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Special thanks

The following slides were produced by
Landscape SA Northern and Yorke team
Molly O’'Dea (Sustainable Agriculture
Facilitator) and Elly Pratt (Climate
Adaptations Facilitator) for their Carbon
Calculator workshops and kindly shared
for school use.
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Carbon Calculator
Deep(er) Dive

Kangaroo Island Landscape Board

Delivered with funding support from the Commonwealth of Australia through the Department of Climate Change, Energy, the Environment
and Water under the Carbon Farming Outreach Program, and the Australian Government through funding from the Natural Heritage
Trust under the Climate-Smart Agriculture Program and delivered by the Northern and Yorke Landscape Board, a member of the
Commonwealth Regional Delivery Partners panel.
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Disclaimer

Unless explicitly stated otherwise, all intellectual property rights, including copyright, in this material are owned by third parties and
not by the Commonwealth. You must not copy, modify or transmit any part of the material contained herein without express written
consent from the copyright holder.

No warranty is given or intended as to the accuracy or reliability of the information contained in this material. Nothing in this
material is to be taken as an endorsement of any third-party material, information or any products or services referred to in this
material.

The Commonwealth is not liable for any loss resulting from any action taken or reliance made by you on any information contained
in this material (including, without limitation, third party information). You obtain access to this material at your own risk and the
department accepts no responsibility for any interference, loss, damage or disruption to your own computer system which arises in

connection with your use of this material or any links that to third party material that may be contained herein. You must take your
own precautions to ensure that you do not access this material in a manner that may expose you to the risk of viruses, malicious
computer code or other forms of interference which may damage your own computer system.

You should exercise your own independent skill and judgement before you rely on this material. This material is not a substitute for
independent professional advice and users should obtain any appropriate professional advice relevant to their particular
circumstances.

This material contains trademarks, logos of the Commonwealth of Australia and third parties which may be registered or otherwise
protected by law. You are not permitted to use any trademarks, logos, service names, trade names or any other content or copies of
the content that may be incorporated in this material.
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Calculating Your Carbon
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Carbon Footprint

Total tonnes Total tonnes
GHGs emitted carbon stored

Reduce
Increase

GHG
emissions + carbon
storage

GHG = greenhouse gas

Your carbon
footprint

Reduce
your
carbon
footprint
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A farm’s carbon footprint is split up into different ‘scopes’:

BEFORE THE FARM

. AFTER THE FARM
SCOPE 3 - Indirect Sources .
SCOPE 3 - Indirect Sources

Upstream emissions from farm/vineyard

Surchases and inputs, For example, emissions Downstream emissions that occur after the
associated with transportation of stock to the product s old Including those generated
Sroperty and the manufacture of pesticides, during transportation, processing, retail and
fertilisers, stock feed, fuel and wine bottles. consumeriuse of the produzte
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Enmissions associated with on-farm/vineyard
production, including from enteric
fermentation, manure management and the
use of vehicles, fertiliser and pesticides on the
property.

SCOPE 2 - Indirect Sources

Emissions associcated with purchased
electricity.




Carbon Calculators: livestock, cropping,
horticulture

* Lots out there!

» Which one you use will depend on your industry and supply chain requirements, and if you are involved with
Climate Active or the ACCU Scheme

Greenhouse Accounting Frameworks (GAF)
» Sheep and Beef (SB-GAF), cropping/grains (G-GAF), feedlot (F-GAF), dairy (D-GAF), horticulture (H-GAF) etc

 Several different tools available that use the same GAF calculations in the background
 Primary Industries Climate Challenges Centre (PICCC) - Tools | PICCC
* Meat and Livestock Australia (MLA) - MLA Carbon Calculator
 Agricultural Innovation Australia (AlA) Environmental Accounting Platform (EAP)- AIA EAP
* MLA - Quick Start Carbon Calculator
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https://piccc.org.au/resources/Tools.html
https://carbon-calculator.mla.com.au/
https://www.aiaeap.com/
https://elearning.mla.com.au/lessons/quick-balance-carbon-calculator/

Primary Industries Climate Challenges Centre (PICCC) - Tools | PICCC

Meat and Livestock Australia (MLA) - MLA Carbon Calculator
GA F I OO S Agricultural Innovation Australia (AIA) Environmental Accounting Platform (EAP)- AIA EAP

Free Free Free
No account needed Create an account Create an account
Downloaded excel Online Online
spreadsheet template
Save spreadsheet on your Saves to your account Saves to your account
computer
Redownload after each Updates automatically Updates automatically
update

Easy to look at impact of A lot of clicking in and out A lot of clicking in and out
different practice changes of tabs of tabs

They all collect the same info and give
the same answers so which one you use

is up to personal preference! \\'I LANDSCAPE

mraw~ SOUTH AUSTRALIA
NORTHERN AND YORKE



https://piccc.org.au/resources/Tools.html
https://carbon-calculator.mla.com.au/
https://www.aiaeap.com/

Cattle and Sheep - What data do | need?

