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[bookmark: _Toc225350991] Scope 2: Emissions from Purchased Electricity 
Scope 2 emissions are indirect emissions from the generation of purchased energy, such as electricity, steam, heat, or cooling consumed by the entity (e.g. emissions from the power station producing purchased electricity). 
This module covers the estimation of emissions that result from the consumption of electricity that has been purchased or acquired from the grid. Refer to Section 6.5 in the Common Requirements Framework (CRF) for more information.
The Scope 2 emission estimation does not include on-farm electricity generation, such as solar power (refer to Chapter 1 Section 1.10 for more information).
The Scope 2 emission estimation only accounts for the emissions generated from the physical burning of fuels at the power station to create electricity. Upstream and downstream emissions in the electricity supply chain, such as raw material transportation to the power station and transmission and distribution losses, are included as a Scope 3 emission. 
[bookmark: _Ref211513085][bookmark: _Toc225350992]Estimation methodology
Scope 2 emissions shall be estimated using the location-based method. The market-based method may be used in addition to the location-based method, for entities wanting to report under both methods. 
[bookmark: _Toc225350993]Purchased electricity (location-based)
The location-based method reflects an entity’s electricity emissions in the context of its location and uses an emissions factor that reflects the emissions intensity of electricity generation within the state or territory where it operates. The approach for estimating location-based Scope 2 emissions is based on the approach of the National Greenhouse Accounts Factors (NGAF). 
(1) The location-based Scope 2 emissions from purchased electricity,  (t CO2e), are estimated by:

Where		 = amount of electricity purchased from the grid (kWh)
 = location-based Scope 2 emission factor for electricity (kg CO2e /kWh) 

[bookmark: _Toc225350994]Purchased electricity (market-based)
The market-based method reflects a company’s electricity emissions in the context of its investments in different electricity products and markets. Under this method, an entity that voluntarily purchases renewable energy (e.g., GreenPower electricity) or participates in the Large-scale Renewable Energy Target scheme (LRET) will be recognised for its investments in these renewables. 
The approach for estimating market-based Scope 2 emissions is adapted from the National Greenhouse Accounts Factors (NGAF). 
(1) The market-based Scope 2 emissions from purchased electricity,  (t CO2e), are estimated as:

Where		 = amount of electricity purchased from the grid (kWh)
 = Scope 2 residual mix emission factor for electricity (kg CO2e/kWh) 
 = Renewable Power Percentage under the Large-scale
Renewable Energy Target (LRET) for the applicable period (per cent)
 = jurisdictional renewable power percentage for the applicable period (only applies to the ACT) (per cent)
 = number of eligible Renewable Energy Certificates voluntarily surrendered in the reporting year equivalent to megawatt hours (MWh)
 = number eligible Renewable Energy Certificates that have been or will be issued for electricity produced on-site during the year and consumed by the entity equivalent to megawatt hours (MWh)
Large-scale generation certificates (LGCs) that have been purchased or issued for electricity generated under the LRET, and are voluntarily surrendering through the REC Registry are reported under .  
Electricity purchased from an accredited GreenPower provider should also be reported as , based on the amount of electricity purchased (in MWh). Where an entity sources all of its electricity consumption during the reporting period from a GreenPower provider, the surrendered RECs may be calculated as .
If an entity has a liability under the RET scheme and has been given exemption, they should estimate the market-based emissions using the non-adapted approach in the National Greenhouse Accounts Factors (NGAF). 
[bookmark: _Ref211513145][bookmark: _Toc225350995]Data/Parameters 
[bookmark: _Toc225350996]Input Data (Required)
	Data / Parameter
	Qelec

	Data unit
	kWh

	Description
	The amount of electricity purchased from the grid

	Data source
	Invoices

	Quality assurance / quality control considerations 
	Data on electricity use should be collected across the entire reporting period. 
Where invoice periods do not align with the reporting period, electricity consumption may be estimated based on interpolating the available data.



