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The Farm Carbon Cutting Toolkit

Aim: to encourage and support farmers and growers to reduce their
greenhouse gas emissions, increase their farm energy resilience and in
doing so improve their farm business in the future




Key resources

Using the Farm Carbon Calcalator

Use our data collection sheets 1o help you collect the data for the Carbon Calculator Note #at data entry I akways from your farm
business over the past 12 months.

Once you have that information 10 hand you are ready 10 Use this 1ol and create yous Carbon Calculation. These are e 5%ps:

« Enter your farm name and the date below Cick Save.

* Cick on age you want 10 enter data on (any of the Pages in green, ©.g. Fuel, Material). R usually makes sense 1o complete Them
o eree

 When you have finishad each page then cick aither Save or Results. B Tuncions Save your Gata entries but Results wil 1ake
¥ou s¥aIgh 10 he Results page. Do not move §rom 2 Page wahout pressing eher Save or Results, a5 o data entry wi be lost.

* When in Rosuts 10 entoreg gon =3

« Gothvough each data entry page thar's appicaie, g in dsta memodically

* ¥ you want 10 6o Gata entry in more than one 555N you can Save what youve done and log back I 10 your account lstec

= Whon Sntshed 0 to Results. You an view Summarics, Detaded ansiyss, Graphs and & Full broakiown of results.

* Resuls are avatable CoNtInUOUSY 0N YOur CCOUA, you €2 IS DIt FesuRs and doweload 3 PDF.

Repeat on an annual basis ¥ possible 10 MONC how your Carbon emissions and Sequestation have changed

Mame of Farm or Holdeg * Seport Dste.

Your privacy and data are imponant 1o us. Please read our Terms & Condiions 1o
make sure That you understend how we handie your dta

Rt 168 ane Unaerszo0d the terms and condtons.
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GHGs from Agriculture

51% OR MORE

of global greenhouse-gas emissions
are caused by animal agriculture

% SINPLEAPPYKITGHEN



What Is the real number?

AUK 10% of emissions
AGlobally about 2€25% of emissions 5¢16.1Gt CO2a/r
ACan we appreciate what the numbers mean?



Greenhouse Gases from agriculture

RaSGKIYS o/ 1) 0
AbAGNRdz2a hEARS 6bi ho
Al N2y 5A2EARS 6/ hi 0
AAQ: 10% of UK emissions

ACarbon management and business efficiency are closely linked
Ab 2 W2y S @§dcbriplicatddindustiy!f f

ALinked to food production, difficult to measure and dependent on
the weather



Land based Emissions of Nitrous Oxides

A80% of UK nitrous oxide
emissions are from
agriculture

AMainly from soils and
fertiliser production

Alndirectly they also come
from:
A Nitrate leaching
A Nitrogen deposition

Organic soils

Biological Fixed N

fixation

Crop residues

Grazing

Fertiliser Manure

spreading




Emissions from methane

AEnteric fermentation
AReleased from manure and slurry

ACan be reduced per unit of production through improved livestock
health, modification of animal diets and breeding




Carbon dioxide

Al hi NBfSFaAaSR FNRBY odzNYyAy3 2F T2
machinery)

AElectricity production for ofiarm use

AProduction of agro chemicals

ADisturbance of sott cultivation / land use change




Carbon sequestration (more on this later

5 billion hectares of hope..

Soil Carbon

in numbers

the potential reduction in

atmospheric CO2 levels
through global soil

carbon sequestration, by

of soil organic matter
lost from UK soils from
1980 to 1995

per hectare per year, when soil organic
matter increased by 0.1%

of extra water available, per A
hectare when soil organic ; Cutting
matter increased by 0.1% 2 Toolkit




Managing carbon orgfarm: Why should we
bother?

ANational targets to reduce C emissions from agriculture
ACCAct@SYA&&aA2ya oé& |G tSIFald yms
ANew Net zero legislation (June 2019) _
AAlso international targets
Alncreasing attention on agriculture




Why manage carbon offarm

Alt makes business sense!

Alt allows us to be more informed and make decisions
Alt enables a positive narrative

Alt creates more resilient businesses

AFuture proofing
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Carbon footprinting
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Measuring carbon ofarm c ’

ldentifying the C footprint of a business is the first vital step in being
able to quantify the contribution that the farm is making to climate

change
LRSYUATFASE ljdad yadAGe FyYyR &a2dz2NODS 27
and highlight areas where improvements or changes can be made to
reduce GHGs.

