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“‘Sweating the assets”

Mark Suthern — Managing Director — National Head of Agriculture



Sweating the Assets

 What assets do you want to sweat ?

* Why do you want to sweat them —
what is the goal?

« How will you sweat them — depends on
the goal?
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Supporting the roots of UK agriculture since 1744

Dedicated support for the UK farming sector.

» As aclient of Barclays Agriculture, our long pedigree in the
farming sector means you can rely on us to understand your

needs and find the right solutions.

» Barclays has over 327 years of banking experience, and our
dedicated support for agriculture began over 270 years ago.
Our dedicated Agricultural Managers, across the UK, harness
this heritage and knowledge to give them a genuine insight into
the challenges you face and the agricultural finance solutions

that can help.

« Industry knowledge, an experienced team, sector specialisms

and full UK coverage are just some of the reasons why farmers

and growers might choose to bank with Barclays.
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Challenges for the UK/global food system

Urbanisation Growing Economies Diet and Health

Climate Change  Water Availability Labour Environment & Energy

6 % BARCLAYS
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UN Sustainable Development Goals

GOODHEALTH QUALITY 5 GENDER CLEAN WATER
EQUALITY AND SANITATION

AND WELL-BEING EDUCATION

DEGENT WORK AND . 10 REDUCED
ECONOMIC GROWTH INEQUALITIES
1 LIFE 16 PEACE, JUSTICE 17 PARTNERSHIPS
BELOW WATER mﬁmﬁs FORTHE GOALS )
SUSTAINABLE
DEVELOPMENT

G{ALS

s performance on goal 7, which calls for universal access to affordable,
relhhle sustainable and modern energy, is unsatisfactory. The country
comes second-last for renewable energy, with just 3.2 percent of total
energy coming from renewable sources.

On goal 2 (which calls for improved nutrition and sustainable agriculture)
UK only manages 27th place, with high levels of nitrogen and
phosphorous used in farming which are harming the environment.
The country also has an alarmingly high rate of obesity, with one in four
Britons affected, compared to just one in ten in Switzerland or Norway.

* UK comes in 29th for its income gap between rich and poor

Weaknesses

Source : sustainabledevelopment.un.org/
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Four Key Drivers for Farming Businesses

1 Trade Deals 9 Labour/ Technology

Source: Brexit - Future UK Agriculture Policy
11 September 2018, House of Commons Library

3 Subsidlg/EnvironmentaI il Public Opinion
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https://researchbriefings.files.parliament.uk/documents/CBP-8218/CBP-8218.pdf

UK Bank Lending Figures

Debt Up

2.1%

YoY

Source:

Bank of England July 2019

Drawn Debt

£19.379 viiion
Credit Balances

£7.734 viion

* £ =

Credit Up

1.4%

YoY
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Lending basics
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The New Agriculture Revolution

History has a habit of repeating itself

* The output of the early pioneers,
* the Industrial revolution — delivered by machines

« The “Green” revolution of the later half of the 20t century underpinned by new genetics, pesticides and modern
fertilizers.

We are now at the start of the digital agricultural revolution

Biotechnology innovations, where the sequencing of DNA is becoming routine
. The key advances are now in bioinformatics, the digital interpretation of masses of genetic code.

. Extremely powerful computers using Big Data supporting advances in robotics and cobots.

What does this mean for the average farmer?

« Afarmeris a frustrated engineer/business finance expert/soil scientist/chemist/vet,/environmentalist/ecologist

* The new agricultural revolution means that the modern farmer must now add computer scientist and digital engineer

to their list of skills

11
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Supporting the farminqg industry: economic challenges, public
funding and new opportunities for sustainable land management

- what advantages do we have?

*Yield and quality advantage

*/Assurance and uniqueness

* Intellectual tradition

12 % BARCLAYS
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Profitability by Income Base & Sector

Average Income (£ per farm)
£140,000 m BPS income
£119,700 m Diversified Income
A o Agri-environment
£96.000 m Agriculture
* Farm Business Income

£100,000

£56,500 l

| £60,000 - £41,800 £47,700

| —
I R =l R B R B

-£20,000
Cereals General Dairy Lowland LFA Pigs  Poultry Mixed Horti- All farms
cropping Grazing Grazing culture
Livestock Livestock

Source:
Defra Farm Business Survey 2018
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Focus on profitability

Top all-year-round calving herds made 12 .6 more margin than the
bottom 25 per cent and costs were 10.5 ppl lower*

Think margin What is the cost of Contract
not yields production Location
A good yield doesn't Succession
always equal margin Management

Source:
Lower costs drive profits on the top dairy farms, AHDB, April 2019
https://ahdb.org.uk/news/lower-costs-drive-profits-on-the-top-dairy-farms

14
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https://ahdb.org.uk/news/lower-costs-drive-profits-on-the-top-dairy-farms

“When we were looking for alternatives, we considered
our strengths — our location, the local climate and

our soil. We get warm summers and mild winters,

with a degree of humidity. Once we had identified our
first commercial tea farm in the UK assets, we were able to decide what opportunity we
should explore further. We've applied that principle to
everything we've done since.”

AN

Tregothnan Estate

« Tregothnan Estate started its tea plantation in 1996, the

« The business, based in Cornwall, knew its unique climate

mirrored that of Darjeeling — and took a risk on tea —

which is now stocked at Fortnum & Mason while also
keeping passengers’ thirst on the Great Western Railway

quenched

« Over the last five years there has been a 39% increase in
domestic sales and a 140% increase in international tea

sales

% BARCLAYS
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“If you've got an idea, talk to other people in a

Pa pley G rove Farm similar situation. If you can, see it in person, and

get to know the market you're trying to be part of.”

« Based in Cambridgeshire, the owner of Papley Grove Farm

is @ passionate advocate of the countryside and its wildlife

» The business invested in satellite technology in order to
work out which parts of the land are best to use — a form
of crop rotation that returns parts of the land to wildlife

when they’re no longer effective for farming

« The farm has now had seven years without insecticides
and there are at least two to three pairs of grey partridges
per field. The business also loans the technology to other

farms in the area

wBARCLAYS R W BARCLAYS
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“We'll continue to invest in our farm’s sustainable
activities, supplying consumers with organic produce
— there’s a clear demand for it across the UK and
investing in this will continue to propel us forwards.”

Gazegill Organics

« The farmhouse on Gazegill Organics’ land, Lancashire,
dates all the way back to 1580

» Picking up on the local demand for organic produce, the
business converted an old piggery into a shop — which is

now open seven days a week

« They sell 600 boxes of organic produce a week online and
streamlined the process of internet orders and automated

booking couriers, saving around four hours a day

ary
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Human Capital Development Model

Survivors

* Hands on role, day to day focus

* Limited inherited knowledge

*  Higher prices seen as a way to improve
profit

+ Limited engagement with supply chain

A

Entrepreneur/Leaders
Focus on leadership & innovation Improvements
Value creation for customers recognised h appen

as solutions to improve profit
Intense engagement with supply chain

Doers

= Hands on role, day to day focus

= Rely on suppliers for advice

= ‘Working harder’ the solution to
improving profitability

= Some engagement with buyers

Source: Promar International

>
Managers
But what
Evolving focus - professional advice etc. has
See increasing scale and efficiency as Changed

solution to improve profitability
Engagement with buyers

ABS
chs"-

18
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Circle of
Concern

Change
your Focus

Circles of
Influence

Consider your circles of influence

Very often the outcome
of a situation is not the
scenario presented - that
s just the backdrop. It is
the actions taken which
define the outcome

19
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Disclaimer

The views and opinions expressed in this presentation do not necessarily reflect the views of the Barclays Bank UK
PLC nor should they be taken as statements of policy or intent of Barclays Bank UK PLC. Barclays Bank UK PLC
takes no responsibility for the veracity of information intimated by a third party and no warranties or undertakings of
any kind, whether express or implied, regarding the accuracy or completeness of the information given. Barclays Bank
UK PLC takes no liability for the impact of any decisions made based on information contained and views expressed
in this presentation.

