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Conference 
Schedule 
Registration & Tea/Coffee

Welcome 
Dr Jonathan Birnie, Birnie Consultancy

Keynote 
Professor John Gilliland, ARCZero Farmer

Panel Session 
ArcZero Farmers Ian McClelland, Hugh Harbison, John Egerton & 
Patrick Casement, led by John McClenaghan, Ulster Farmers Union

Break

Panel Session 
ArcZero Farmers Simon Best, Roger Bell & John Gilliland, led by 
John McClenaghan, Ulster Farmers Union

Reflections 
Norman Fulton, DAERA

Summary 
John McClenaghan, Ulster Farmers Union

Thanks & Acknowledgements 
Professor John Gilliland, ARCZero Farmer

Close & Lunch 
You are invited to join us for Lunch followed by a farm walk at 2pm
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Whether you’ve joined 
us at a farm walk, come 
across us online or at 
a conference, or this is 
your first introduction 
to ArcZero, you are very 
welcome! 

ARCZero is a farmer-

led European Innovation 
Project co-funded 
by the European 
Agricultural Fund for Rural 
Development (EAFRD) 
and the Department of 
Agriculture, Environment 
and Rural Affairs (DAERA).

We have been on a 
three year journey to 
understand not only 
what greenhouse gases 
are  emitted on farm, but 
just as importantly how 
farms capture carbon 
too, ensuring a balanced 
future for the current and 
next generation.

We would like to thank 
the many experts who 
have helped us on our 
journey, especially Rachel 

Cassidy and Alex Higgens 
from AFBI, Nigel Scollan 
and Paul Williams from 
Queen’s University, Belfast 
and Riccardo Buffara who 
joined the project as an 
intern from Wageningen 
University. 

Today you will hear 
about the progress 
ARCZero has made in 
accellerating the seven 
project farms towards 
net zero. You’ll hear 
directly from the farmers 
themselves about their 
experience of the journey - 
both good and bad and at 
the end, I hope you’ll stick 
around to experience what 
we’ve managed to do here 
at Brook Hall.

WELCOME

John Gilliland
ARCZero Chair

You can now download the booklet 
containing notes and slides from today’s 

Keynote Address by scanning the QR 
code or visiting the link below
www.arczeroni.org/blog

Keynote Booklet 
Download
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Keynote 
Presentation

ACCELERATING FARMING TOWARDS CARBON NEUTRALITY

John Gilliland
Chair

ARC Zero Close Out Conference
20th June 2023

Below are the slides from the Keynote Presentation given by John Gilliland, ArcZero 
Chair at the close-out conference on 20/06/23 at Brook Hall, Derry/Londonderry.
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ACCELERATING FARMING TOWARDS CARBON NEUTRALITY

AA  ffaarrmmeerr  lleedd  EEuurrooppeeaann  IInnnnoovvaattiioonn  PPrroojjeecctt  ccoo--ffuunnddeedd  bbyy

                              Grant Support                  - £120,000
                              Farmers’ funds                 -  £80,000
                              Farmers’ time                   -  £87,500
                                                 Total Spend    - £287,500

                              Supported by :-

  

ACCELERATING FARMING TOWARDS CARBON NEUTRALITY

RRooggeerr  &&  HHiillaarryy  BBeellll  Sheep

SSiimmoonn  BBeesstt  Arable & Beef

PPaattrriicckk  CCaasseemmeenntt  Sheep & Sucklers

JJoohhnn  EEggeerrttoonn  Suckler Beef 

JJoohhnn  GGiilllliillaanndd  Willow & Dry Stock 

HHuugghh  HHaarrbbiissoonn  Dairy

IIaann  MMccCClleellllaanndd  Dairy

AAcccceelleerraattiinngg  SSeevveenn  NN..  IIrriisshh  FFaarrmmss  ttoowwaarrddss  NNeett  ZZeerroo
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ACCELERATING FARMING TOWARDS CARBON NEUTRALITY

WWhheerree  ddoo  yyoouu  ssttaarrtt…………  KKnnooww  yyoouurr  NNuummbbeerrss……....

Baseline & Benchmark…..

- GHG Emissions
- Carbon Stocks in Soil
- Carbon Stocks in Trees & Hedges

- Understand the Costs of Positive Change on Farm

ACCELERATING FARMING TOWARDS CARBON NEUTRALITY

AARRCC  ZZeerroo’’ss  ddeeffiinniittiioonn  ooff  ““NNeett  ZZeerroo””  ffoorr  aa  ffaarrmm  bbuussiinneessss

0

CO CO 

“Net Zero” for a farm =
Gross Annual GHG Emissions

Less Gross Annual Carbon Sequestration,
Adjusted for Renewables & Waste Management
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ACCELERATING FARMING TOWARDS CARBON NEUTRALITY

CChhoooossiinngg  aa  LLiiffee  CCyyccllee  AAsssseessssmmeenntt  CCaallccuullaattoorr……..