[bookmark: _Toc225350997]Data (only required for market-based approach)
	Data / Parameter
	RECsurrendered

	Data unit
	MWh

	Description
	Eligible Renewable Energy Certificates voluntarily surrendered in the reporting year

	Location-based approach data source
	N/A – this parameter is not used in the location-based approach

	Location-based approach value
	N/A – this parameter is not used in the location-based approach

	Market-based approach data source
	Retailer invoice or Clean Energy Regulator REC registry

	Quality assurance / quality control considerations 
	An eligible Renewable Energy Certificate is: a Large-scale Generation Certificate (LGC) that is voluntarily surrendered and has a generation date of less than 36 months prior to the end of the reporting year; or a purchase of GreenPower electricity from an accredited GreenPower Provider. 
Note: It is anticipated that upon commencement of the Renewable Electricity Guarantee of Origin (GO) scheme late in 2025, that GO certificates will also be added to the list of eligible certificates.



	Data / Parameter
	REConsite

	Data unit
	MWh

	Description
	Eligible Renewable Energy Certificates that have been or will be issued for electricity produced on-site during the reporting period and consumed by the entity

	Location-based approach data source
	N/A – this parameter is not used in the location-based approach

	Location-based approach value
	N/A – this parameter is not used in the location-based approach

	Market-based approach data source
	Clean Energy Regulator REC registry and Meter readings

	Quality assurance / quality control considerations
	An eligible Renewable Energy Certificate in this context is a Large-scale Generation Certificate (LGC).



[bookmark: _Toc225350998]Constant Parameters
	Data / Parameter
	EF2,elec

	Data unit
	kg CO2e /kWh

	Description
	Location-based emission factor for Scope 2 emissions of purchased electricity.  
Applicable only to the location-based approach.

	Data source
	Australian National Greenhouse Accounts Factors Table 1

	Value
	Refer to the most recently published National Greenhouse Accounts Factors

	Quality assurance / quality control considerations 
	The NGAF publish EF2,elec values annually, ensure that the 
emission factor is selected based on the year and State in which the grid is located to which the farming enterprise is purchasing its electricity from.
The emission factors are based on financial years (e.g. 2025 NGA Factors report provide EF for 2025-26). If an entity is required to report on a calendar year basis, they should collate electricity use data per 6-month period and multiply each total by the emission factor for that financial year, as published in the NGA Factors reports. If only annual figures are available, entities should apply an emissions factor that is the average for the two financial years covered by the calendar year.



	Data / Parameter
	EFRMF2,elec

	Data unit
	kg CO2e /kWh

	Description
	Residual mix emission factor for Scope 2 emissions of purchased electricity  
Applicable only to the market-based approach.

	Data source
	Australian National Greenhouse Accounts Factors Table 2

	Value
	Refer to the most recently published National Greenhouse Accounts Factors

	Quality assurance / quality control considerations 
	The NGAF publish EFRMF2,elec values annually, ensure that the 
emission factor is selected based on the year and State in which the grid is located to which the farming enterprise is purchasing its electricity from.
The emission factors are based on financial years (e.g. 2025 NGA Factors report provide EF for 2025-26). If an entity is required to report on a calendar year basis, they should collate electricity use data per 6-month period and multiply each total by the emission factor for that financial year, as published in the NGA Factors reports. If only annual figures are available, entities should apply an emissions factor that is the average for the two financial years covered by the calendar year.



	Data / Parameter
	RPP

	Data unit
	per cent

	Description
	Large Renewable Power Percentage under the Large-scale
Renewable Energy Target
Applicable only to the market-based approach.

	Data source
	Clean Energy Regulator (CER)

	Value
	Refer to the most recently published data by the CER

	Quality assurance / quality control considerations 
	The CER publishes RPP annually, ensure that the appropriate value is selected for the year of the reporting period.
The RPPs are based on the calendar year. If an entity is required to report on a financial year basis, they should, should apply the RPP that is the average for the two calendar years covered by the financial year.



	Data / Parameter
	JRPP

	Data unit
	per cent

	Description
	Jurisdictional renewable power percentage
Applicable only to the market-based approach.

