


Political address

Lesley Griffiths AM
Mnister for Environment, Energy and Rural Affairs

Chaired by: John Davies, President, NFU Cymru







Food politics and policies post-Brexit

Professor Robert Fickard
Food and Ntrition Bxpert

Professor Mchael Lee
Sustainable Agriculture Bxpert






Fake News

Robert Pickard
NFU Cymru
Llandrindod Wells
7 November 2019



From 2.5 million light-years

m) miles/s

.-
million m/s












Magnox Pond
Sellafield



Cows, Sheep & Pigs share
80% of their genes with
Humans
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HOW STRONG IS THE EVIDENCE?

IARC CARCINOGENIC
CLASSIFICATION GROUPS

Processed meats
have been given
Group 1 classification

==

Causes
cancer

% INCLUDES

Salami /‘

Sausages and
hot dogs

Bacon

®

Red meats
have been given
Group 2A classification

Pork Lamb

o

(Does not include
chicken or fish)

These categories represent how likely something is to cause
cancer in humans, not how many cancers it causes.




|JARC Carcinogen Listings

* Also in Group 1, . aflatoxins,
arsenic, asbestos, benzene, coal tar,
dichloropropane, diesel exhausts, ethanol,
Helicobacter, hepatitis B & C, oestrogen
therapy, painter, plutonium, sunshine,
tamoxifen, tobacco smoke, vinyl chloride,

X-rays.



|JARC Carcinogen Listings

* Also in Group 2A,

acrylamide, anabolic steroids, creosotes,
DDT, dichloromethane, frying emissions,
hairdresser, lead, nickel, nitrate,
shiftwork.

* Only one agent of 1,000 was listed In
Group 4 as



Physical Activity at Work
and Coronary Artery Disease

Rate/1000
1.6
1.4 1 Drivers
1.2 B Conductors
1 -
0.8 - 31,000
0.6 -
0a | London
0.2 - l Transport
0 Workers

Coronary Occlusion Early Mortality* J
L

Morris et al. 1953 *Within 3 days of Ml




Balanced Diet maintaining weight

Stems Potatoes

eaves Cereals

Flowers Bread
Fruits Pasta
Rice
Beans Milk
£ggs Yoghurt

Fish Butter

Meal  ~ihars Cheese



planet. However, there is still no global consensus on
what constitutes healthy diets and sustainable food
production and whether planetary health diets”
may be achieved for a global population of 10 bil-
lion people by 2050.

This includes a more than doubling in the con-
sumption of healthy foods such as fruits, veg-
etables. Iegumes and nuts, and a greater than

in wealthier countries). However, some populations
worldwide depend on agropastoral livelihoods and

animal protein from livestock. In addition, many
populations continue to face significant burdens of

undernutrition and obtaining adequate quantities of
micronutrients from plant source foods alone can be
difficult. Given these considerations, the role of ani-
mal source foods in people’s diets must be carefully
considered in each context and within local and re-
gional realities.




Macronutrient Intake
grams per day Calorlic Intake
{(possible range) kcal per day

Whole grains

Tubers or starchy vegetables

Frults

ds

Dalry

Proteln sources

Table 1
Scientific targets for a




Benefit versus Quantity
Micronutrients

Health
Improv

Intake of additional units



Estimated Atomic Composition
lean 70-Kg Man

Symbo
Element | No. of Atoms Element Symbol No. of Atoms Element Symbol No. of Atoms Element Symbol No. of Atoms

Hydrogen 4.22 x 107 Silicon i 3.9x10% Boron 2x10% Mercury Hg 6 x 1018
Oxygen 1.61x 1077 i 8.3 x 1022 Manganese 1x10% Arsenic As 6x 1018

Carbon 8.03x 10% 4.5x 1022 Nickel i 1x10% Chromium Cr 6 x 1018
Molybdenu
3.9x 10% Zinc 2.1x 102 Lithium i 1x10% Mo 3x 1018

Calcium 1.6x 102 Rubidium 2.2x102 8 x 1019 STemftm Se 3x 1018

Phosphorus 9.6 x 1024 Strontium 2.2x10% lodine 5x101° Beryllium Be 3x 1018

2.6 x 1024 Bromine 2x 102 Tin 4 x101° Vanadium Vv 8 x 10v7
2.5x10% Aluminium 1x10% Gold 2x10%° Uranium 0] 2 x 107
2.2x10% Copper 7 x 1020 Zirconium 2x 101 Radium 8 x 1010
1.6 x 102 Lead 3x 102 Cobalt 2x 10

