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Why do we need regulation anyway?




‘The Custard Test’
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Policy & Regulation for Livestock Agri-Tech
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Bishopton Veterinary Group
Founded 1943-Ripon, N. Yorks
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Space at Caxton Lodge was limited, with the Practice
occupying & room o the cellar, an outhy I.l|,.-,' Ly
office and a small room in which the dispensary was howsed
Mr Spediding recalls that the dispennar worktops doubled up as
opetating tables used to carry out cat spays (prioe to Neil's arrival
: . these surgical opecations had to be referred 1o 2 Practice in Hatogate
Foday's Practice was first founde d by Ronald Wood in 1945 A\ local GP and his young Gamdy owned wnd lived in

Caxton Lodge but as the Pracoice grew, so 1oo did the

‘The premises at the nme were 1n Caxton Lodg
on North Strect 1 Ripon
Ronald was joined by Philip Blackbum in 1950,
followed by Neil Spedding in 1960

nowe levels of catn and dogs receiving treatment
something, whch did not go down well with the residenia
For this rowson, o0 bl could be kepo i oveonight

and alremacive premises had eo be sought




What is RAFT?

esearch

dvanced breeding
ood futures
raining

“Agri-tech & bio-tech Innovation
in Sustainable Livestock Food”

RAFT established in October 2010
Developed by Bishopton Vet Group

www.raftsolutions.co.uk
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RAFT & Harper &
Keele Veterinary
School: INSHAW

RAH Solutions Ltd
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Harper & Keele

VETERINARY SCHOOL

I S H a W jion Our Approach Key Areas Get Involved

Institute for'Sustainable
hvestock Health and Welfare

IN ASSOCIATION WITH

Harper Adams Harper & Keele RAFT.. .
University VETERINARY SCHOOL N ——

IN ASSOCIATION WITH

Harper Adams  Harper & Keele

RAFT. .
RO DA SRR AT
U VETERINARY $SCHOOL ———

MISSION STATEMENT

We aim to promote and develop sustainable livestock health
and welfare and the central role of vets in delivering these
goals to promote a balance across four Key Areas:

Animal Health Environmental One Health and
and Welfare Management Antimicrobial
Resistance (AMR)
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I nS H AW About Us Mission Our Approach KeyAreas Get Involved

OUR APPROACH

We aim to deliver our mission through an Interdisciplinary

RAFT... Approach working across three main streams with inclusive
collaborations:
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- Animal Health and Welfare

Department
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Animal Health and Weifare Board England (AHWBE)
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Board members

Non-executive directors Executive directors

e Jonathan Statham (chair) * Pamela Thompson-Director

* Charlotte Commins * Christine Middlemiss-CVO

 Gwyn Jones * Richard Lewis-CEO APHA

* Peter Laurie * Ele Brown-DCVO

* James Russell * Emily Cattell-DD Evidencing and Analysis

e Julia Wrathall
Secretariat team: Julie Fitton and team

Department
for Environment

Food & Rural Affairs Reporting to Defra Ministers
sssss Baroness Hayman and Angela Eagle




Purpose of the Board &oh

Department
: for Environment
Purpose: Food & Rural Affairs

« To provide support, advice and constructive challenge in the
development and implementation of animal health and welfare strategy
and policy.

* To provide leadership, championing the ethos of partnership working
between industry, animal keeping sectors and Government.

* To encourage and enable action by all animal keepers at individual and
sectoral level to minimise threats to animal and public health and
animal welfare, whilst maintaining competitiveness.

 To work collaboratively with policy teams across the Defra Group to
achieve this.
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Animal Health and Welfare Board England (AHWBE)
Autumn Strategy: 6 points

Asumal Health B Wellace

1. Support government development and signposting Department

of a sound evidence base to measure and manage for Environment

balanced animal health, welfare and sustainable Food & Rural Affairs
productivity within a wider ‘One Health” approach

4. Improve education/KE/Skills of all animal

for society over the next three to five years.
Y / keepers/stakeholders

2. Support government to deliver a new cross-cutting

agenda by building connections to achieve a 5. Promote the traceability & authentication of

resilient balance between animal health & welfare, biosecure food and all kept animals in
the environment, human health & food security. international trade

3. Control or eradicate key endemic, exotic and 6. Manage conflicts and threats to the vision of
zoonotic disease of kept animals achieving the One Health & sustainability balance

through Animal Health & Welfare through
providing a forum for leading consensus.




Animal Health and Welfare: Protecting and improving
our reputation

Department

The Animal Health and o
Welfare Pathway




Policy & Regulation for Livestock Agri-Tech

1. Introduction A I(l'
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* Need for government
* Smarter regulation 14:50 - 15:30:

3 Pol icy frameworks for Policy and Regulation for Livestock AgriTech

¢ Overcoming regulatory challenges for emerging technologies.
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E— covi-is

THE DS 2000RN In a few months the COVID-19 pandemic has disrupted our communities and ways of life. With

INDUSTRIAL
devastating effects on society in nearly all countries of the globe, it has also heavily challenged our food
STRATEGY

supply chains, livelihoods, economies as well as animal production systems. All these components are
intrinsically linked. The COVID-19 pandemic has provided a new evidence that a longstanding and
sustainable One Health collaboration is needed.
are and Department for Science, Innovation and
TN
»

4
ading and sustainable One Health collay] HM ngemmem
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1 (COVID-19) and OIE experts have supp
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Solving real-world problems




Overcoming regulatory challenges for emerging technologies
A need for government

Smarter regulation

i . . .
Gnentne * National Security/Cyber security

* Food

* Energy

* One Health

* Precision breeding GE

Smarter regulation:

* Veterinary medicines

* Net zero & environment

Solutions Ltd




Cyber security-airport systems

High-level themes (why regulation matters)

. Baker Beltfield

Heathrow Airport Securit]

B Babushahi.com .
London Heathrow, Berlin

-

RAH Solutions Ltd

Animal welfare & ethics — tech must meet legal/ethical standards for humane
treatment (housing, handling, painful procedures).