	Data source
	Australian National Greenhouse Accounts Factors 
Applicable only to enterprises located in ACT

	Value
	Refer to the most recently published National Greenhouse Accounts Factors 

	Quality assurance / quality control considerations 
	The NGAF publish JRPP values annually, ensure that the appropriate value is selected for the year of the reporting period.
The JRPPs are calculated on a financial-year basis. If an entity is required to report on a calendar year basis, they should apply a JRPP that is the average for the two calendar years covered by the financial year.




[bookmark: _Toc206074952][bookmark: _Toc225350999] Scope 3 Emissions
For Scope 3 emissions from purchased goods and services, coverage of methods reflects open-source data available at the time of writing but may be updated prior to finalisation of this Guidance based on updates to the AusLCI Carbon Emissions Factors.
Question Reference 15.1. 
Where AusLCI CEF data are not available, the scope 3 EFs used have been aligned with the Greenhouse Gas Accounting Framework- tools. It is anticipated that into the future EFs in the Guidelines will be updated using default EFs sourced from publicly available life-cycle assessment databases.
Are there any additional life-cycle based EFs for purchased goods and services suitable to Australian agricultural enterprises that can be accessed without licencing restrictions? 
Question Reference 15.2. 
A Method 2 pathway is provided to allow higher-specificity alternatives to default emission factors for purchased goods and services. It is proposed that supplier-provided product emission factors be third-party verified as conforming with:
• ISO 14067:2018, or
• Greenhouse Gas Protocol Product Life Cycle Accounting and Reporting Standard.
Should the Method 2 pathway also allow approaches described in the GHG Protocol Scope 3 Technical Guidance, including:
• emission factors from life-cycle databases other than AusLCI
• supplier-specific product life-cycle emission factors conformant with the GHG Protocol Product Standard
• hybrid methods combining supplier Scope 1, Scope 2, and key Scope 3 activity data? 
If Method 2 pathways are adopted, should third-party verification be required, or would self-declared emission factors conformant with ISO 14021:2016 (Environmental labels and declarations — Self-declared environmental claims) be sufficient? 
This module provides methods for estimating upstream scope 3 emissions associated with purchased goods and services, fuel- and energy-related activities, transport and distribution, and waste generated in operations, in alignment with the GHG Protocol Scope 3 reporting categories (see table below).
The methods included in this Guidance rely on the use of default emissions factors sourced from published literature and the Australian Life Cycle Inventory Database Initiative Carbon Emissions Factors (AusLCI CEF) [1], which are publicly available and free from licensing restrictions. Consequently, the Guidance does not include methods for all upstream reporting categories—such as capital goods, business travel, employee commuting, and non-land leased assets—nor does it cover all possible purchased goods and services.
Where these excluded categories or sources are relevant and material to an entity’s inventory, emissions may be estimated using emission factors from reputable national and international databases (e.g. AusLCI Datasets, Ecoinvent). Entities which choose to include additional categories are advised to apply geographically and technologically appropriate emission factors, which are transparently documented, including key assumptions and limitations. Estimated emissions should be clearly identified within the inventory, with ongoing efforts to improve data quality where feasible. Any supplier-provided emission factors shall conform to the same guidance as that for any supplier-provided Scope 3 life-cycle emission factor: shall be third-party verified as conforming either to ISO 14067:2018 (carbon footprints of products) or the GHG Protocol Product Life Cycle Accounting and Reporting Standard.
The emissions factors applied should be consistent with the AusLCI CEF carbon neutrality assumption without infrastructure method. This method includes factors from sources such as fossil fuels, as well as from biogenic methane, but excludes upstream impacts from capital equipment and biogenic carbon that may be sequestered during growth but is subsequently released back into the atmosphere.  
Method 2 Emission Factors for Purchased Goods
The Method 2 approach for emission estimation of Scope 3 purchased goods (e.g., purchased livestock, purchased feed, etc.) requires the use of supplier-provided life-cycle emission factors that have been third-party verified as conforming either to ISO 14067:2018 (carbon footprints of products) or the GHG Protocol Product Life Cycle Accounting and Reporting Standard. Product use or end-of-life processes shall be excluded from the cradle-to-gate EFs used in Scope 3 emission estimation of purchased goods. Where possible, it is recommended to exclude capital goods and infrastructure from the LCA boundary, to be consistent with the carbon neutrality assumption without infrastructure of the AusLCI CEF. 
	Indirect GHG emissions (Scope 3)
	Reporting Category

