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The Grower Baseline 
Greenhouse Gas Emissions by Port Zone  

Introduction 
Farmanco  
Farmanco Management Consultants is Western Australia’s largest independent agricultural consulting firm, working 
with over 750 farm businesses based predominantly in Western Australia’s Wheatbelt area, producing an annual 
average of 6.2 million tonnes of grain, 1.9 million sheep, producing 8.4 million kilograms of wool and 29,000 head of 
cattle from a farming asset base of $9.9 billion. For the past 25 years we have been collecting detailed, enterprise level 
financial and operational data from approximately 300, predominantly Western Australian, farm businesses. Originally 
this data was aggregated in a consolidated Excel spreadsheet and then used to produce a personalised, annual, 
benchmarking book for the participating businesses to support and help make ongoing improvements to their 
business. 

Aglytica  
In 2020 Farmanco launched their Profit Analyser Platform, through a subsidiary company: Aglytica. The Profit Analyser 
Platform enables non-Farmanco clients to add their data to the annual benchmarking (the Profit Series) knowing that 
their data is secure and enables them to compare their own financial and production numbers to the information in 
the overall dataset 

Farmanco Research 
Farmanco research was established in 2018 to undertake Research & Development projects that would ultimately 
benefit the agricultural industry. Since its inception Farmanco Research has had a strong focus on the calculation of 
On-Farm Greenhouse Gas Emissions, and how data gathered through these calculations can be leveraged to provide 
pathways to cleaner agricultural production methodologies and practises.  

Innovation Grant 
Farmanco applied for a South-West WA Drought Resilience Adoption and Innovation Hub grant to add further 
capability to its Agricultural Carbon Measurement and Benchmarking capabilities. The successful application will 
create, as an initial stage, a first of its kind, version-controlled, Online Carbon Calculator available for broad business 
use. The outputs of the calculator have been used to compile “The Grower Baseline Greenhouse Gas Emissions by Port 
Zone” report to provide a snapshot of Carbon emissions current within the database for season 2021.  

The next phase of development, under the Innovation Grant, will see the current Benchmarking capabilities of the 
Aglytica Profit Analyser extended further than the current Enterprise Level data, to a more granular Individual Paddock 
Level view. 
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Executive Summary 
Climate change, and in particular Carbon or Greenhouse Gas (GHG) Emissions, have become a hot topic as the world 
moves to lower carbon economies. Regardless of industry, it is inevitable that business activities will produce 
greenhouse gas emissions. Both State and Federal governments, as well as private enterprises, are supporting, 
undertaking, and funding research and development projects in this space. As a result, the space is rapidly evolving 
with updates coming in fast.  

The combination of evolutionary pace and available funding has resulted in there being an abundance of information 
available for people to easily access, with various tools developed to assist businesses and individuals in determining 
their carbon footprint and identify where they may be able to make changes. On the back of this information boom 
there is a growing consulting industry to assist people in making sense of the natural capital space, how they fit into 
it and what changes they can make to positively impact their carbon footprint. 

While there is mixed sentiment on the existence and level of contribution to climate change within the agricultural 
industry, the sentiment from the broader community is what will ultimately influence the outcomes for the industry. 
The broadly held view is that agriculture is a net contributor to increasing greenhouse gases in the atmosphere. In 
Australia, agricultural GHG emissions have remained relatively static since the national baseline was established in 
2005. In this same timeframe other industries have made reductions to their emissions. This difference has led to 
there being an increased focus on agricultural practices and their emissions production. 

Under the Paris Agreement, Australia is committed to lowering its GHG emissions by 43% below 2005 levels by 2030, 
with a broader commitment to achieving net zero emissions by 2050. The original commitment was a decrease of 26-
28% below 2005 levels by 2030, but an updated Nationally Determined Contribution was lodged with the United 
Nations Framework Convention on Climate Change in June of 2022. 

According to government statistics, some major sectors, including electricity and waste, have recorded declines in 
their level of emission output, compared to the emissions from agricultural production, which have remained relatively 
static.  This lack of change in the agricultural sector is placing the industry under the spotlight. 

When looking to identify why this may be occurring, a comparison point could be between agriculture and the coal 
industry. The mining of coal is typically completed by large multinationals, however businesses focused on agricultural 
commodity production are more commonly owned by family owner/operators. This difference in ownership may 
attribute to the perception that the agricultural industry is a relatively easy target for legislation. Based on this, there 
is a possibility that at some point in the future, the Government may seek to impose costs on individual farm businesses 
for their carbon emissions, with taxes and levies already being applied in other jurisdictions in this manner. 