Biosecurity & disease control — devices and practices that affect pathogen
transmission (e.g., automated feeders, sensors, transport tech) are subject to strict

rules and reporting.

Food safety & traceability — provenance systems (RFID, blockchain) must integrate
with food safety regimes and official identifiers.

Veterinary medicines & inputs — drugs, vaccines, probiotics, and some feed
additives require approvals and prescription controls.

Genetics & biotech — gene editing, cloning, and transgenic animals hit the most
regulatory scrutiny and often special permitting.

Environmental compliance — nutrient management, emissions (GHG, ammonia),
waste and water use are regulated and may drive technology adoption.

Data governance & privacy — who owns sensor/animal data, consent, allowed uses,
and cross-border transfer rules.

Alf/automation liability & safety — automated decision systems (feeding, culling,
breeding decisions) raise questions about accountability and standards.

Cybersecurity & critical infra — connected systems controlling gates, pumps,
medications need resilience and compliance with industry standards.

Biy M
Med Heathrow and European airpo

+

|
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A Government ban...unwanted regulation..

BB E NEWS

RREAKING

» - 3days ago

= BBC ® YouTube
Nepal parliament set on fire after PM ... Nepal's prime minister resigns after ...




4 days ago

- BBC - BBC
Nepal: Army patrols Kathmandu as Gen Z... Social media ban lifted after 19 killed ...
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Regulation for consumers and public good?




Lack of regulation...corporate responsibility?




Financial markets & FinTech

= TheGuardian
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Financial crash 2008-sub-prime mortgages

Sub Prime Loan
Crisis of 2008
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Crisis on Wall Street as Lehman Totters,
Merrill Is Sold, AIG Seeks to Raise Cash
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History —South Sea Bubble-lsaac Newton 1720

W Wikipedia_ the free W en
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Technology & information...trust

Cambridge
Analytica

Cambridge
Analytica

Cambridge Analytica used our s

-

A
o
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The Facebook and

Cambridge Analytica film

@ Analytica Is Dead, Lon Netflix

.
Cambnidg

RAH Solutions Ltd
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Censorship & Control

RUSSIA TODAY

Russia Today not welcome in Latvia

Russian State Media Ban: Making a RT (Russia Today) as guerrilia activist The Two Faces Of RT: |

RAH Solutions Ltd

research | advanced breeding | food futures | training

|




Tech regulation?...Theranos...Elizabeth Holmes
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Figure 2: The purpose of regulation

consumers, and resilient markets,
including individuals, addressing any market failures
households and businesses that would undermine the
themselves benefits of competition

Protect and inform Ensure trust in well functioning

Regulation

Support investment,
innovation and growth,
through only deploying
regulation where necessary and
being proportionate, and
collaborative with businesses
in approach

Protect wider stakeholders
and the environment

RAH Solutions Ltd
e e—




e |
Department for
Business & Trade

 The UK’s regulatory landscape is frequently Smarter regulation:
held up as an example of international best Daltvasing a egutatory
practice. However, billions of pounds of ivestment and growth
regulatory costs have accumulated piecemeal
on businesses, with some studies suggesting
that the impact of red-tape costs could be as
high as 3-4% of GDP, or £70bn in 2023
prices.1 45% of all businesses see regulation
as a burden on their success.

* They are also increasingly telling us that the
regulatory landscape is too complicated, slow
and burdensome, with over 100 bodies
involved in regulation and limited clarity on
roles and responsibilities

RAH Solutions Ltd
i
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Smarter regulation: Delivering a regulatory environment for innovation, investment and growth

Figure 1: Top 20 countries by regulatory quality
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mnSolutions Ltd umalﬂ'. (Amed on 07’05’2024).
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Bl UK Regulatory Roadmap for Livestock Agri-Tech

Core Regulatory Bodies
+ Defra - Animal health, welfare, environment
« APHA - Disease control, biosecurity Core Regulatory Bodies
* VMD - Veterinary med feed addit :
«FSA - F;,d ngﬁm;";:w - » Defra — Animal health, welfare, environment
« Environment Agency - Emissions, waste, permits * APHA ~ Disease control, biosecurity
* ICO - Data protection (UK GDPR) » VMD - Veteninary medicines, feed additives

* FSA - Food safety, traceability

Key Reguiatory Areas » Environment Agency — Emissions, waste, permits ‘

« Amimal Welfare Act 2008 & farmed animals regulations « ICO - Data protection (UK GDFPR)
* APHA notifiable disease reporting requirements ;
* VMD approval for medicines & diagnostic devices Key Regulatory Areas ’

« Food traceabsity via kvestock 1D systems
* Environmental permitting (emissions, waste, water)

» Data protection under UK GOPR & DPA 2018 * Animal Welfare Act 2006 & farmed animals regulations

* APHA notifiable disease reporting requirements
Risks & Opportunities * VMD approval for medicines & diagnostic devices
o b iackasiieation if (VMD delays) . Foqd traceability via livestock ID systems
o Fish: Unvasiind chaims _fT' °’ ”d”[ng' SlancArcas aist » Environmental permitting (emissions, waste, water)
« Opportunity: Defra & UKRI innovation grants ‘ + Data protection under UK GDPR & DPA 2018
* Opportunity. Demand for Net Zero & welfare lech

Action Checklist

« Classify product early (equipment, software, vetennary)

« Embed welfare safeguards & APHA reporting comphance
* Draft farmer data agreements (UK GDPR aligned)

» Check environmental permits for emissions/waste

* Run vahdated tnals with UK vets & farms

» Engage Red Tractor / RSPCA Assured for credibility

Quick Win Strategy "‘

* Pilot in sandbox with Defra/APHA engagement

RAFT M ctwbringostdlpshor <t O U @
Solutions Ltd * Apply for Innovate UK / Defra scaling grants
[ ———

* Posihion as enabler for Net Zero & traceability goals =

research | advanced breeding | food futures | training C
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e |
Department for
Quick Win Strategy Business & Trade

* Pilot in sandbox with Defra/APHA engagement

» Demonstrate welfare, disease & sustainability alignment .

