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Figure 1-1: Summarising the East of England’s Innovation Ecosystem it

Scientific research strengths in Agri-tech.
Scientific research excellence in the region’s

universities - e.g. 11 REF impact case studies in agic, vet. and
food science; 30 n biol. sciences; 12.in earth systems and env cience.
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Within this context, the Agri-tech theme focuses on four main elements: tools and
techniques to improve agrifood productivity; enabling technologies in engineering,
robotics, ICT and data; primary production, food manufacture and logistics; and
circular bioeconomy. The region’s scientific research strengths and innovation capabilities
in these domains are summarised in the remainder of this paper.
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Table 1-1: Global value of Agri-tech by sector, 2011112, ém

Agritech sub sactor Value £m Companies Employoes
Agi-engineering 55,000 82712 1830720
Animal health 28752 43178 955343
Animal breeding 12603 18623 416,307
‘Sensor technologies 12284 18,320 408,147
Services (e.. 10548 15572 342215
consultancy)

Plant health 10202 14570 37831
Plant bresding 10027 15424 331,566
Water management 2216 3255 74,063
Plant nutriton” 184 238 6261
Total gobal market 141907 211802 4702623

“Source: UKTL Note: plant nutrition excludes fertiliers
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Table

Turnover, GVA and Employment in the UK Agriculture and Food Sector

2008 2010 2015 Trend 200615
Tumover (current prices)

Agricuture £lasn  £206n  £238bn 64%
Food - retail & catering tolalsales  £15bn  £17tbn  £201bn +30%
ova

Agricuture 2agn 2690 28500 7%
Food—totalof food processing,  £727bn  £822bn  £9Bdbn* +as%
wholesaing, rtaiing & catering

Employment

Food Chain 3662000 353000 3851000 +5%

Source: DEFRA (ime seies) Agricultureinthe UK. 015, data tablesChapter 13, Table 13.1 Agrifood sector contributon to
the national economy; United Kingdom
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Table 1-3: Examples of research and training centres active in Agritech in the region

Institution Briet description
‘Gerirefor Enironment, A nationalfacily supported dircty by government as @ natoral
Fisheres and Iabaratory for fish, sea and environmental rlted research
‘Aquaculture Science.

(ceras)

Natonal il Research
Instite

Minton Park for Agitech

Instute for
Manutactuing an the
‘Sainsoury Laboratory

Natonal Cente for Food
Manufacturing (NCFM)
and Lincolnshre nstute
for AgiFood Technology.
(LA

John Inos Cenire,
‘Quadram Instiute
(fomery Insiute for
Food Resaarch).
Earnam inshits

Particuar strongths in thiee signfcan Agrlech opics: water: sols;
enginoering, a5 well 2s management and leadershp research and
Sdocaton.

St being planid (lanning appication due in summor 2017), s ste
il be 2 dcicated Agriech business park o the southof Cambridge.
with  prjocted Tmilion square foat o spaco as woll s access 10
thousands of hectares of crop and echnology Uial stes. I1aims 1o bo
the largest dedicated Agrech park nthe UK.

Theso are bothpart of the University of Camibidge and have drect ks,
intoscience, technology and management systems which suppor the
oo chain and Agrtech secor.

Tris contre, in the GCGP area n Soulh Linconsir i a nationalfacily
which works very losly wih ver 300 companies and whih s iso due
1o became the anchor enant on he Holbeacn Food Enterprise Zone
(FE2) 1thas 2 very appled focus o s work and s known o bo keen o
collborate withclhe dovelopmend sis. It/ managed by a leam of
‘academics wih very srong commercial bacigrounds

A natona cenro for plant esearch, crop evaluaion and agronomy, wih
it own network o farm research stes across the UK s wellas s
Cambridge HO and ou.cenire i Hasee Fen (ocused on food waste
reciuction). NIAB wrks closely wit indusly

Noruich Resoarch Park gonerate research income of £100m per
‘annum, omploys over 3000 scentss and 12,000 il n ol It has.
Seen major vestment i ste nfrasicure and facites (£26m i he.
Iast 3 yoars I s locaed on 230 hectare st an hosts:
+ three cut o the § nationsl BBSRC stes -
> the Jonn Innes Canire,an indopendent, inematonal centre of
excatence n plant science and microbioogy. whih recaives.
'BBSRC funding for fout research areas: gones n o
‘nironment; plan health (in partnershp with The Sainsbury
Laboratory): mlecules from nature: and designing ure wheat
(3 cross-nsiute sategic rogramime)
> Quadram nstiute, the anly publicyfunded UK research
Instute hat focusos on the underying cience o ood and
healn o acdress e lobal chalienges of food secury. diet &
health, heathy ageing and food waste
> Eariham Instute, which focuses on explring Iing systems by
‘applying computationslscience and bitechnology to answer
‘amblious biologcal questions and generale enapling resources
« tho Sainsbury Laboratory, which undertakes research o piant
isease and esitance, sn mirobil symoioss m plants
« tho UEA and Noriok and Norwich University Hospital
= arango of about 75 manly small tat ups and spincut comparies.
BBSRC is also due o invest £30min e Quadram nstute by 2018
which wll see IFR.,part of the UEA Meical School and gastroentrology
from the hospial merged into 3 ow ntinal facity focused on food and.
deary heath.