	Purchased livestock
	Category 1 – Purchased goods and services

	Purchased feed
	

	Purchased mineral supplements
	

	Purchased fertiliser
	

	Purchased agrichemicals
	

	Purchased lime
	

	Purchased services/contractors
	

	Purchased packaging
	

	Purchased grow media
	

	Other purchased goods
	

	Well-to-tank emissions of transport and stationary combustion fuels
	Category 3 – Fuel- and energy-related activities not included in Scope 1 or Scope 2

	Upstream emissions of purchased electricity
	

	Upstream freight
	Category 4 – Upstream Transportation and Distribution

	Management of waste
	Category 5 – Waste generated in operations



[bookmark: _Toc218714111][bookmark: _Toc206074955][bookmark: _Ref218776205][bookmark: _Toc206074953][bookmark: _Toc225351000]Purchased livestock
This module covers the estimation of embedded greenhouse gas emissions associated with purchased livestock. Embedded emissions in purchased livestock include the emissions that have been generated in the raising of the animal on a different farm, before being brought into the farm. 
The following subscripts are used in this module:
	Subscript
	Meaning

	c
	Livestock type

	o
	Origin of purchased livestock (applicable only to cattle not of dairy origin)



The following livestock types c are included in this module:
· Dairy cattle
· Beef cattle
· Sheep (merino and cross-bred sheep)
· Poultry (meat and layers)
· Swine and
· Other Livestock - which includes buffalo, goats, deer, camels, alpacas, horse, mules/asses, emus/ostriches.
Question Reference 15.3. 
Are ‘purchased livestock’ emissions factors available for aquaculture purchases of broodstock or juvenile fish, mollusk or crustaceans? 
Question Reference 15.4. 
Should purchased ‘eggs’ be included in ‘purchased livestock’? If yes are emissions factors available?
Question Reference 15.5
AusLCI has a new option for purchased ’chicken breeding and hatching, conventional rearing systems” with units of “per chick”. Would the ’per chick’ unit  be preferred to current guidance of per kg for purchased poultry? Should both quantification approaches be available?
Livestock types shall be selected to reflect the type of livestock purchased. For example, if a mixed sheep and beef farm purchased sheep that stem from a merino enterprise, the merino sheep livestock type should be selected.
Emission factors of purchased livestock, other than for cattle, sheep, poultry and swine, are limited. In the absence of livestock-specific emission factors, it is assumed that the emission factors of either sheep or beef cattle can be scaled to other livestock, based on the comparative size of the animal. This approach is consistent with approach in National Inventory Report[2] and assumptions in other modules. The attribution of emission factors to each livestock types are summarised below:
Question Reference 15.6.
The National Inventory Report uses 1/3 of the EF of beef cattle for deer and mules/asses to calculate methane production of manure (Table A5.5.7.2). It was determined the purchased EF would be too low for these livestock types if 1/3 of the beef EF was applied so average sheep EF was used. Can the industry advise if this assessment needs to be reviewed, especially considering the impact of embedded emissions in ruminants versus non-ruminants?

	Livestock Type c
	Methodology Assumption

	Buffalo
	Use average of beef cattle EF

	Goats
	Use average of sheep EF

	Deer
	Use average of sheep EF

	Camels
	Use average of beef cattle EF

	Alpacas
	Use average of sheep EF

	Horse
	Use average of beef cattle EF

	Mules/Asses
	Use average of sheep EF

	Emus/Ostriches
	Use average of sheep EF



[bookmark: _Toc225351001]Estimation methodology
Method 1 — Purchased Livestock
(1) Total emissions from purchased livestock,  (t CO2e), are calculated as:

Where		 = number of animals purchased in livestock type c from origin o (head)
 = average liveweight of purchased livestock at point of purchase (kg/head)
 = emission factor per livestock type and origin (kg CO2e/kg)

Method 2 — Purchased Livestock
Method 2 is the same as Method 1, except that entity-specific values for  and/or  are required.