Allows you to become more aware and make infornadegisions

Metrics need to be relevant, practical, consistent amirm
behavioural change




‘=« Farm

ey,  Carbon
@cmg The Carbon Calculator

Toolkit

ADeveloped for farmers by farmers

AFree to use

AAccounts for soil carbon sequestration

ALinked into soil carbon research project to populate models

Al ft26a Y2YVAUG2NRAY3I 2F OG0KS Tl N¥Qa
AProvides footprint as C@ but ability to see different GHGs

Alnclusion of new methane methodology

ANew reporting format and user interface being developed currently
and was launched at Oxford 2020.



How to calculate your carbon footprint

1. Login or register |
2. Collate your data first L e e i
3. Create a report / enter your data

Materials processing and transport) emissions.

Inventory

Crops
Inputs
My Reports €) ADD NEW REPORT ,

Livestock
Title Created Changed Actions

Distribution
Home Farm 01 Jan 2020 05/01/20 05/01/20 ‘ DELETE

Sequestration
Scilly Organics Dec 2019 19/12/19 19/12/19

Scilly Organics 16 Dec 2019 11219 06/01/20

Example farm 04/12119 05/01/20




Calculating your carbon footprint

Live results

Fuel type

Liquid fuels > Red diesel

Electricity > Specific renewable tariff

Public transport > UK train

Solid fuels > Wood logs

Liquid fuels > Petrol

Liquid fuels > Lubricant oil

Gas fuels > Propane/LPG/Butane by vol

Total for Fuels:

Quantity

500 litres

1.200 kWh

800 miles

250 kg

200 litres

20 litres

200 litres

Emissions
(tCOze)

16955

0.0300

0.0630

0.3881

0.5652

0.0641

0.3428

315

EDIT

@ Specific renewable tariff

EDIT

EDIT

@ Lubricant oil
@ Propane/LPG/Butane by vol

EDIT

EDIT

EDIT

EDIT

Emissions Totals

Type

Fuels
Materials
Inventory
Crops
Chemicals
Livestock
Waste
Distribution

Sequestration

Total:

t COze/year

315
145
2239
785
015
69.64
079
3579
0.00

141.21



Calculating your footprint

Example farm © My REPORTS
Your carbo =

balance

Summary Detailed Summary Full Results

Total emissions

o -815.89

tonnes COze per year

Emissions Sequestration Carbon Balance



Interpreting results

AA key part of the process

Al 'y 0S dzaSR 02 S@Ifdza S OdzZNNBy
for reducing emissions and improving sequestration in the future

AGives you a baseline

AAllows you to be more informed

AProvides evidence to change management



The rise In Interest!
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What Is driving this interest?

Oiition Animal agriculture is choking the
r I ‘HE IRISH g | ‘IME S i Earth and making us sick. We must act
n, Jan6
1NOW
NEWS SPORT BUSINESS OPINION LIFE & STYLE CULTURE James Cameron and Suzy If we want the US's majestic national parks, clean air and water
Amis Cameron for future generations we must press leaders to address food's
Editorials | Letters | Columnists | An Irishman's Diary | Opinion & Analysis | Martyn Yo ther IR M1 environmental impact
f Yy @ S -

. . X . . 23,090 1,157
By using this website. you consent to our use of cookies. For more information o

Colum Kenny: agriculture’s major role in
climate change

Ireland under pressure to curb farm emissions but persuading farmers will nt
© Fri, Dec 30, 2015, 00:28

Colum Kenny
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The age of misinformation

Being driven by:
AA lack olunderstandingand a desire taimplify messages

ANo consistentway of measuring the footprint of a farmlack of
clarity from government

ANational and international accounting methosif emissions and
seguestration

AA lack of confidencdrom farmers to respond to claims due kack of
data

AA lack of clarity and research on the potentiakofl carbon
sequestration



Ruminant Livestock enemy number 1 [D

. RESEARCH
Why does it look so bad?