A naiona acity and th oldest agriculura research cenir i the
‘Workd Rothamsisd i supported by BBSRC stalegic unding and
focusses on ree portolo areas: Superio Crops, Securing Productidy,
and Future Agrfood Syslams. s i the 1 of the first Cento for
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Table 1-4: Examples of HEIs' involvement in Agri-tech in the region

Institution distintive strongths.
Universty of The main strength of Cambridge Uriversty inrelation 0 agrlach spans a
Cambridge umber o diferont dopariments and nsttulos ncuding: Pant Sciences:

« Precision AgricutuselAutomation — Development ofsensors that
assess maturly n plants and plantanimal health, obolc appications.
forfarming (03 crop harvesting)

« Sustanablo Farming — Working towards beter use of resources (land.
water, onergy). more offcientsupply chains and mirimising the
‘onvicnmental impact of e road right sector

= Bioanorgy —Understanding celwal bosynihosis use of plants and
aigas forbitueland solar el production

Cranfieid Uriversty  Strengihs in precison-agrculure, postharvest, and solls science

Manage the nationalrferenco conir for sois and word sl archive -
using unigue soi datasets and sensor-based clagnostc Lo provide new
Solibons for mpraving precision sgrcuhure and 204 neath

Innovatve piant breecing and food sorage solutions to bete utse
resouroes an recuce wasts

Identifcaton ofrisks and opportunitie n the environment and across food
supply chains

Nesr-ndusiria scala resaareh facites

Water anagement and Envionmental Risks groups, which are ot
speciicall amed atagrioch,bul of crcal mportance 1 the ndusty.

Universiy of Essex  Plant praduciiy, piant physiogy,chorophyl uorescence messurements.

and inerprtaton o daa. Plant performance monitorng, cop sress and
‘Spoiage. highy senstive nan-nvasive monioring of plant voatie
‘compounds.

‘Genome wide methods fr discovering and exploitin taits for molecular

breeding programmes.
Universiy of East  Walor Resources East, a parnership projoct with Anglian Water, NEU and
Angia thers - o balance demand and suppl or increased agriculural imgation

Waterquaity - Wensum Allance — UEA research parnershp project th
arablefarmers n Norfok.

Siug it Out ot UEA rosearch with Anglian Wator and with ther rosearch
Insttutos: incantising famer behaviour 1 reduce posticido use
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distinctive srengths.

Universiy of

University o Lincoln

Royal Vateriary
College (RVC)

University of Suffok

‘ol improvers — UEA research co-designed and applied on  farm scale
Weathor and cimate - Application of UEA-based weather services o
improve ffiiency of day 1o day fam actvies and ongor lerm plarning
Innovatons i ofshors and onshore aquaculure
Research on improved feedstock

‘Doveloping now plant ulivars and manufactured oods f promole health
The Oversoas Dovelopment (DEV) school at UEA also works extnsively on
food and wate 32 pat oftheir work i developing egions o te Warkd
The Adapt Group at UEA runs  venture capital programme which targets
the agroch sector

‘Sirong intrdiscipinary research collaboration across agricutre and food
‘sclences, engincering and ICT

‘Conir for Agiculue, Food and Environmental Management (CAFEM) -
partcuar srengin n 3ppying a He sciences spproach o esearch inarable
Grops and plan breeding. under limale change, n order o delvr
‘oconomic benalis o the ndustry and prolect food securty.

Microfidics and Mirosngineering Research Group (MEMS) researching
‘advanced infegratod biodelence systems o develop smart bio delecion.
<ystems tha can warn of crop disease nk.

The Biocomputaton Research Group apphing bclogcal inspired machine-
loarring algorihems {0 the anaysi ofbig dats, and Usig genomic daabases.
1o creale new modelsthat can uide the development o moro discase-
resistant specios of lants and crops:

Expertisain Robotics (argest agrcbotics eam i the Workd by summer
2017).Enginoering, Computer Science, Food Process Tochnologies.
Paricilar focus an AgHFood coud be inked wih widerICT, data and
‘nginoering expertiss (Cambridge, Agrimetics, BT Martosham eic) 1o
ranstorm the industy in the next S years

RVC i a constuent college o the federal Uriversy o Londen. fs
Hortordstire campus s focused on Ivestock rlaed fosearch and tainig.