+ Apply for Innovate UK / Defra scaling grants Smarter regulation:
« Position as enabler for Net Zero & traceability goals Delivering a regulatory

nent and growth

. Principle 3: Avoid unnecessary risk aversion. Regulators will inevitably need to
balance risks when making decisions, but internal culture should always challenge
excessive risk aversion for the good of delivering the best outcomes. Regulators
should note the UK's science — and risk-based application of the precautionary
principle, as set out in the Environmental Principles Policy Statement, issued under
the Environment Act 2021.

\/"
RAFT..  Agri-Tech
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Examples of agri-tech

1 200 p—
e fera
80,500 l =
Current procedure fera ] ==
i 40,000
- J Using carcass swab
2 minutes 5 minutes 20-50 minutes =z BRI )
0000 L — serial dilutions of S.
o com R $rond iy, — e Typhimurium culture
- = .é-.?_.:é = - E 50,000 R "‘.'L Typhimurium/Enteritidis
—-ﬁ:ﬂ~5¢: 5 52 000 :“."-777”777“ = Zpes assay

21000 cfu/ml detected

Squeeze swab repeatedly Sul transferred P 20008 - EsmEm=oo = 5 cfu/reaction
Surface swabbing Take aliquot out 85°C cells lysis to LAMP tube J/«
— o
Direct detection of pathogens in carcass swabs using LAMP technology: 20005

- No enrichment culture
- No DNA purification ~. From lab
- Results in less than 1 hour to livestock

| fera oy vy
a b
4 lp ¥ & 3
N A 1
RAHS‘,WO,,sLtd An Integrated Platform for Rapid Testing ) Mer oo BAL
I of Pathogens in the Meat / Poultry Supply '
N ™ S ™ Chain
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Research in Sustainable Health & Nutrition
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InSHAW cre  ge .
Mastitis diagnosis ... A
RapiPath: Connecting rapid diagnostic testing with the wider dairy supply chain for E?_;:":{ g :—_‘?—_-:__—:f_—i
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improved milk yields, disease surveillance and product assurance
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Sustainable Beef Herd Health-Canada

WCVM Saskatoon 20th January 2020 (-35 °C)

UKRI funds for dairy and beef fertility research

1O higthor Cattle

UK Research and Innovation (UKRI) el EAO0 for resea
! ! ' f

it = | Voa arvadian dairy f " b
- . soc " a ' ! RAFT Solutions

3 9 W W O B2 4 A TR

RAH Solutions Ltd

rese: i
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Rumen Supplements

Rel. Abundance of dominant Gen

e 3-NOP?
e Seaweed?

RAH Solutions Ltd = - ~

|

Genera
Acetitomac ulem

c_WCHB1-41

Christensenellacess R-7_group
[_Bacteroidales_B5]11_gut_group
f_Lachnospirateas

I wadnBEGT

Lachnospiraceas NEIAZ0 group
Mogibacterium

o__ Malicutes RF9

Disenella

p-1088-a5_gut_group

Pirelbhula

Prevotella_l

Prevolellacess UWCG-003
Rikanelacese RC9_gut_group
Ruminobacter

Ruminacoccaceas MMAAZL4 group
Ruminococous_2

Streptococcus

Suc CinscLasticum
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Food , Energy, Nitrogen
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UNVERSITA
DEGU STUDI
DI PABOVA

GENTORE 80o

Sensor systems availability in dairy farms
[ —— I e |

liabellaLora, Gal
The need for lies | o Gionia izt
improving resilience and efficiency of cattle against environmental

indivicual cows. However, despite enormous potential, there i little e
Knowiedge on the actual distribution and type of sensor technologies
present on dairy farms. Resdent and efficient cattle
pa—
ew prenony st
Thanks 1o the colaboration with the regianal breeders’ association s

(ARAV), a large survey was performed on dairy farms of the North East | Feimaion

of Italy in 2017. Infermation on both the type of sensor system installed
and parameters recorded were colected

he survey covered 964 dairy farms rearing 65,375 dairy cows, mainly | Figure 1 Disrbation of senior systéms for
Holstein (725), Brown Swiss (7%), and Simmental (9%). The herd size | meriering cow beheviournafion deey
ranged from 1010 662 cows, with an average of 68 cows. Nearly d0%of
farms were equipped with sensor systems to measure individual milk
Viel, against 15% recording behavioural parameters, such as oe:
i vumination. A5 shown mFigee 1, the proportin of farms with
‘sensor systems for monitoring cow behaviour increased with herd size

PRACTICE ABSTRACT

5 Sci. 104:405-418
https:/idoi.orgi10.3168/ds.2020-19195
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Behavioural parameters such as actuity of rumintion were recorced
only in a small proportion of farms (Figure 2). Consequently, individual
behaviour data are avaiable only for 2 to 29% of the dairy cow | FESEE2 Parameter reorded by the semor
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Milk losses and dynamics during perturbations in dairy
cows differ with parity and lactation stage

The results of this study pointed out the low distribution of sensor [ Axweses e Y 7~
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such as resilience and efficiency.
~Aside from poor distribution of such systems in the dairy sector, data quality is
of fundamental importance for developing innovative algorithms for selecting
mare resiient and effcient cows.
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What is PLF? Why use PLF? - why use PLF? | InSHAW |
* Sustainability-WASTE of Energy

Definition: and Food

* Labour saving

e Health & Welfare societal
concerns

* Precision livestock farming =PLF

* real time monitoring and
management systems, alerts.