Magnesium Mg 4.7 x 1023 Cadmium 3x10% Caesium 7 x 1018 Total 6.71x 10%7

42 Elements



Intakes for Women

: | [119-24
[ 50-64

Vitamin A |

Riboflavin

Iron

Calcium

Magnesium

Potassium |
Zinc

lodine —

0 10 20 30 40 50
% below LRNI



Minerals of Concern

Protons Electrons Substance Group lon

Magnesium 12 28,2 alkaline earth metal 2 Mg*

» Potassium 19 2,8,8,1 alkali metal 1 Kt

e Calcium 20 2,8,8,2 alkaline earth metal 2 Cat*t

* Iron 26 2,8,14.2 metal Transition Fe™**
Fe +++

e Zinc 30 2,8,18,2 nEeEl Transition Zn**

e Selenium 34 2,8,18,6 non-metal 6 Se**

* lodine 53 2,8,18,18,7 halogen 7 I-



Minerals of Concern

Protons Electrons Substance Group lon

* Magnesium 12 2,8,2 alkaline earth metal 2 Mg**

» Potassium 19 2,8,8,1 alkali metal 1 Kt
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Mitochondrion




Vitamins of Concern

Provitamins  Substance Fat soluble
* B, C,sH,N,O  Riboflavin Flavanoid No
« Folate C,gH,(N,O,  Folic acid Heterocyclic amine No
« A C,oH3,0 Retinol ~ Carotene Unsaturated hydrocarbon chain Yes
D C,;H,,0 Calcitriol Cholecalciferol ~ Steroid Dy
Yes
Ergocalciferol ~ Steroid D,
B, YB3late A D




Vitamins of Concern

Provitamins  Substance Fat soluble
* B, C,sH,N,O  Riboflavin Flavanoid No
« Folate C,gH,(N,O,  Folic acid Heterocyclic amine No
C,oH3,0 Retinol ~ Carotene Unsaturated hydrocarbon chain Yes
D C,;H,,0 Calcitriol Cholecalciferol ~ Steroid Dy
Yes
Ergocalciferol ~ Steroid D,
B, YERlate




Feed and n-3 PUFAS In beef

;}‘.\'j'.v‘ftr' capliides
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After Enser et al. 1998

ALNA EPA DHA



Supply & Demand

Price

» Edumotion _

products

O_
9
8
7
6
5
4
3
2
1
0

0 1 2 3 4 5 6 7 8 9 10

Quantity supplied or demanded



UN Nutrient Value Scores

Chicken Honeybee

Payne et al. (2016) Europ. J. Clin. Nut.









IE

Vé University of ROTHAMSTED
A BRISTOL RESEARCH

Sustainable agriculture and role of livestock in
food security

Prof Michael Lee

Head of Sustainable Agriculture Science, Rothamsted Research,
North Wyke; Chair in Sustainable Livestock Systems, Bristol
Veterinary School, University of Bristol



Sustainable Farming Systems

SOCIETY (PEOPLE)

ood Quality
& Safety
Farmers Skills
Rural Social &
Economic Conditions

Soil Health
(Plant and Animal Health)

Food Supply Soil/Water/Air
Farmers Income Energy

Sustainable Food Biodiversity
Products

ECONOMY (PROFIT) ENVIRONMENT (PLANET)




Trade — offs (e.g. Beef)

Criteria Measure Units
Animal performance Daily weight gain Kg weight gain/day
Carrying capacity Animals per hectare Kg weight/ha

Nutritional quality

Nutrients per hectare
(e.g. calories, protein, minerals)

Kg nutrient/ha

Nutrient and soil loss to water

Soil Health

Losses per hectare per day
SOC

Kg/ha/day
%

Greenhouse gas emissions

Sulphonation
Eutrophication

CO, (or equivalent) per unit of
animal product
(S and P equivalents)

Kg CO,eq/kg product
(S and P equivalents)

Animal health

Costs of preventive veterinary care
and treatment of diseases

Veterinary costs (£)

Animal Welfare

Negative and Positive assessment

Disease/EU
Behaviour /time

Biodiversity Range of wildlife and plant species |Species/ha
Inputs (fertiliser, machinery, | Purchase cost £

labour)

Outputs (beef cattle) Sales value £




ROTHAMSTED
RESEARCH

Metrics of Sustainability

&

Correlations between soils, environment and production 3

_

SOC (t/ha) 1

SOC heterogeneity 0.131 1
Botanical B-diversity 0.306 0.342 1

Water discharge (L/ha) ~0.383 0.097 -0.111 1

Stocking rate (kg day/ha 0.476  —0.048 0.603  -0.427 1

Liveweight gain (kg/ha) 0.376  —0.469 0.558  -0.387 0.697 1

NEEH| |poeo
=R ] ?EE;E

Based on pre-2013 data from 15 catchments at the North Wyke Farm Platform

Takahashi et al. (2018)



