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2014, Independent Expert Working Group Set Up
Inclusive of Farmers, Land Owners, NGOs, Policy & Food Chain

Sustainable Agriculture Land Management Strategy Launched, 2016
With Written Support of Farmers Union & NGOs



Observations
N. Ireland Environmental Performance, 2016

Since 2004 – N balance down 10%; N efficiency up 12%
P balance down 32%; P efficiency up 28.5%
N levels in Water, Good, 15-20mg

But

- 62% of Water Bodies failing Good Quality Status
- 80% of P was entering rivers by “Over Land” flow of  excessive rainfall
- The “Tail” of our Phosphate legacy was greater than 50 Years….



Observations on Farming Production
N. Ireland Farm Efficiencies & Practices, 2016

- Grass Dry Matter Utilisable Yields – Average, 5.1t/ha/yr
- Top 5%, 16t/ha/yr

- Soil Analysis – Only 2% of acreage analysed on an annual basis
- Soil pH – 64% land below pH 6, ??% land at pH 6.5 (optimal for legumes)
- Soil optimal fertility – 18%
- Land planted in trees – 6%
- Land rented on a 11 month lease (conacre) – 30%



Recommended - If you can’t Measure you can not Manage…. 
The use of New Measuring Technologies on all farms, at individual field scale

When repeated every 5 yrs. measures actual change, essential for TIER 3

Aerial LiDAR Survey                          Soil Sampling to one
at 40 scans per metre                               metre deep



Government Response – A Pilot in Three River Catchments
Plus, “light touch” in N. Ireland wide pilot

Level of Farmer Participation – 73% in Catchments

River Bann – 513 farms, 7,340 fields, 11,547 ha
Colebrooke – 289 farms, 5,059 fields, 13,108 ha
Strule           - 289 farms, 4,677 fields, 16,989 ha

Rest of NI.    - 522 farms, 12,629 fields, 22,220 ha

Total, 1,613 farms, 63,000 ha, £2.3m of EU & NI Public Funding



Results from Pilot in Three River Catchments
Including the N. Ireland wide pilot

Behavioural Change Survey by Leeds University

86% - Changed fertiliser type used
80% - Increased lime usage
68% - Changed fertiliser quantity
28% - Changed quantity of slurry imported or exported

“Run off” Risk Maps were particularly useful



ACCELERATING FARMING TOWARDS CARBON NEUTRALITY

Tyrone

Armagh

Down

AntrimLondonderry

Fermanagh

Roger & Hilary Bell Sheep

Simon Best Arable & Beef

Patrick Casement Sheep & Sucklers

John Egerton Suckler Beef 

John Gilliland Willow & Dry Stock 

Hugh Harbison Dairy

Ian McClelland Dairy

An EIP Operational Group - Accelerating Seven N. Irish Farms towards Net Zero



“Net Zero:” Sum of Emissions equals Sum of Sequestration
Adjusted for any fossil fuel CO2 emissions displaced by Renewables
& for any methane emissions reduced by waste management

It is not about Zero Emissions……



ACCELERATING FARMING TOWARDS CARBON NEUTRALITY

Where did we start…… We Learnt our Numbers…..

Baselined & Benchmarked…..
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Where did we start…… We Learnt our Numbers…..

Baselined & Benchmarked…..

- GHG Emissions
- Carbon Sequestration
- Carbon Stocks in Soil
- Carbon Stocks in Trees 
- Net Carbon Position
- Behavioural Change
- Delivering other Natural Capital



ACCELERATING FARMING TOWARDS CARBON NEUTRALITY

Net Carbon as a Percentage of Gross Emissions
Using TIER 1 Sequestration Module

No two farms are the same…..
Some farms will find the journey easier than others……
Some farms are beyond Net Zero already…..