The perception of Australian farmers not making sufficient efforts to reduce their emissions footprint could be 
considered a key risk to Australian agriculture.  If customers (either domestically or overseas) believe that Australian 
farmers are not taking steps to reduce GHG emissions, they may turn to producers from countries that they perceive 
are taking it more seriously. In addition to consumers moving away from Australian produce, international 
governments may start to impose tariffs on countries and/or individual enterprises that operate under a high carbon 
operating model or are unable to demonstrate the actions they are taking to tackle GHG emissions. As the industry 
continues working on developing pathways for growers to sell, and be rewarded for, delivering low carbon grain 
these perceptions may hinder their success. To establish these pathways, farmers will need to be proactive in the 
calculation of their GHG emissions, and their subsequent management.  

It is without question that farmers in Australia produce GHG emissions through the operation of their business. The 
sources include crop residues breaking down in the soil, stubble burning, fertiliser use, livestock excrement, machinery 
powered by fuel, and pesticides. Some of the emissions are generated on-farm and others are generated off-farm 
during the production of farm inputs and considered “embedded” in the products used on farm. 
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Historic knowledge of GHG emission production from agriculture, comes primarily from combining production data 
with field-scale studies of individual emissions sources. It is thought that current data for agriculture is likely to be an 
over-estimation of emissions combined with an under-estimation of agriculture’s contribution to carbon 
sequestration. The majority of individual farm businesses don’t measure their emissions, making it difficult for them 
to determine how to reduce their impact.  

It was identified that the calculation and analysis of GHG emissions was going to be a focal point for the agricultural 
industry, and subsequently individual farmers, in the future. With this in mind, Farmanco Research embarked on an 
R&D Project to provide a method for individual farms to collect and measure their overall carbon emissions and 
compare them to other farms of a similar enterprise makeup in similar geographical and rainfall conditions; in terms 
of: 

• Identifying those enterprises (crop and livestock, 
initially) that lead to higher levels of carbon emissions 

• Identify which enterprise mixes can provide a balance 
between business profitability and lower emissions 

• Identify the impact of changes in enterprise mix and 
management decisions on GHG emissions over time; 
and 

• Identify and measure how carbon sequestration might 
be used to counteract higher carbon emissions. 

While there were existing carbon calculators for agriculture 
available, they had traditionally been used for a small scale, 
moment in time, research focused projects where the emissions 
data collected had not been combined with production data. This 
project differed to the existing projects in that the analysis was 
going to be completed on hundreds of farm businesses rather than 
2-3, over the course of multiple years with the data being combined 
with other information to build a much larger picture. The collected data would also be diverse, covering various 
farming systems, rainfall zones, geographical regions, and farm managers. These differences meant that the existing 
calculators needed to be assessed to understand if they would be suitable to accurately manage the volume of 
businesses with the diversity in operation that would be required.  

An assessment of the widely used Carbon Calculators was made, with four being identified as the main agricultural 
emissions calculators in Australia:  

 The University of Melbourne Greenhouse Accounting Framework (GAF) 
 CSIRO FarmPrint 
 AFI FarmGAS 
 Cool Farm Tools.  

Each of these had been previously tested by other organisations including the Kondinin Group and Grain Growers. 
When tested across two farms, each calculator provided significantly different results of calculated t CO2e/year from 
farm collated data. Based on this testing, the GAF calculator was selected as our initial choice due to its relative 
longevity in the market, as well as the consistent updates (although other calculators are likely to be included in the 
near to medium term).  

The GAF calculators were developed and are maintained by the Primary Industries Climate Challenge Centre (PICCC) 
and the University of Melbourne. There are 12 individual calculators to assess cropping, horticulture, sugar, cotton, 

 CBH Port Zone and Receival Site map 
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dairy, feed lotting and six individual types of livestock. These calculators align with the Australian National Greenhouse 
Gas Inventory (NGGI) method, to predict the magnitude and source of GHG emitted from a farm. ` 

Background – How we collect and analyse GHG Emissions Data  
Farmanco  
For the past 25 years Farmanco has been collecting detailed, enterprise-level, financial and operational data from 
approximately 300, predominantly Western Australian, farm businesses. Every year, Farmanco consultants gather 
approximately 50,000 pieces of data for each individual farm enterprise, during their management reviews, to assist 
the farm business owners establish what factors make a financial difference to their business. A lot of this data is used 
as part of the farm review, but only recently have we started to consolidate and benchmark more of this data.  