Some products may be available to clients of Barclays Bank UK PLC through referral to Barclays Bank PLC. Referred products will be provided and administered by
Barclays Bank PLC. A portion of the revenue generated from referred products may be shared with Barclays Bank UK PLC. Alternative service providers in the market may
offer similar products.

Barclays Bank UK PLC. Authorised by the Prudential Regulation Authority and regulated by the Financial Conduct Authority and the Prudential Regulation Authority
(Financial Services Register No. 759676). Registered in England. Registered no. 9740322.
Registered office: 1 Churchill Place, London E14 5HP.

Barclays Bank UK PLC adheres to The Standards of Lending Practice which is monitored and enforced by The Lending Standards Board. Further details can be found at
www.lendingstandardsboard.org.uk.

20 % BARCLAYS
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Regulatory changes for agricultural firms in a no

deal scenario

E Food labelling
Q0

Bl oo

OO0

E Fertilisers

OO

E Pesticides

o0

E Water regulations
OO

Source:

Labelling rules will change for some food and drink

The same controls on the environmental release of GMOs will apply
and will be implemented by the competent authorities in the UK.

You'll still be able to buy the same amount and quality of fertiliser for 2
years after the UK leaves the EU, all products can still be sold under
the domestic framework and the EC fertiliser label

You must meet any new regulations for producing or placing
pesticides on the market

You must still meet the conditions in your permits or licences that
related to water. Regulations using the same processes and
standards will remain after Brexit

GOV.UK: Prepare your farming business for a no-deal Brexit, February 2019 - https://www.gov.uk/guidance/the-farming-sector-and-preparing-for-eu-exit

21
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Draft domestic Agriculture Bill*

(2) The Secretary of State may also give financial assistance for or in connection
with the purpose of starting, or improving the productivity of, an agricultural,
horticultural or forestry activity.
(3) Financial assistance under subsection (1) or (2) may only be given in relation to
England.
(4) For the purposes of this section—
“improving productivity”, in relation to carrying on an activity, includes—
(a) improving the quality of any products deriving from the activity, and
(b) improving the efficiency of the activity in terms of the resources used in, or in
connection with, it;
“livestock” includes any creature kept for the production of food, drink,

oils, fibres or leathers, or for the purpose of its use in the farming of land.

Source:

https://publications.parliament.uk/pa/bills/cbill/2017-2019/0292/18292.pdf - - The House of Commons, 20 November 2018

Since the draft of the Domestic Agriculture Bill was developed we have a new Prime Minister, Minister for Agriculture and Secretary of State for DEFRA.
The current state of the Bill is uncertain given the political situation in Parliament.

22
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https://publications.parliament.uk/pa/bills/cbill/2017-2019/0292/18292.pdf

Draft domestic Agriculture Bill*

1. Secretary of State’s powers to give financial assistance
(1) The Secretary of State may give financial assistance for or in connection with
any of the following purposes—
(a) managing land or water in a way that protects or improves the
environment;
(b) supporting public access to and enjoyment of the countryside,
farmland or woodland and better understanding of the environment;
(c) managing land or water in a way that maintains, restores or enhances
cultural heritage or natural heritage;
(d) mitigating or adapting to climate change;
(e) preventing, reducing or protecting from environmental hazards;
(f) protecting or improving the health or welfare of livestock;
(

g) protecting or improving the health of plants.

Source:

https://publications.parliament.uk/pa/bills/cbill/2017-2019/0292/18292.pdf - - The House of Commons, 20 November 2018

Since the draft of the Domestic Agriculture Bill was developed we have a new Prime Minister, Minister for Agriculture and Secretary of State for DEFRA.
The current state of the Bill is uncertain given the political situation in Parliament.
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Key impacts of Brexit for agriculture

B ()]

Availability of Migrant Labour

2 A
E

Imported Food Standards

3 mE.

Trade Deal Impact

New Domestic Agriculture Policy

5

UK Food Security

Reduced payments (BPS)

24
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Draft domestic Agriculture Draft Bill

The document very much covers England, although there are many references to the
devolved governments and indicating that it is the government’s expectation that the
process (developing a domestic agricultural policy) will lead to an increase in decision-
making powers for of the devolved administrations

Environment

Animal

Competitiveness Welfare

Risk
Labour 5

Management

25 % BARCLAYS
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Basic Payment Scheme (BPS) Year 1

Direct Payment band** Reduction percentage
Up to £30,000 5%

£30,000 - £50,000 10%

£50,000 - £150,000 20%

£150,000 or more 25%

**For example, for a claim worth £40,000, a 5% reduction would be applied to the first £30,000 and a 10%
reduction would be applied to the next £10,000

* No change expected in 2019 or 2020 (TBC)

« 7 year transition period from 2021 (TBC) — then no Area Payments from 2028
(TBC)

* Flexibility to lengthen or pause the transition

* No Provision to reverse the transition

Source:
Agriculture Bill: Analysis of the impacts of removing Direct Payments, September 2018
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/740669/agri-bill-evidence-slide-pack-direct-payments.pdf

26
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2350 ACRES MIXED ESTATE

1360 Brunton Farm - mixed organic farm managed in hand
300 Let Farms - three AHA tenancies
200 Woods
31 Properties
Biomass

Property development



REVENUE SPLIT - 2019 BUDGET

%

Cropping

Grazing, silage, straw

Pig B&B

FARM TOTAL 44
HLS/ELS

BPS

CAP PAYMENTS 19
Holiday lets 20
Biomass 3
Let farms 7
Let properties 7

TOTAL REVENUE 100%




ORGANIC MIXED FARMING

2-3 years nitrogen fixing clover . R —
—— e~

Wheat, wheat/spelt, beans, oats

1

Novel crop trial with Coastal Grains &
Newcastle University

Yield 2t wheat vs 3.75t conventional
£265/t organic vs £150/t conventional
Organic mushrooms

Collaboration is key — livestock, machinery
and inputs (FYM/grass)




Arrive at 7kg and leave 9
weeks later at 40kg

Mosey supply feed, medication
and support

Farmer supplies roof, water,
straw and stockman




BRUNTON HOUSE & COTTAGES

4 properties accommodate 28 guests in

total
 Visit England 5 star, gold award

* North East Best Self-Catering Holiday
Provider 2017

* 85-90% occupancy

 New website www.bruntoncottages.co.uk



http://www.bruntoncottages.co.uk/
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BIOMASS — INSTALLED 2012

i . Brunton Farm - 13 houses on district heating system
. Fallodon Hall and Cottage
. Timber from estate and local suppliers

. 20 year RHI payments — payback over 8-12 years
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HOUSING DEVELOPMENT — CREIGHTON PLACE, EMBLETON




BREXIT







BREXIT: FUTURE TRADE DEALS?




STRUTT
WHAT DOES CHANGE LOOK LIKE — END OF CAP

BNP PARIBAS GROUP 1"‘_:‘

NET PROFIT FROM ALL ACTIVITIES

Baseline
{2013,{17) 2021 2022 2023 2024 2025 2026 2027 2028
45,000
40,000 ALL
FARMS
35,000
Average
30,000 England
25,000 £/farm
20,000
15,000
10,000
5,000
0

Farming mmmm Diversification HEEE Basic Payments B Agri-environment

Source data: Farm Business Survey. NB Total net profit is equivalent to Defra’s Farm Business Income measure, from which a farmer pays all unpaid labour, including his drawings.




WHAT DOES CHANGE LOOK LIKE — END OF CAP

BNP PARIBAS GROUP

NET PROFIT FROM ALL ACTIVITIES

Baseline

35,000

p Farming @ Diversification B Basic Payments mmmm Agri-environment - Total net profit /H
C \

30,000
25,000
20,000
15,000
10,000

(2013/17) 2021 2022 2023 2024 2025 2026 2027 2028
5,000

T

-10,000

-15,000

Source data: Farm Business Survey. NB Total net profit is equivalent to Defra’s Farm Business Income measure, from which a farmer pays all unpaid labour, including his drawings.