‘Capturing and processing of arge scale data soures, anaytics and storage
Ecotaricology - aquatic:
Dt and Heatn

Ipswich Watertont Innavation Cenire - 3 a veric for protoyping and
Commercilsing research
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Inputs to research

121 Table 1.5 shows that,interms of number of projects scale of funding, and share of UK funding,
plant and crop science and agri-environmental science are the two outstanding areas of Agri-
tech related research in the region.

“Table 1-5: Resesrch Council funding in the East of England in dsciplines linked to Agr-tech,

ety
b L N i+
proTym— A Frr P P
piadeinS— wmess o an
Jr—.
i - s e -
it S = e p ™
Tar ¢ e
ey a T ,«. o
[o— B smmsss o -
o ey 7 sswrms won b

Sauree ey o Rseard]




image15.png
Table 1-6: East of England organisations that have led § or more Agri-tech research projects

Organisaton

projects iea

ot ot

[r—r—
ot s
Unverssy o Cambiige
InstiteofFood Researcn
Unverssyof Eas Angh
Natona st o Agrcutursl Btany
[reE—r—.

EMBL - European Binfermats
nsnse

The Gename Analyis Cante
sty of Essox

NERC Bt Ararcto Sevey
WRC Human Nurtion Rasearcn

Aoymptcte Linte
[ —
WRC Cane Cambridge
ol l propts e

20
e
e
2
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“©
.

s
s

2000
an
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“Table 1.7 East of England organisations that have most fraquently paticipated in agri-tech

research

No-of projcts partcpated n

o i Exst o Englana
net356)

[re—r—
Unverssy o Cambiige

ot s

InstiteofFoad Researcn
Unverssyof Eas Angha

Natona st of Agrtural Botny
ot tse

o
1o
s
0%

Techrpols G g atovey o e ot e st s power e By S




image16.png
Table 1-8: UK rank on “research power” in disciplines relating directly to Agri-tech

Agricutur, Vetsrvaryand Blokogcal  Earth Systoms ana

Fooa Scance Scientas Environmenta
“ogha Ruskin R w“ .
unverssy of . N N
Unverstyof Esst- w o N
sty of Essex B w .
Unverssyof s . .
Hansoraehee
Wt Cotege » . .

“Tablo 1.3: Numbor of patents rogistared by inventors in the East of England, n the Agritoch
technology area, 200414
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Areas of distinctive expertise

125 The stakeholder survey undertaken as part of the process o producing this report revealed a
wide range of distinctive areas of expertise n the region, and a very high regard among
business respondents for the rescarch insttutions and universities in the region. As one
consultee put it “the Eastern region s In a unique positon with expertie spanning the full
range of Agritech from the Identification of needs, Jont development of solutions and
farmseale uilisation”. Within this context, the region's most sigaifcant and distnctive
expertise s inthefollowing areas:

1. Genomics, Genetics, Agronomy and Plant Breeding: the region hosts world
leading academic research centres whose research outputs directly support major
plant breeding, agronomy and agrochemical companies based n the region such as
KWS, Limagain, Monsanto and Syngenta. Thi in turn supports the competitiveness
of arable crop production, feed, ivestock and food producers. It helps preserve the
quality of our agricultural land and reduce the environmental Impact of primary
food production.

2. Big data: the region hosts world-leading research in the capture, processing,
management and deployment of big data outputs for Agr-ech applications. This
Supports the development and ntegration of new technologies into sensors,
machinery and devices (including diagnostics) used in agricutural practice. It
generaes data that informs agricultural managemen, protecting yields, increasing

"

East of England Science and Innovation Audt
“Appendx 2 Agitech

productivity, and reducing energy usage and the environmental impact of
agriculture

3. Robotics and automation: the region hosts research expertise n rabotics, artifcal
inteligence & softrobortics both i academic research centres and in the engineering.
‘andIT sector. This includes the robotics and Al group at the University of Essex, one.
ofthe largest groups of agr food robotics expertisein the World a the University of
Lincoln, plus the expertise of the University of Cambridge. Key SME's in the region
include Dogtooth Robotics developing crop harvesting robatics (funded by the
Cambridge Angels), Cambridge Consulting Group, OAL Ltd (food manufacturing
robotics),Garford Engincering (rabotic weeding technology sold globally) etc.

4. Nutrition: the region hosts world leading academic research centres whose.
research outputs direct the development of primary and secondary food and feed
production. This underpins the growth, quality, economic and socletal impact of
healthy diets, reducing the burden of diet related disease on human and animal
health.