2021 Agrecalc Analysis Enterprises  Gross Emissions 
t CO2-e/yr

Gross Sequestration 
t CO2-e/yr

Net Emissions 
t CO2-e/yr

% Reduction

Ian McClelland Dairy 1,101 309 792 28%
Hugh Harbinson Dairy 2,009 549 1,459 27%

John Egerton Beef & Sheep 1,475 444 1,031 30%
Roger & Hilary Bell Sheep with Beef 754 456 298 60%

Simon Best Arable with Beef 1,799 738 1,061 41%
Patrick Casement & Trevor Butler Beef & Sheep 492 548 -56 111%

John Gilliland Willows with Dry Cows 151 156 -4 103%



ACCELERATING FARMING TOWARDS CARBON NEUTRALITY

Measuring Carbon in Trees & Hedges
Using Aerial LiDAR at                                                A. Higgins 2021 
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Measuring Carbon in Trees & Hedges
Using Aerial LiDAR at                                                A. Higgins 2021 

AGB
Above Ground

Biomass

BGB
Below Ground

Biomass



ACCELERATING FARMING TOWARDS CARBON NEUTRALITY

Measuring Carbon in the Soil
Stratified for different Land Uses & Land Managements at Brook Hall

Soil Carbon at Brook Hall = 5,319 t of C, or 19,468 of CO2e 



ACCELERATING FARMING TOWARDS CARBON NEUTRALITY

Total Carbon Stocks across ARC Zero farms……

ARC Zero farms manage 515,166t of CO2e, 97% is within the Soil
In 2027, Target 530,000t? Will GHG Inventory or Scope 3 Declarations Recognise?



FAO, Pathway to Lower Emissions
Prioritising & Giving Context to the Change required Globally



ACCELERATING FARMING TOWARDS CARBON NEUTRALITY

The Resultant Behavioural Change after two years…..
Comparison between 2021 & 2023, gross emission/unit of output 

Determining Factors – Price of Fertiliser
- Sowing of legumes
- Health of Livestock
- Weather



ACCELERATING FARMING TOWARDS CARBON NEUTRALITY

Delivering Multiples of Natural Capital, Simultaneously
Using LiDAR & Phosphate Soil Surveys to create “Run Off Risk” Maps

A

R. Cassidy, 2021

Hugh Harbison’s Farm



ACCELERATING FARMING TOWARDS CARBON NEUTRALITY

Delivering Multiples of Natural Capital, Simultaneously
Multi Species Pastures – Water Infiltration, Biodiversity, Carbon Sequestration

A Hugh Harbison’s Farm



COMPARING 
DIFFERENT LAND USES

Willow SRC (28 Yrs. Old) Silvopasture (120 Yrs. Old)

D. Woodland (30 Yrs. Old) D.  Woodland (250 Yrs. Old)

Permanent Pastureland
(200 Yrs. Old)

R. Buffara, WUR, 2023



ACCELERATING FARMING TOWARDS CARBON NEUTRALITY

Delivering Multiple Public Goods Simultaneously
Role of Livestock Faeces….  In Increasing Soil Biodiversity……

A

R. Buffara, WUR, 2023



ACCELERATING FARMING TOWARDS CARBON NEUTRALITY

Delivering Multiple Public Goods Simultaneously
The Importance of Increasing Biodiversity Under the Soil…. 3 New Papers….     

Oct 2023 Dec 2023



Role of different Land Uses in building Soil Organic Carbon
Role of Diverse Root Architecture…. Monocultures’ Root Structure Struggling…

R. Buffara, WUR, 2023







FAO, Achieving Zero Hunger: A Global Road Map, COP 28
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Australian Clean Air Regulator (2014)
Adjudicates on Australian Carbon Credit Units 

SOC measured to 1 metre, 7 years apart

1st farm in Australia 
only approved in 2023



The 7th farm
Since June 2023

94,666 ACCUs
@

AUS$93/t
=

$8,803,938

As a Result
Of Regenerative

Farming….



The 7th farm
Since June 2023

94,666 ACCUs
@

AUS$93/t
=

$8,803,938

When the 
Voluntary Carbon

Market was 
AUS$35/t



Closer to home….. EU Parliament Adopts Certification Framework
For Carbon Removals in the Land Based Sector

21/11/23



Sustainable Land Management – A New Approach
Technology & Climate Change – The Potential for Impact on Land Value?

Empowering Land Owners & Farmers “To Know their Numbers”….
Key to Delivering Net Zero & Optimisation of Land Value

john.gilliland@brookhall.org