WHAT DOES CHANGE LOOK LIKE - CONSUMER TRENDS

BEYOND BURGER BEEF BURGER
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BEYOND MEAT: $5.2bn







WHAT DOES CHANGE LOOK LIKE - CLIMATE CHANGE

The UK's contribution to
stopping global warming

* Net Zero by 2050 now legally binding ( Net Zero

* 13% tree cover up to 19%
- Annual planting 9,000 to 40,000 hrs
* Double farmland trees and hedgerows

* 1.2m hrs of bioenergy crops

LORD DEBEN




CLIMATE CHANGE: THREATS
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WHAT DOES CHANGE LOOK LIKE - AGRI-TECH

#GlobalAmbition




ELMS — where are we going?

BPS money will be reduced in stages from 2021-2027
ELMS ‘Test and Trials” have started

Pilot 2021

Launch, end of 2024

Investment in animal health and welfare

Investment in agricultural productivity




TRANSITION — CLA recommendations

. : . . . CH Policy Briefing
Revised spending on agriculture programmes during transition A By Ensuring the agricultural transition delivers
{% total bu dg Et) for farming, forestry and the environment

England

August 2019

INTRODUCTION

This polcy briefing analyses the transition from where we are now, with an Industry headly
refiant an EU subsidy, to e mare dynamic and targeted vision of the &awre. It is based on an
analysis of the policy indications from Defra and the agriodtural ransiicn as proposed in he

Agniodture Bil.

A new context for farming and land management
Fxmwmmmmynmamdmtd\mm perhaps the
biggest since the UK Agr Polcy (CAP) almost 50 years ago. The
UKsamnhmm&nmpemummiﬁupwhemmgmmmmmlm
creates both opportunities and risks for the agnouture secior. Mearwhie, the Agriculture Biti
' i and a new of p and o will redefine the
Small targeted oonarpan sy b, by b o mveet e e i o
which many businesses, especialy thoze n less fwvoured areas, depend on and which can
ELHE PHIII make up moce than 80% of Farm Business Income (.. profit)

These come and about what he countryside
mlﬂmﬂ i for. mmmfmpmmmxmm theee 15 moee focus on
environmental delivery and the wellbeing benefits from Iving in and visiing rurai areas

fully launched CLA's vision for the future of public support
mcumwmmmmolmmmwmmwmm
ambition %0 create 2 new type of relationship between government and land managers. The
developrment of new pubkdy funded and dor other publc goods
can work o compiement a Sriving agrcutture and forestry seclor. Based on these prindples,
the CLA published a Food, Farmgdenwounempcﬂcymzms'wmundem
Contract in 2018° that highiighled the need for actions from gon industry and
buznesses 0 delver:

- Ammmmfomm
Curmrent Current Year 1 Year 2 Year 3 Year 4 Year s Year 6 Y{Er? Post > :.".':.n' ’mum. Ma:;m e e

transition transition transition transition transition transition transition transition An effective agricuttural transition

A vision only makes sense if accompanied by a readmap showing how to reach the end goal.

The Agricutty he agrcubu ‘il work. Direct payments wal
Productnvity and animal wellare mmt&?mﬁmﬂu m%um Mws:mn(?ms)

umommwmmsmmafaWam ManyolmeCLAsmsh:;

- ’ area penndns r Han NSy
Agri-environment Emvironmeantal Land Managemant iy e anmm,ﬂ, . ."’""‘w.,:.’zz‘.?...mn".;ﬁ
standards of animal health and welfare, wefmmvmﬂdelvay But there are stil significant
- == [0fal risks 10 businesses, productiviy and e environment if the transition regme is not designed
correctly. This paper sets out recommendabions %0 avoid o misgate $hese risks.

— e ct payments

! hps Swaw.da org usiteaidelauitfiesHowTo LWC Doct pat
2 rirps heww. IR C0g.| it fBes/CLA-L and Contract-May-2018.pat
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COUNTRYSIDE STEWARDSHIP

Countryside Stewardship
(CS) will be the mainstay
of environmental delivery
for at least the next 5 years
until ELMS is fully
available.

THE GOVE GUARANTEE



FUTURE OPPORTUNITIES



FUTURE OPPORTUNITIES

PUBLIC AND PRIVATE INVESTMENT IN THE ENVIRONMENT

ELMS

Environmental Net Gain through the planning system (£1.5bn)

Eco system services

Carbon offsetting — will be required for Net Zero




FUTURE OPPORTUNITIES - CONNECTIVITY

W7 4Ginrural areas 29
aPPI % how to close the digital lelde 3

for Rux}ﬂ Business
R

Single rural network Full fibre 2025
95% by 2025 Outside In strategy

£530m operators + £500m government £5bn for 20% hardest to reach



NATIONAL FOOD STRATEGY

NATIONAL
FOOD STRATEGY

The first major review of our
food system in 75 years




MOST POPULAR CURRENT FORMS OF
DIVERSIFICATION

STRUTT
PARKER

BNP PARIBAS GROUP ""_:‘

Ranking

Letting Buildings Processing/ Tourist
Type of Diversification for Non-Farming ReEn:e'.:'able : : :::;:Ldn Retailing of Farm Other Accommodation

Use 9y Produce and Catering

Number of farms 23,400 12,800 7,300 5,200 5,000 3,300
% of all farms* 4] 23 13 9 9 6
Average income (furmover) from el SR £13,700 £14,100 £23,400 £14,500 £20,200
the diversification (£/farm)
AVel=igs Nied RICTT: faril He £17,400 £4,400 £3,000 £9,700 £4,200 £6,900
diversification (£/farm)
Net profit as a % of income 70 32 21 4] 29 24

Source: Farm Business Survey, 2015/16; analysis by S&P



FUNDING AT 100 YEAR LOWS

British 10 Year Gilt (UK10Y-GB:United Kingdom)
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THANK YOU

16 Belgrave Square
London SW1X 8PQ
Tel 020 7235 0511
Fax 020 7235 4696
Email

Website www.cla.org.uk
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“Sweating the Assets”
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Accountants, Business & Financial Advisers
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Northern Farming Conference 6 November
2019

Outline

= How to progress and take control of your business

= What the future may hold and planning for this with ongoing

uncertainty
5

Centre for Innovation Excellence in
Livestock



CIEL— Who we are

: ™ 4 4
', § {21 g ~

Centre for Innovation Excellence in
Livestock



The family of Agri-Tech Centres

() CHAP £ nGRIEPICENTRE

CROP HEALTH & PROTECTION *Englneerlng * Precision ¢ Innovation

R Mgrmoancs

Centre for Innovation
Excellence in Livestock

Innovate
UK

Centre for Innovation Excellence in
Livestock



UK Agri-Tech Centres of
Innovation

Department for

FOUR CENTRES Susiness,Energy
o1U| g defra

Department for Environment i
Food and Rural Affairs Developlng a

virtual agri-tech
" team across
#ﬁ’ Government
Innovate Department for
UK International Trade

Dpartment
for International
Development

Centre for Innovation Excellence in
Livestock
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1 CENTRES OF

_ INNOVATION

The Agri-Tech Centres are a unique collaboration between Government,
academia and industry to drive greater efficiency, resilience and wealth across
the agrifood sector.

A £90m investment from the UK’s strategic innovation agency (Innovate UK) is
enabling the Centres to harness leading UK research and expertise as well as
build new infrastructures and innovation.