Soil health — Role of grazing livestock

Grassland:

Degraded |

/cm ht

4 T T
Organic Carbon
Mg ha't
(O s0
e © 20 .

SOC influence on connected

porosity regulates not only

nutrient flow but gene

expression by controlling O,
diffusion within the soil profile<

00 01 02 03 04
Connected Porosity

0.5

noxic Proportion

ROTHAMSTED
RESEARCH

0.8 1

o
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0.2 4
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“"rn.............),, Arable

o-® Grassland

0.0 - -
10 20 30 40
Matric potential / kPa

wetter<:> drier



Soil loss from arable versus grassland soil = North Wyke Farm Platform

/19 12:00:00

T
o170 /18
1

T
01/07/18
'

31/10/19 00-00;
T

o1/01/1%
0




Global Warming potential — mass based assessment
(CO2eq/kg product)

909

807 . Ruminant
704 . Other

60+

th
=
1

Carbon equivalent footprint
F oY
=
[

(kg CO,e per kg product)

(]
=
1

Grazing Sheep  Meadow  Fesdiot  Ssafood Pork  Aguaculture  Chicken Engs Meat  Beans, peas
beet beef best seafood substitutes  and soy

Reproduced from Nature Climate Change: Ruminants, climate change and climate policy; January 2014

ROTHAMSTED
RESEARCH



Accounting for nutritional quality: nutrient index (NI)

(contents per 100 g meat)

Beef Chicken Lamb Pork
Nutrient Unit RDI Concgntrat Forage Intensive Free range Lowland Upland  Intensive

Protein g 50.25 23.5 23.5 26.3 26.3 20 20 18.6
MUFA g 37.5 1.13 1.63 3.70 5.44 1.30 1.07 0.85
EPA+DHA mg 250 34 27.4 17.6 14.7 26.4 31.7 14.8
Ca mg 700 5 5 11 11 12 12 10
Fe mg 11.75 1.6 1.6 0.7 0.7 1.4 1.4 0.4
Riboflavin mg 1.2 0.26 0.26 0.15 0.15 0.2 0.2 0.18
Folicacid pg 200 16 16 9 9 6 6 1
Vitamin B12 pg 1.5 2 2 0 0 1 1 1
Se Hg 67.5 8 8 15 15 3 3 11
Zn mg 8.25 4 4 1.5 1.5 2 2 1.3

Red: nutrients to be discouraged



Accounting for nutritional quality: nutrient index (NI)

% RDI/100 g meat

35

30

25

20

15

10

Concentrate

Beef

Based on 10 encouraged nutrients - 2 discouraged

Forage

Average % RDI satisfied across all nutrients
(100% = all nutrients satisfied solely by this commodity)

Saarinen et al. (2017) Journal of Cleaner Production
Beef performs best

Intensive Freerange Lowland Upland Intensive

Chicken Lamb Pork



Baseline: conventional GWP (mass-based)

Mass based global warming potential

N
wn w

N

kg CO,-eq/100 g meat

o
U

Concentrate  Forage Intensive Freerange Lowland Upland Intensive

o

Beef Chicken Lamb Pork

Chicken performs best



Mass-based GWP vs NI-based GWP

Mass based global warming potential

i ]
O — [ |
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QO c © o U w © o 5
1 (o) — e + o ) +—
@
) .
00 Beef Chicken Lamb Pork
-z

NI based global warming potential
5 {3 - —
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o .
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McAuliffe et al. (2018) Food and Energy Security Beef performs best



Accounting for other metrics: arable land use (ALU)

Arable land use per 100 g meat

Concentrate Forage Chicken Lowland Upland Pork

Beef Lamb

Lamb performs best
Wilkinson and Lee (2018) animal



Finally: Arable land use (ALU) per NI provision

Arable land use per 100 g meat

Concentrate  Forage Chicken Lowland Upland Pork

ALU (m?)
coooor
ONPOO

Beef Lamb

NI based arable land use
__ 015
O 0.10
0.05

0.00 I -

Concentrate  Forage Chicken Lowland Upland Pork

ALU (m?2/1%R

Beef Lamb

Lamb performs best



Upscaling the framework

» Objective: to test the hypothesis that ruminants can provide
more nutrients for humans per ha of arable land than
monogastrics

» Case study: INRA France I I

» Sample: 571 agricultural land units (petites régions agricoles)

*%* Ruminant share: 0 — 1 based on livestock units
** NI: accounts for meat, milk and eggs
** GWP: based on life cycle assessment (LCA)

** ALU: includes displaced land outside PRA (Tichit et al., 16:45 today)



NI per ALU

Each dot represents a PRA and their average LU/ha

Mutrient index per AL (people/ha)

500 750 1000

250

Mirrors the tendency of
Aggregate data of greater NI from cattle
regions

Stocking rate (LU/ha)
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0.5-1.0
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NI per GWP

High nutrient density affects GWP distribution

Mutrient index per GWPF (peopleft COZ2e)

a0

60
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20

-

Stocking rate (LU/ha)
<05
0.5-1.0
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Ruminant share




NI per GWP

Mutrient index per GWPF (peopleft COZ2e)

a0

60

40

20

Ruminants can be better or worse
Bimodal distribution of extensive regions

Stocking rate (LU/ha)
* <05
0.5-1.0

* 10=< * .

