between 501 and 600 globally (joint 5% nationally).

Data from the Complete University Guide A1 01T BI ET O 01 OEA OOOAT COEO
education institutions. From this set of metrics, the University of Cambridge is rankedt1

nationally and Univerdty of East Anglia is ranked 12.

Data from the Research Excellence Framework (2014) provide some indication of the
quality of research, althoughz given substantial differences inthe scale and nature of
individual institutions z REF data need careful ierpretation. A rating of 4* signifies research
of a quality that is world-leading in terms of originality, significance and rigour.In REF 2014
all five universities included in Table 23 achieved a rating of 4* for at least 10% of outputs in
at leastfour Qunits of assessmeati.e.broadly defined subject areas) This is important, for it
signals a broad base ofxcellence. Some institutions@red more highly than othersz both
in consistency of excellence and the breadth but all five can point © research excellence.
The overall breadth z geographically and by subjectz is a substantial asset infuelling
knowledge-based economic growthz.

Data from HESA (Higher Education Statistics Agencyyuggest that in 2015/16, the eight
summed to £106.8m, 8.3% of the UK total. Of this, the University of Cambridge accounted for
88%, University of East Anglia for 7% and the University of Essex for 3%. In the same year,
the total value of contract research income was £56m, 4.5% of the UK total. On this indicator,
the University of Cambridge accounted for 55% of the regional figure, University of Essex for
24% and University of Hertfordshire for 12%.

10 There are various other universities with campuses in theegion (e.g. Royal Veterinary College (part of the University

of London) and the University of Lincoln), and there are universities which are functionally part of the innovation
ecosystem even though they are located just outside the nominal boundary (@fgeld University is especially important)

11 Note however that E A O A@ass®R030: Which universities will rigeand how will they doitd &£ AOOAO 11
G@hallenged OT EOAOOEOEAOR xEEAE AOA T AETIT U 1 Ax ahdekpécledOdalthé O OADPEAIT |
elite group of more established universities within the next 1620 years. Anglia Ruskin ithe only UK university to

feature in the top 20

12t is important to note that the region benefits from research strengths which go beyontthe immediate focus of this
Science and Innovation Audit. This provides an important depth of resource and asset base which is highly germane to
the process of convergence. For exampline University of Essex is host to a number of national data initises including

the UK Data Archive, which is the largest collection of digital data in the social sciences and humanities in the UK; the
ESRC Business and Local Government Data Research Centre, exploring the use of innovative and complex smart data to
provide insights for business and local government.; and the ESRC Human Rights, Big Data and Technology programme,
analysing the challenges and opportunities presented by the use of ICT and big data from a human rights perspective
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Table2-3: Breadt h and depth of r esear maorenxiwmesitidsendcperspieatives dnescatee gi on o6 s
Institution REF: Top 3 units of assessment in terms REF: Other Students, Collabora Contract No. of REF Times Higher Complete REF 2014
of the proportion of outputs rated as 4* units of 2016/17 (and tive research Impact Education World  University overall
(i.e. research of a quality that is world- assessment % that were research income, Case University Guide i ranking on
leading in terms of originality, with at least international) income, 2015/16 Studies Ranking 1 overall GPA/
significance and rigour) 10% of outputs 2015/16 Globally (and in UK Research
rated as 4* UK) ranking Power
Anglia Ruskin 1 Geography, Environmental Sciences and 1 16,740 (25%) £1.3m £1.0m 32 301-350 (38=) 118 100/81
University Archaeology (13%)
(ARU) 9 Music, Drama, Dance and Performing Arts
(12%)
1 Communication, Cultural and Media
Studies, Library and Information
Management (12%)
University of 1 Electrical and Electronic Engineering, 28 18,605 (35%) £94.1m £33.0m 227 4(2) 1 5/3
Cambridge Metallurgy and Materials (69%)
1 Business and Management Studies (60%)
1 Psychology, Psychiatry and Neuroscience
(58%); AND (separately) Clinical Medicine
(58%)
University of 1 Social Work and Social Policy (48%) 21 13,997 (28%) £7.8m £2.3m 64 165 (25) 12 23/36
(ESETA)Anglla 1 English Language and Literature (45%)
1 Allied Health Professions, Dentistry,
Nursing and Pharmacy: A - Pharmacy
(45%)
University of 1 Politics and International Studies (68%) 10 10,154 (44%) £2.8m £13.2m 48 301-350 (38=) 32 35/45
Essex 1 Psychology, Psychiatry and Neuroscience
(40%)
1 Modern Languages and Linguistics (40%)
University of 1 History (45%) 3 17,552 (27%) £0.8m £6.5m 30 501-600 (59=) 79 83/73