Is it…..  Does it….

- Independent
- Accredited to BSI PAS2050 Standard
- Report Methane Emissions to both GWP₁₀₀ & GWP* methodologies
- Include Carbon Sequestration
- Backed by a Globally Credible Science based Institute

                                            supported by 

ACCELERATING FARMING TOWARDS CARBON NEUTRALITY

CChhoooossiinngg  aa  LLiiffee  CCyyccllee  AAsssseessssmmeenntt  CCaallccuullaattoorr……..

Is it…..  Does it….

- Independent
- Accredited to BSI PAS2050 Standard
- Report Methane Emissions to both GWP₁₀₀ & GWP* methodologies
- Include Carbon Sequestration
- Backed by a Globally Credible Science based Institute
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ACCELERATING FARMING TOWARDS CARBON NEUTRALITY

TThhee  ssoouurrcceess  ooff  EEmmiissssiioonnss  ffoorr  ddiiffffeerreenntt  EEnntteerrpprriisseess
Determined by type of Enterprise 

ACCELERATING FARMING TOWARDS CARBON NEUTRALITY

GGrroossss  EEmmiissssiioonnss  ffoorr  tthhee  sseevveenn  AARRCC  ZZeerroo  ffaarrmmss
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ACCELERATING FARMING TOWARDS CARBON NEUTRALITY

GGrroossss  SSeeqquueessttrraattiioonn  ffoorr  tthhee  sseevveenn  AARRCC  ZZeerroo  ffaarrmmss
Using TIER 1 Sequestration Module

ACCELERATING FARMING TOWARDS CARBON NEUTRALITY

BBeenncchhmmaarrkkeedd  ffaarrmmss  aaggaaiinnsstt                              aavveerraaggee
ARC Zero farms were already at, or well above average
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ACCELERATING FARMING TOWARDS CARBON NEUTRALITY

NNeett  CCaarrbboonn  aass  aa  PPeerrcceennttaaggee  ooff  GGrroossss  EEmmiissssiioonnss
Using                       TIER 1 Sequestration Module

No two farms are the same…..
Some farms will find the journey easier than others……

ACCELERATING FARMING TOWARDS CARBON NEUTRALITY

NNeett  CCaarrbboonn  ffoorr  tthhee  sseevveenn  AARRCC  ZZeerroo  ffaarrmmss
Using                       TIER 1 Sequestration Module
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ACCELERATING FARMING TOWARDS CARBON NEUTRALITY

SSttrriivviinngg  ffoorr  BBeetttteerr  AAccccuurraaccyy  iinn  CCaarrbboonn  SSeeqquueessttrraattiioonn
Developing TIER 3 factors to recognise “actual” farmer change 

The use of “Averaging,” in LCAs is a disincentive to positive change

TIER 1 – factors are Internationally averaged & give least accuracy
TIER 2 – factors are Nationally averaged
TIER 3 – factors are Locally averaged & give best accuracy

 

ACCELERATING FARMING TOWARDS CARBON NEUTRALITY

NNeett  CCaarrbboonn  aass  aa  PPeerrcceennttaaggee  ooff  GGrroossss  EEmmiissssiioonnss
Using                       TIER 1 Sequestration Module

No two farms are the same…..
Some farms will find the journey easier than others……
Some farms are already past Net Zero…..
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ACCELERATING FARMING TOWARDS CARBON NEUTRALITY

CCaarrbboonn  SSeeqquueessttrraattiioonn  ––  NNeeww  MMeeaassuurriinngg  TTeecchhnnoollooggiieess
When repeated every 5 yrs. measures actual change, essential for TIER 3

Aerial LiDAR Survey         Soil Sampling to one
at 15 scans per metre                  metre deep

ACCELERATING FARMING TOWARDS CARBON NEUTRALITY

SSttrriivviinngg  ffoorr  BBeetttteerr  AAccccuurraaccyy  iinn  CCaarrbboonn  SSeeqquueessttrraattiioonn
Developing TIER 3 factors to recognise “actual” farmer change 

The use of “Averaging,” in LCAs is a disincentive to positive change

TIER 1 – factors are Internationally averaged & give least accuracy
TIER 2 – factors are Nationally averaged
TIER 3 – factors are Locally averaged & give best accuracy

Currently LCAs use TIER 1 for Sequestration & TIER 2 for Emissions

If farmers are to make positive changes, their changes must be picked up & 
recognised 
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ACCELERATING FARMING TOWARDS CARBON NEUTRALITY

TToottaall  CCaarrbboonn  SSttoocckkss  aaccrroossss  AARRCC  ZZeerroo  ffaarrmmss…………
Farmers are Custodians of much of the Nation’s Carbon……

ARC Zero farms manage 515,166t of CO2e, 97% is within the Soil
In 2027, Perhaps 540,000t? Who will pay for the additional carbon?