0.00 0.25

Extensive regions can perform very well due to low ALU Ruminant share




What is sustainability?

Mass based global warming potential

oY)

S

— 2
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o ©

O O
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4

NI based arable land use
5 it
3z
)

) é % ) 80 GC) L%
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Beef Lamb

Upland |

Pork I



Livestock of course are more than food

. L ), e ST T Y R Sof vilow, T TOR NN
-l 5 A TS E NI - A W A Y T
! R ) r e FASNW. Mt

Livestock are part of the
sustainable global food security
But great care must be given in

developing metrics when determining
their role




Soil to Nutrition
Institute Strategic Programme

\,/

ROTHAMSTED
RESEARCH

Mechanistic Targeted Food Systems
understandin interventions Private and

public good

Delivering ‘fit-
for-purpose’
metrics to
benchmark and
improve
nutrient use

Micro-scale processes Management impacts
which drive nutrient on nutrient use

use

UK Research
and Innovation

#3BB3RC
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ROTHAMSTED
RESEARCH

PENNSTATE

¥

Kerala Veterinary and
Animal Sciences University

) LLA @
%% www.globalfarmplatform.org
' AUBERTA

UK Research
and Innovation

A
Send a Cow %

bioscience for the future

. Worldwide Universities Network
THE UNIVERSITY OF
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Strengthening global research through multilateral partnerships ﬁ HT
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The realities of international trade

Dmitry Grozoubinski
Founder and Lead Trainer, ExplainTrade.com

—

Chaired by: John Mercer, Director, NFU Cymru



Trade Policy and Farming
(the 13 slides in 20 minutes version)

Ela
L

0 00

AR AR

Trade :E‘}zl‘alained

www.explaintrade.com

Dmitry Grozoubinski
Founder, ExplainTrade
@DmitryOpines




Trade policy International Trade
is a government policy is restrictions
toolbox on that toolbox

ExplainTrade.com



What are the farming relevant “tools?”

& _ * Tariffs
. ulif e * Regulations
2 * Subsidies

ExplainTrade.com



Tariffs

* Taxes on Imports
* Either:

&
* Per cent of value; *,
6
)\
* Flat rate based on volume; or Vpe
0204 10 - Carcases and half-carcases of lamb, fresh or chilled :
0204 100010 v - - Of domestic lamb

ERGA OMMES (ERGA OMNES 1011)
- Third country duty (01-07-2000-): 12.80 % + 171.30 EUR / 100 kg

ExplainTrade.com



Tool 1: Taritts — Detecting Nonsense

* Bounds vs Applied and WTO vs
FTA
* How high was it?
* How high will it be?
* How high is it for my competitors?

ExplainTrade.com



Anatomy of a Tariff

11

10

The WTO (MEN) Bound Rate
How high the tariff could be for imports
from any WTO Member

The WTO (MEN) Applied Rate
How high the tariff actually is for imports
from any WTO Member

The FTA Bound Rate
How high a trade agreement says a tariff
could be

The FTA Applied Rate
How high the tariff actually is under the
trade agreement

Tariff Free
What local producers and customs union
members pay

ExplainTrade.com

10%
8%
6%
5%
0%



Quotas — Two
Tiered Tariffs

* A lower tariff rate, but
only for a fixed volume

* After that, a higher one

* EU Quotas:

* Country Specific: Can be
very large

* Open to All: Generally
very small

ExplainTrade.com

EU Sheep and Goat Meat Quota
Allocation Whole World,

2 200
Ca el Argentina,
23,000
Australia,
19,186

®\Whole World

= Argentina

(T Uraguay,

Australia
New Zealand

m Uraguay

New Zealand,
228,389



Tool 2: Regulations

ExplainTrade.com



Tool 2: Regulations

® Protection vs Protectionism
® Regulation is really two questions:

How do you
prove
compliance?

ExplainTrade.com



Rules around Regulation

* Rules for what can be banned:
“Legitimate Policy Objective”
* Protect plant and animal health 1n own

territory
“Non-discriminatory”

“Established science”
“Not a disguised barrier to trade.”

ExplainTrade.com



Regulations in Trade Negotiations

* About the process and approach

.