Originally data from individual farm reviews was aggregated in a consolidated Excel spreadsheet and then used to 
produce a personalised, annual, benchmarking book for the participating businesses to support and help make ongoing 
improvements to their business.  

In 2017, the decision was made to move away from an Excel spreadsheet to a secure, online database and at the same 
time develop an online platform with the intent of enabling individual farmers to add their data to the aggregated 
dataset so they can compare their individual performance across a range of over 70 key performance indicators. In 
addition to increasing grower usability, advanced graphing functionality was added to enable the automatic 
production of graphs.  

Aglytica 
In 2020 Farmanco launched their Analyser Platform, through a subsidiary company: Aglytica. The Platform enables 
non-Farmanco clients to add their own numbers to the Profit Series, knowing that their data is secure and enabling 
them to compare their numbers to the information in the dataset. Use of the Platform allows non-Farmanco clients 
that want to compare their results against the benchmark database, to add the required base data through the 
Platform and receive a benchmark report.   

Farmanco Research 
In 2018, Farmanco Research Pty Ltd (Farmanco Research) was primarily established with the goal to determine what 
constitutes a high performing farm combined with the lowest achievable levels of carbon emissions. When Farmanco 
Research commenced this project there had been significant of modelling of GHG emissions in agriculture, but the use 
of actual data had been lacking. Where actual data had been gathered as part of research projects, there was a 
tendency for it to have been collected over a very limited number of farms, with a focus on only the data directly 
related to the study, and over a limited amount of time (usually 1-2 years). It was determined that a high performing 
farm would need to display this in both production and profitability.  

In conjunction with other data identified by the technical objectives of the research, information collected through 
farm business reviews and the production of the Profit Series would be analysed to determine these outcomes. 

The major aims of the project were to: 

• Measure Greenhouse Gas (GHG) emissions at an individual farm and enterprise level; 
• Identify which enterprise mix (crops / livestock) produce the highest and lowest carbon emissions; and 
• Determine the optimal enterprise mix for both total crop and mixed enterprise systems, that provides the 

best balance of profitability and low GHG emissions, whilst also taking into account other data such as 
rainfall, based on a range of carbon pricing. 
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Data Gathering and Carbon Audits 
Over the last nine years, Farmanco’s management consultants have been gathering the base data used to calculate 
GHG emissions from over 300 farm management clients as part of its management review process. More recently, the 
calculation of emissions on an annual basis has been introduced to the review process. In 2022, we started to include 
an analysis of the emissions outputs for all farm management businesses that we consult with, including an “emissions 
audit” using GAF calculators, integrated into our existing analysis software.  

In the fast-moving carbon space, the state of the art is also changing, and it is a challenge for calculator developers to 
keep current. The challenge for Aglytica is remaining cognisant of any major changes. Professor Richard Eckard of the 
University of Melbourne is the developer and maintainer of the suite of GAF calculators. The establishment and 
ongoing relationship between Professor Eckard and Farmanco’s Researchers have assisted with remaining ahead of 
the curve when it comes to the development and maintenance of the calculations for clients’ completing an annual 
review. The Farmanco Research Team Members regularly test and provide feedback to Professor Eckard on the 
calculators, assisting with the ongoing development. 

Farmanco were successful in obtaining a grant provided by Grower Group Alliance/South-West Drought Resilience and 
Innovation Hub, which would allow further development of the Profit Analyser Platform to incorporate a version 
controlled online GAF calculation tool. Further, the grant will also provide funding to develop a more granular 
approach to data gathered by focusing Benchmarking at an individual Paddock Level.  

By integrating version controlled individual GAF calculators into the Profit Analyser, there were several identified gaps 
that were able to be addressed, e.g. the ability to assess a limited number of crop types or the inability to combine the 
crop and livestock outputs in one calculator. The algorithms in the calculators themselves are complicated and the 
Aglytica developers programming the integration had to be mindful of this when completing this step. Cross checking 
was completed between the Profit Analyser and the GAF calculators throughout the process to ensure that the 
integrity of the original calculators was retained. 