Hertfordshire

1 Allied Health Professions, Dentistry,
Nursing and Pharmacy: B - Allied Health
Professions and Nursing (24%)

1 Philosophy (19%)

Source:REF 2014Note GPA=Grade Point Averagé)ESA 2017Times Higher Education Worltniversity Rankings, 2016/1;7CompleteUniversity Guideg University League Tables 2018

Data sourced in Spring 2017.


http://results.ref.ac.uk/Results/BySubmission/1447
http://results.ref.ac.uk/Results/BySubmission/1447
http://results.ref.ac.uk/Results/BySubmission/1447
http://results.ref.ac.uk/Results/BySubmission/517
http://results.ref.ac.uk/Results/BySubmission/517
http://results.ref.ac.uk/Results/BySubmission/508
http://results.ref.ac.uk/Results/BySubmission/313
http://results.ref.ac.uk/Results/BySubmission/318
http://results.ref.ac.uk/Results/BySubmission/1450
http://results.ref.ac.uk/Results/BySubmission/1450
http://results.ref.ac.uk/Results/BySubmission/2099
http://results.ref.ac.uk/Results/BySubmission/2093
http://results.ref.ac.uk/Results/BySubmission/2102
http://results.ref.ac.uk/Results/BySubmission/1907
http://results.ref.ac.uk/Results/BySubmission/1904
http://results.ref.ac.uk/Results/BySubmission/1904
http://results.ref.ac.uk/Results/BySubmission/1904
http://results.ref.ac.uk/Results/BySubmission/1908
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4EAOA AAOA DI ET O OF OEA AEEEAOCAT O OI 1 AO AT A
institutions. The University of Cambridge is wad class on every measure and it is an

enormous asset for the region. Elsewhere there is genuine excellence, but the scale is smaller

and the breadth is generally narrower. All eight institutions are however playing a role within

OEA OACET 1 Gaton ecasystkrd) IrErélatidn © the Science and Innovation Audit, this

role must be understood on various dimensions. The strength and breadth of their scientific

(and wider) research activities is obvious, but it is importantalso to recognise the rolglayed

by specialist university bodies linked to the commercialisation process (e.g. Cambridge

Enterprise). Itis also essential to acknowledge the contribution made by all eight universities

in generating a wellqualified future workforce. DatasuggesODEAO OEA OACEI 1860 Ol E
producing around 7,000 graduates each year from within core scientific disciplines and that

around 40% of these are employed within the East of England shortly after graduatith

The r esgasaamtidinstitutes and Research and Technology Organisations
(RTOs)

Alongside the universities,a group ofresearch institutes which rely on substantial funding

from the Research Councils and/or major charities (e.g. Cancer Research UK and Wellcome

Trust) are a very significantparti £ OEA OACET 1 6 O InGddiidhjtte kedgiins AOOAO
home to several major organisations that originated asResearch and Technology
Organisations (RTOs)z notably BRE and TWI.The roles of the research instituteand RTOs
arediscussed in mae detail in all four of the Themespecific narratives, but outstandingz and

important z examplesare listed in Table 2-1 above.

The regionbs private sector R&D

4EA OEEOA AT i PITATO 1T &£ OEA OAqgiiylinbtt pros#te= AT OE A£E /
sector. Each year, ON@stimates businesses' expenditure and employment relating to

research and development. These data are available for Government Office Regions, but not
generallyat finer levels of granularity4. Overall, in D15, the East of England (GOR) accounted

for 35,000 private sector R&D jobsg x P 1 £ OEA 5+860 AOOE)&OO Al Bl |
businessenterprise expenditure on R&Dwhich was estimated at £4.2bn This translates into

£703 per capita, a figure which is 30%higher than the second best performing region. In

addition, as a proportion of total regional GVA, business expenditure on research and
development in the East of EnglangGOR)is higher than in any other region Thesestatistics

are explained in terms d major centres of business research such as 8Tlobal Research and

Development HQat Adastral Park in Suffolk, GlaxoSmithKIlingGSK)ET 3 OAOAT ACAh AT A
major research facility at Dunton in Essexeach of these accounts fa2,000-5,000 jobs and

they constitute nationally-significant hubs of sciencebased R&D.

13 Data relate to 2014/15 ard are taken from Heidi Plus (HESA)

14 Although a special analysis was completed as part of a study for th&iS in 2015. Across 39 LEP areas, Hertfordshire
was ranked second and Greater Cambridge Greater Peterborough fifth on Business Enterprise R&D Exjpered(BERD)
by Full Time Equivalent in 2013 (Source:Mapping local comparative advantages in innovatipStudy led by Liverpool
John Moores University for BIS, March 2015)
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Investigating these data further is not easy and it is not possiblethrough ONS sourcesAn
analysis of Bureau Van Dijg A\MRdatabase provides some further insightsz although these
data need to be treated carefully. From that source, companies registered in the East of
England (GOR) account for R&D spend summing to £1.2pmlthough this excludes all three

of the major players referenced above (as their registered addresses are elsewhéfe)
Nevertheless, from FAME, it is possible wistil the spatial distribution of R&D spend (insofar
as it correlates with registered addresses)Overall, just under half of theregional (GOR)otal

is in Cambridgeshire (and ARM is the major contributor,a@ounting singlehandedly for 30%)
and well over a third is in Hertfordshire.