ExplainTrade.com



Tool 3: Subsidies

e Under international trade rules:

* The government can subsidize farming
e Alot

ExplainTrade.com



Subsidy Types

Non-Production Linked Payments = Unlimited
Production Limiting Payments =  Unlimited
Production Linked Payments =  Generously Limited

Export Subsidies = Banned

ExplainTrade.com



What can an FTA do for a non-viable export?

An FTA
May Reduce May
or Eliminate Partially
C_ e Bankasa
Al ! w___J
Demand
Tariffs ) ’
-amers Won't Improve Won’t
Practicality

n Won’t

—11NCredse —
Demand

ExplainTrade.com

73



... and those are the basics

ExplainTrade.com






Europe: A shared farming future

Breffni Carpenter
Agriculture Counsellor, Permanent Representation of Ireland to the European Union

Chaired by: Huw Thomas,-"ii’olitical Adviser, NFU Cymru



Eur
shared fa




Characteristics of the agriculture sector vary
widely between countries, the main
challenges are broadly the same:

Lagging farm incomes

Resource constraints (Land, Water)
Environmental/Climate (labelling?)
Rapidly increasing future demand for food




vV v v v v Vv

Demand!

Supply!
Population, Income increasing - Land & Water constraints
China and others eating more meat, dairy - Government policies:
. .. Price, stocks, insurance
Shift to Urban Living - Trade
Bio-energy use growing - Environment
Food Demand +60% by 2050 - Climate Change

Increased volatility



Irish Agri -Food

UK/Ireland Agri Food
Trade (Global Macro
Numbers)
10Bn

Number of farm
families
130,000

Employment 8 %




. ratification bv all the ontracting States in
% LIS agreement shall be submitted for ratification by all the 5
R off Ll LY . b . s i i
accordance with their fespective constitutional requirements,

Atticle 50

L. Any Member State may decide to withdraw from the Union in accordance with its own
constitutiong] requirements,

2 A Member State w
In the light of the gui

European Counci of s Intention

y the European Council the Union shy]] negotiate ang

gements for jt withdrawa| taking
framework for its future relationghin w: Union, Tht agreement shal| |y

y on the Functioning of the European
ncluded op behalf of the Union by the Counci| acting by

 Qualified majorip,




Taking Back Control!

M ¥ 3

Referendum on the United Kingdom’s
membership of the European Union

Vote only once Dy putting a cross [x in the box next to
your choice

Should the United Kingdom remain a member of the
European Union or leave the European Union?

Remain a member of the European Union

Leave the European Union




If you don’t
know where
you’re going
any road
will get you
there.



S ! ’ ,, ' - /
f X & Y / —
Leaving Customs Union Leaving Single market



Trading on WTO terms?




» Leave EU Single Market/Customs Union

2 Political declaration of October 2019...

2 It’s a Framework for our future relationship which envisages a
“FREE TRADE AREA” with a level playing field and deep
regulatory and customs cooperation.

2 FTA to ensure no tariffs, fees, charges or quantitative
restrictions across all sectors.

2 Aspires to single SPS entity...

But,.... But,....But,....



Assuming Withdrawal Agreement Bill is passed, we reach “The

end of the beginning”

Transition (i.e. the Status Quo) until 315t December 2020

(extendable on request)

Negotiations on Future Relationship as set out in Political

Declaration



Negotiate ambitious FTAs

~ Free Trade Agreements take time to negotiate - one took up to 20 years!

» The Politics of EU FTAs: Trade-off (infighting) between Member States offensive and defensive
interests.

» EU Member States and European Parliament must agree on Commission’s negotiating mandate -
this also takes time!

» The EU has been
negotiating FTAs for
decades....
experience counts!




“Don’t underestimate
the difficulties of the
process of ratification
of a future UK-EU trade
deal and other
agreements the UK must §
negotiate in the coming §
years. If it is not
ratified, we return to
zero.”

Michel Barnier, Oct 2019




And, as Peter
Sutherland is
reported to have
said after his first

briefing session as
GATT Director
General...







Technology: The future of farming

Sam Watson Jones
Co-Founder, Small Robot Company

Dr Andrea Graham
Head of Policy Services, NFU and ‘The Future of Food 2040° Author

Campbell Mauchan
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Small Robot
Compahy

Every Plant Matters



HE THLIRD
AGRICULTURAL
REVOLUTION IS DEAD

Arable farming stopped working in 1990.
That’s when yields stopped trending upwards.

That?’s when costs started growing faster than revenues.



FARMS AREN’T WORKING...

BUT FARMERS ARE CHANGING

- 8@@
£18@/Ha . .