5. Circular bioeconomy: The East of England is nabing improved sustainabilty and
reuse of primary and secondary outputs of biological production (plants, animals,
microbes) for food or non-food end use, as evidenced by research and actviies
implementing Europe-wide srategic goal. This includes examples of big industry
enabling highly eficient use of both feedstoeks and outputs; together with small
industry actviies either individually or in groups. They are both connected to and
Sometimes enabled by focussed rescarch groups and with structured networking,
and connectivity intatives (see case study below).
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128 Over the next five years the region will increase the economic impact of these assets through
their deployment in three main areas:

1. Robotics: the region hosts outstanding research expertise In robotics, artificial
inteligence & soft robotics both in academic research centres and in the engineering.
and IT sector. Mechanisation of agricultural production will be critical o Increase
labour, crop and livestock productivity and efficiency. In field, this willreduce the
requirement for manual labour, increase the effciency, speed and precision of
harvesting,processing and packaging. It will underpin the progression to contained.
production (verticalfarming) for horticultural crops,ensuring continuity and scalable.
production to meet consumer need. There will be alarge skils requirement to enable.
the industry, both technology developers and end users to adopt new roboticsystems.

2. Rhizosphere modification: the regional resarch expertise in microbiology,
‘genomics and agronomy has driven rapid advances in our abilly to characterize
micrabial plant interactions in the hizosphere. In the next five years the carly
Successes will be translated into new biologics,either microbial inoculum or natural
products that will offer environmentally sustainable plant protection and
performance products. These will increase agricultural productivity and
Sustainabilty.

3. Sensors and Diagnostics: genomics has revolutionized our ability to identify and
discriminate between microorganisms, ests and plant varieties. The region isa world
leader in this emergingtechnology (pathogenomics). A new generation of sensors and.
diagnostics are set to transform our surveillance abiliy, evaluating potential threats
from pests and pathogens and directing mitigation.
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133

Examples from across the region of education and training focused specificaly on agri-tech
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‘Table 1-10: Total enterprises, CAGR for East of England and England (2010 - 2016) and location
quotients for SIC codes inked to Agr-ech (agri-Tood and food processing (broadly defined),
39700 and food processing (narrowly defined))

ol st CAGR  EnglndCAGR Locaton
onorpises _employment_(1010.2016) _(2010-2015) __quotint

ariood sndoos s ) o o oor

Agrioodsndoos wors st o aen .

o O U B s~ Everproes 0T

“Tablo 1.11: Largost, most spciased (by location quotiont, and fastost growing (by compound
‘annual growth ato)fve isticts by BRES employment, wth East of England Science and.
Innovation Auditarea and England comparators, fr agr-toch ‘broad dofintin’ (based on 2012
'2nd 2015 three year roling averages, Le. 2010-2012 and 2013-2015)

Largest amployment Most specalised 1.0) Fastest Growh (CAGR)
‘Soun Cambridgesire (9200)  South Hotend (85) Brossaume (236%)

‘St Hotand 7.200) Soun Cambridgeshie (54 ForetHoatn (8.4%)
Huntogdonshis (4300) EostCambadgostire (47) St Aans 78%)
‘Cambige (4300 Feniana 4.) Soun Camidgess (7.0%)
Wavensy 3700) Wavsney (3 Breciand (69%)

Esstof England (8,700 Eastof England (1.4) Eastof Engana (12%)
Englana e19.400) Englana 1) Englana (13%)

e O B gt s Emplamen Sy 05

Tabl 112 Larges mostspeciaisad (o ocatin auatient) and fastest growing (o compound
‘annual growth ato) fivo disricts by BRES employmont, with Eastof England Science
oo A res and England comparetrs, for s 10ch rarow duiion” (hesed on 202
'2nd 2015 three year roling averages, Le. 2010-2012 and 2013-2015)

Largest amployment Most specatised 1.0) FastestGrowh (CAGR)
Souh Cambridgesie (8900) | South Cambrgeshis (100) _ Brobouma (25.3%)
‘Cambige (4200 Eost Cambadgostie (85 Soun Kestoven (77%)
Huntogdonshis (3.100) Stevsnage 09) ForestHoatn (76%)

ot Cambridgoshas (3100)  Hontingdonshi (35) Soun Camidgoss (7:3%)
Wy Hatil 2.100) ‘Cambidge 14) Uttt (6.6%)

