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Together we aim to:

Educate, Inspire and Empower 
current and future farmers to achieve 
net zero within a sustainable farming 

and food system. 

“
”



HAU Research Centres/Groups & leads

Centre for Crop and Environmental 
Science (CCES)

Centre Director Jim Monaghan

Centre for Agriculture Data Science (AgriDat)
Ed Harris

Crop Science 
group

Jim Monaghan

Nematology 
group

Matt Back

Soil and Water 
Science group
Simon Jeffery

Plant Pathology  
group

Simon Edwards

Entomology  
group

Tom Pope

Global Institute for Agri-Tech Economics (GIATE)
Karl Behrendt

Centre for Evidence-Based Agriculture (CEBA)
Nicky Randall

Sustainable Agri-food Systems Group (SAFS)
Nicky Randall

Rural Resilience Research Group (3RG)
Richard Byrne

Animal Science Research 
Centre (ASRC) 

Centre Director Liam Sinclair

Animal Welfare 
and Behaviour 

(AWaB)
Mark Rutter

Dairy, heifer, 
calf group

Liam Sinclair

Monogastric 
group
Steve 

Mansbridge

Beef and 
sheep group
Jude Capper

InSHAW
Jonathan 
Statham

Companion 
Animal Health 

Sciences 
Research 

Group
Zoe Davies

Agri-Tech Research Centre 
Paula Misiewicz

ES group Productivity – Nicky Naylor
ES group Land and Soil – Julia Casperd 

ES group Energy and Water – Marie Kirby 
ES group Data and systems boundaries – Eric Siqueiros

Future Farm
Grace Milburn



HKVS - Strategic themes

Sustainable livestock health & welfare

Wellbeing and professional performance

Excellence in primary care research & practice



Veterinary public health:

a focus for integrated skills development



HAU tacking the key challenges in Animal 
Science through education, research and KE

• Nutrition and performance

• Nutritional value – food science

• Sustainability and environmental footprint

• Behaviour and welfare

• Animal health

• Veterinary public health - OVS training

• Bio-circularity - valorisation



Global Warming Potential – mass based assessment (CO2eq/kg product)
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GWP* vs GWP100 

Biogenic CH4 (Natural + Agriculture)

Biogenic CH4 + Fossil CH4

Biogenic CH4 + Fossil CH4 + Fossil CO

OH-

CH4 vs OH- (sinks) 

30% < total CH4



Approaches to Net Zero – 4 steps

1. Animal 2. Diet (composition and supplements)

3. Land 4. Energy and Buildings



Accounting for nutritional quality
Beef Chicken Lamb Pork

Nutrient Unit (per 100 g meat) RDI Concentrate 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 3.4 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
Folic acid µg 200 16 16 9 9 6 6 1
Vitamin B12 µg 1.5 2 2 0 0 1 1 1
Se µg 67.5 8 8 15 15 3 3 11
Zn mg 8.25 4 4 1.5 1.5 2 2 1.3
Na g 6 0.07 0.07 0.08 0.08 0.07 0.07 0.05
SFA g 25 1.14 1.50 2.43 3.69 1.34 1.21 0. 90
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Rebalancing the metric

Need to consider nutrient content when 
defining environmental impact –
KgCO2e/1% RDI

100 g Beef ~ 18.6 % of RDI of key nutrients

Need to consider nutrient quality when 
defining environmental impact –
KgCO2e/DIAAS corrected protein



Diet level analysis and NDS

Carrots, tomatoes or cucumbers, 
always with apples 

Beef, pork or tofu

Potatoes, bread or rice

CO2e/Kg CO2e/NDS CO2e/bNDS*

Beef x15.4 tofu x2.2 tofu x1.7 tofu

Pork x3.5 tofu x1.3 tofu x1.0 tofu

Tofu Carbon footprint comparison (only protein bioavailability corrected*)



Care needed with current advice for low meat 
intake diets  - Declining meat intakes

With thanks to Carrie Ruxton – Nutrition Communications



We are already seeing deficiency in meat-sourced 
nutrients

0

5

10

15

20

25

30

35

40

45

50

Riboflavin Iron Zinc Potassium Selenium

% adults with intakes below Lower Reference Nutrient Intake

Men Women

PLUS:
Around 20% of 
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Evidence of benefit of meat-sourced nutrients 
from meta-analyses of human studies

• Improving iron status may reduce 
fatigue

• Low zinc status associated with 
respiratory infections & autoimmune 
conditions

• Vitamin D positively correlated to bone 
health in adults

• Adequate intake of potassium is 
desirable to achieve lower blood 
pressure

• Selenium reduces oxidative stress



Bio-circularity – FAO role
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Phosphorous recovery from slurry to 
grassland agronomy

Innovate UK project number 10003082

Rhiannon Evans, Simon Jeffery, James McCaughern, Harry Davies and Marie Kirby

“Valorisation of poultry litter – A social cost benefit comparison”.
Poster Presentation – By Deborah Hall