Innovate
UK




CIEL — What we do

Improve Create
research valuable
infrastructure collaborations

& expertise  provide the

front door
for research

Act as & innovation Support &
advocates for deliver

livestock innovative
sector research

Centre for Innovation Excellence in
Livestock



World-leading Livestock Research & Innovation Network

Academic Researchers Industry Government
Raytners ‘ ~00 Megpers NP8 epartment
Nationwide Collaborative I_Coverinli; all aslpetr:]ts_ of Working across UK
network of network tackling f|vestoc fsupp y chain Government including
leading the grand rom pre- armgate_i BEIS, UKRI, InnovateUK,
livestock challenges facing processors & retallers to Defra, DFID, DIT, DHSC
> research the livestock industry fa\mmal health & SME
Centre for Innovation institutions innovators
Excellence in Livestock
Investment Facilities Livestock Beef Cattl Dairy C
eef Cattle airy Cows Shee
£70M 26 >30,000 ’
A > 1,500 >3,000 >6,50
Greatest joint Capital investment in Multiple research
investment in new or enhanced populations across O
livestock research research facilities UK at our research Pigs Poult
capability in a nationwide for all farms oultry
generation livestock species >7 : 500 > 12 : 50

0

Innovative Industry
Partners

Leading Livestock

Researchers )))

A Voice within Government

Projects '

N\ s
£28M
Total value of o
current projects y \
L]
w

being managed
& in pipeline

Climate Smart Food

Resource Efficienc ecmﬁn Nutrltlon | Health Diagnostics |
AMR | Farm Decisi od Integrity | Gene
Technology

e Investment and ldeas

Connecting industry & research to tackle grand challenges facing the UK
livecstock indiistrv



CIEL'S INDUSTRY PARTNERS

TESCO — Saputo
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ORGANIC FARMING TECHNOLOGY
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Areas of Investment in New Research Capability

Animal nutrition — precision feeding & novel diets
Forage efficiency
Environmental impact
Genetics and breeding
Animal housing
Diagnostics
Epidemiology
Behaviour studies — advanced imaging &

monitoring

Centre for Innovation Excellence in
Livestock
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Working with Academia

Newcastle ﬁ
University UNIVERSITY OF LEEDS

e :

> ROSLN
SRUC W
r The University of &gg
&' | Nottingham Harper Adams

University

UNITED KINGDOM - CHINA - MALAYSIA

2 o 4 ROTHAMSTED
% University of \D RESEARCH
43 ¢ A
BRISTOL
_ PRIFYSGOL
EYABERYSTWYTH e
g —————_ UNIVERSITY
QUEEN’S
fbo ACRLEOOD 4 UNIVERSITY
Al D1 & Q) BELRAST




CIEL Collaborative Research Network A,

Example: Pigs

ﬁ
g

IVERSITY OF LEEDS




CIEL National Pig Facility — Opening 28 November
UNIVERSITY OF LEEDS

Centre for Innovation Excellence in
Livestock




Newcastle

CIEL C-DIAL (Centre for Digital Innovation Applied to Livestock .
( . PP ) + University

Centre for Innovation Excellence in
Livestock



CIEL Farm Grazing Platform — Beef & Sheep ROTHAMSTED
RESEARCH

Centre for Innovation Excellence in
Livestock



Northern Farming Conference

Key Challenges

uncertainty

Centre for Innovation Excellence in
Livestock



Start at a Global Level: UN Sustainable Development Goals

NO ZERO GOOD HEALTH QUALITY GENDER
POVERTY HUNGER AND WELL-BEING EDUCATION EQUALITY

i |y W N "1 5]

REDUCED

CLEAN WATER DECENT WORK AND INDUSTRY, INNOVATION 1 0

AND SANITATION ECONOMIC GROWTH ANDINFRASTRUCTURE INEQUALITIES
A/ A
_—
v

W ecomuines 12 cosmeron 13 5o~~~ 14 siowwe 10 oo

AND PRODUCTION =
&=
i

R:ER cx)
@ SuTAnBLE A | S .

1 PEACE, JUSTICE PﬂRTNERSHIPS
https://www.un.org/sustainabledevelopment/

AND STRONG FUR THEGOALS
INSTITUTIONS

‘.' @

Centre for Innovation Excellence in
Livestock


https://www.un.org/sustainabledevelopment/

UN Sustainable Development Goals — most relevant to food and farming

ZERO GOOD HEALTH How?
HUNGER AND WELL-BEING

(“ _/\,\/\' * Investing in new infrastructure to
support innovation

DECENT WORK AND INDUSTRY, INNOVATION . i .
ECONOMICGROWTH | &J ANDINFRASTRUCTURE * Finding new ways to feed a growing

/\/‘ population with less resources &
‘I' minimising impact on environment

1 RESPONSIBLE 13 CLIMATE
GONSUMPTION ACTION

AND PRODUCTION
* Helping those who produce our food

cO
do so profitably and sustainably
@) Sevitormant GLIALS .

https://www.un.org/sustainabledevelopment/

15 LIFE * Ensuring food produced is safe,
ON LAND

nutritious, traceable & high quality

Centre for Innovation Excellence in

Livestock


https://www.un.org/sustainabledevelopment/

Connecting industry with research to tackle
key challenges facing livestock production

» Gene Technology
Anti-Microbial Resistance

v

o

_ Food Integrity

. ,r Farm Decision
| Support Tools

» Resource Efficiency Health
e

) Diagnostics

e

Climate Smart Food Systems

' Precision Nutrition

Proving innovative ideas will work | Helping investment in research go further | Delivering solutions

Centre for Innovation Excellence in
Livestock



Northern Farming Conference

Sweating the assets

 How to progress and take control of your business

In X/ghat ul'gusrlen%%§ hold and planning with ongoing
(rladityRpn your market & customer requirements
What is the ideal system — vs where are you?
Measurement & data aggregation / sharing
Identification of trends & routes to optimisation
Improved understanding
Collaborative learning

Deliver change to improve efficiency & reduce variability

Constantly challenge & be curious

Recognise your strengths & reward success — bring your team with

\V/alB|



Northern Farming Conference

&

NeWhebiygite ot roldendroanesdstitigpesgsgeds, whilst reducing environmental footprint
> PIEERBK farming technologies
— Reliable, accessible tools to manage businesses
— Remote sensing for livestock in real time
— Health strategies to reduce disease incidence / stringent biosecurity
— Climate smart systems
- Management of natural resources — soil, water, air, biodiversity
— Carbon footprint — understand measure & mitigation options
— Add value to waste streams &

— Attract talented, enthusiastic people into agrifood

Centre for Innovation Excellence in
Livestock



Summary

@
Businesses can thrive if

Centre for Innovation Excellence in
Livestock

Adopt data driven solutions to use assets to best advantage
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Any questions?

Thank you

Centre for Innovation
Excellence in Livestock

_ . @
www.CIELivestock.co.uk | enquiries@cielivestock.cc W | @CIELivda#iockl | Centre for Innovation

Excellence in Livestock






CIEL Case Study

Assessing the importance of loafing space

Aim: Evaluate impact of cow loafing space allocation on health,
behaviour and milk production

......
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Centre for Innovation Excellence in
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CIEL Case Study
Feed into Beef — Optimising beef nutrition

'Increase production’

n CIEL is working with a range of academic and industry partners to harness the best of current science

at. News feed‘ng i i i
ee»nét o deliver i mpfOVed cattle and align it to industry needs.