* |dentification of sensors that can give information over RESILIENCE and EFFICIENCY

* information from PLF systems
enhance farm management

Body weight, BCS  Feeding, rumination Activity, behaviourMilk yield, milk parameters, T°

* High-frequency sensor time series >> proxies
* Data limitations
* Information vs. complexity

Harper Ada Harper & Keele RAFT . -
E University me VI miﬂr SCHODOL —— ]“\UEI".:
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Precision technologies in poultry farming
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Precision technologies in pig farming

Cough sound analysis
— respiratory problems in pigs |

Ferrari, S., Silva, M., Guarino, M., Aerts, J. and Berckmans, D., 2008. Cough sound analysis to identify respiratory
infection in pigs. Computers and Electronics in Agriculture, 64(2), pp.318-325.

Pig wastmg dlsease usmg sound ana|y5|s

hung, ew, |, Fark, | nan and Kim, S Automantic Detection and Recognition of Pig Wasting
\VI"':H "!"4' wd Tata "‘.J’\u LrwWsinse \' s, Sensars, 13110), pp. 179291 "1.
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Measuring welfare repeatedly
.animals

telemedicine?

Paper

Adaptation of the animal welfare assessment
grid (AWAG) for monitoring animal welfare in

zoological collections

WELFARE

Review

The 2020 Five Domains Model: Including
Human—-Animal Interactions in Assessment
Animal Welfare

Applied Animal Behaviour Science 261 (2023) 10¢

W. S. M. Justice, M. F. 0’Brien, 0. Szyszka,
S. Wolfensohn

Contents lists available at ScienceDirect

Animal welfare monitoring is an essential part of z0
in many countries. Historically, a variety of welfare |
managers. Unfortunately, there are a number of isst
lack of species information, validated tests and the |
make them difficult to implement in practice. The ai

Applied Animal Behaviour Science

David ]. Mellor 1, Ngaio J. Beausoleil 1
Paul D. McGreevy *

, Katherine E. Littlewood !
, Bidda Jones ** and Cristina Wilkins ®

, Andre ANIMAL

ASSESSMENT  GRID

ELSEVIER

journal homepage: www.elsevier.com/locate/applanim

Anna Trevarthen °, Christine J. Nicol®

1

Animal Welfare Science and Bioethics Centre, School of Veterinary Science, Massey U
4442 Palmerston North, New Zealand; n.j.beausoleil@massey.ac.nz (N.].B.);
k.littlewood@massey.acnz (K.E.L.)

Correspondence: d.j.mellor@massey.ac.nz

has previously been proposed as an animal welfare monitoring tool for animals used in

research pi

This b

d system was successfully adapted for use in a 200

setting wnh two taxonomic groups: primates and bllds Thls tool is simple to use and

provides continuous monitering based on «

wefae Poc R Sar B 190 108010
g/ oL arg/ 0. 0% rpb I3 0120

Itis as

an alternative, practical methed for welfare monitoring in zoos.
2 Equitation Science International, 3 Wonderland Ave, Tuerong, VIC 3915, Australia; . ,
- . oo . ey . andrewmclean@esi-education.com Harriet Barteti™, Andrew Balmford”, Mark A. Holmes® and

Affective trajectories: Are hens influenced by positive and negative chan, 3 Sydney School of Veterinary Seience, Faculty of Science, The University of Sydney, ™ James L . Wood

in their living conditjons? Sydney, NSW 2006, Australia; paul. mcgreevy@sydney.edu.au (P.D.M.); bjones@rspca.org.au (B.].) Research = :ﬂ:'mﬁ;h: Dot of Wtena Medie, Uskesty of Gamisidge,
4 RSPCA Australia, PO. Box 265, Deakin West, ACT 2600, Australia Gite this artide: Satitt . Bainfurd A& B, OOGO0E T TS
g Hokms M4, Weod JUN. 2003 Aévanceg e

¢ 2 11: b P i v ) a 3 Saddletops Pty Ltd., P.O. Box 557, Gatton, QLD 4343, Australia; cristinaluz@horsesand le. i N - . . : 3
Elizabeth S. Paul ™, William Browne ", Michael T. Mendl®, Gina Caplen “, Suzanne Held *, . etops Py x atton, Q ustralia; cristinaluztharsesancpeopre.com qanitae dzuesston of fom saeal Arimal wellare s slly exclsiod from fe cyce smcasmerds (LCAS) of

farming systems because of limited consensus o bow o measun it. Here,
we: constructed several LCA-compatible animslbwelfare metrics and applied
them to data we collected from 74 diverse braed o-finich systems nspon-