Through receipt of the Innovation Grant, software development has been undertaken by Aglytica to further extend 
the reach of the GAF calculator embedded beyond Farm Management Consultants, to any business that wishes to 
measure and Benchmark their GHG emissions. The release of this software through the Profit Analyser went live in 
October 2022 and will be available through the Aglytica website (www.aglytica.com/carbon) moving forward. 

Each participating Farm Management Consultancy, or stand-alone business can provide their data through the secure 
online platform (the Profit Analyser Platform), to a centralised database (the Profit Series database), where client data 
is anonymised and aggregated, as part of this process.  

The anonymised data contained within the Profit Series database is then used to Benchmark results, and forms the 
portfolio of comparative graphs, creating a compelling data story to enable the individual grower to gain insight into 
their practises as they compare to their peers by Rainfall or Port Zone.  

For the 2021 season the GHG emissions of the Farmanco clients were assessed using: 

• Cropping GHG Accounting Framework (G-GAF) V10.7 
• Sheep & Beef Accounting Framework (SB-GAF) V1.8 

The reporting outputs follow the standard guideline of including the individual breakdown of carbon dioxide (CO2), 
methane (CH4) and Nitrous Oxide (N2O) for each individual enterprise type before combining these for the summary 
page. In addition to this, the emissions are broken out into their relevant scopes to ensure that the full picture is 
presented to the client. 
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Accuracy of Data 
Farmanco Research has access to large volumes of farm focused data through its partner company Aglytica. With this 
volume comes a high level of diversity, covering different farming systems, rainfall zones and geographical regions, as 
well as the farm managers who completed their review through their parent company, Farmanco Management 
Consultants. It can be appreciated that the sheer amount of data may bring into question the accuracy under a claim 
of “quality over quantity” that could be made by some. 

It has been broadly acknowledged by farm business owners/managers and agricultural professionals alike that data 
collected by Government or educational institutions can contain information where businesses have been 
“economical” with the truth. In various parts of the agricultural industry there is deep seeded suspicion of the potential 
for institutions to communicate information collected between them and the potential for repercussions that may 
arise from this. This fear is particularly applicable to the Australian Bureau of Agricultural and Resource Economics 
(ABARES) and the Australian Taxation Office (ATO). It is the knowledge of this fear that can bring the data presented 
through ABARES into question when consulted. Based on this knowledge, private researchers are both wary and 
mindful of using ABARES data extensively for analysis or modelling purposes due to the risk that the accuracy may be 
called into question by those that the research is intended to benefit.   

In contrast to the suspicion shown towards data collected by government or educational institutions, farm business 
advisors are one of the most trusted sources for farmers. The data that is collected from growers is accompanied by 
an extended in-person meeting between the consultant and the client, as well as additional meetings and 
consultations as required throughout the year. 

The data collected by Aglytica is for commercial purposes with the primary intention of benefitting individual farm 
businesses. Taking this into consideration, farmers are far more likely to provide accurate information. With a view of 
“you only get out what you put in” the majority of farmers will not pay for a product or service that feel will not bring 
value to their business. Business consultancy services and products are no exception, especially given the cost to the 
farm business to engage with a consulting professional.  

Aglytica is focused on building a database with integrity that can be confidently relied upon by consumers. In order to 
maintain the integrity of the dataset and continue to build consumer confidence, the data needed to be collected and 
collated to ensure an accurate starting point to identify what factors may have the most influence on emissions. Using 
existing data from various research organisations included a risk that the data or results could be considered unreliable 
by farmers and other researchers. There was also an additional risk that the figures selected to be used as the baseline 
were calculated differently than those used moving forward with the project. Without good quality data Farmanco 
Research, could not experiment and determine what factors may be important and what may be inconsequential to 
the emissions produced during the production of agricultural commodities. 

Data collection at an individual enterprise level is standard operation for Aglytica. In 2016, Farmanco made the decision 
to collect and analyse data at an enterprise level in order to extend the depth of advice they were supplying to clients. 
This standard was then maintained by Aglytica upon the formation of the company in 2021. The company is the only 
company that has this level of analysis for this period of time as they were the first to implement data collection with 
this level of detail. 