How much an average farm will lose in

2020-2021 9 l

e farmi PACRRES
O/ 2050 cas s
70
Arable farms unprofitable without
subsidy !E 4 n
Creating a
£2 1 b $24®bn i

opportunity
dies 2018 - 64% of TOTAL



The Aga sessions |

Detailed qualitative research with 100 farmers.
Farmers can see the problems.

Farmers not afraid of tech.

But... farmers ARE afraid of the tech failing.

Farmers can't afford the initial outlay.



LONG LIVE THE

4th AGRICULTURAL REVOLUTION

3Ro

Heavyweight
High cultivation

Per field
intelligence

Mass application
Nutrient draining
Unsustainable

471H

Lightweight
Minimum cultivation

Per %lant
intelligence

Precision application
Nutrient neutral
Sustainable

1ate value generated of $800 bn 1if all of the technologies are fully adopted globally ¢

Goldman. Sachs - Cheating Malthus with Digital Agriculture



MEET THE ROBOTS

TOM

Per plant mapping and monitoring

WILMA

hta analysis and
lecision enging

o

—

DICK HARRY

Weed, pest and disease|control Planting and fdeding




WILMA
IS THE
BOSS

Takes Tom’s data and turns it
into instructions for Dick and
Harry

She is a distributed operating system that uses
AI and data analytics to deliver per-plant
intelligence on a farm scale.?*

Wilma will be ready to go 1in October.




TOM IS
CURIOUS

Constantly gathers per plant
data

Tom is a scanning robot that lives on
the farm covering 20 Ha/day. Soon he
will be fully autonomous, Lliving in his
own kennel equipped with battery
charging and edge processing.

Available in October.



DICK IS
RUTHLESS

Kills each weed individually
with lightning

Dick uses RootWave’s electric weeding
system. He is instructed by Tom’s data and
Wilma’s intelligence. Dick is the first time
a farmer doesn’t buy a chemical.

Available in Oct 2021



HARRY 1S
NURTURING

Plants each seed precisely

Harry is a htweight planting robot
cov%r1ng 2@Ha§day w1thout disturbing the
so1i

Harry is the first time a farmer doesn’t
need” to buy a plough.

Harry will be available in Oct 2022



DELIVERY SCHEDULE

PAONRS

— October

Stage 1 -In-lab
PoC

@%%C

HARRY

Stage 2 -
Infield trials

DICK

WILMA Al

Stage 3 -
Productionisatio

TOM

n

WILMA WEED

WILMA INTERFACE

Stage 4 -
Manufacture

THARSUS

DELIVERING TO
300Ha
GENERATING

REVENUE




DELIVERY SCHEDULE -

Jan

2022

PRECISION SPRAYING

FERTILISER -

IRRIGATION

HARRY

WILMA ATJ

DICK

WILMA CROP HEALTH

Stage 1 -In-lab Stage 2 - Stage 3 - Stage 4 -
PoC Infield trials Productionisatio Manufacture
f n THARSUS

TOM

WILMA WEED

WILMA INTERFACE

GENERATING REVENUE

OPERATIONAL PROFIT




SHRVCE DEIVERY TIMAINE

Tom

Dick

Harmy

Wilma Al
Wilma Ratform

6T-8TOCMV
610SS

0Z6T0CMV
020¢ss
jraerderaii\4
T20ZsS
¢CTe0CMVY
(A4S
€¢2c0CMV
€20¢ss

1L A4\
¥20¢ZsS

—— FRLRUNNER1 senice launch -Monitoring,
FELRUNNEBER2 senvice launch -Monitoring & Weeding
FULL FaaS 1 service launch - Monitoring, Weeding & Hanting

R&D Feld trials

R&D

Feld trials|

Initial senvice rollout

R&D

Initial service rollout

RoC & Architecture

Interface and workfig

32000 Ha
30000 Ha
28000 Ha
26000 Ha
24000 Ha
22000 Ha
20000 Ha
18000 Ha
16000 Ha
14000 Ha
12000 Ha
10000 Ha

8000 Ha

6000 Ha

4000 Ha

2000 Ha

—— SERICEMODH_FULLY OFERATION AL

UK Senvice coverage
20192023




WE KNOW WHAT’S IMPORTANT TO FARMERS

Reliability and price of service. Maintaining or improving
yields. Low barrier to entry.

WE KNOW HOW FARMERS BUY

OU R A long term relationship and building of trust. Trialable,

BUSI N ESS gradual adoption.

MODEL WE KNOW WHAT FARMERS FEAR

Risk of tech obsolescence. Machinery they can’t fix. High
level of capital investment.