. (n sible for 5% of UK pig prochuction. Some spects of metric construction
* Bristol Veterinary School, University of Bristol, Langford House, Langford BS40 5DU, UK Received: 28 September 2020; Accepted: 9 October 2020; Published: 14 October 2020 = wil ahways be subjective, such a5 how different aspects of welfa are
® School of Education, University of Bristol, 35 Berkeley Square, Bristol BS8 1JA, UK T eosed 16 bnay 1B T s it PRt ]j‘;"’wwj‘jj:* e e
“ Royal Veterinary School, Hawkshead Lane, Brookmans Park, Hatfield AL9 7TA, UK : Mecspred: 12 Februry 208 gouped by label type (memberdiis of skt padsiraice wheas ar pro-
= dhuct labelling), to = broad mnge of approache: to metric cmstnction. We
g with the same Label typ tog ings
LA A AL IR £ e i e e e e e o = g et
- g Subject Category: rankings of individual farms. We found woodland and Orgaric systems
Hikegil applciies typically perform better than thoss with no labelling and Ral tmctor el
E y lingg, and that eutdoorbred and outdoorfinkhed syems perform beter
E boce s than i and alatied finished systems, nepoctively. We conchade
that if our gl b & identify nlatively beter and worse farming sytems
Physical - bologual pplicons for animal welfare, exactly how LCA welfare metrics are constructed may
ysical b b Empurtant than sommenly perceived.
=T Keywonds:
aniend welfare, e yde asessment, pigs,
Procedural /clinical events: e Clinical condition: Bes, geaites
reflecting direct suffering and due to reflecting physical wellbeing 1. Intre n
I - . Intro
concurrent illness Score 1-Normal Huthor fo cones pondence: Animal welfans describes an animal's health, emotional state and behaviur [1]
Score 1 - Mild & 10— Grossly abnormal et Rathat Inonder i improve animal welfan: in livestock production, we need to measme
10 -severe it in 2 way that ensbles valid conparison of altema fve production systems B1
T ek Kot Setigsmiisched sac ok Efforts to idertify syt capable of redhacing harmiul impacks of food pro-
~ duction typically we bfe opele asessments (LCAS. LCAs are systematic
1 tochniques for quantifying a diverse range of inpacts (aich = grenhowse g
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tomally gandardized and have been used widely to axmpane the impacts of
procucs and to identify mitigation strategies. They involve fur stages: §) defi
nition of goal and scope of the analysis, (i) inventory of inputs and eutputs,
(i} grouping of inputs and autputs into impact cabegories, and (iv) ensifvity
and uncertainty analyss LCAs am mantly wsed b awes envimnmental out-
comes, but ame incressingly being applied to ofher fickks feg. matriion [3]),
where the remting insights help guide key decisions at palicy and operational
levels [4]. However, less than 1% of animal product LCAsinchide animal welfare
[5-8], in considerable part owing to a lack of compatible metrics. This means
LECAs and the decisions based on them at best involve: simplistic amumptions
ot arirmnl welfars, for ok b on provdiss wrnpreeen v of ol
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Welfare measurement & Technology opportunities

« Identification of sensors that can give information over RESILIENCE and EFFICIENCY

OO0 W

Body weight, BCS  Feeding, rumination Activity, behaviourMilk yield, milk parameters, T°

* High-frequency sensor time series >> proxies
+ Data limitations
= Information vs. complexity
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Balancing Sustainability &
One Health

Home > Environment > Wildlife, animals, biodiversity and ecosystems > Animalwelfare

Recognising the links between animal health and welfare and the health of
our planet, the Government is also working closely with industry to transform
future farming policy through the Animal Health and Welfare Pathway which
will forge a new deal between government and farmers to promote healthier
and higher welfare animals. The Pathway will pay farmers to improve animal
health and welfare, reduce carbon emissions and slow the rise of anti-

microbial resj

stance

Animal Health and Welfare: Protecting and improving
our reputation

Press release -
UK to lead the way on animal welfare
through flagship new Action Plan

& TOGETHER 9%
HM Government ;E““Nn[l{n %'T‘é'

'tion plan to improve the welfare and
at home and abroad

Net Zero
Strategy: Build
Back Greener

October 2021 e
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Process and meetings - The Paris Agreement

Communication of long-term strategies

A Green Future: Our 25 Year Plan to
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Department
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The Animal Health and
Welfare Pathway
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Measuring biodiversity...
& rumen health & methane |
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BaIancin; sustainability:
one health & welfare



Sustainable Balance: Welfare, Health, Food & Environment

RAH Solutions Ltd
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Energy
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Public good

ANIMAL HEALTH AND WELFARE
A life worth living
Welfare outcomes
Vets safeguarding health & welfare
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From lab to livestock.

Our Environment, Your Products,

Our Analysis, Your Solution.







NATURAL
GAS

SOLAR  NUCLEAR wmo

ChatGPT
Technology has pros..and.cor




e Laws of robotics:

Isaac Asimov's "Three Laws of Robotics"

I. A robot may not injure a human being or,
through inaction, allow o human being to
come 10 horm & |MDb

I, Robot (2004) - IMDb
2. A robot must obey the orders given it by

L an beings except where such orders

would conflict with the First Low.

A robo! must proted ifs own existence as

\ as such protection does not conflict with

s @ 'l{ the First or Second Laws.
[
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Kissinger and Al

‘Essontial’ Timely' ‘Profound’
MUSTAFA SULEYMAN BILL GATES WALTER ISAACSON

ARTIFICIALINTELLIGENCE,
HOPE, AND THE HUMAN SPIRIT

! ::f‘l':,'{ AR
HENRY A.KISSINGER
CRAIG MUNDIE
ERIC SCHMIDT

RAH Solutions Ltd
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In his final book, the late Henry Kissinger joins
forces with two leading technologists to mount a
profound exploration of the eAaochaI challenges
and opportunities presented by the revolution in
Artificial Intelligence.

As it absorbs data, gains agency, and intermediates
between humans and reality, Al (Artificial
Intelligence) will help us to address enormous crises,
from climate change to geopolitical conflicts to
income inequality. It might well solve some of the
ﬁreatest mysteries of our universe and elevate the

uman spirit to unimaginable heights. But it will also
pose challenges on a scale and of an intensity that
we have never seen - usurping our power of
independent judgment and action, testing our
relationship with the divine, and perhaps even
spurring a new phase in human evolution.

‘Essential’ Timely' ‘Profound’
MUSTAFA SULEYMAN BILLGATES WALTER ISAACSON

ARTIFICIALINTELLIGENCE,
HOPE, AND THE HUMAN SPIRIT

HENRY A.KISSINGER
CRAIG MUNDIE
ERIC SCHMIDT

ERG

RAH Solutions Ltd
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Technology definitions....

What is Technology? Six Definitions and

) ) Two Pathologies
social sciences MoP
Panl Nghungale (SI'RA ‘
frhike October 9 2011
A Comprehensive Definition of Technology from an
Ethological Perspective |
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@ Policy regulation livestock agri-tech Great — here’s a compact, practical briefing you can use right away on Policy & Regulation
) ( for Livestock Agri-Tech: what matters, where the main regulatory pressures come from, risks
and opportunities, and an action checklist for startups, researchers and policymakers.