Esstof England (5,100 Eastof England (1.7) Eastof Engana (1.2%)
Englana s04.500) Englana 1) Englana 1.7%)
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142 Considering the strengths of Agri-tech companies In the region in more detall there are
particular strengths n;

plant breeding - there are 24 plant breeding companies in the East of England,
including Germains Seed Technology, LimaGrain, Elsoms, RAGT Seeds,Saaten Union
(UK), Floranova. In addition the British Society of Plant Breeders (BSP) is located in
By

agronomy services, agrochemicals and a robust agricultural supply chain - including,
for example, Agel Hutchinisons, Velcourt, Brry World, s Growers, Produce World,
Angla Farmers, FRAM Farmers, CamGran, Fen Grain,Fronter, AgroVists, 3663 Food
Group (Bidvest Foodservice), Sentry Farms, Bayer Crop Science, Briar Chemical,
'Dow, DuPont, HL Hutchinson, Monsanto, Syngenta, et.
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at the interfaces between Agri-tech and information and communications technology
(ICT), robotic, artificial intelligence (A1) and big data. Examples of irms working at
these interfaces include Crop Angel (developing drones for practical agricultural
applications such as aerlal spraying of chemicals), weatherstations (automatic
weather station for monitoring weather conditions at own location), Kisan Hub.
(analyses datasets on farm operations, rrgation, agro-chemical applications, satellte
and drone imagery, etc to provide data-driven decision points for farmers),
fieldmargin (an app that allows remote farm management), Dogtooth Technologies
(building smart autonomous robots for harvesting soft ruits), SmartBell (sensors
ftted to animals to detect early signs of sickness) and PED Biotech (phage-based
diagnostic technology in the feld of veterinary diagnostics)
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143 Links between industry and the research base are being strengthened further. Examples
include:

© the new Innovation Hub, managed by NIAB at Hasse Fen near Soham, which is
dedicated to reducing crop and food waste or channeling that waste into higher grade
end products. It also works on Improving resource use effciency in the horticultural
and fresh produce supply chains. The Hub, which is the irst of its kind in the UK, is
equipped to run as a field test station, where NIAB can work with local and national
businesses to carry out commercil scale pilot studies. The aim s to increase
productivity and reduce crop wastage along the value chain, especialy before
produce reaches the processor and retalle.

© AgRIAa trend-setting Agricultural Research and Innovation Accelerator supporting
up o 21 innovation projects over a period of 6 to 18 months and involving academics.
and businesses. Through a physical hub at Rothamsted Research, AgRIA will provide.
research and innovation mechanisms for SMES, drawn from multiple sectors, to co-
create solutions to problems in agri-food alongside experts from three leading
Sclentific institutions. AgRIA will make a strong contribution to the Hertfordshire.
Enviro-Tech Enterprise Zone and help develop the next generation of entrepreneurs;
potentially bringing new products to marke, creating new spins-off, increasing SME
‘competitiveness and establishing new links between business and research.

144 Early stage businesses (start-ups and SMEs) are implementing these innovations for
agricultural applications including precision agriculture (KisanHub, uVue, Blue Bear),

19

East of England Science and Innovation Audt
“Appendx 2 Agitech

harvesting automation, soft robotics (Dogtooth) and contained/urban farming (GroPod,
‘Aponic, Leaf Systems International)2.
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evarseas which has inereased-trade and tha potentiaHforeotborstius RLB. For example, the
twinning arrangement between Essex County Council and Nanjing in China has helped attract
Inward investment from China including the Cocoon Investment fund (Adapt Group).
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Investment
148 Globally,agri-tech venture capital funding increased during the fist quarter of 2017 following.
adecline in the amount of funding in 2016, despite the fact that there was an increase in both
the number of deals closed and the number of investors coming Into the sector. The increase.

bor s nrmaon e Nt o geTec st kst puicatons|
bt e s s 2016/ 09 i o s cenrechinse sculemy sceoces sanghs sborstory.
ol ki s colaborsion!

East of England Science and Innovation Audt
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n deal activity reflects the growing number of programmes and resources available to
Startups, including new venture funds, accelerators and incubators.

149 Given the small number of dedicated funds, the sector depends on non-agriculture focused
investors, at the early stage, but particlarly at the lter stages. Much of this has come from
family offces and big name Silicon Valley VCs. For example, in 2016 Google Ventures made
five investments across the sector, all at Series B round, while Khosla and Kleiner Perkins,
‘Caufield & Byers both made three each.
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152

Investment by category - global picturo®
Despite 2 number of challenges for startups in the Food Marketplace/Food E-Commerce
category, t continued o dominate gobal Agr-ech funding during 2016, accounting for 40%
oftotalfunding and $1.29 billon n nvestment

Biotechnology startups serving the agriculture sector collected the second largest portion of
funding with 22% of funding and $719 million across 84 deals. Crop technologies dominated
the category, raising $523 million across 61 deals. OF these, 22 were researching the
microbiome for biological products and three were using gene-editing technologies.