ACCELERATING FARMING TOWARDS CARBON NEUTRALITY

TToottaall  CCaarrbboonn  SSttoocckkss  aaccrroossss  AARRCC  ZZeerroo  ffaarrmmss…………
Farmers are Custodians of much of the Nation’s Carbon……

ARC Zero farms manage 515,166t of CO2e, 97% is within the Soil
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ACCELERATING FARMING TOWARDS CARBON NEUTRALITY

AAcccceelleerraattiinngg  ttoowwaarrddss  NNeett  ZZeerroo……....  HHooww  ddoo  wwee  ddoo  iitt??
Prioritising the “Win Win” Mitigation Options first….

A

The “Win Wins…”

ACCELERATING FARMING TOWARDS CARBON NEUTRALITY

AAcccceelleerraattiinngg  ttoowwaarrddss  NNeett  ZZeerroo……....  HHooww  ddoo  wwee  ddoo  iitt??
Understand the costs of the different Mitigation Options…. MACC Curve

A
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ACCELERATING FARMING TOWARDS CARBON NEUTRALITY

OOppttiioonnss  eexxpplloorreedd  bbyy  AARRCC  ZZeerroo
For both Mitigation & Building Carbon Stocks…

- Improving efficiency – genetics, age of slaughter, cow size, animal health
- Improving Soil pH – improving nutrient uptake & growth of clover
- Increasing the use of Legumes & Multi Species Swards
- Reducing the use of Nitrogen fertiliser
- Planting trees & Hedgerow Management
- Grazing Willows

- Installing Renewables……..

ACCELERATING FARMING TOWARDS CARBON NEUTRALITY

AAcccceelleerraattiinngg  ttoowwaarrddss  NNeett  ZZeerroo……....  HHooww  ddoo  wwee  ddoo  iitt??
Exploring who will pay for the “Win Loose” Mitigation Options….??

A

The “Win ”
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ACCELERATING FARMING TOWARDS CARBON NEUTRALITY

DDeelliivveerriinngg  OOtthheerr  PPuubblliicc  GGooooddss  SSiimmuullttaanneeoouussllyy
UUssiinngg  LLiiDDAARR  &&  PPhhoosspphhaattee  SSooiill  SSuurrvveeyyss  ttoo  ccrreeaattee  ““RRuunn  OOffff  RRiisskk””  MMaappss

A

R. Cassidy, 2021

Hugh Harbison’s Farm

ACCELERATING FARMING TOWARDS CARBON NEUTRALITY

EEmmiissssiioonn  RReedduuccttiioonnss  OObbsseerrvveedd……....
                                Comparison between 2021 & 2023, gross emission/unit of output 

Determining Factors – Price of Fertiliser
                                         - Timing of sowing legumes
                                         - Livestock ill health
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ACCELERATING FARMING TOWARDS CARBON NEUTRALITY

DDeelliivveerriinngg  OOtthheerr  PPuubblliicc  GGooooddss  SSiimmuullttaanneeoouussllyy
IInnccrreeaassiinngg  BBiiooddiivveerrssiittyy  ––  UUnnddeerr  tthhee  SSooiill……....  AAtt  JJoohhnn  GGiilllliillaanndd’’ss  FFaarrmm

A
R. Buffara, WUR, 2023

ACCELERATING FARMING TOWARDS CARBON NEUTRALITY

DDeelliivveerriinngg  OOtthheerr  PPuubblliicc  GGooooddss  SSiimmuullttaanneeoouussllyy
MMuullttii  SSppeecciieess  SSwwaarrddss  ––  WWaatteerr  IInnffiillttrraattiioonn,,  BBiiooddiivveerrssiittyy,,  CCaarrbboonn  SSeeqquueessttrraattiioonn

A Hugh Harbison’s Farm
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ACCELERATING FARMING TOWARDS CARBON NEUTRALITY

FFeeeeddbbaacckk  oonn  tthhee  FFaarrmm  WWaallkkss
PPoosstt  EEvveenntt  eemmaaiill  qquueessttiioonnnnaaiirree

“Found the walk to be very current, interesting & informative. Speakers were clear to the point, no 
waffles, helped by having a host who is walking the walk and not talking the talk. Excellent farm 
walk.”