@ New chat High-level themes (why regulation matters)
Q@ Search chats . . y
* Animal welfare & ethics — tech must meet legal/ethical standards for humane
& Ubrary treatment (housing, handling, painful procedures).
® sora * Biosecurity & disease control — devices and practices that affect pathogen
98 GoTs transmission (e.g., automated feeders, sensors, transport tech) are subject to strict
rules and reporting.
B Projects » Food safety & traceability — provenance systems (RFID, blockchain) must integrate

with food safety regimes and official identifiers.

» Veterinary medicines & inputs — drugs, vaccines, probiotics, and some feed

Policy regulation livestock agri-tech e y P
S . additives require approvals and prescnphon controls.

Pathway to Animal Health
* Genetics & biotech — gene editing, cloning, and transgenic animals hit the most

Molistic Animal Welfare Policy 2 3 Z o
regulatory scrutiny and often special permitting.

Trial M1
« Environmental compliance — nutrient management, emissions (GHG, ammonia),
waste and water use are regulated and may drive technology adoption.

« Data governance & privacy — who owns sensor/animal data, consent, allowed uses,

@ Jonathan Statham
' and cross-border transfer rules.

Upgrade

« Al/automation liability & safety — automated decision systems (feeding, culling,
RAHSMWWLM breeding decisions) raise questions about accountability and standards.

Cybersecurity & critical infra — connected systems controlling gates, pumps,
medications need resilience and compliance with industry standards.

|
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Who decides what is the truth?

e VValidation?

e Authentication?
 Selecting the training dataset
is pivotal for machine learning

 Who decides what is right?




Authentication \
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Education

Harper & Keele

VETERINARY SCHOOL

harperkeelevetschool.acuk
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Public good

ANIMAL HEALTH AND WELFARE
A life worth living
Welfare outcomes

Vets safeguarding health & welfare

Consumer beliefs
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Responsible use of medicines
Traceability
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Educating Vets, students and animal keepers...and beyond
-preparation for the future ——cikal

y » | .
CLLLELLLELLLL LTI (1] ]
e s S S L L L L LSS ERRPRRRRRRRRRRR NN

_--/ o

Harper Adams
4 University

Harper & Keele

VETERINARY SCHOOL

GROWING FARM BUSINESS SUCCESS
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Online \
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Training RAFT..... e
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Training and coaching farmers and vets has been at the heart of
everything we do for over 20 years, as we work with vets and farmers to
develop key skills to improve animal health and welfare and grow farm

business success. Cracemaraml

From the early days of ATB training
delivery for farmers to running highly
specialised embryo transfer courses for
vets, our team delivers over 50 small
group workshops every year.

Our team includes five LANTRA Awards
approved veterinary trainers and two who
have followed the two day instructional
Techniques workshop.
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As part of XLvets, we also helped develop
and manage the award winning Farmskills
programme of training, which still forms a
key part of our delivery today.
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Where the buzz is
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RAFT Solutions Ltd, Mill Farm, Studley Road, Ripon HG4 20R

T 01765 645893 E office@raftsolutions.co.uk W www.raftsolutions.co.uk

Please click here to talk to

Working with

Partners - Project v booth representatives
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Help Desk
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Precision Livestock Farming Conference 2024
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FOOD SECURITY

Digital technology does not have to be binary..... Availability

Access

Utilisation

Humans and Tech can be collaborative .... e i

Responsibilities mans ane
This is not either/or....

& O p p O rt un It IeS Human input is essential.... R =
RAFT..... Balance is the key & i

Biodiversity

Public good
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ANIMAL HEALTH AND WELFARE
A life worth living

Welfare outcomes
Vets safeguarding health & welfare
Consumer beliefs

ANTIMICROBIAL RESISTANCE
AND ONE HEALTH
Responsible use of medicines
Traceability
Zoonoses




Policy & Regulation for Livestock Agri-Tech

1. Introduction 5 gy .

Overcoming regulatory

challenges for emerging
technologies HOME  WHATIS Al(Live)?  AGENDA  SPEAKERS

* Need for government
e Smarter regulation 14:50 - 15:30:

. Policy and Regulation for Livestock AgriTech
3. Policy frameworks for , , ‘ ,
o o o ¢ Overcoming regulatory challenges for emerging technologies.
SUStalna ble In novatlon * Policy frameworks for sustainable innovation.
° : ‘( » Speaker: Jonathan Statham - Chair Animal Health and Welfare Board
Crossing the ‘valley of P

death’ S ‘
* Investing in Innovation

RAFT......




Policy frameworks for sustainable innovation
Investing in Innovation

* Engineering biology
* Agri-Tech & Bio-tech
* Life sciences

» Data/Digital
 Artificial intelligence

Figure 17: Bayesian network of target cytokine interactions

Bayesian network of target cytokine
interactions
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EmE UK Regulatory Roadmap for Livestock Agri-Tech

Core Regulatory Bodies

« Defra <« Animal health, welfare, environment

« APHA « Disease control, biosecunty

*« VMD - Vetennary medicnes, feed additives

« FSA - Food safety, traceabilty

« Environment Agency ~ Emissions, waste, permits
« ICO ~ Data protection (UK GDPR)

Key Regulatory Areas

« Animal Weltare Act 2000 & farmed animals regulations
* APHA notifiable disease reporting requirements

« VMD approval for medicines & dagnostic devices

* Food traceabilty via ivestock 1D systems

« Environmental permitting (emissions, waste, waler)

* Data protection under UK GDPR & DPA 2018

Risks & Opportunities

« Risk’ Misclassfication of product (VMD delays)

* Risk: Unvenfied claims -« Trading Standards acton
* Opportunity: Defra & UKRI innovation grants

» Opportunity: Demand for Net Zero & weltare tech

Action Checklist

« Classity product early (equipment, software, velennary)