SO WE INVENTED FaaS

Per hectare, end to end service - hardware and software

No capital outlay with no risk of obsolescence

Great customer service through regional hubs and ongoing,
online and on-farm presence



'60 ha
£150/ Revenue (1in

Revenue l : Seeds / ferts

Pt g .-.‘ . : )

Seeds i ferts /5 sp 6, { Labour + Machi (£25{5000 sav1ng)
‘ Overheads - £2‘3,peo (£14,000 sav1ng)

*

Labo.ur~+ ,Mach'lnery Z £31‘v E 8
o Y SRS, T sk B S Small Robot costs & £24,‘000 ny

Overheads - £37:,'00(:)‘ - . . P/ L +£15 , 509
P/, = 4-£1155000%0 | N




OUR CUSTOMERS

We are by farmers for farmers. Over 120
farmers have invested in us.

0 farms 70 farms 120 farms 2 7S
ol 20,000 Ha 80,000 Ha 177m arable
customer UK Farmers who UK, US and Canadian 'Fa rms

s have signed n Farmers who have 6. 2bn Ha

invested in Small
Robot Company.

MoU

Total global
addressable audience

TARGET 200-1000 Ha arable farms that are
using regenerative practices such
as no-till.

MARKET
Initially UK, then US and Canadian



OUR TARGET AUDIENCE

We will operate initially in the UK, US
and Canada

We aim to capture 1.5% of UK, Kansas,
Nebraska Iowa and Saskatchewan arable.

Th 'g%né[rlgﬁwgb e wilbpd&sing on And we only
B need
£169.2m 166k 2188
hectares

per year
customers

..and we know 120 of them
already.



THECOM

ETTMON

Broad coverage

@ ecorobotix
.,,L\\ ACFR
Amm e 0 o Ly \5
i)
RBLUERIVER
Single
function
@ BOSCH
Naio —
TARTAN
SENSE
Speciality

Source - Better Food Ventures AgTech Landscap

Smal Robot
Company

RUll senvice

N
| — J
v

SAGA

RO3OTICS



WHAT DO WE NEED TO GET RIGHT?
HOW ARE WE DOING AT THEM?

Selling to
farmers

Identifying the
customer need

Evolving a brand

Building
relationships

Answering
high tech
problems

Forming the right
gquestions

Creating an
experience

Setting the right
challenges

Production
of
reliable
robotics
at scale

Knowing what we can
do...

Building the right

+aoaam

..and what other
AV AN S I L., B e




HOW DOES OUR TEAM MAKE THIS HAPPEN?

Selling to Answering high tech Production of
farmers problems reliable
robotics at
scale ®
oo rootwave”

farmer ($650m)

Zaps weeds. Zero chemicals

P.E.S Technologies

THARSUS




Projected Revenues and Profit

£25,000,000

£20,000,000

£15,000,000

£10,000,000

£5,000,000

-£5,000,000

/

//

i

e

20

2024

2025

2026

e==mRevenue e===Profit



EXIT STRATEGY

To become a global Agri Industry player

Why?
We see the market as being ripe for a disruptive
challenger brand.

OQur ambition is to transform the global agri-
industrial landscape.

The ‘big players’ are interested in gradual
evolution.

We see the start of the 4th Industrial Revolution.

Who’s done it before?

The groundwork has been done. Thergyfays,Pagtfon - $3.5bn (2018)

number of agritech startups who hauscdade Tits®d® I MYSE for $233m
rapidly changing space.

Climate Corp to Monsanto - £1bn - 2013
Blue River to John Deere - $305m - 2017

™~ ~ s o SN PRS0 [P



WHAT WE HAVE RAISED.. AND OUR

ASK

We have raised

£1.2m - Crowdcube
funding

£1.3m - IUK Grants
£100k - Prepayment
£400k - Other

We are looking for

£2m

To deliver a production
ready ‘Tom’ robot and
‘Wilma’ backend, capable
of crop monitoring at
scale in 2020.

We will then require a
Series A round of £10m-
£15m



Smal] Robot
Gompany

Winners - Europas Best AgriTech Startup
Winners - CogX AgriTech Innovation Award
Winners - Drum Social Purpose - Best Use of Technology Award
Winners - BT Tech4Good Connected Society Award

@smallrobotco



THE FUTURE OF
FOOD 2040
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Head of Poli '
ead of Policy Services 3{ OUR FO0D
A OUR FUTURE

) #NFU19

. @Y @NFU




OUR FUTURE

#NFU19

@OUR FOOD
4
)




UR FOOD
UR FUTURE

Facts..... \*

(o] ®)



AN

S

445

=222 IV OUR FOOD
STREN

“7 w3 ¢ OURFUTURE

‘: - "@.‘.ﬁ.."

.