ACCELERATING FARMING TOWARDS CARBON NEUTRALITY

SShhaarriinngg  AARRCC  ZZeerroo’’ss  JJoouurrnneeyy
SSeevveenn  PPuubblliicc  FFaarrmm  WWaallkkss  ––  OOvveerr  11,,000000  VViissiittoorrss,,  ffrroomm  SSiixx  CCoouunnttrriieess

Thanks to AgriSearch & Cafre
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ACCELERATING FARMING TOWARDS CARBON NEUTRALITY

WWhhaatt’’ss  NNeexxtt……..
We have a desire to keep going….

-   Build on the “Win Wins…..”
- Secure funding to explore the “Win Lose…….”
- Repeat               for the 3rd time in 2025
- Secure funding to repeat the baseline of Carbon Stocks in 2026
- To continue to be Entrepreneurial, Innovative & Improve Soil Health
- To continue to prove that farmers will deliver on their responsibilities, if given a 

chance
                                                          Thank You
                                                       www.arczeroni.org

ACCELERATING FARMING TOWARDS CARBON NEUTRALITY

SShhaarriinngg  AARRCC  ZZeerroo’’ss  JJoouurrnneeyy
TThhrroouugghh  wwrriittiinngg  aarrttiicclleess  oorr  ggiivviinngg  pprreesseennttaattiioonnss,,  llooccaall  &&  aabbrrooaadd

The Farmers Journal, LEAF, Global Network of Lighthouse Farms & UN
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Roger & Hilary, run 500 lowland and 
upland ewes along with a herd of 70 beef 
cattle for finishing on their 78 hectare 
farm, where they operate a rotational 
grazing system.

The Bell’s are recognised as very high 
preforming grassland managers. They 
are currently involved in the Co-Op 
Lamb group and programmes such 
as GrassCheck, Ecosward and another 
European Innovation Partnership 
Scheme projects in addition to ARCZero.

Roger & Hilary are no strangers to 
passing on their knowledge, having 
hosted a wide range of groups in their 
roles as Technology Demonstration 
Farmers.

Simon, along with his father John and 
brother Rory, manages 1200 hectares of 
arable land and an Aberdeen Angus beef 
herd. 

His sustainable approach to farming 
focuses on nature-based solutions, 
such as refraining from insecticide use, 
creating environmental habitats, and 
prioritizing soil health. This commitment 
allows Simon’s arable farm to produce 
high quality food while maintaining high 
environmental standards. 

Simon’s dedication to farming earned 
him the prestigious title of UK Arable 
Farmer of the Year in 2021, awarded by 
Farmers Weekly.

INTRODUCTION TO ARCZERO

Roger & 
Hilary Bell

INTRODUCTION TO ARCZERO

Simon
Best

Location: Co. Antrim
Enterprise: Sheep & Beef

Size: 78 hectares

Location: Co. Armagh
Enterprise: Arable & Beef

Size: 486 hectares



Patrick farmed suckler cows and 
sheep for 30 years before retiring some 
years ago. The farm now runs Blackface 
ewes producing mule lambs from 
Blue Leicester tups, has a pedigree 
Blue Leicester flock alongside a herd of 
suckler cows.

Patrick’s primary interest has always 
been in the natural environment, and 
has been involved in a range of roles, 
including Chairman of the National 
Trust in NI, Chairman of NI Environment 
Link, and Chairman of the NI Inquiry 
of the Food, Farming and Countryside 
Commission. In addition, he has been a 
member of the Expert Working Group on 
Sustainable Land Management.

John manages a 74 hectare farm in Co. 
Fermanagh alongside his wife and sons. 

A truely mixed enterprise, they have 90 
Simmental, Limousin and Saler cows on 
an autumn-spring calving system, a flock 
of 200 ewes and a blade calf-rearing unit 
of 500 calves in partnership with ABP.

John was named Ulster Grassland 
Farmer of the Year in 2018, has a regular, 
well respected column in the Farmers 
Journal and was recently awarded 
awarded Fellowship of the Council 
of Royal Agricultural Societies at the 
Balmoral Show.