Standard information Cattle / sheep monthly or seasonally)
» Approx. annual rainfall « Stock numbers by class (e.g., bulls/cows/steers/heifers)
* Energy and fuel use » Liveweight and liveweight gain by class
 Fertiliser, lime and » Stock purchase and sale history by class

pesticide/herbicide use (as kg of o _ _

active ingredient) « Timing of calving/lambing
» Vegetation (carbon storage) « Mineral supplementation

» Species of tree

+ Soil type » Purchased feed tonnage

* Area of trees

. Age of trees « Sheep only: number shorn and wool yield per head
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Cropping - What data do | need?

Standard information Cropping (@nnually)

* Approx. annual rainfall For each paddock managed differently...

* Energy and fuel use * Crop type

« Fertiliser, lime and + * Production system type (e.g., irrigated, non-irrigated, horticulture
pesticide/herbicide use (as kg of etc)

active ingredient) Average yield
° V yl

» Vegetation (carbon storage)

+ Species of tree * Area sown

* Soil type » Potassium, sulfur, phosphorous applications
* Area of trees
« Age of trees * Area burnt off
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Dairy - What data do | need?

Standard information

* Approx. annual rainfall
« Energy and fuel use

* Fertiliser, lime and

pesticide/herbicide use (in
LITRES)

» Vegetation (carbon storage)
» Species of tree
» Soil type
* Area of trees
* Age of trees

Da| ry(annually)

* Production system type (e.g., nonirrigated crop or pasture)

» Stock numbers by class (e.g., milking cows/heifers/dairy bulls)

» Liveweight and liveweight gain by class

» Crude protein content and dry matter digestibility of feed
« Milk production

» Area cropped and/or improved pasture

» Purchased feed tonnage

« Transportation within farm

 Manure management
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Pork - What data do | need?

Standard information Pork amuany

* Approx. annual rainfall
* Numbers by class (e.g., sows/boars/gilts etc)

* Energy and fuel use

« Purchase and sale history by class
* Fertiliser, lime and _ o
pesticide/herbicide use (as kg of « Feed mix products tonnage and emissions

active ingredient) Intensity (if known)

* Vegetation (carbon storage)  Hay/straw purchased as bedding
» Species of tree

» Soil type
* Area of trees
* Age of trees
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Goats - What data do | need?

Standard information Goat @)

* Approx. annual rainfall
 Numbers by class (e.g., bucks/wethers/does)

« Energy and fuel use

» Fertiliser, lime and
pesticide/herbicide use (as kg of
active ingredient)

» Vegetation (carbon storage)
» Species of tree
» Soil type
* Area of trees
* Age of trees

Purchase and sale history by class

Number shorn and wool yield per head

Timing and proportion of does kidding

Mineral supplementation

Purchased feed tonnage
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Horticulture - What data do | need?

Standard information Horticulture
* Approx. annual rainfall For each crop managed differently...
* Energy and fuel use * Crop type (perennial/annual hort, hops, pulses, tuber and roots,

t
» Fertiliser, lime and peanuts)
pesticide/herbicide use (as kg of Average yield

active ingredient)

: Area sown
» Vegetation (carbon storage)

» Species of tree
» Soil type

* Area of trees

* Age of trees

Potassium, sulfur, phosphorous applications

Refrigerants and recharges
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Poultry (layers) - What data do | need?

Standard information

* Approx. annual rainfall
« Energy and fuel use

* Fertiliser, lime and

pesticide/herbicide use (as kg of
active ingredient)

» Vegetation (carbon storage)
» Species of tree
» Soil type
* Area of trees
* Age of trees

+

Poultry — Layers e

» Flock numbers by class (layers vs meat chicken layers)

Purchase history by class

Production system (conventional vs free range)

Egg production by class

Feed mix products tonnage and emissions intensity

(if known)
Hay purchased
Manure management

Litter recycling
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Poultry (broilers) - What data do | need?

Standard information
» Approx. annual rainfall
« Energy and fuel use

* Fertiliser, lime and

pesticide/herbicide use (as kg of
active ingredient)

» Vegetation (carbon storage)
» Species of tree
» Soil type
* Area of trees
* Age of trees

+

POUItry - brOIIGrS (annually)

For each group managed in a year (up to 4)...