P #NFU19

R

¢
\/
Y
Y
A

N

N o N

0 & 2
R e bt Al
. K v

NFU supported by

@ NFU Mutual fcy.m /-NFU



1. DIET:
WHAT WE'LL BE EATING

OUR FOOD

';: OUR FUTURE

) #NFU19



Ageing and more urban
population

Growth of convenience
Health and personalisation
Diets will change......but
slowly

OUR FOOD
" OUR FUTURE

) #NFU19



Online and frictionless
Home stocking systems
More competition

Food ‘“‘theatre”

Demand for transparency

OUR FOOD
" OUR FUTURE

) #NFU19



2. PRODUCTION:
HOW WE'LL BE PRODUCING IT

OUR FOOD

ui' OUR FUTURE

) #NFU19



Robotics
Electric vehicles
Vertical farming
Nanosensors
Biotechnology

Y OUR FOOD

OUR FUTURE

) #NFU19



Robotic pickers, virtual fencing and autonomous crop-care........

-'.-'.r.r..r
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Big Data meets Big Biology.....




3. IMPACT:
WHAT IT MEANS FOR BRITISH FOOD &

FARMING

v /OUR FOOD
\ OUR FUTURE

HHHHH



More diverse farm
business structures
Greater integration
Emphasis on skills and
training

OUR FOOD
';: OUR FUTURE

) #NFU19



More diverse farm
business structures
Greater integration
Emphasis on skills and
training

Risk rISK

Managing risk

OUR FOOD
';: OUR FUTURE

) #NFU19



EXPLORING NEW MARKETS

4. OPPORTUNITIES






Business focus

Productivity

Transparency  management  Environment Volatility

OUR FOOD
';: OUR FUTURE

#NFU19



THE FUTURE OF
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£\ AgriWebb

Simple tech making
an impact on farm.



Quick Intro




CHANGE



Innovation




Innovation

3\_03\(3\!5“-“

®

NETFLIX / VIDEO STREAMING

Neither RedBox nor Netflix
are even on the radar screen
in terms of competition.

JIM KEYES
CEO of Blockbuster

Speaking to Motley Fool in 2008.
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A
Changing
demands

Animal Reporting andJMovement.Service

- - e o
P S % Rt ey
’owN e R g o

A

British Cattle

Movement Service



“If you take care
of your sheep,
they will take
care of you and
your family”




Innovation on farm



Changes in Farm Tools

143]

PRG 1435/1/55
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Changes in Farm Tools
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New Tools

ainfall Gauges

FARMBOT

MONITORING SOLUTIONS

v

&'\\v

P

4

cibolabs




Technology of Tomorrow




Why, What & How?



AN ~

tR
Results indicate ... gains of $14 to

$118 in Gross Margin/Ha

Meat and Livestock Australia
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A
Changing
demands

Animal Reporting andJMovement.Service
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A

British Cattle

Movement Service



What's Needed

Flock Book

Herd Book

Pasture
& Slurry

Medicine Usage

BCMS &

EID Cymru

aouel|[dw0)-SS01D N,

— =
Ul
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Unique farms,
common challenges.
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Start With the Challenge

Compliance?

driven decisions?

Data-
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I’'ve been supplied
with?
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We’ve always done it
that way. yy



Simple solutions
to solve
complex farm
problems




It's just the reward and
iInsight for minimal input
effort

Michael Cobiac
South Australia
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Dashboard Biosecurity

BAS 8

FOX HOW PASTORAL

Edit mode Read mode = e

| moved my shearing
date and saw my

Plan Summary

Plan Details Biosecurity Resources.

FOX HOW PASTORAL

L] 0 ’ L]

Scannlng A) S INCrease .
Review Date Aug 22, 2019 o
PIC: FHPBOO2 Animal Health Al

L] 4= mia
Biosecurity Plan Template: LEN On-Farm Biosecurity Plan including JBAS Crmerpaney Animal Gssase Watch Hotline
Plan Level: J-BAS 8: High assurance 1800 675 888
Er:lr"g::ncy Animal Disease 1800 675 888 “w“‘:;":"’ Hotlin

Edward Legge

Tasmania Farm Devails -
Inputs 25/25 v L

People, Vehicles & Equipment
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| think if you asked my
wife she would say |
used to be stressed for

a week before an audit.

Sulwyn Jenkins
West Wales
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Quick Recap

Quick Recap

Mob Details

Summary

[0 Red Tag Chai

History

rolais Cows

rs 9 menths ald

Farming Innovation

Farmers always have been and always will be innovative.

The next version of that is to leverage tech.

Find what works for you
You may not need the latest and greatest piece of
technology. Find what can help your farm.

You’re not alone

Everyone’s farm is unique and yet the challenges you'’re
facing day-to-day are similar. Ask what’s working for
someone else.
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4% AgriWebb

www.agriwebb.co.uk

@CMauchan
@AgriWebb