Investment i precision agriculture technologies, which include data-capturing devices and
farm management software showed a 39% decline on 2015. In contrast, investment n Novel

Systems, which are sartups using new and innovative ways to produce agricultural
and biological products, ncreased in 2016.
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UK funding

153 Research published in July 2016 on public and private sector investment in agri-tech R&D
Shows that public sector Investment in 2012-2013 was £320M, and the private sector
Investment was £496M. BBSRC accounted for 519% of the public sector spend (31% research
‘and 20% capital, with DFID and Defra accounting for a further 29%. Of the private sector
‘Spend, 78% was by 10 large companies (over 1000 employees), and 83% was by multinational
companies.

154 The amount of government funding for Agri-tech has been increasing and take up has been
very good. The Catalyst fund (E60m is now fully committed), The SAFIP programme (£90m)
is fully spent. In addition, SARIC, CIRC, HAPI are industry linked programmes with
‘government and industry funding which have been fully subscribed, and IUK has run specific
calls for agri-tech each year since 2013 (each circa £10-15m) all of which have been fully
Spent.

155 Thesectorhasalsobeen successful in H2020 at UK level. The UKleads 2 outof the 17 Thematic
Networks for agrl-tech the EU has so fa set up.
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Regional funding

‘The East of England benefts from access to Europe’s main centre for VC funding, London. In
additon, Cambridge also has one of the strongest VC and seed fund sectors outside London,
including the likes of Amadeus Capital, Cambridge Capital Group and the Cambridge Angels.
There are also several funding sources more specifcall focused on the age-tech sectorin the
Eastof England,including:

© the Eastern Agri-Tech Growth Initiative, 2 £3.2m fund which provides grants of
between £10,000 and £150000 to businesses based in Cambridgeshire,
Peterborough, Norfolk, Suffok, Rutland, North Hertfordshire South Lincolnshire, or
Uttesford. The funding has been provided by the Government's Regional Growth
Fund and is divided into two parts; the Research, Development and Prototyping fund
Supports R&D of new products or processes with grants of between £10,000 and
£60000 and the Growth fund offering grants between £25,000 and £150,000 to
support product development and improve agricultural productivity. To date, 65
grant applications have been approved, including food and drink producers and
growers, bespoke equipment and chemical manufacturers and Innovative IT
‘companies who supply to the agricultural sector®

© Cambridge Agritech,a syndicate composed mainly of private investors who are ether
‘owners or directors of some of the largest food and agricultural businesses in the UK.
‘They invest in innovative SMES n the agricultural sector in Europe and the US®

© the AgriInovation Venture Capital Fund,launched in 2014 asa co-lnvestment potin
response to the recognised need for investment nto early and medium stage agri-tech
enterprises in the UK. It was operated by the Adapt Group at the University of East
‘Anglia i concert with the Tsukuba Technology Seed Co Ltd (TTS) in apan, but is now.
onhold.

« Adapt Cocoon, a joint venture between the Adapt Group at the University of East
‘Anglia and Cocoon Networks, Europe’s largest start-up ecosystem backed by Chinese
‘capital. The focus is on UK-based Green-Tech companies with growth potential i the
Asian markets.

« Anglia Capital Group, a group of Angel Investors who Invest in start-ups and early

growth-stage businesses with innovative and potentially disruptive technology at
their core. New Anglia Local Enterprise Partmership has co-invested with Anglia
Capital Group to support agri-tech deal flow.
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‘Tablo 1.13: Opportunitis idontiied by Agritoch businsses in the East of England
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158 Specific examples of the economic impact of new engineering and informatics technologies
include the automation of contained and per-urban,/contained horticultural production. UK.
horticulture has the potential to provide far more of the UK's demand for fresh produce
throughout the year, independent of seasonalit. This potential can only be realised through
Sclence and innovation that delivers automated (planting, growth, harvesting and packaging),
energy efficient contained production (LED and aeroponics) and new horticultural varieties
bred for qually (nutrition) and consumer traits. Demonstration of large-scale production of
high value crops will drive investment and growth.

159 In parallel innovation in robotics, artifiial Intelligence and soft robotics will deliver new
automated systems for precision farming.Increasing eficiency n agricultural production will
drive (and fund) the uptake of new field crop varieties, biologics and natural chemistries.
‘These will further increase yield, quality,resilence and sustainablty.

160 Collectively this will have a major impact on economic development across agriculture,
horticulture, feed and food processing. It will generate new high tech jobs in technology
development, manufacturing, technology implementation and maintenance. It wil lead to
upskilling in farming and horticultural production. Further, it will create new export
‘opportunities for manufacturing and technology implementation.