2018 14 00:001 Catll

24 August

ive-year PTO}
\;‘u\dg\'\nes

“The project has been shaped to bring together industry,
academic and commercial players across the beef industry
to deliver a nutritional model that will enable beef farmers
to increase production efficiency, reduce feed cost and
improve the environmental impact of beef production”

AGRICULTURE & HORTICULTURE Q
DEVELOPMENT BOARD

atios 10 1M
ustry collabor
he mded quidelines

T
peef f&

Centre for Innovation Excellence in
Livestock



CIEL Case Study

Aim: To use multiple information streams to predict the onset of
lameness earlier

Lameness

Centre for Innovation Excellence in
Livestock



CIEL Case Study TESCO
Refining Lamb quality assessment T

Aim: Address variability in carcass yield to improve the efficiency
of processing and help farmers target premium grades

Approach: Review methods used internationally and test
likely
method for value adds

Use of DEXA scanning & hyperspectral imaging (HSI
predict meat eating qualities

l Normal Image IIva spectr Imgl

1
The red and

orange areas
indicate lean meat

The yellow area
indicates fat

From the red and orange areas we can
extract pH and tenderness values

Centre for Innovation Excellence in
Livestock



CIEL Case Study

Improving grassland management and productivity

Aim: Enabling farmers to plan ahead and make informed decisions on
pasture utilisation to make the most of their grassland

Approach: to establish a GB-wide network of farms monitoring and
measuring growth & quality of pasture, sharing data and benchmarking
performance

SCOTLAND

Qe
Edlnbwgh
vGI..sg 799
2 ? Unite
~NORTHERN King Jom
2 IRELAND °
AN

Isle of Man
Leeds

Dublin Manchester 9

\
Gra;gCheck@

Centre for Innovation Excellence in
Livestock



CIEL Case Study

Developing ultra-low cost, pen-side diagnostics to
detect diseases swiftly and accurately in the ‘bush’

Aim: Helping farmers in Africa to act quickly and limit disease spread,
supporting livelihoods and pastoral communities’ health & nutrition

Approach: Development of a pen-side prototype for early detection of
two livestock diseases highly prevalent in sub-Saharan Africa

Bi®@tangents

sidai

TUNZA MIFUGD YAKD

Centre for Innovation Excellence in
Livestock
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ASSETS
1. Climate change impacts on agriculture in the UK

2. Index related evidence and trends

3. An innovative insurance solution

Rupert Walles-Fairbairn — Industry specialist Lycetts



THE CHALLENGE

1. Volatile weather is becoming increasingly
unpredictable and more frequent which is impacting on
farm revenues year on year.

2. DEFRA estimate that 80% of farms would be
unprofitable without the BPS which is likely to
disappear post Brexit.



Climate change impacts on agriculture.




GLOBAL MEAN TEMPERATURE

Average Global Temperature, 1880 to 2018
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CLIMATE CHANGE PUBLICITY

In the last 12 months there has been a dramatic increase in the amount of
publicity around climate change and its impact on the world. This has led to
groups and individuals protesting in different ways as a call to action.




SEA LEVEL RISE

Predicted map of the UK |
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EXTREME HEAT AND DROUGHT IN LARGE PARTS OF

2018

EUROPE




DROUGHT IN LARGE PARTS OF
EUTRS@/FD Elgust 2018 much hotter than reference period 1981-2010

NOAA/ESRL Physical Sciences Dfjision 2.4
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Source: NOAA/ESRL, Physical Sciences Division, based on NCEP/NCAR reanalysis
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2018: extreme heat and drought in large parts of Europe

Soils much too dry missing rainfall and high evapotranspiration

CLIMATIC WATER BALANCE

Cumulated values

Anomaly of climatic

water balance

May — August 2018
relative to long-term mean

Unit: mm
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>-100 - <= -50
> -50 - <=-25
> -25-<=25
> 25 -<=50
B >50-<=100""
B - 100-<=350
Bl - s i

22/08/2018
resolution: 25x25 km

© Ewopean Union 2018
Source: Joint Research Centre (JRC CGMS 12)
Processoed by: Alterra consorium

Source: JRC Mars Bulletin, Crop monitoring in Europe, August 2018

Agricultural losses (yield loss) for Europe: Overall losses: € 3.3bn



2018 : extreme heat and drought in large
parts of Europe present an even more

worrying picture when combined — hotter
and drier

Mean temperature April - August 2018
much hotter than reference period 1981-2010

Soils much too dry
missing rainfall and high evapotranspiration

Anomaly of climatic
water balance

May — August 2018
relative to long-term
mean

Unit: mm

B <5
B >-150-<=-100
>-100 - <= -50
>-50-<=-25
>25-<=25
>25-<=50
| >50-<=100"

I > 100-<=50
M- e

22/082018
NCEP/NCAR Reanalysis resolution: 25x25 km

Source: NOAA/ESRL, Physical Sciences Division, based on NCEP/NCAR reanalysis Source: JRC Mars Bulletin, Crop monitoring in Europe, August 2018

Anomaly +1.5°C averaged over box is by far the largest Agricultural losses (yield loss) for Europe:
since the begin of this data source in 1948 Overall losses: € 3.3bn



THE MECHANISM THAT LED TO THE
2018 HEAT

» Periods of heat without rainfall lead to:
— a deficit of water vapour pressure in the air

which
— affects the processes in the soil and plants to evaporate and

transpire water vapour into the air to fill the deficit (increased
evapotranspiration).




THE MECHANISM THAT LED TO THE
2018 HEAT

= Periods of heat without rainfall lead to:

— a deficit of water vapour pressure in the air

and

— affects the processes in the soil and plants to evaporate and
transpire water vapour into the air to fill the deficit (increased
evapotranspiration).

* This in turn leads to sustained periods of high temperature resulting
in drying up of soills.

» In heat waves, it is associated soil dryness which is the biggest cause
of damage according to latest research.




SO WHAT CAN
LYCETTS DO TO
PROTECT
FARMERS?



CROP SHORTFALL INSURANCE (CSl) -
BACKGROUND

=  The World Bank has highlighted the benefits of CSI
Insurance in parts of the world that are vulnerable to
extreme weather and climate related catastrophes.




CROP SHORTFALL INSURANCE (CSl) -
BACKGROUND

=  The World Bank has highlighted the benefits of CSI
Insurance in parts of the world that are vulnerable to
extreme weather and climate related catastrophes.

=  The DEFRA white paper in February 2018 outlined “Health
and Harmony: the future for food, farming and the
environment in a Green Brexit” made the following
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CROP SHORTFALL INSURANCE (CSl) -
BACKGROUND

. The World Bank has highlighted the benefits of CSI insurance in parts of the world

that are vulnerable to extreme weather and climate related catastrophes.

The DEFRA white paper in February 2018 outlined “Health and Harmony: the future

for food, farming and the environment in a Green Brexit” made the following statements:

~ Farming is ﬁrofltable over time but looking at individual years, volatility within the
industry is higher than most other sectors of the UK economy. This volatility makes
it harder for farmers to plan, reduces long-term investment and makes businesses
difficult to sustain.

. We must also make sure farmers have access to the tools they need to manage
year-to-year income volatility.

. Insurance can reduce the financial costs to a farmer following a crop failure.




Innovative insurance solutions:

Parametric insurance:
A new approach to insurance

Parametric insurance
is based on the use of
a parameter

VvV YV

How does 9 that is correlated to the

it work? client's damages or
financial losses

VvV

to create the
most
relevant cover




CSI-WHY IS IT NEEDED?

Arable farming profitability is under pressure due to:

: Cereal/OSR vyields having plateaued due to the withdrawal of
certain crop protection products, e.g. some triazoles/lack of new
novel chemistry being registered. The GM debate is a good
example of this.

: Crop yields in competitor markets such as North American and
Eastern Europe are rising faster relative to Europe.

- Volatile weather patterns. Climate change; The Met Office
forecast that a weather 1:100 event will become a 1:50 year
event in the next 25 years.
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: Cereal/OSR vyields having plateaued due to the withdrawal of
certain crop protection products, e.g. some triazoles/lack of new
novel chemistry being registered. The GM debate is a good
example of this.

: Crop yields in competitor markets such as North American and
Eastern Europe are rising faster relative to Europe.

- Volatile weather patterns. Climate change; The Met Office
forecast that a weather 1:100 event will become a 1:50 year
event in the next 25 years.

: Brexit. The basic payment scheme (pillar 1 support) is
expected to half in value over the next 5 years. BPS accounts
for approximately 80% of farm profitability. Although
environmental schemes (pillar 2 support) will become more
prevalent should the debate for “public support for public goods”

prevail, the cost of participating eats into a significant amount of .
the income produced. C/M

Medium term forecast increase in interest rates.




CSI-WHY IS IT NEEDED?