INTRODUCTION TO ARCZERO

Patrick 
Casement

INTRODUCTION TO ARCZERO

John 
Egerton

Location: Co. Antrim
Enterprise: Sheep & Beef

Size: 87 hectares

Location: Co. Fermanagh
Enterprise: Beef & Sheep

Size: 74 hectares



John’s farm, Brook Hall Estate, is a 68ha 
drystock and willow coppice, mature 
estate, farmed in partnership with his 
son David.

The farm consists of 34ha of short 
rotation coppice willow for renewable 
fuel, 11ha permanent grass for grazing 
and 17 ha in trees.

John has been an award winning 
farmer in Ireland & the UK, President 
of the Ulster Farmers Union; a Non 
Executive Director of the Scottish Rural 
College (SRUC), Vice Chair of the UK’s 
Sustainable Development Commission, 
and a Professor of Practice at Queen’s 
University, Belfast.

Hugh runs a Dairy farm in partnership 
with his father Thompson. They currently 
have 180 autumn calving cows on a 12 
week block calving system supplying to 
Dale Farm.

Throughout the course of the ARCZero 
project, Hugh has sought to reduce 
his carbon footprint through seeing 
what can be done with Multi-Species 
Swards on a dairy platform, as well as 
the benefits of breeding a lighter weight 
cow which maintains the milk solids and 
proteins of its heavier counterparts.

INTRODUCTION TO ARCZERO

John  
Gilliland

INTRODUCTION TO ARCZERO

Hugh 
Harbison

Location: Co. Londonderry
Enterprise: Dry Stock & Willow

Size: 67 hectares

Location: Co. Londonderry
Enterprise: Dairy
Size: 100 hectares



Ian is a high performing dairy farmer 
from County Down, supplying Lakeland. 
He runs a 52 hectare farm hosting 96 
Autumn calving cows.

He has had great success stitching 
clover into swards to help reduce the 
amount of manufactured nitrogen (N) 
fertilier applied to his land, as well as 
working to increase his hedgerows and 
rapairian strips.

A more recent entrant into Dairy, Ian 
converted his beef and youngstock 
enterprise in 2015 and has gained 
recognition for the progress he has 
made in the last seven years.

INTRODUCTION TO ARCZERO

Ian 
McClelland

Location: Co. Down
Enterprise: Dairy
Size: 52 hectares

There are many people and 
organisations, without whom, ARCZero 
would not have been possible, or the 
success it is today. 

ARCZero was only possible by our 
bid being accepted for funding from 
the European Innovation Partnership 
(EIP) scheme. The scheme is part of the 
Northern Ireland Rural Development 
Programme (NIRDP), jointly funded 
by the European Agricultural Fund 
for Rural Development (EAFRD) 
and the Department of Agriculture, 
Environment and Rural Affairs (DAERA), 
and I would like to extend a huge thank 
you to both organisations for putting 
their faith in us, to spend their money 
wisely. 

Within the EIP Scheme, we would 
like to specifically thank our CAFRE 
mentoring and administration team, of 
Norman Wetherup, Katherine Neeson, 
Russell Forester and Nigel Murphy 
whose help was greatly appreciated and 

Thank 
you for 
your 
support
John Gilliland
ARCZero Chair



kept us on our toes!

In addition, I would 
like to thank the wider 
CAFRE team, who gave 
us unstinting support for 
our Farm Walks, especially 
Gary Haslem, Michaela 
Tenor and the team of 
CAFRE farm advisors, who 
independently of ARRZero, 
have continued to give 
wider support for each of 
our businesses.

I would also like to thank 
the many guest speakers, 
particularly from the other 
EIP Projects, who lent us 
their expertise and gave up 
their time to help ensure 
our farm walks were as 
useful and interesting 
as possible for those 
attending.

From Queen’s University 
Belfast’s Institute for Global 
Food Security, I would like 
to extend our thanks for 
the invaluable help that 
we received from Prof. 
Nigel Scollan, who has 
quietly advised ARCZero 
throught out our journey 
along with Paul Williams, 
who mentored and 
steered seen amateur soil 
advocates.

Without Rachel Cassidy 
and Alex Higgins, from the 
Agri-Food & Biosciences 
Institute (AFBI), we never 

would have understood 
the relevance of all the 
landscape data we 
gathered.  Thank you for 
your time and dedication 
making nutrient and 
run-off risk maps fun, 
and defining each farms 
carbon stocks in trees 
and hedgerows in such a 
meaningful way.

Jason Rankin and the 
team at AgriSearch have 
been relentless in our 
outreach. The extraordinary 
leveraging and outreach of 
our journey could not have 
delivered the impact it has, 
without all their hard work 
providing comms support 
and organising the farm 
walks, many thanks. 