161 Therearelocal, national and international markets forthese innovations. These opportunities
‘can be realised through cross cutting research and development.
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‘Table 1-14: Gaps identified by Agritech businesses in the East of England
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‘ensuring hatthe omironman s roloced ( sustainable inensicaton)

Need toinvest i human and physical assetsin lace 10 expoit he opportunites created by dighaly
‘enabled achnologyforagricure and the food chain
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“te-lacrease lte-capacity- However, the region lacks the strong investor base to drive the
establishment and growth of new innovative companies and there is a shortage of CEO's with
Sector experience. The investmentissues could be addressed in two ways:

© government support o encourage/ incentiviserisk capital for early stage Investment
In Agri-tech businesses and through seed funding within the academic research
centres. These should be linked to business professionals providing oversight to
investments and business support, and modelled on the success in life science
commercialization

© increasing the uptake of grant funding by Agri-tech businesses. Understanding the
barriers i critical to increasing sector RED activity. Long timescales for return on
investment combined with the low margins on primary agricultural sales may be
contributing factors.
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165 DARPA style initiatives for multidisciplinary consortia (academia and industry) could
stimulate innovation to address key challenges. Initatives could include: 1. in robotic
automation within in-feld agricultural and horticultural production; 2. robotic automation
within contained horticultural production; 3. big data management and Integration in disease.
and pest surveillance and crop management; 4. Plant breeding, biologics and agronomy for

e
East of England Science and Innovation Audt
“Appendx 2 Agitech

improvement n crop quality (nutriton), crop health (mycotoxn) and resilence (climate
change).
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Interventions
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Physical Infrastructure for new areas of Agri-tech
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Improved Networks

176 Through its research Institutes and universities, science In the reglon is strong and this
Strength will be used to foster research n its Agri-tech companies. To ensure the region
derives maximum benefit from its existing science and innovation base, It must ensure
effective inegration within the science community and between the science community and
industry.

177 Further collaboration between existing centres and industry will enable the region to develop.
more economic output from the sector and to project ts expertise more strongly a the global
level to attract further inward investment.

178 To achieve this we must:

" Note: the et thi projctsr chuded dertheifeSciences thrne.
UK (2015 AgTechioloy Seco: vkt Trends ad Opportumtis Report

East of England Science and Innovation Audt
“Appendx 2 Agitech

© Enhance networking between the stakeholders across industry, research and
economic policy. It is widely agreed that Agr-tech East has added significantly to
networking of the reglon’s Agri-tech community since its creation. This gives us a
starting point and a base on which to build, bt further investment into Agri-Tech East
is needed to broaden and deepen the collaboration potential which this has begun to
unlock.

+ Support the continued integration ofth new UK Centresfor Agrcultural Innovation,
created as part o the delivery of the UK Strategy for Agricultural Technologis. All
four of these new centres are represented in the region, but we need to work on how
they can be more effectively inked into the region's exstng Agr-tech Innovation
centres and commercial companies.
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Map showing some of the East of England's major science and innovation
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Delivering Innovation Support in Business
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182 Toachieve this we must:

© Create a science and innovation infrastructure that works for both research and
business;
© Develop and attract the talent that can deliver Agritech innovation, including

through supporting student start ups and spinouts;

East of England Science and Innovation Audt
“Appendx 2 Agitech

© Foster the creation and growth of new Agri-tech businesses in the region through
targeted business support through the LEP Growth Hubs and sector groups as Agri-
tech East.
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Links to other themes

187 Key strands of Life Science connecting to Agri-ech include genomics, food and  the
microbiome. For example:

© Development of new crop types eg. pesticide, salt and drought tolerant strains to
increase efficiency and maintain output in response to environmental changes.

« Control of plant diseases to improve productviy.
© Developmentof pest controlsystems.
© Understandingof plant nutrient systems.

« Drivingaccelerated innovation of food and related products and therapies to address
‘major health issues.
188 There are strong connections between ICT and Agri-tech, for example:

© Dataprocessing and visualisation expertise can be applied to data collected from GPS.
controlled farm machinery, to inform individual farm actions to Increase effciency
andata regional scale to understand response to weather and climate.

© Useofdrones and remote sensingto record crop health and deliver targeted nutrients
and irrigation.

East of England Science and Innovation Audit
“Appendx2— Agitech

« Robotic and automated systems are very dependent on sensors, vision systems and
data processing to collect, process and Interpret their surroundings 5o that they can
operate safely and efficiently.