Arable farming profitability is under pressure due to:

. Cereal/OSR yields having plateaued due to the withdrawal of certain crop
protection products, e.g. some triazoles/lack of new novel chemistry being
registered. The GM debate is a good example of this.

. Crop yields in competitor markets such as North American and Eastern
Europe are rising faster relative to Europe.

. Volatile weather patterns. Climate change; The Met Office forecast that a
weather 1:100 event will become a 1:50 year event in the next 25 years.

. Brexit. The basic payment scheme (pillar 1 support) is expected to half in
value over the next 5 years. BPS accounts for approximately 80% of farm
profitability. Although environmental schemes (pillar 2 support) will become more
prevalent should the debate for “public support for public goods” prevail, the cost
of participating eats into a significant amount of the income produced.

n | >ast iIncrease in interest rates.

Farming businesses will not be able to carry the

trading losses that historically they have been able

to do, to the same extent.




CSI- OVERVIEW

= Uses algorithmic modelling to calculate the pay-out in
the event of a claim.

= The model aims to closely mirror the actual damage
on the ground and enables rapid claims settlement as
no inspection of the damage is required to assess the
claim.

i CSI does not indemnify the pure loss, but the contract agrees to make a
payment upon the occurrence of a triggering event which is a natural event

which may precipitate a loss.




CSI- OVERVIEW

= Uses algorithmic modelling to calculate the pay-out in the event of a claim.

= The model aims to closely mirror the actual damage on the ground and enables rapid claims settlement as no inspection of the damage is

required to assess the claim.

= CSI does not indemnify the pure loss, but the contract agrees to make a payment upon the occurrence of a triggering event which is a natural event which may precipitate a loss.
= Our CSI protects a farm dependent on the variation in average yield of the region that the farm is in for that year, relative to the regional yields from the last 8 years.

. Crop Area (can be lower than the actual harvested area but not higher)

. Expected yield t/ha (with a max 30% deviation from official yield)

. Forecast price £/ton (with a max 30% deviation from current price)

. Yield data is independently collected from DEFRA statistics that are provisionally produced in October and finalised in December of each year.




CROP SHORTFALL
INSURANCE (

Pays out based on a pre determ)ned basis for losses
resulting from:

Drought, Windstorm, Frost, Excessive Rainfall

Plant Diseases and Pests

Excessive Heat Wave
Hail and Flood




CSI REGIONS

England 1 region in Wales
= North East

= North West & 1 region in Scotland
Merseyside

= Yorkshire & The
Humber

= East Midlands
=  West Midlands

= Eastern



CSI BASIS OF CALCULATION FOR HARVEST 2020

Our CSI protects a farm dependent on the variation in average yield of the region that the farm is in for that year, relative to the regional yields from the last 8 years.

Crops covered: Quotation Window:
Winter oil seed rape 01.01.19 - 30.09.19
Winter barley 01.01.19 - 31.10.19
Winter wheat 01.01.19 - 30.11.19

Spring barley 01.01.19 - 28.01.20



COLLECTION OF INDIVIDUAL FARM
DATA REQUIRED

Location
Crop area ha

Expected yield t/ha

>t price £/ton

Premium based on standard 10%
deductible (balance between price
paid/trading risk). 15% deductible can
be chosen.



THE FIGURES BEHIND CS|

Winter Wheat

Winter Barley

Spring Barley

Winter Oilseed
Rape

North East

Yorkshire & The
Humber

North East

Yorkshire & The
Humber

North East

Yorkshire & The
Humber

North East

Yorkshire & The
Humber

2011

8.06

8.14

6.40

6.73

5.19

5.54

3.95

4.32

2012

6.36

6.90

5.83

6.81

4.43

5.14

2.95

3.45

2013

6.53

7.35

5.80

6.65

4.91

5.80

2.66

2.96

2014

8.15

8.41

6.92

7.56

5.63

5.54

3.70

3.84

2015

9.05

9.35

7.55

8.34

6.20

6.51

4.31

4.24

2016

7.76

7.86

6.69

6.76

5.62

6.02

3.01

3.21

2017

8.24

8.64

6.94

7.41

5.47

5.97

3.91

4.22

2018

7.86

7.87

7.20

7.32

5.04

5.28

3.65

3.63

Annual
average
variation in
yield per
HA over
last 8 years

12.05%

11.92%

7.97%

8.44%

9.93%

8.78%

21.93%

20.16%

Yield
diff
(over 8
years)
as %
42.3%

35.5%

30.2%

25.4%

27.1%

26.7%

62.0%

45.9%



THE FIGURES BEHIND CSl-
1R 449 SHORTFAI |

Insured Crop

5.44
6.72

3.52
7.84

4.50
5.90
2.70

Crop Spot Price Price Insured Hectares Expected Yield Reference Yield
(£/Y) (£/Y) (ha) (t/ ha) (t/ ha)
Spring Barley 138.0 165.0 40.0 6.10
Winter Barley 118.0 135.0 70.0 7.30
Winter QOilseed
Rape 310.0 330.0 80.0 3.90
Winter Wheat 133.0 155.0 200.0 9.40
Value of Expected Production 503,605 Actual 2020 Harvest-18.44%
Deductible 50,361 Deviation
Policy Limit 125,901 Value of Expected Production
Total Costs 8,476 Deductible
Total Value of Deviation
Payout
Reference Yield Actual Yield
Crop (t / ha) (t/ ha)
Spring Barley 5.44
Winter Barley 6.72
Winter Oilseed Rape 3.52
Winter Wheat 7.84

6.40

Value of Exp.
Prod. Total Costs
(£) (£/Y)
40,260 2.22
68,985 1.74
102,960 8.08
291,400 2.41
(£) (% TSI)
503,605 100.00
50,361 10.00
-92,883 -18.44
42,522
Deviation
(% Reference Yield)
-17.35
-12.25
-23.27

-18.35



THE FIGURES BEHIND CSI-
29.72% SHORTFAIL |

Spring Barley 40,260 5.44 3.80 -30.21
Winter Barley 68,985 6.72 4.70 -30.10
Winter Oilseed Rape 102,960 3.52 2.50 -28.96
Winter Wheat 291,400 7.84 5.50 -29.84
Value of Expected Production 503,605 Value of Expected Production 503,605
Deductible 50,361 Deductible 50,361
Policy Limit 125,901 Total Value of Deviation -149,680
Total Costs 8,476
Payout
Reference Yield
Crop (t/ ha)
Spring Barley 5.44
Winter Barley 6.72
Winter Oilseed Rape 3.52
Winter Wheat 7.84

-12,163
-20,763
-29,814
-86,940

100.00
10.00
-29.72

99,319

Deviation
(% Reference Yield)

-30.21
-30.10
-28.96
-29.84



CSl - CONCLUSION

: All farms, regardless of how well they are managed, are
affected by annual variations in yield beyond the control of the
business.

. Excess rainfall, soil moisture deficit, soil temperature, solar radiation.

i The variation of yield on farm in any one year is closely
correlated to the variation in regional yield in any one yeatr.




CSIl - CONCLUSION

: All farms, regardless of how well they are managed, are
affected by annual variations in yield beyond the control of the
business.

. Excess rainfall, soil moisture deficit, soil temperature, solar radiation.

i The variation of yield on farm in any one year is closely
correlated to the variation in regional yield in any one yeatr.

: Some of the advantages of CSI as opposed to
traditional/indemnity based products are:

- Fast claims settlement process in December following
harvest

Cost efficient - no loss adjustment

Easy to administer

No need for the individual farm claims history



CONCLUSION

Yields are becoming increasingly volatile and climate change is accelerating. CSI

can help protect your business in these challenging times.
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DroneAG <

FARMERS WHO KNOW DRONES

We make farming more productive through

practical, hassle-free drone automation and Ai software

Jack Wrangham // Founder // jack@droneag.farm // 07305 998304



prone AQ

Hardware, Training and Software

2015 2 2016-2017

Mainly Hardware sales Hardware & Training

DJI Partner LANTRA, BASIS
Customers

(((

& @ UNIVERSITY OF
syngenta m \D RESEARCE <¥ CAMBRIDGE
YARA

C,M Ministry
of Defence

) \\)
DroneAG
3 2018-2019

Training & Software

Skippy Scout
Harper Adams
K University WOLDMARSH

The Farmees Buying Group

© Drone Ag Limited 2019
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DroneAG i

Drones in AgriTecn

We're passed all the drone ‘hype’ now, and the agricultural drones market is predicted to grow fast..