* Embed wellare safeguards & APHA reporting compliance
* Draft farmer data agreements (UK GDPR aligned)

» Check environmental permits for emissons/waste

* Run vahdated tnals with UK vets & farms

» Engage Red Tractor / RSPCA Assured for crediiity

Quick Win Strategy

* Pilot in sandbox with Defra/ APHA engagement

* Demonstrate welfare, disease & sustanability abgnment
* Apply for Innovate UK / Defra scaling grants

» Position as enabler for Net Zero & traceability goals

UK Government

THE UK’S MODERN
INDUSTRIAL

CP 1337

- Sl

GREAT I

BRITAIN & NORTHERN IRELAND




€» GOV.UK

hitps:/fassets_publishing. service.gov.uk » media PDF

_ o . &3
Industrial Strategy: Digital and Technologies Sector Plan UK Goverment

9 Jun 2025 — We will take a whole-of-government approach to delivering this vision, reforming the

business environment for digital and technology businesses ... THE UK'S MODERN

. INDUSTRIAL
4 pages STRATEGY

1. Developing and deploying critical
technologies

Technology has the potential to significantly influence the UK's future prosperity.
security, and global leadership. By making best use of our strengths, we can improve
lives for citizens, create opportunities for growth and maximise the strategic advantage
we create.

The government is committed to making strategic choices and supporting the
technologies which are most critical to the UK, including:

» advanced connectivity technologies (formerly called future telecoms)

artificial intelligence

¢ engineering biology

quantum technologies and . D'G lTAL AN D
¢ semiconductors TECH NOLOG' ES

Sector Plan

-

RAF

2. Signalling UK strengths and ambitions
R

research | advanced bree

The UK must clearly communicate its global leadership in science and technology.




UK Research
and Innovation
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Engineering

Solving real-world problems

RAH Solutions Ltd
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. Anew Engineering Biology Steering Group will bring together both the current and

the next generation of academic, start-up and industry leaders in engineering biology
working in the UK.

. World-leading R&D: We will target public investment towards world-class R&D on

the critical challenges and foundational research that will enable innovation
breakthroughs and the creation of new products. We willinvest £2 billion over the
next10 years in engineering biology.

. Infrastructure: We willinvest in UK infrastructure to reduce the costs of both the

early stages of engineering biology innovation, and its scale-up. We will develop a
plan for UK facilities supporting start-ups and scale-ups.

. Talent and skills: We will grow and retain a diverse talent pool within the UK to match

demand from academia and industry, covering scientific, technical and
entrepreneurial skills. We will invest in fellowships and doctoral training including the
new Discovery Fellowships.

. Regulation and standards: We will work across government and with all relevant

regulatory bodies to ensure that the UK's regulatory landscape will help engineering
biology-derived products to reach the market. Using the new Engineering Biology
Regulators’ Network, government willimplement a set of regulatory sandboxes to
create pathways for this to happen.

. Adoption in the wider economy: We will foster a cohort of investors and customers

who are well-informed about engineering biology’s potential, and a pipeline of firms
who understand potential customers’ priorities. We will hold a showcase of the most
exciting engineering biology firms. Government sector teams will raise awareness of
engineering biology across their sectors to ensure the pull through of products and
services.

. Responsible and trustworthy innovation: We will make the UK a world leader in

responsible innovation by 2030. Government will lead an open dialogue on the
benefits, challenges and risks of the technology, encouraging a renewed
commitment to responsible research and innovation. We will work with allies and
partners to shape international norms and standards, including through multilateral
forums.




* Regulation and standards: We
will work across government and
with all relevant regulatory bodies
to ensure that the UK’s regulatory
landscape will help engineering
biology-derived products to reach
the market.

* Using the new Engineering
Biology Regulators’ Network,
government will implement a set
of regulatory sandboxes to create
pathways for this to happen.
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Solving real-world problems




Genetics Advanced Breeding
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PLF & Sustainable Breeding: MultiModal Semen Analysis

External and kinetic parameters
(motility, concentration)

Mi-croscope/ CASA
observation

Internal physiological parameters

High potential Low potential

- Disrupted _

Li Dead
e i The UK-

- =

Helps to take an
objective
decision on
Semen quality

‘ Flow cytometry
analysis

SemenRate
Laboratories
& Data Hubs
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8
8
a
5
a
<
-
-
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Normal organization Membrane phospholipid
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A Machine Learning Model for Frozen-thawed
Bull Semen Quality Assessment ‘w"l

Ismah Akinyemi', Theochans Kynacou', Katic Burton? and Jonathan Statham?”
Keele &

RAFT Solutions

"Harper and Keele Vetennary School U N I V E R S | T Y

ML Algorithm Model Testing and Evaluation

5-Fold CV Absolute Differences vs Actual Values

It can be observed in figure 5 that the model

© o
2 ’ produces less error between 0-20% when
< " actual CR 1s between 28% and 67%
o A )
4
b ° e
$ o When CR 1s less than 40% and greater than 60
o = .
. L B %. the errors in prediction of CR increases.
:: < ° ° o O.
1
o b " e ° o We used machine learning to interrogate the
S o o
3 . 5 ° ? f importance of semen parameters 1n our model.
T R 2B a 8. o Figures 6 shows this importance by ranking
s 0. %g B the mput parameters used 1n the calculation of
o« < 4
o .S e \oo.. the output (CR)
o
mnsdutions Ltd .& = A
0 20 % 0 0 00
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Figure 5: Batch Actual vs Absolute Difference




Animal Health and Welfare Board England (AHWBE)

AHWBE Vision & Strategy September 2025
VISION

1.