Birnie Consultancy, and 
especially Ashley Hassin, for 
their project management, 
but more importantly, their 
patience having to listen to 
me. Again a huge thanks.

Other service providers, 
AgreCalc, AgriCarbon, 
NRM, SAC Consultancy, 
RPS, who in their own way, 
really allowed us freedom 
to push their services, out 
of their comfort zone, but 
who all delivered in a very 
professional and obliging 
way. Thank you.

To Owen Brennan, who 
as Chair of Devenish, 

allowed me the freedom 
to take the knowledge 
that Devenish had created, 
sprinkle some magic on 
it, and leverage it to show, 
that if you can’t measure, 
you will never be able 
to manage; and if you 
empower farmers with 
really good and precise 
knowledge about their 
own farm, they will make 
the right decisions about 
their business’s and their 
environment’s future, a 
very personal and huge 
thank you from me.

And finally, to my fellow 
six ARCZero farmers…… 
you have put up with 
so much pushing and 
prodding from me….. 
but to watch how you all 
blossomed, particularly 
when you hosted your own 
ARCZero farm walk, not 
only brought immense 
satisfaction to me, but to 
all of those who made the 
time to come and learn 
from your own journeys… 
ARCZero could never 
have delivered what it 
has, without you, your 
transparency, your passion 
and your desire to show 
that farmers can take on 
the responsibility of farmer 
led innovation, rub the 
corners off it, and make it 
work. Thank you.



ACCELERATING FARMING TOWARDS CARBON NEUTRALITY

The European Agricultural Fund
for Rural Development: Europe

investing in rural areas

Welcome to the Gilliland Farm, Brook Hall
• 67ha Farm

• 34ha in Short Rotation Coppice Willow

• 11ha in Permanent Grass Grazing

• 17ha in Land in Trees

• Dry Cows, in Calf Heifers & Calves

Farm Walk 
Boards
Below are the boards from the Farm Walk conducted after the ARCZero close-out  
conference on 20/06/23 at the Gilliland Farm, Brook Hall, Derry/Londonderry.



ACCELERATING FARMING TOWARDS CARBON NEUTRALITY

The European Agricultural Fund
for Rural Development: Europe

investing in rural areas

Carbon Farming
If you can’t measure, how can you manage?

CH4

CH4

N20

N20

CO2

CO2 CO2

CO2

Net Farm Carbon =
Gross Annual GHG Emissions

Less Gross Annual Carbon Sequestration,
Adjusted for Renewables & Waste Management

Using “Net” not “Gross” Emissions to get 
a complete business picture on the 

best journey to Net Zero

ACCELERATING FARMING TOWARDS CARBON NEUTRALITY

The European Agricultural Fund
for Rural Development: Europe

investing in rural areas

Carbon Footprinting as a Management Tool
Brook Hall Case Study

“ A Carbon Footprint is the total 
greenhouse gas emissions caused 

by an individual, organisation, 
service or product, within a given 
year, expressed as carbon dioxide 

equivalent, C0₂e”
Carbon Trust

Why is it important?
> Understanding of GHG emissions

> Farm business sustainability
> Market food products

> Slow the rate of climate change

Sources of Emissions by %
Purchased Feed

0%
Fertiliser

3%
Fuel

32%
Other

37%

Manure 
Management

9%

Enteric
Fermentation

18%

?



ACCELERATING FARMING TOWARDS CARBON NEUTRALITY

The European Agricultural Fund
for Rural Development: Europe

investing in rural areas
ACCELERATING FARMING TOWARDS CARBON NEUTRALITY

The European Agricultural Fund
for Rural Development: Europe

investing in rural areas

Short Rotation Willow Coppice
Grown Initially for the Production of Renewable Fuel

A Mixture of eight different types of willows
 selected for disease & pest resistance; yield & ease of harvesting

Harvested every three years, yielding 60-72t of wet woodchip, planted 1996

ACCELERATING FARMING TOWARDS CARBON NEUTRALITY

The European Agricultural Fund
for Rural Development: Europe

investing in rural areas

Genomics 
& Genetic 
Selection

Feed 
Additives

Slurry 
Additives & 

Amendments

Renewable 
Energy

Alternative 
Fuel Vehicles

Moving Towards Net Zero
Mitigation tools

Nutrient use 
effi ciency Legume & Herbal Leys Livestock Effi ciency Utilisation of Trees



ACCELERATING FARMING TOWARDS CARBON NEUTRALITY

The European Agricultural Fund
for Rural Development: Europe

investing in rural areas

Short Rotation Willow Coppice
Now, accelerating livestock production to Net Zero

Reducing GHGs, Methane & Nitrous Oxide
Increasing Carbon Sequestration & Biodiversity

Reducing the need to treat animals for Parasitic Worms

GreenFeed
“GreenFeed” (automatic head-chamber) estimates gaseous exchange (CH4, CO2 and O2) in cattle and sheep 
through measuring breath samples during a few short time visits per day to a “baiting” location to receive a 
small amount of food.