Analysis and Benchmarking on Aggregated Data 
The Analyser platform provides the ability to complete intense analysis of the underlying, anonymised and aggregated 
Carbon dataset to identify data trends in agriculture from a variety of parameters including, but not limited to; 

 farm size, 
 farm enterprise mix,  
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 rainfall zone,  
 location,  

The ability to determine long term Carbon trends on paddock, enterprise and farm level from the collected data will 
continue to emerge as the input footprint of the database increases and matures from data seasonally added to the 
database.   

Results from the analysis of the 2022 Aglytica Profit Series Carbon Benchmarking shows that while High Rainfall Zone 
growers produce a higher level of emissions on a per hectare basis than their Low Rainfall Zone counterparts, the 
rainfall zones produce similar levels on a per tonne basis for the cereal and oil seed crops analysed. The only anomaly 
was legumes that show an increase for both intensity and volume of GHG emission production.  

Both varieties of canola had the highest intensity per tonne of production. The assumption can be made that this 
would be due to the significantly lower yield of canola when compared to cereal crops produced in the same 
conditions, as well as the tendency for growers to apply additional nitrogen to canola crops to boost production or oil 
content. Lupins and feed barley had the lowest intensity. 

Auditing GHG Emissions at an individual grower level 
For nine years the base data used to calculate GHG emissions has been collected from farm management clients. More 
recently, the calculation of emissions, at an individual farm level, on an annual basis has been introduced to the 
Farmanco review process. In 2022, Aglytica started to include an analysis of the emissions outputs for all farm 
management businesses that Farmanco consult with, including an “emissions audit” from the GAF calculators 
integrated into the existing analysis software. The aim of including this analysis was to familiarise our clients with the 
individual components that make up their emissions and their emission output.  

The result of this focus is a dataset of approximately 250 individual client emission output measurements using the 
GAF calculators, which provide an easy way for individual farms to collect and measure their overall carbon emissions 
over time, and compare them to other farms of a similar enterprise makeup in similar geographical and rainfall 
conditions to: 

• Identify those enterprises (crop and livestock, initially) that lead to higher levels of carbon emissions. 
• Identify which enterprise mixes can provide a balance between business profitability and lower emissions. 
• Identify the impact of changes in enterprise mix and management decisions on GHG emissions over time; and 
• Identify and measure how carbon sequestration might be used to counteract higher carbon emissions. 

Calculation Methodology 
The GAF calculators were developed and are maintained by the Primary Industries Climate Challenge Centre (PICCC) 
and the University of Melbourne. There are 12 individual calculators to assess cropping, horticulture, sugar, cotton, 
dairy, feedlotting and six individual types of livestock. These calculators align with the Australian National Greenhouse 
Gas Inventory (NGGI) method, to predict the magnitude and source of GHG emitted from a farm.  
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In the fast-moving carbon space, the state of the art is also changing and it is a challenge for calculator developers to 
keep current. The challenge for Farmanco Research is remaining cognisant of any major changes. Professor Richard 
Eckard of the University of Melbourne is the developer and maintainer of the suite of GAF calculators. The 
establishment and ongoing relationship between Professor Eckard and Farmanco Researchers have assisted with 
remaining ahead of the curve when it comes to the development and maintenance of the calculations for clients 
completing an annual review. The Farmanco Research Team Members regularly test and provide feedback to Professor 
Eckard on the calculators, assisting with the ongoing development. 

The GAF calculators were integrated into the Farmanco Analysis program to enable consultants to complete the 
assessment of emissions using the data collected during the farm management review. In integrating the individual 
GAF calculators into the analysis program, there were several identified gaps that were able to be addressed, e.g. the 
ability to assess a limited number of crop types or the inability to combine the crop and livestock outputs in one 
calculator. The algorithms in the calculators themselves are complicated and the consultants completing the 
integration had to be mindful of this when completing this step. Cross checking was completed between the analysis 
program and the GAF calculators throughout the process to ensure that the integrity of the original calculators was 
retained. 
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For the 2021 season the GHG emissions of the Farmanco clients were assessed using: 

• Cropping GHG Accounting Framework (G-GAF) V10.7 
• Sheep & Beef Accounting Framework (SB-GAF) V1.8 

Identified Limitations 
Within the analysis program, there is the ability to analyse thirty-one different crop types (including options for feed 
and malt barley, GM and non-GM canola and two varieties of hay), four sheep enterprises, three cattle enterprises, 
two pig enterprises and contracting enterprises. When integrating the GAF calculators into this tool, the ability to 
analyse the GHG emissions of each of these options individually needed to be as automated as possible to prevent 
double handling or measures being missed. 