Animal Health and Welfare Board England (AHWWELE)

Septamber 2028 H

One Health
& Woelfare

Leading thinking on a new, inclusive cross-cutting ‘One Health & Welfare’ balance that

champions evidenced high standards of animal health, welfare and sustainable productivity
across government and wider society

Animal Health & Welfare

Cross-Sector &
cross
Govemment

¢ Health Environment
5
\\e ne Energy

Rewporae

= | Data/Digital /Technology Strategy
Outbreak
Flasad TR/ Agri-Tech/Bio-Tech

RAH Solutions Ltd

|
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Animal Health and Welfare Board England (AHWBE) Al Healt & Welae ")

Autumn Strategy: 6 points ?)

1. Support government development and
signposting of a sound evidence base to measure
and manage balanced animal health, welfare and
sustainable productivity within a wider ‘One
Health & Welfare’ approach for society over thg
next three to five years.

4. Improve education/KE/Skills of all animal
keepers/stakeholders

5. Promote the traceability & authentication of
biosecure food and all kept animals in internationa

2. Support government to deliver a new cross- - 1d
trade deploying a sound data/digital strategy

cutting agenda by building connections to

achieve a resilient balance between animal QVanage conflicts and threats to the vision g
health & welfare, the environment, technology, SV ibe#®alance

human health & food security. setffough providing a

3. Control or eradicate key endemic, exotic and forum for Ieadmg consensus.
zoonotic disease of kept animals

mn olutions
I




Animal Health and Welfare: Protecting and improving
our reputation

Department

The Animal Health and o
Welfare Pathway




2. Animal Health & Welfare Pathway- Grants

Animal Health and Welfare: Protecting and improving
our reputation

The Animal Health and
Welfare Pathway

Départment

for Environment
Food & Rural Affairs

Delivering the Supporting
Baseline Farmers

Stimulating Trade

Publicly
funded
schemes to
deliver health
and welfare
enhancements

Greater
certainty for
consumers
and farmers

Improving
performance
and
compliance



US investment in UK Tech?
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egTech deals as funding halved | Raft of tech companies investing in Bigges! Investment Package In British UK attracts $280 trillion investment
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Selling less of
the family silver:

Better UK innovation and industrial policies
for economic growth

David Connell and Bobby Reddy
July 2024




#Fs UNIVERSITY OF -
- | | | . K link Search
Mﬂ? CAl\ABRIDGE Study at Cambridge About the University Research at Cambridge Quick links

> Research Centres > Squire Law Library

Fa C u |ty Of I_aW > Institute of Criminology > Moodle

> Computer Office > Log in

Home About People Courses Research International links Access & outreach Alumni & development

News Articles Selling less of the family silver: boosting UK growth

Current

Monday, 15 July 2024
2025 Archive

Changes to UK innovation and industrial policy could reduce the early sale of promising

2024 Archive companies to overseas firms and increase economic growth, says new report from
Cambridge Judge Business School (JBS) co-authored by Faculty Professor of Corporate
. Law and Governance Bobby Reddy.
2023 Archive Y / Selling less of
The early sale of venture capital-backed science and technology-based start-ups Is the the family silver
2022 Archive most important problem facing UK innovation and industrial policy, says a report issued An independent, post election manifesto for a better UK
last week (11 July) by the Centre for Business Research (CBR) at Cambridge Judge Mnnovetion sed Kadusacial policy

David Conaell and Bobby Reddy

Business School.

Although the sale of large, mature firms such as ARM and Micro Focus often create
headlines, acquisitions of earlier-stage innovative British companies - such as Deepmind,
Solexa, Skyscanner, Shazam and Neptune Energy — by overseas buyers are arguably
more damaging to the British economy.

"It is essential that ambitious entrepreneurs with the desire and ability to grow a
RAFrSowtionsud major UK corporation are given as much help as possible to do so, whether this be as
=" g public or private company," says the 66-page report, entitled Selling less of the
family silver.




Practical regulatory checklist for startups &
implementers

| . | ((PDX
* Determine product classification early: device,
veterinary product, software-as-medical/veterinary,
or ag equipment.

Intellectual Property Estate

* Map applicable authorities & standards in target
markets (national + regional).

* Build data governance: clear ownership, consent
forms for farmers, retention policy, breach plan.

* Avoid unverified therapeutic claims in marketing;
base claims on validated trials and compliant - _
language. * Design cybersecurity controls and document them

. . . (access, updates, incident response).
* Engage veterinary professionals early for trials and

ethical approval. * Factor regulatory timelines and documentation into
e . budgeting—testing, validation, and approvals take
* Plan for traceability integration: use accepted time.
identifiers (ear tags, national IDs) and S o
interoperability standards. * Consider insurance / product liability coverage

: . aligned with automated decisions.
* Include animal welfare KPIs and monitoring in g

deployments; keep logs for audits.

RAH Solutions Ltd
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Policy levers that accelerate responsible adoption

Regulatory sandboxes — allow limited trials
under supervision (great for data-driven
productss).

Standards & certification schemes —
interoperability, data formats, and animal
welfare certifications build trust.

Subsidies & procurement — government
programs that fund adoption if tech meets
regulatory requirements.

Open data platforms — with privacy
protections to enable disease surveillance
and research.

Public-private partnerships — for disease

h and Welfare Board England [ANWEE)

Animal Healt
Sapramber 2025@

- = o Deta/Digitel /Technology Strategy

reporting, vaccination campaigns, digital ID s s oo Tec
programs.

[ J
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Policy & Regulation for Livestock Agri-Tech:

Summary

1. Overcoming regulatory Al(l-
challenges for emerging - 1V
technologies
e Need for govern ment HOME WHAT IS Al(Live)? AGENDA SPEAKERS

* Smarter regulation

2. Policy frameworks for o rigves
. Y Policy and Regulation for Livestock AgriTech

S u Sta In a b I e Inn Ovatl O n ¢ Overcoming regulatory challenges for emerging technologies.

* Policy frameworks for sustainable innovation.

. (
* Crossing the ‘valley of skt
* Speaker: Jonathan Statham - Chair Animal Health and Welfare Board

deat h’ for England \
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