« Total bird numbers, average length of stay and liveweight
by class (meat chicken layers vs growers)

» Purchase history by class
* Production system (conventional vs free range)

* Feed mix products tonnage and emissions intensity (if
known)

« Hay purchased
« Manure management

* Litter recycling
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Carbon Calculators: viticulture

» Lots out there!

* Which one you use will depend on your industry and supply chain requirements, and if you are involved
with Climate Active or the ACCU Scheme

» A good resource that breaks it all down for you - WineAustralia CarbonToolsDocument.pdf

Australian Wine Research Institute (AWRI) - Carbon Calculator (same as available through
Sustainable Winegrowing Australia (SWA))

Others:

* International Wineries for Climate Action (IWCA) - Reducing GHG Emissions

« Sphera (formally SupplyShift)- Supply Chain Sustainability

\\I LANDSCAPE

mraw~ SOUTH AUSTRALIA

NORTHERN AND YORKE


https://www.wineaustralia.com/getmedia/9b93c4c1-f2dd-4600-b26c-19ab923f0c2a/WineAustralia_CarbonToolsDocument.pdf
https://www.awri.com.au/industry_support/sustainable-winegrowing-australia/carbon-calculator/
https://www.iwcawine.org/ghg-emissions
https://sphera.com/solutions/supply-chain-transparency/supply-chain-sustainability-solution/

AWRI Calculator - What data do | need?

Vineyard (annually) Winery (annually)
* Vineyard area

» Tonnes grapes crushed

* Tonnes grapes harvested  Biodiversity area

* Vine area harvested
» KL finished wine
« Biodiversity area o
o » Fuel and electricity use
* Fuel and electricity use

. : « Water and wastewater volumes
* Vineyard floor cover crops and bare soill

. Irrigation types and area « Tonnes solid waste by disposal type
- Water use by source * Purchased CO,

« Detailed fertiliser use » Synthetic refrigerants
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Don’t panic!

For Production Investigations, the data entry will be simpler because there are usually less inputs.

And, for extra simplicity, you could leave vegetation (carbon storage) out of the calculation (but make sure

they have entered “0” for the “Area of Trees” under the DATA INPUT — VEGETATION tab).

The student could then reflect on the impact of adding vegetation as a strategy to reduce carbon

emissions if this was a commercial scale enterprise.
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Which calculator to use?

v

S

For a school setting, consider the PICCC calculator for livestock, cropping and horticulture as
students do not have to create an account or provide any personal data. For viticulture, use

the AWRI calculator.

The actual calculator is exactly the same in each one, so the results will be the same no

matter which one you use.

With PICCC and AWRI, students just download the relevant Excel worksheet and enter the

data using the DATA INPUT tab then find their carbon emissions on the DATA SUMMARY tab.
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Which enterprises are covered by PICCC?

*(D-GAF) Dairy GHG Accounting Framework V14.8
*(SB-GAF) Sheep & Beef GHG Accounting Framework
* (SB-GAF) Montlhy V2.4
* (SB-GAF) Seasonal V2.5
*(G-GAF) Cropping GHG Accounting Framework V11.0
*(F-GAF) Feedlot GHG Accounting Framework V4.2
*(S-GAF) Sugar GHG Accounting Framework V1.27
*(C-GAF) Cotton GHG Accounting Framework V1.37

*(H-GAF) Horticulture Greenhouse Accounting Framework V1.47

*(P-GAF) Pork Greenhouse Accounting Framework V1.36

*(Bu-GAF) Buffalo Greenhouse Accounting Framework V1.5

*(De-GAF) Deer Greenhouse Accounting Framework V1.3.2

*(Go-GAF) Goat Greenhouse Accounting Framework V1.25

*(Po-GAF) Poultry Greenhouse Accounting Framework V1.47 (batchs not seasons now)

*(R-GAF) Rice Greenhouse Accounting Framework V1.1
(WF-GAF) Wild Sea Fisheries Greenhouse Accounting Framework V1

LEAD AG
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HINT:

For lambs or wethers in a feedlot
use Sheep & Beef SB-GAF

For cattle in a feedlot, use
Feedlot F-GAF



https://www.piccc.org.au/Files/Tools/DairyGreenhouseV14.8.xlsx
https://www.piccc.org.au/Files/Tools/SB-GAFv2.4_Monthly.xlsx
https://www.piccc.org.au/Files/Tools/SB-GAFv2.5_Seasonal.xlsx
https://www.piccc.org.au/Files/Tools/GrainsGreenhouseV11.0.xlsx
https://www.piccc.org.au/Files/Tools/FeedlotbeefGreenhouseV4.2.xlsx
https://www.piccc.org.au/Files/Tools/Sugar%20Greenhouse%20V.1.27.xlsx
https://www.piccc.org.au/Files/Tools/Cotton%20Greenhouse%20V.1.37.xlsx
https://www.piccc.org.au/Files/Tools/HorticultureGreenhouseV1.47.xlsx
https://www.piccc.org.au/Files/Tools/Pork-GAF%20V1.36.xlsx
https://www.piccc.org.au/Files/Tools/Buffalo%20GAF%20V1.5.xlsx
https://www.piccc.org.au/Files/Tools/Deer%20GAF%20V1.3.2.xlsx
https://www.piccc.org.au/Files/Tools/Goat-GAF%20V1.25.xlsx
https://www.piccc.org.au/Files/Tools/Poultry-GAF%20V1.47.xlsx
https://www.piccc.org.au/Files/Tools/Rice%20G-GAF%20V1.1.xlsx
https://www.piccc.org.au/Files/Tools/WF-GAFv1.xlsx

Primary Industries Climate Challenges Centre (PICCC) - Tools | PICCC

Using the PICCC Calculators

1)

1)

2)
3)
4)

5)

Scan the QR code to go to the PICCC Tools website

https://www.piccc.org.au/resources/Tools

Under ‘Latest Versions' select the required GAF for the
enterprise being investigated

Download
Open in Excel

Enter data into ‘Data input’ tabs (the other tabs are the calculations
in the background, no need to touch)

Look at ‘Data Summary’ tab for your net farm emissions and
emissions intensity
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https://www.piccc.org.au/resources/Tools
https://piccc.org.au/resources/Tools.html

Australian Wine Research Institute (AWRI) - Carbon Calculator

Using the AWRI Calculator

1) Scan the QR code to go to the AWRI website
https.//www.awri.com.au/industry support/sust
ainable-winegrowing-australia/carbon-
calculator/

2) Click on ‘Excel xIs 4.3MB’ to download the
calculator

3) Open in Excel
4) Enable Content/Macros

5) Start entering your data into the ‘Vineyard’ and
‘Winery’ tabs
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https://www.awri.com.au/industry_support/sustainable-winegrowing-australia/carbon-calculator/
https://www.awri.com.au/industry_support/sustainable-winegrowing-australia/carbon-calculator/
https://www.awri.com.au/industry_support/sustainable-winegrowing-australia/carbon-calculator/
https://www.awri.com.au/industry_support/sustainable-winegrowing-australia/carbon-calculator/

A couple of tips for crops

For a broadacre cropping investigation being conducted in pots or plots, calculate the

emissions as if it was a 1 hectare plot as you cannot enter a value less than 1
For the “fraction of lime” data use 1 if it is Limestone or O if it is dolomite

For herbicides, you need the kg of active ingredient — you will find this on the herbicide label

A LEAD AG

TEACHER

SOUTH
- y % AUSTRALIA




How can students use this in the Production Investigation?

Students can enter their predicted inputs and target weight or yield etc in the calculator to create a

carbon emissions production goal.
They can compare the result to the expected range (see next slide).

And then re-calculate their carbon emissions once they have completed the investigation and

know exactly what their inputs and yield/growth/production were.

The carbon emissions production goal could be the focus of the investigation or an addition to

more traditional production goals. Be mindful of having enough word count to discuss it

adequately if it is an additional goal.
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Emissions Intensity = Emissions per unit of product

Emissions Intensity Comparisons

Chicken meat: Beef:

« 3to5 kg CO2e/kg LWT « 11 to 18 kg CO2e/kg LWT
Pigs: Sheep:

« 4to7 kg CO2e/kg LWT « 61to 8 kg CO2e/kg LWT
Wheat Wool:

* 0.1to 0.5 kg CO2e/kg grain « 21 to 28 kg CO2e/kg wool
Canola Wine:

« 0.51t00.75 kg CO2e/kg grain * 0.6t04.68 kg CO2e/L
Dairy:

« 81021t CO2e/t MS

\/ \/
Wiedeman et al. (2015); Browne et al. (2011); “ ﬁ\\ ‘ LANDSCAPE
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Key Take-aways

* Carbon footprint = total CO,e emissions - total carbon storage
 To calculate your carbon footprint, you need a carbon calculator
* There are lots of carbon calculators out there

* Greenhouse Accounting Framework (GAF) calculators are the most
commonly used for cropping and livestock in Aus

* There are several tools that use the GAF calculator — you can choose
which one to use depending on your personal preference

e Start recording your data now!
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