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Purchased in 2013, 185ha 

Grasslands & Woods

Delivering Soil Improvement 

Fertility & Health

Measuring Carbon 

Sequestration, Above & Below 

Ground

Improving Water Quality 

Reducing Over Land Flow

Optimising Biodiversity, 

Understanding Trade Offs

Managing our Landscape 

UNESCO World Heritage Site 

The Start of the Journey - The Lands at Dowth, Ireland
Delivering Multiple Public Goods, Simultaneously, from farming livestock







Delivered Credible Transparency of Soil Improvement at Dowth

Dowth Soils now at Optimal pH after six years, with expecting increase in Carbon

Accelerating Productivity & Sequestration - Improving Soil pH
Through disciplined precision, GPS, Biennial, Soil Sampling & Analysis, every 2 Yrs



A 26% reduction in GHG intensity per kg of meat, without recognition of increases in soil 

carbon…..

Reducing GHG Emissions through the use of a “Living Lab….”
Investigated & Delivered Multiple Benefits by switching to Multispecies Swards

In One Year…..

65% Reduction in Nitrogen

20% Improvement in ADWG

300% Increase in earthworms

14 times faster water infiltration of soil



Leveraging Dowth’s Experience 
Accelerating Seven farms towards Net Zero

Delivering Positive Change by Empowering Farmers with

Gross Emissions, Gross Sequestration & Net Carbon Position;

Soil fertility; Soil, Nutrient and Pesticide Run Off Risk Maps.

Partners

AFBI – Carbon in trees, hedges & soil P risk maps

AgriSearch – Communications

Devenish – Net farm Carbon Calculation

QUB – Soil Carbon

SRUC – AgReCalc calculator for Gross Emissions



A Case Study - Accelerating change at Ballydevitt Dairy farm

100ha, family partnership, managed by Hugh & Thompson Harbison

180 Autumn Calving Cows, averaging 8,600 litres of milk, Aghadowey



Baselining of Above Ground Carbon, Trees & Hedges (Alex Higgins, 2021)

AGB – Above Ground Biomass (Trees & Hedges)
BGB – Below Ground Biomass (Roots)



Getting a better Understanding of Soil Organic Carbon
How to measure it….. What influences it……



Baselining Ballydevitt’s Total Farm Carbon Stocks in Soils, Trees & Hedges  

Total Soil Carbon                                  18,594t of C, or 68,054t of CO2e



Baselining Ballydevitt’s Total Farm Carbon Stocks in Soils, Trees & Hedges  

Total Soil Carbon                                  18,594t of C

Total Carbon in Trees & Hedges              538t of C
Total Farm CO₂e Stocks           19,132t of C x 3.66 = 70,023t of CO₂e

And if you repeat every five years, you can measure change transparently



Measuring Ballydevitt’s Gross & Net Emissions using LCA

Net Emissions 28% less than Gross Emissions, 

when Sequestration & Renewables recognised…….



Reducing Emissions from Ballydevitt Farm
Planting more herbs & legumes to reduce use of synthetic Nitrogen



Delivering Multiple Public Goods by planting Herbs & Legumes
Comparing Soil Carbon change after two years

Acreage         SOM          SOC           SOC

7.5cm        10cm          30cm

Perennial Rye Grass

Multi Species

Herbs, Legumes & Grass together, creating more & deeper Carbon



Delivering Multiple Public Goods by Planting Herbs & Legumes
Improving Water Quality by using Run Off Risk Maps            (Rachel Cassidy, 2021)



Net Emissions across the ARC Zero farms
Giving farmers an understanding where they are on journey to Net Zero

All farms are in a different place on their Journey to Net Zero

Some Farms will find the Journey a lot easier than others….

Some farms will never reach Net Zero…..



But…… There is a Catch…..
All Governments must report annually against their agreed International GHG reduction targets

The GHG National Inventory is the vehicle used to do this.



But…… There is a Catch…..
All Governments must report annually against their agreed International GHG reduction targets

The GHG National Inventory is the vehicle used to do this.

It is a collection of Individual Silos designed for easy Accounting & Reporting



But…… There is a Catch…..

Farm Businesses don’t fit within the Inventory, as they are multifaceted, they are split 

between a possibility of four different Silos, which do not allow recognition of each other…..



Living the Farm to Fork Strategy on the Farm

- Systems thinking essential to deliver Multiple Public Goods, simultaneously

- Baselines essential at individual farm level, to inform Positive Behavioural Change

- Good quality MRV needed to show the journey has Integrity 

- Net Zero will only happen when farmers Unshackled & allowed to use 
sequestration & renewables, as well as emission reductions

john.gilliland@brookhall.org
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