Agricultural Drones Market

‘VISIBILITY
graph source: Grand View Research Agriculture Drone Market Analysis 2017

Peak of Inflated Expectations

2018 /{ $500Mn

Plateau of Productivity 2019

2020

Slope of Enlightenment 2021

2022

Trough of Disillusionment SR
TIME

Technology Trigger

A 4

AGRITECH DRONES ON THE GARTNER HYPE CYCLE

500million 4billion

$ Market in 2018 $ Market by 2024

© Drone Ag Limited 2019



Our Solution: Meet Skipp

Fast, Leaf Level Data Collection >> Optimised Management of Crops

SKippy Scout i:?.: n easy to use app

that automates crop data collection
using dror mfi Interprets it using Al.

eaf-level management optimises the

® VYields
Y ol
® Costs
@ Chemicals

I -~ 1y ;vyAF A e A 1
There is nothing like

i)

\

b cL availab

© Drone Ag Limited 2019






ﬂ\\)_d

DroneAG (™

Change
GrowthStage

il sereen and

e - A

SKIPPY FLIES YOUR DRONE TO MULTIPLE N AT EACH POINT, THE DRONE DESCENDS n OUR Al THEN USES THIS BATA TO
LOCATIONS ACROSS A FIELD . AND CAPTURES SUPER HI-RES IMAGERY i PROVIDE UNIQUE, LEAF-LEVEL INSIGHTS

» Make more informed, targeted decisions faster than ever before

» Increase yields by managing disease, pests and nutrition with this information

» Reduce chemical usage and soil compaction by targeting scouting and spraying, instead of whole

field coverage.

© Drone Ag Limited 2019



DroneAG (&

DB BT NES

Traction

2016-2018 —> Software Pivot

Training & Software focus
Skippy Scout platform
Over 200 users signed up,
worldwide

Crowdfunding
Target achieved in May 2019
with many farming investors

£460k turnover to date
Hardware & Training focus
2700 —> 20k website visits

Companies Using Skippy Scout:

—— McCreath
syngenta HUTCHINSONS Unvershty @%‘é’é’tﬁm

© Drone Ag Limited 2019
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DroneAG (%
Its coming, It works, Its Not legal yet
Trials Underway Potential Uses Worldwide
Drift studies with water Bracken control 20K+ used in China/Japan
Bio-nutrients on OSR Highly targeted application in crops Also Switzerland

Future

Drone mapping
Drone sprayer swarms

© Drone Ag Limited 2019
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summary

Working with other technology, drones help to form the solution

Agriculture Needs
Change

Increase Yields
Decrease Costs & Chemical Use
AgriTech is the Answer

- Skippy Optimises Crop g We're Growing
Management With a successful
Real Time & Leaf-Level crO\{vdfunding round
It works NOW behind us.

Drones in AG growing fast

Our Goal

Worlawide by 2025
30,000 + Users

The Skippy Farm Ai will provide practical, automated ‘big data’ collection, interpretation and delivery on the farm.

Automated drones will guide automated ground machinery and drone sprayers to target specific areas of
fields at exactly the right time, reducing costs and chemical use, maximising yields, minimising soil damage
and optimizing fuel efficiency.

© Drone Ag Limited 2019
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Bob Middleton
CSF Programme Manager
Natural England

Making the most of
Catchment Sensitive Farming

PrOJect Partners

A clear solution Working together with farmers for a 23 o Par‘i:';rs,
Depam“em ATURAL Environment
N

| for farmers healthy environment . for Environment ¥ Agency Group
CATCHMENT SENSITIVE FARMING > . Food & Rural Affairs




Catchment
Sensitive Farming

* Established in 2006.

* Works with farmers in England to
reduce diffuse pollution from
agriculture: air and water

* Uses advice and incentives to drive
voluntary action.

* CSF is a measure for Water
Framework Directive and National
Emissions Ceiling Directive.

CSF is targeted to priority catchments

and farms based on pollution risk.

* 102k km? targeted

* We deliver advice directly and via
private sector advisers.

* Incentives through Countryside
Stewardship — capital works and land
management.

1 A clear solution
for farmers
CATCHMENT SENSITIVE FARMING

* CSFis funded by Defra, Rural
Development Programme for
England and partner (Water Co)
contributions.

We have 102 experienced,
dedicated CSF Officers in
catchments.

* They focus on farmer
engagement and technical
advice.

* They are supported
through a comprehensive
training programme.

CSF has a comprehensive
evidence programme.

* This demonstrates the
impact and success of CSF.

Working together with farmers for a
healthy environment

CSF includes over 30 formal
partnerships and many informal ways of
working with partners.

Local work is guided by farmer

liaison groups
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The farms we’ve

worked with E
i

cover over

of England
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Our work has contributed to a

34% reduction
in pesticides in our rivers

We’ve delivered advice to nearly

20,000 farm holdings

..........

~\

4-8 X greater
pollution reduction

from agri-environment scheme
farms that also implemented
CSF advice

- A clear solution

for farmers
CATCHMENT SENSITIVE FARMING

Farmers have invested more than Engagas M Usn

| £182m on farm

infrastructure

T
y

1 ,1 70 next generation farmers

through the
Great Farm Challenge

as a result
of our work
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— A clear solution

| for farmers
CATCHMENT SENSITIVE FARMING

rThe farms we’ve i ' We’ve delivered advice to nearly | Our work has contributed to a |
worked with @& 20,000 farm holdings |  34% reduction
cover over Iil!!;! in pesticides in our rivers
1 ]rHelped farmers take 92% farmer
of {70,000 hr satisfaction |
—| positive _ S—
aCt'Ons @ for our lers
| to reduce g one-to-one
pollution advice

as a result
of our work

through the
Great Farm Challenge

Working together with farmers for a
healthy environment
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Improving farm performance

* Minimise overhead costs

e Set goals and budgets

 Compare yourself with others and gather information
* Understand the market

* Focus on detail
 Have a mindset for change and innovation

":‘"Preparlng for change
\\Theicharacteristics of, \

 Continually improve people management e ey

\ \ ‘ .'\VJ‘
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e Specialise

A clear solution Project Partners
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| for farmers healthy environment o S e NATURAL LW Agency Group
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Improving farm performance

* Minimise overhead costs

e Set goals and budgets

e Compare yourself with others and gather information
* Understand the market

* Focus on detail
* Have a mindset for change and innovation
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— A clear solution

CSF: maximising effectiveness

Improved ways to assist farmers
— Better incentives

— Better advice and more flexible products

Staff

— Training and development

Helping more farmers
— Wider scale and scope
— Broader approach

Research into delivery

— Knowledge sharing

Pro;ect Partners
Working together with farmers for a

CSF
‘ : pa”‘“ Environment Partners’
for farmers healthy environment 3’? ot SO . @ Agency Group
ENGLAND)

CATCHMENT SENSITIVE FARMING Food & Rur. IAff airs




CSF: maximising effectiveness

Improving Advice

and Incentive from Increasing Diversity of

Private Sector Supply

* Working with a wider range of Aerifood supply Chain Investors
partners in new ways:

* Water Companies
e Supply Chain companies Agrimetrics App
* Related sectors — forestry,

I-Know Food

A

Project Partners

CSF
g > Environment Partners’
for Environment NATURAL A Agency Group
Food & Rural Affairs ENGLAND|

A clear solution

S | for farmers
i CATCHMENT SENSITIVE FARMING

Working together with farmers for a
healthy environment




Future proofing

* How do we sustain change and adaptation —
future proofing advice

 We have many of the tools — need to increase
scale, scope and ambition.