During the integration process there were multiple hurdles identified and addressed. The first hurdle that needed to 
be addressed was that cropping and sheep/beef analysis was completed in two separate GAF calculators. These single 
enterprise calculators needed to be combined into the analysis tool without there being an overlap of the calculations.  

In addition to the two calculators needing to be combined into the single analysis tool, the Grains-GAF calculator only 
had the ability to calculate a maximum of five crops at one time. To address the shortfall of twenty-six crops, the 
calculations used to calculate each individual crop enterprise within the GAF calculator needed to be replicated for 
each of the individual crop types.  

Along with the replication of calculations, there needed to be the ability to adjust the level of nutrients or specific 
fertilisers allocated to each individual crop type. A calculation was added to the pulse and legume enterprises to 
automatically adjust the nitrogen application to 95% of the remaining crop types. This adjustment was taken into 
consideration that growers don’t apply nitrogen to legume and pulse crops as best practice, however they are likely 
to receive a small amount of nitrogen through the use of compound fertiliser during seeding. As well as this automatic 
adjustment, the ability to adjust the per hectare application for nitrogen, lime and urea was included for all crop types 
and a solver function was added to distribute the volume of fertiliser applied in accordance to the parameters set by 
the consultant or as a default of even distribution between the cropped hectares presented. 

As the production, financial and carbon base data has been collected over an extended period of time, the ability to 
allocate the variable and overhead costs to the individual enterprises has been present in the analysis program for this 
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same period of time. Based on the existing distribution by financial means, the electricity and fuel were able to be 
distributed between the enterprises. 

While consulting with climate conscientious clients, the issue was raised of there not being the ability to calculate or 
consider the emissions produced using contractors. As a specific example, there is a large proportion of Farmanco 
clients that own road trains for primarily the purpose of efficiency at harvest. Based on the GAF calculations, the 
emissions are calculated from the volume of fuel that the business uses. A business that owns and operates its own 
trucks will have the fuel included in the analysis, but a business that uses contractors will have the ability to “off-set” 
these same emissions using contractors. Based on this, a series of calculations were developed to give an estimated 
volume of the potential fuel used and therefore the potential emissions that were produced from this reporting 
method. 

At present, Aglytica has the largest dataset of Western Australian farm businesses analysed for their emission outputs 
using the GAF calculators. We have the existing relationship with Professor Richard Eckard of the University of 
Melbourne, as well as with Dr Rob Waterworth, the developer of the Farm Print emissions accounting tool and the 
Full Carbon Accounting Model (FullCAM) software. Access to information contained in this dataset is a key benefit of 
partnering with Aglytica to deliver carbon emissions projects. 

Carbon Emission Audit 
All clients who engaged a Farmanco farm management consultant for an annual review of their business commenced 
receiving an audit of their carbon emissions from the 2022 review season. The reporting is broken out into four 
separate sections consisting of a page specifically focused on the cropping enterprises and their analysis, a page 
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focused on the livestock enterprises and their analysis, a historic record of their emissions production from previous 
review seasons and a summary page breaking down their emissions and how they were produced by the business. 

The reporting follows the standard guideline of including the individual breakdown of carbon dioxide (CO2), methane 
(CH4) and Nitrous Oxide (N2O) for each individual enterprise type before combining these for the summary page. In 
addition to this, the emissions are broken out into their relevant scopes to ensure that the full picture is presented to 
the client. 

The Gases 
In agriculture there are three gases that are measured:  

 Carbon dioxide (CO2) 
 Methane (CH4)  
 Nitrous Oxide (N2O) 

While these individual gases are measured, the results are displayed as a measure of “carbon dioxide equivalent” 
(CO2e), allowing the impact of the gases to be compared. To calculate the CO2e, the global warming potential (GWP) 
figures are multiplied with the CH4 and N2O figures to achieve the result.  

A Global Warning Potential (GWP) figure expresses how many kilograms of carbon dioxide would be required to warm 
the climate equal to 1kg of another GHG over a set period of time. As an example, one tonne of methane released into 

the atmosphere will have the same impact to the climate as 28 tonnes of carbon 
dioxide. The GWP figures are reviewed and set by the United Nations 
Intergovernmental Panel on Climate Change (IPCC). The current figures were set 
in 2014 in the IPCC Fifth Assessment Report (AR5). Carbon dioxide, methane and 
nitrous oxide all have a different GWP. 