Wherever their registered address, it is important also tcacknowledge the role played by

major researchintensive businesses in relation tcOEA OACEI 180 OPAATEBAT EOO |
likes of GSK, BT and Ford play a crucial role in training graduates and apprentices. Over time,
OEAOA DPAT PI A AAATIT A A Al OAwhaheQiRy rén&in Oith haj)d ACET T 8 (
firms or find their way to other employerswithin the wider ecosysteni®.

Innovation strengths and growth points

O)T 11T OADENEAOAEID OF 1 AAOOOA AT A . AdeEdgbi Had OEAIT
substantial innovation strengths which need to be understoodat many different levels These

are examined in depth h the Themespecific analyses that follow.Overall, innovation is risky,

as is the related (but different) process of enterprise. Years ago, the comment was made that

#Al AOEACA EMAI TAAAOHE AE Obi AA A ard the sarhe canthn@webesa@E OE OEE
of much of the East of England. There avarious aspectsi £ -OBBEET ¢ O AT 1T OEAA
The East of England has well-developed network of science parks, innovation centres ,

incubators and accelerators which are playing a crucial role in the processf innovation.

Some of these (e.g. Cambridge Science P&kd * T ET 6 O ) 1,INbr@idh@Eskdrch # AT OOA
Park) are seen as exemplars around the world. Others are still being developeetom the

map below (Figure 2-1), three observations stand out:

1 the O A C Efivd sfiohgest universities (in terms of THES rankings) all now have one
or more science parks)/innovation centres that are colocated or nearby

i there is more broadly-based provision developing around some of the major research
intensive busines®s and research institutions/RTOs identified inTable 2-1

i the overall consequence is a distinctive geography the Cambridge area has
substantial assets,as doeswest Hertfordshire, andthere are notableconcentrations
around eachof Norwich, Ipswich and Colchester

15 Noting that these are very significant contributorsz e.g. BT accounts for £210rm salaries alone
16 The role of larger companies in respect of the specialist labour market is considered latesee for example paragraph
6.30

10
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Figure 2-1: Science Parks, incubators, innovation centres and accelerators in the East of
England

31 OOAAd $AO0A AOAxT EOI i OEA 5+300 EEOAEAI 6wb O! ADPAAOAODLOQNAT

2.14  Alongside z and often working with z OEA OEAOA ET £AOAOOODOAOOOASG Ol
range of moreor-less formal networking /cluster groups. These vary in terms of their
maturity, spatial footprint and sector focus, but they have strong private sector memberships
and are supporting the process of innovation. Examples includ&gri-Tech EastCambridge
Cleantech, Cambridge Network, Cambridge Wireless, One NucleusTech East and
SyncNorwich Through networks, trust is built up, learning takes place and a basis for €o
operation and collaboration is atieved, all of which contributeO1 -OBABEET C6 8 &1 Ol A
informally, networks also contribute materially to processes of, and possibilities for,
technological and scientific convergence.

2.15 Inthis context, formally-constituted networks z like the Academic Health Science Networks
Z are very much part of the innovation ecosystem.Latterly, central government has also
played a hand through the establishmenof Catapults (whether or not they are physically
based within the East of England. Their purpose is to providetechnical capabilities,
equipment, and other resources required to take innovative ideas from concept to reality

2.16  Underpinning all of this, acrucial, but invisible element of the innovation ecosystem igarly
stage finance. Particularly as entrepreneurs seek to take research concepts into the
AT 1T 1T AOAEAT AT 1 AET OOAEge@Eh® OFAQEDAdecadEgant O
consuming h yAtAg® finance has aritical OT 1 A 01 leAdigeatd 4 EAADOT 60 A
the demise of many a woulebe business and there are a host of wedlvidenced market
failures. In the East of England there arestablishednetworks of early stage investorsmostly
in Cambridge (e.g. Cambridge Angel&dmadeus Capitatywhist OE A OOA1T 1 AU 1T £ AAAOQE
has notbenO O 1, ldmkris of ithave been derisked locally. There are also new solutions
emerging which arelinked, for example, to crowdfunding. However, the financingof growth
continues to a be an issugboth at the earliest stages of commercialisation argjust as acutely
in the East of England; in relation to the scaleup process it is in this domain that there are
major opportunities looking ahead and the Science and Innovation Audit is itself helping to
define a response.
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