* |Increased advisory capacity
* Supporting flexibility and adaptability
— Recognise long term nature of change

e Embedded business and environmental
efficiency is critical

e We all need to ‘sweat the assets’

= Project Partners
A clear solution Working together with farmers for a e

- '] for farmers healthy environment o Sk LW Agency Group
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NORTHERN FARMING CONFERENCE 2019

“Sweating the Assets”

ArmstrongWatson’

Accountants, Business & Financial Advisers
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2012 a challenging year.......




1 local Earm attended this fourth meeting ol the

Vi
sl\ shire group and Michael Blanche, QMS Knowledge
Transfer Specialist, said he was pleased with the

commitment farmers are showing to the group.

“The aim of the grazing groups is 1o inacase kg of liveweight
produced per hectare thiough better utilisation of grass,”
satcl Michacl.

“The theory is that farmers can double production over average
set-stocking systems through better pasture management and,
through the grazing groups, we arc sctting out to prove this,”
There are six grazing groups in Scotland — from "Lain in the north
to Glenluce in the south — and they are now at a stage where

benchmarking is starting to mean something.

Michael added: “We are developing cost of production fligures
mecting by meeting and measuring soil temperatures and grass
growth i order 1o make comparisons.

i =

BETTER PASTURE
MANAGEMENT CAN
DOUBLE PRODUCTION

Managing grass, and in particular white clover; was the theme of a QMS Grazing Group meeting
held on Alastair and Alex Brewster’s Rotmell Farm at Dunkeld earlier in the summer.

we

ryone can see that grass growth is less than last year. Flows
ed it and we have grown less than 70% of the g

we grew last year.

Ve 1

181

“That is over a tonne of dry matter per hedare as of June 1st. Over
three years, we will be able to build a picture of growth trends and
costs o production. Knowing this information is one step; the real
leap is how we fit our grazing systems to make the most of these
growth curves and hence reduce production costs.™

New Zealand pasture researcher John Brock spoke to the meeting
about white clover. He said it underpins New Zealand pastoral
agriculture, with rescarch showing 604 of white clover in the dict is
optimum for animal production.

‘There is no doubt that those present will have left the meeting
with a better understanding of how to cstablish and manage white
clover, and one of the key messages from John was that clover will
only fix nitrogen il natural soil nitrogen s low, so there 1s no point
in over-fertilising with bagged fertiliser.
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ROTMELL FARM:
AT A GLANCE

140ha improved
pasture/
120ha rough
grazing

Aberdeen
Angus cows

v,

Blackface
ewes

image: john Brock
He pointed out that a relatively
productive pasture will use
approximately 1200kg/ha of
nitrogen and the vast majority of
that comes naturally from the soil.
Clover can fix 50 to 200kg/ha of
nitrogen per year but will only do so
when it has to. This could be a real
challenge for any Scottish farmers
who think that il they do not fertilise
arass then it will not grow.

John was encouraged by the pasture
on most of the farms he has seen in Scotland, and particularly at
Rotmell where the clover swards were impressive. He said: “The
Scottish soils scem to have less organic matter which makes a
difference to the clover, but on the whole the pastures fme.

It is the management which is important.”

Alex runs 800 Blacklace ewes and 100 commercial Aberdeen
Angus cows on 986 ha at Rotmell. 'The farm is all LEFA, with around
110ha of improved pasture and 120ha of rough grazing.

"Market prices are beyond our control, so we
have to become more efficient at producing kg
of liveweight from grass.”

Although he has experimented with rotational grazing for a couple
of years, since joining the grazing group in july 2014, Alex has
picked up alot of ideas lrom the mectings. He said: “Itis good w
get the feedback from other farmers who are genuinely trying o
cut costs, The market prices are beyond our contiol, so we have o
become more eflicient at producing kg of liveweight [rom grass.”

One of the ideas grazing group host Alex Brewster is putting into
practice this year is to run his 50 spring calving cows and heifers
as one bateh with two bulls. He hopes this will improve conception
rates and shorten the calving period, while helping with grass
management. He aperates a three ha paddock rotational grazing
system and explaimed: *'he ewes with twins are a priority n the
summer and they get first shot at the grass for 48 hours, cating the
best of the leal and clover. Then the big mob of cows come in and
clean up for up to 48 hours, before the field is left for 21 days until

grass growth is 8 1o 10am or 2500kg/ha DM.

e B O WS il T TR
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“Ihe theory is that we are using stock to manage the grass while
increasing production at the same time. Ryegrass and clover want

to reproduce, so we are using stock to control the growth. We try
10 graze between 1500 and 2500kg/ha DML 11t gets to more than
2700kg/ha DM then it needs to be kept for silage, as it has lostits
full grazing potential.”

He is crrently using electric lencng for his paddocks but is
planning something more permancent this year. “Tt may scem
Tike a lot of work moving stock every two days but it takes no
longer to walk them through a gate into the next fickd than i
would to check them,” said Alex.

Michacl said that managing grass is as much of a skill as
stockmanship. He said: “Paralle] to all grazing group mectngs,
we like (o sce step-hy-step changes in how the rotational grazing
is developing. We are definitely secing that at Rotmell.”

Alex agreed, saying: "As farmers, we arce guilty of concentrating
on stock and we do not give enough consideration to what the
stock cats.” He is heading to New Zealand for a couple of months '
in January to see for himsell how grass is managed on the other £

side of the world.

“I believe that subsidies are on their way out, and in order o
grow the business 1 need the tools to do it,” said Alex. “Fertiliser
and concentrate feed are very expensive, and Tamb and heef
prices are beyond our control, so the anly way forward Taan
see is to be technically able and produce meat from grass.”#

Sheep are grazed for 2 days then cattie are grazed for ‘ ’_
2 days. The fieid is then left for 21 days until grass e
growth is 8 to 10ecm or 2500kg/ha DM
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QMS Grazing Group — Want and Need to Learn More



RUSSIA

2016 UK and Ireland.... Research Facilities in the search of Knowledge in Genetics and Genomics
2017 Argentina, Chili, Uruguay & NZ .... Grassland Utilisation and Adding Value to products




It is Never too Late to Start to Change
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Feeding the Biota
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Outstanding Eating Quality with Health Benefits - Omega 3




Built the Infrastructure to Increase Stocking Density and Driven Down Root Systems
Increased Soil Biota and Increased Resilience



JT The Soil Food Web

7, Arthropods
Shredders

Nematodes
Root-feeders

Arthropods
Predators
J\\ Nematodes
/7 Fungal- and
/\ bacterial-feeders
Fungi
Mycorrhizal fungi
Saprophytic fungi Nematodes
Predators
Shoots and
roots
e - ’ 5
* Organic ~ Protozoa
e 3 A el :
Waste, residue and ina ¢ .
metabolites from O L . Animals
plants, animals and Bacteria

microbes. Image courtesy of USDA-NRCS



Calcium (Ca)

Minimum

ANTAGONISM ——p——

Decreased availability of 2 nutrient to a plant
due to the action of another nutrient

Nitrogen (N)

STIMULATION -———Pp——-
High level of a nutrient increases the demand
by the plant for another nutrient

DO YOU ALL UNDERSTAND THIS?

T S

ROTMELL FARMING

Powered by Pastare




Farming is an Ecosystems
Management Business

-Mineral
-Water
-Air
-SOM

Farming is a Biological Business
-Soil Biota

-Fungi

-Nutrient transfer




Build Photosynthetic Capacity

Build Photosynthetic Rate

Solar Energy into Biological
Energy

Feeding the Biota

Increasing Feed Value




1% increase in SOM 225T W/HA

1% Increase in SOM £1800
Available minerals

80 Ton Atmospheric N above
every Ha

And Oxygen is our by product
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Increased Diversity — with Animals that are in Tune with their Environment




The Creator or the Saviour for Global Warming!




The Future is Bright The Future is Diverse The Future is Green
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