Emissions Classification 
The reporting of emissions follows the standards set out by all other calculators. The emissions produced by a business 
are classified into three categories, referred to as “Scopes”.  

Scope 1:  
Scope 1 emissions are the direct result of a business activity or series of activity. They are sometimes referred to as 
“direct Emissions” as they are produced from resources owned or controlled by the business. 

Scope 2: 
Scope 2 emissions are the emissions released to the atmosphere from the indirect consumption of an energy 
commodity. For example, 'indirect emissions' come from the use of electricity produced by the burning of coal in 
.another facility. The primary activity that is classified as Scope 2 is the majority of emissions produced by electricity 

Scope 3: 
Scope 3 emissions are indirect greenhouse gas emissions, other than scope 2 emissions, that are generated as a 
consequence of the activities of a business, but not from sources owned or controlled by the business. These emissions 
include embedded emissions, which are produced by the production of fertilisers and pesticides.  

An understandable topic of contention for growers is the allocation of Scope 3 emissions to their business as they 
are produced by off-farm means. With this in mind, it is worth noting that under the National Greenhouse and 
Energy Reporting (NGER) scheme, Scope 3 emissions are not reportable and under Australia’s National Greenhouse 
Accounts are optional to report. Under both schemes the Scope 1 and Scope 2 emissions produced by business 
activities are reportable. The Australian National Greenhouse Gas Inventory is updated quarterly. 

1kg CO2 = 1kg CO2e 

1kg CH4 = 28kg CO2e 

1kg N2O = 265kg CO2e 
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Pp;The 2022 Aglytica Profit Series Carbon Benchmarking Data 
A key component of the Farmanco Research project was the development and testing of hypothesis related to carbon 
emissions and the businesses that produce them. Below is a discussion of the information presented in the tables and 
some of the findings of the Farmanco Research project that also apply to the Port Zone datasets. 

One of the earliest hypothesis formed was that high rainfall growers produce more GHG emissions on a per hectare 
basis than their low rainfall counterparts. The theory behind this was that high rainfall growers are likely to apply a 
larger volume of inputs per hectare than their low rainfall counter-parts due to their higher level of production. Larger 
level of inputs, in particular fertiliser, as well as a greater volume of crop residues from the higher crop yields leads to 
an increase in GHG emissions. In addition to these factors influencing the cropping enterprise emissions, the higher 
rainfall zone has the ability to carry a greater DSE per hectare compared to growers in a lower rainfall zone, leading to 
an increase in GHG emissions for livestock. In the chart below, all Port Zones displayed follow this rule. 

 

Building on the previous hypothesis, high rainfall growers may produce more GHG emissions than their low rainfall 
counterparts on a per hectare basis, but when comparing their emissions output to their production, it was 
hypothesised that the rainfall zones would produce similar levels on a per tonne basis. Looking at the data for the 
grains supplied, this hypothesis was confirmed in the All Port Zones dataset for wheat, malt barley, feed barley, canola 
and GM canola. In the same dataset, oats and lupins increased intensity and volume of emissions As the rainfall 
increased.  

The difference for lupins can potentially be explained through the practice of applying nitrogen to cereal and oilseed 
crops as best practice, but not to pulses and legumes. Through this, the lupins would not receive the same volume as 
fertiliser and therefore not produce the same volume of emissions as the cereal crops. The majority of the emissions 
for the lupin crops would come from crop residue which is directly related to the level of production of the crop. 
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Continuing to focus on the emissions of individual crop types, below is two graphs displaying the breakdown of Scope 
1 emissions by crop enterprise.  

 Based on the information displayed, both varieties of canola had the highest intensity per tonne of production. The 
assumption can be made that this would be due to the significantly lower yield of canola when compared to cereal 
crops produced in the same conditions, as well as the tendency for growers to apply additional nitrogen to canola 
crops to boost production or oil content. Lupins and feed barley had the lowest intensity. There are multiple reasons 
that could explain the difference of emissions intensity between the malt and feed barley. One possibly is that it 
could be from a difference in agronomic management in the case of growers wanting to improve their protein, 
another possibility could be a difference in yield received, however this is yet to be confirmed with further analysis. 