Global Warming potential — mass based assessment
(CO2eq/kg product)

Grazing Sheep Meadow Feediot  Seafood Pork  Aquaculture Chicken Egas Meat Beans, peas
heet beef besal seafood substitutes  and soy



New Research: change what you meast

ROTHAMSTED
RESEARCH

Accounting for nutritional quality: nutrient index (NI)

(contents per 100 g meat)

Beef Chicken Lamb Pork
Nutrient Unit RDI Concentrate  Forage Intensive Free range Lowland Upland Intensive

Protein g 50.25 235 235 26.3 26.3 20 20 18.6
MUFA g 375 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 26.4 317 14.8
Ca mg 700 5 5 11 11 12 12 10
Fe mg 1175 1.6 1.6 0.7 0.7 1.4 14 0.4
Riboflavin mg 1.2 0.26 0.26 0.15 0.15 0.2 0.2 0.18
Folicacid g 200 16 16 9 9 6 6 1
Vitamin B12 pug 1.5 2 2 0 0 1 1 1
Se Mg 67.5 8 8 15 15 3 3 51 |
Zn mg 8.25 4 4 15 LS 2 2 1.3



Using nutrient indices

ROTHAMSTED
RESEARCH

Accounting for nutritional quality: nutrient index (NI)

Based on 10 encouraged nutrients - 2 discouraged
35

30
Average % RDI satisfied across all nutrients

25 (100% = all nutrients satisfied solely by this commodity)
Saarinen et al. (2017) Journal of Cleaner Production
20 Beef performs best

15

10

| l
0

Concentrate Forage Intensive Free range Lowland Upland Intensive

% RDI/100 g meat

Beef Chicken Lamb Pork



Accounting for other metrics: arable land use (ALU)

ROTHAMSTED
RESEARCH

Arable land use per 100 g meat
0.9

08
0.7
0.6

05

m?)

(

ALU

03
0.2
0.1

0.0
Concentrate Forage Chicken Lowland Upland Pork

Beef Lamb

Lamb performs best
Wilkinson and Lee (2018) animal



Other new research into methane

AThe difference between long lived climate pollutants (CO2) and short
lived climate pollutants (namely methane).

AlK2ga UGKFO YSUKIYS R2SayQu o6SKI
RAZEARS YR U0KS O2y@SyYyuAzylt | O

Almportant in terms of modelling and developing strategies for
achieving net zero



What can we do about 1t?




Where do the emissions come from?

Arable farms Ruminant livestock farms

Crop protection Power and fuel use
Sown seeds bp 10%

P and K fertiliser /
manures / liming

Imported feedstuffs
10%

o Methane
Fertiliser use .
fermentation
10%
50%
Fertiliser
Fuel use and field production and

operations application

Manures
20%



5 key actions to focus on

AOptimising livestock performance
ASoils, fertilisers and manures
AEnergy and fuel use
ADeveloping renewable energy
ALocking in carbon



What about sequestration?




Carbon sequestration

AThe deal with trees

Table 4.1 Forest carbon stock

million tonnes of carbon dioxide equivalent

Carbon in above-ground biomass 360 471 527 583 639
Carbon in below-ground biomass 129 170 190 210 230
Carbon in dead wood 9 10 10 10 10
Carbon in litter 165 175 179 182 187
Soil carbon ** 2 366 2 533 2 594 2 629 2715
Total forest carbon 3029 3 359 3 500 3 614 3781

Source: Forestry Commission

Also include odarm hedges



Solil Carbon

The often overlooked opportunity.
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What Is soil organic carbon?
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- 5% of soil organic matter is alive ¢

60% of soil organic matter



What drives a healthy soil?

Biology




How soil organic carbon increases yields

Soil quality

Soil organic carbon

Acknowledgements: Prof Rattan Lal, The Ohio State University I.I_Ill HealthExpert



How to increase soll organic carbon?

ALand use change

AReduce erosion

AOrganic amendments (manure abibsolid9
AReduced tillag¢green mulches and crop residues)
ADeep roots in deep soil horizons




Project aims

To understand in more detail how farmers can build soil health &

business resilience and its links to soil organic matter & soll carbon
content.

By:
A Assessing how to test for soil carbon
AUnderstanding the impact of testing depth
A Evaluating the link between soil organic matter and proxy measures
Alnvestigating the impact of soil carbon on whole farm carbon footprint
AAssessing the impact of management practices



