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Farming Delivers Multiple Public Goods - Not Single Agendas

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 Profits



2014, Asked to Chair N. Irish, Independent Expert Working Group
Inclusive of Farmers, NGOs, Policy & Food Chain

Sustainable Agriculture Land Management Strategy Launched, 2016

With Soil & Water at its core, 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%



Key Recommendation - 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

Training – 50% in Catchments attended, 90% in “light touch” Pilot





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



Is Improving Soil Health & Water Quality Possible, Regionally?
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Is Improving Soil Health & Water Quality Possible, Regionally?

• £38m Scheme opened May 2022

• Baseline every field, tree & hedge, over 4 Yrs.

• Independent Soil Sampling & LiDAR Surveys

• Voluntary Scheme (Carrot & Stick….)

• Hope to repeat in Five Years’ time

• Results returned to Individual Farmers

• Soil Fertility, Carbon Stocks & Run Off Risk Maps

• Mandatory online Training



Farmer Engagement

• Zone 1, 95% Uptake, 150k fields 

• Zone 2, 92% Uptake, 190k Fields



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



ACCELERATING FARMING TOWARDS CARBON NEUTRALITY

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 

A



ACCELERATING FARMING TOWARDS CARBON NEUTRALITY

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

 Target for 2026, 530,000t…. But how do we build carbon stocks…..???



ACCELERATING FARMING TOWARDS CARBON NEUTRALITY

Building Carbon Stocks & Multiple Public Goods, Simultaneously
Correcting Soil pH – Nutrient Uptake Efficiency

D. Fornara, 2014

Teagasc Green Book 2017



ACCELERATING FARMING TOWARDS CARBON NEUTRALITY

Building Carbon Stocks & Multiple Public Goods, Simultaneously
Multi Species Pastures – Water Infiltration, Biodiversity, GHG Mitigation

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



Embedding Experience in Pillars of AHDB’s Environment Strategy

Multiple public goods Net carbon Economics &
efficiency

Baselining Roadmaps 

Collaboration:
Changing the Narrative…..

Evidence:
Knowing your Numbers…..



Delivering Multiple Public Goods – A Farmer’s Perspective
The Experience from N. Ireland, at the Farm & Regional Level

Through Building Consensus, Using Forensic Measurement & Management 

to

Empower Farmers, Multiple Public Goods can be Delivered…..

 john.gilliland@brookhall.org
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