© Alot of Agri-tech advances are highly dependent on Internet connectivity and the
Internetof Things (1oT) is beginning to be exploited in the sector.
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‘Table D-1: East of England organisations that have led § or more Agri-tech research projects

Organisation Projocts lod %ot total
Rothamstac Research 20 24%
Jonn Innes Centre m 3%
University of Cambridge 162 157%
Insttute of Food Research 2 234
University of EastAngiia & Ba%
NatinalInt of Agicultral

Botany. “ 2%
‘Batraham nstiute ® 1%
EMEL - European

Blonformaties nsitte s 5%
“The Genome Analyss Cerire 5 154
Universiy of Essex. " 1%
NERC Brteh Antarcic Survey. s 0s%
MRC Human Nution Research

Group s os%
Asymploe Limited 7 0%
Universiy of Hertordshire 7 o
MRC Centre Cambridge s os%
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‘Table D-3: East of England organisations that have most fraquently participated in agri-tech
research

Oorganisation Mo-ctorjec | ot all st o Engandprojct
Rotamsiod Research = 8%
University of Cambridge e 8%
b nnes Centre 189 %
Insttute of Food Research 35 0%
University of EastAngiia 100 %
Natrat ot of gttt © -
Babraham nstiute = 2%

TechrpolsGrovp i atovey o Resar ot et st s pover By Spiat
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‘Table D-5: Ls for East of England organisations' participation in EU-funded research projects.

(compared to the UK piture)
Projocts whero
Eastof England | All rojects with | East of
Activity area ‘organisations | UK involvement | as % of UK total La
have participated
it sectors and 1800 2807 1405%
Agitech 192 1324 1450% 103

Techropols Grovp i atovey o Resarh ot et st s powere By Spiar

o 655 ﬁ%
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‘Table E-2: Breakdown of broad definition agri-tech firm by SIC code

SiCcods Number of businesses

10: Manufactur of food procucts a
11: Manutacture of beverages s

2015: Manufactur of fertisers and irogen
‘compounds 2

202 Manutacture of pesticides and othe agrochemical
products 1

2222 Manufactur of pastc packng goods s

2651 Manufactureofinstruments and appliances for
measuing testing and navigaton w0

283 Manufacture of agricutural and foresty
machinery il

712 Tochrical testing and analysis 3

7215: Other research and experimentaldovelopment
o natural sciences and engineerng 15

74908: Other professionl,scentfc and echical
acivits (no nciuding environmental consulancy or

quantty surveying) 2
8292 Packaging achites .
Total 100

Fechnapal analis f FANE dabise
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‘Table E4: Breakdown of narrow dafinition agri-toch firm by SIC code

SiCcods

Number of businesses

2015: Manufactur of fertisers and ivogen
‘compounds

202 Manutacture of pesticides and othe agrochemical
products

2222 Manufactur of astc packng goods

2651 Manufactureofinstruments and appliances for
measuring lesting and navigaton

283 Manufacture of agricutural and oreslry
machinery

712 Tochrical testing and analysis

7215: Other research and experimentaldovelopment
on natural sciences and engieerng

74908: Other professionl,scentfic and technical
acivits (no nciuding environmentalconsultancy o
‘quantty surveying)

8292 Packaging achites

Total

Technopls s of AVE dtabese
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‘The East of England's scientific strengths and innovation capabilities which
define the Innovation Ecosystem
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Table 1: Priority interventions identified through the Science and Innovation Audit
Koy “gaps” to be. ;2| €
addressed inuniocking | <o £3 | B2 | o
ot poniarottng | 225 52 | 5 | 22
East of England’s. .Egg 22|33 | 2%
anovation Ecosystom | 828 S | 53 !g
MEL IR
S
Priority intorventions... Briet doscription...
A: Bullding hard and soft infrastructuros and capaciies for innovation across the East of England
] Gross-cuting venture o buld innovative capacy,
Biding I Capacty i i particularly among SMES in the ecosystem
Infiative o encourage technology transfer,
East of England Innovation g i 7| particularty for SMEs outside the main clusters.
‘Smart Enabing Technologes | -+~ | Intasiucture project o achieve high speed and
Testoed high capacity connectivy

B: Cluster andlor sector-specific ventures to encourage convergence and/or translation
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¢ inAgri-tech:
Agri-Tech East, the Eastern Agri-tech Growth Initiative, FramFarmers and Anglia Farmers Network
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in Agri-tech - collaborations across BBSRC's Research and Innovation Campuses — which span
Life Sciences and Agri-tech — recognising that of the five that exist nationally, three are in the
East of England (Babraham Research Campus, Norwich Research Park and Rothamsted Centre for
Research and Enterprise); and a substantial interest in the national network of Centres for
Agricultural Innovation (Agrimetrics, Centre for Crop Health and Protection (CHAP), Centre for
Innovation Excellence in Livestock (CIEL) and Agricultural Engineering Precision Innovation Centre
(Agri-EPI)).
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in Agri-tech —many intemational research collaborations in which the region’s universities and
research institutes are involved. For example, the John Innes Centre has formed a partnership
with two institutes of the Chinese Academy of Sciences to establish the Centre of Excellence for
Plant and Microbial Science (CEPAMS) in Shanghai, and Rothamsted Research has collaborations
in more than 58 countries and collaborative Centres in China, India and Brazil.