Features
• Measure the mass-fl uxes of CH4, CO2, H2 and O2 in breath samples
• Animals voluntarily visit a baiting station periodically throughout a day for at least fi ve minutes in each time
• ‘Baiting’ feed rates for each animal can be controlled using a radio-frequency identifi cation (RFID) tag 

system
• Nondispersive infrared (NDIR) sensors are used to quantify metabolic gases
• Gas emissions data is logged and automatically processed
• Pasture trailer and integrated solar panels, batteries, and generator systems for autonomous operation
• Auto calibration system for gas sensors calibration
• Weather station for outdoor measurement and data calibration

• Integrated, remotely operated camera

Experiments

GreenFeed for Measuring Methane
Emissions from Cattle and Sheep
OmarCristobal.Carballo@afbini.gov.uk, Xianjiang.Chen@afbini.gov.uk, Tianhai.Yan@afbini.gov.uk

www.afbini.gov.uk

Results
Grazing 
studies 
with dairy 
cattle

Indoor 
studies 
with sheep

A set 
of data 
obtained 
from a 
GreenFeed
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Knowing our Soils - Carrying out our Baseline
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Soil pH, Soil Organic Matter & Soil Texture Classifi cation

EFFECT OF GRAZING CATTLE ON WILLOW SILVOPASTORAL SYSTEMS 
ON ANIMAL PERFORMANCE AND METHANE PRODUCTION

J. Thompson1*, S. Stergiadis2, O.C. Carballo3, T. Yan3, F. Lively3, J. Gilliland1,4 , S. Huws1, K. Theodoridou1
1Institute of Global Food Security, Queen’s University Belfast, Belfast, UK, 2School of Agriculture, Policy and Development, University of Reading, Reading, Berkshire, UK, 3Agri-Food and Biosciences 

Institute, Hillsborough, UK, 4Brook Hall Estate, Londonderry, Northern Ireland , UK.
Corresponding author: k.theodoridou@qub.ac.uk 

BACKGROUND
• Ruminant systems are under pressure to reduce CH4 emissions and

increase carbon sequestration.
• Condensed Tannins (CTs) can bind to proteins, reducing ruminal

degradation and methanogenesis
• Willow fodder contain CTs

METHODOLOGY

CONCLUSION AND IMPLICATIONS
1. Willow Silvopastoral systems could be a grazeable forage for cattle with

potential to reduce CH4 emissions
2. Further in vivo trials are needed to quantify the effect on protein

metabolism and quality of animal products

RESULTS

*****

OBJECTIVES
1. Can beef cattle graze Willow Fodder (WF)
2. Quantify the effect of WF on performance and CH4
3. To explore if WF can be rotationally grazed

Forage
PRG WFG s.e.m P-value

DM (g/kg fresh) 235 266 4.02 ***
CP (g/kg DM) 167 159 10.2 0.589
ME (MJ/kg DM) 10.6 9.1 0.13 ***
CT (g/kg DM) 37.2 1.24 -

Total DMI (kgDM) 10.2 11 0.217 0.0591
LWG (kg/d) 1.04 0.716 0.0605 **
CH4 (g/d) 237 173 7.18 ***

1 WAGHORN, G. C. & MCNABB, W. C. 2003. Consequences of plant phenolic compounds for productivity and health of ruminants. Proceedings of the Nutrition Society, 62, 383-392

2 MUKLADA, H., KLEIN, J. D., GLASSER, T. A., DVASH, L., AZAIZEH, H., HALABI, N., DAVIDOVICH-RIKANATI, R., LEWINSOHN, E. & LANDAU, S. Y. 2018. Initial evaluation of willow (Salix acmophylla) irrigated with treated wastewater as a fodder crop for dairy goats. Small Ruminant Research, 163, 76-83.