In the Aglytica Profit Series, clients are ranked for the financial benchmarking based on their five year average Return 
on Assets Managed (ROAM). For their Carbon emissions ranking, their ranking is determined from their emissions 
production on a per hectare and per tonne of production for their cropping and livestock enterprises. 

Looking at the graph below, the majority of the Top 25% is comprised of low and medium rainfall growers. Taking into 
consideration that the LRZ represent approximately 25% of the overall dataset, they represent over half the Top 25% 
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for the 2021 season and less than 10% of the Lower 25%. The high rainfall zone comprises approximately 15% of the 
overall dataset, however these growers represent less than 5% of the Top 25% and close to 40% of the Lower 25%.  

 

When looking at the distribution by Port Zone, Kwinana represents approximately 75% of the overall dataset. This 
makes it unsurprising that it dominates the Top and Lower 25%, however it’s distribution is not equal between the 
two with 85% representation in the Top 25% and approximately 70% for the Lower 25%. While the Kwinana Port 
Zone’s distribution was favourable to the majority falling in the Top 25%, the Albany Port Zone did the reverse. The 
Albany Zone represented approximately 17% of the overall dataset, approximately 25% of the Lower 25% but less 
than 10% of the Top 25%. 
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Aglytica Profit Series 2021: Albany Port Zone
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Aglytica Profit Series 2021: Esperance Port Zone
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Aglytica Profit Series 2021: Geraldton Port Zone 
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Aglytica Profit Series 2021: Kwinana Port Zone 
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Next Steps 
In early 2022, Farmanco was the recipient of a grant from the SW WA Drought Resilience Adoption and Innovation Hub to develop the analyser platform from enterprise level 
to paddock level benchmarking. This program extension applies to the emission and financial benchmarking, assisting growers to make better decisions through advanced 
knowledge of their natural capital, financial and production information. This project will be integrating the platform with third party tools (such as MyJohnDeere and 
Agworld), allowing users to have easy access to the most common carbon calculator, in an online platform. This will allow them to benchmark their emissions, by enterprise 
and paddock. With this data, they will be able to compare their business against their peers and identify potential actions they might take to reduce emissions and the relative 
costs and difficulties in doing this. 

Within this extended Platform, the calculation and benchmarking of GHG emissions at a Paddock level will enable growers to create a pathway of measurements and best 
practise Key Performance Indicators (KPI) against authorised GAF method. These indicators will be presented as a series of raw data measures combined with tables, charts 
and graphs to provide ease of interpretation of not only carbon measurements on a comparative basis, but also what best practise looks like with carbon measures compared 
against financial, production and machinery use. 

As with the existing Profit Series, each contributing farm business will receive their individual ranking against the complete data set. This ranking will allow a grower to 
compare their results against their peers within each KPI to understand where there are adjustments, and improvements that can be made to their business to enhance 
financial, productivity and a reduction in Green House Gas (GHG) emissions. There will also be the capability to produce generic data outputs that can be used to distribute 
outcomes and results of the Benchmarked results to a wider audience throughout the tenure of the project. 

The development and deployment of easily measured carbon outputs at a granular paddock level, marked against a large database of similar businesses will provide insight 
into individual producers’ relative performance. The highly granular level of the KPIs will allow focus on a grower’s operation toward significantly lowering their carbon 
footprint relative to their financial performance, productivity, and efficiency. 

The same measures will also then afford the opportunity to apply best practise as derived through the full dataset in terms of improvement in efficiency and productivity, 
moving producers away from a formulaic approach toward decisions and practices born of data-based reasoning. 

The focus on carbon outputs and measurements, overlayed with farm performance, will lead to significant opportunities to change the manner in which success is measured, 
leading to insights that will have the opportunity to greatly increase profitability and sustainability to those utilising the tools developed. Further use and application of the 
paddock level intelligence at hand will significantly benefit growers in terms of their rates of application of fertiliser, utilisation of optimised seed variants, crop rotations and 
mixed farming decisions to maximise profitability, while minimising their GHG footprint. 
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Should you wish to learn more about Aglytica, as well as undertake a Carbon Audit for your business please visit: 

 

https://www.aglytica.com/ 

 

Or find us on our Socials: 

https://www.facebook.com/aglytica/ 

https://www.instagram.com/aglytica/ 

https://www.instagram.com/aglytica/ 

https://twitter.com/Aglytica1/ 

 

 

 

Aglytica Pty Ltd 
58 Walcott St Mt Lawley, WA  