Acknowledgements: We thank Brook Hall Estate in N. Ireland for providing the Willow grazing platform and Food Foyle Food Group for the animals. Funded by DAERA and UKRI-BBSRC.
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Impact of Land Uses on Soil Organic Carbon

180 Soil Cores, created 565 Samples, all were tested
At 17.6 Samples per Hectare, to an Average Soil Depth of 0.86 metres, R. Buffara, WUR, 2023

Trees & Grass together, better than trees, or grass, on their own
Total Soil Organic Carbon at Brook Hall : 19,468 t of CO2e
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Impact of Land Uses on Soil Health

Accessing Good Soil Health is a combination of Metrics & not just Soil Organic Carbon

Impact of Land Uses on Soil Health

R. Buffara, WUR, 2023

Accessing Good Soil Health is a combination of Metrics & not just Soil Organic Carbon 
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Brook Hall’s Soil Phosphorous
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Role of 
Heritage 

in Soil 
Phosphate 

Level
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Source: Jim McAdam

Source: CAFRE

Tonnes of CO2e/ha/yr

Broadleaf woodlands 9.20

Conifer forest 15.96

Agroforestry (5m spacing, 
400 trees/ha) 13.50

Hedgerows 1.04 CO2e/km/yr

Grassland soils (no slurry) 1.28

Grassland Soils
(with slurry) 3.16

Benefi ts of Trees in the Food Producing Landscape
Total Sequestration rates
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Improving 
Water Quality

Creation of 
Run Off Risk Map

Rachel Cassidy, 2021
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Runoff Risk Maps
Runoff discharges to
waterbody

Waterbody Lines

Critical Source Areas - high
soil Olsen P in these fields
means these areas have
elevated risk of P loss to
water

Hydrologically Sensitive
Areas for runoff generation
and loss of nutrients*,
sediment and other applied
substances.

Map Code: Brooke_2
Farm: Brooke Hall

* applied nutrients including slurry, 
manure and chemical fertiliser.
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Runoff discharges to waterbody

Waterbody Lines

Critical Source Areas - high soil
Olsen P in these fields means
these areas have elevated risk
of P loss to water

Hydrologically Sensitive Areas
for runoff generation and loss of
nutrients*, sediment and other
applied substances.

Map Code: Best_32
Farm: Best

* applied nutrients including slurry, 
manure and chemical fertiliser.
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The Role of Renewables in Net Zero
1988 - 1st of Eight Biomass Bomass Boilers installed at Brook Hall to dry grain & the house

Installed Big Bale & Timber, manually loaded, boiler. Cost £20,000
Annual saving of £6,000. Pay Back in 3.6 years

No mention of the word “Carbon” or “RHI”
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Measuring On-Farm
Biomass Carbon Stock

using LiDAR

(Alex Higgins, 2021)

Vegetation 
Height (m)

<3

3-6

6-9

9-12

12-15

15-18

18-21

21-24

>24

Total Farm Carbon Stocks: CO2e
Top 30 cm Soil 19,468 tonnes
Above Ground Biomass 4,154 tonnes
Below Ground Biomass 787 tonnes
TOTAL 24,405 tonnes
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The Role of Renewables in Net Zero
Brook Hall’s Net Farm Carbon Position

The use of Renewables has the ability to accelerate 
farm businesses to Net Zero & Beyond

Gross Emissions Gross Sequestration Beyond Net Zero % of Gross Emissions

Brook Hall, without 
Renewables 151t/yr 156t/yr 5t/yr 103%

Brook Hall, with 
Renewables 206t/yr 236%

Brook Hall, with 
Renewables & 3rd Party 
Benefi t

655t/yr 534%
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Sustainable Farming
Delivering Multiple Solutions - Not Single Agendas

55

0 0.1 Km

Runoff Risk Maps

Runoff discharges to waterbody

Waterbody lines

Hydrologically Sensitive Areas
for runoff generation and loss of
nutrients*, sediment and other
applied substances.

Critical Source Areas - high soil
Olsen P in these fields means
these areas have elevated risk
of P loss to water

Map Code: Harb_7
Farm: Harbison

* applied nutrients including slurry,
manure and chemical fertiliser.

Producing Nutritious Food
& Tackling Malnutrition

Improving Water Quality by 
Reducing Over Land Flow

Delivering Soil Improvement
Both Fertility & Health

Optimising Biodiversity,
Especially Below Ground

Accelerating Carbon Sequestration,
Both Above & Below Ground

Generating Profi ts

Keep up to date with ARCZero

facebook.com/ARCZeroNI

@ARCZeroNI

ARCZeroNI

arczeroni.org
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Parasite Control:  
A whole farm approach

26th June

Multi-Species Swards: 
Conference & Farm Walk 

28th June
For more information, or to book your place see

agrisearch.org