[bookmark: _Toc225351002]Data/Parameters 
Input Data (Required)
	Data / Parameter
	Nco

	Data unit
	Head 

	Description
	Number of animals purchased in livestock type c from origin o

	Data source
	Farm stock records, invoices

	Quality assurance / quality control considerations 
	All animals purchased in the reporting period shall be reported. 
Nco should not exceed the values used for livestock numbers in Scope 1 calculations for enteric fermentation or manure management emissions.



Data (Method 1 and 2 Options)
Question Reference 15.7. 
Under Method 1, should the liveweight of purchased livestock be based on the based on default weights used in provided in Chapter 3 (Enteric Fermentation) and Chapter 4 (Manure Management), or should farmers be required to report actual recorded weights at the time of purchase for Method 1?
	Data / Parameter
	Wco

	Data unit
	kg/head 

	Description
	Liveweight of purchased livestock of type c from origin o at point of purchase 

	Method 1 data source
	Dairy cattle – see Appendix Table A.1.3.1 and A.1.3.2
Beef cattle – see Appendix Table A.1.2.1 and A.1.2.2
Merino and cross-bred sheep – see Appendix Table A.1.4.1
Swine – see Appendix Table A.1.6.5 and A.1.6.6
Poultry – see Appendix Table A.1.7.5
Buffalo, goats, deer, camels, alpacas, horse, mules/asses and emus/ostriches – see Appendix Table A.1.5.4

	Method 1 value

	Dairy cattle – select appropriate value based on animal class.
Beef cattle – select appropriate value based on class, state and regions of origin, and season. Select the liveweight based on these parameters at point of purchase (i.e., the season the livestock was purchased).
Merino and cross-bred sheep – select appropriate value based on class, state of origin, and season Note that the National Inventory Report does not provide separate liveweight estimates for merino and cross-bred sheep. Select the liveweight based on these parameters at point of purchase (i.e., the season the livestock was purchased).  
Swine – select appropriate value based on livestock type and/or age range. Select the liveweight based on these parameters at point of purchase (i.e., age range when animal was purchased) 
Poultry – select appropriate value based on livestock class at point of purchase.
Buffalo, goats, deer, camels, alpacas, horse, mules/asses and emus/ostriches – select appropriate value based on livestock type, and average weight option best aligned with weight at point of purchase. 

A weighted average liveweight of all livestock of type c from origin o should be used, where animals of different classes are purchased (applicable to both Method 1 and Method 2 approaches).
For example, for a farm purchasing a total of 30 beef cattle, if 20 bulls of average liveweight 650 kg and 10 heifers of average liveweight 220 kg were purchased, the weighted average Wco would be:


	Method 2 data source
	Purchasing records/invoices 

	Quality assurance / quality control considerations 
	Liveweight data from purchasing records/invoices could be compared to the National Inventory Report default values to flag potential data entry errors. 



Question Reference 15.8. 
The emission factor for purchased meat poultry has been applied to layer systems due to lack of life cycle assessment research in Australia. Are there other industry EF’s which could be employed for layer poultry?


Question Reference 15.9. 
Purchased livestock EF for other livestock categories are based on EF’s for either beef or sheep (refer to Reference Question 15.5). Are there alternative industry EF’s which should be employed for any of the other livestock types?
	Data / Parameter
	EFco

	Data unit
	kg CO2e/kg 

	Description
	Emission factor for purchased livestock per type of livestock c and origin o

	Method 1 data source
	Refer to the AusLCI CEF carbon neutrality method with infrastructure excluded [1]
 

	Method 1 value
	Dairy cattle - Select appropriate value based on animal class, i.e. cull cows may use “Spent dairy cow, market for cull dairy cow” option. Prime dairy heifers may use “prime beef cattle” option based on region. 
Beef cattle - Select appropriate value based on animal class and region. 
Sheep - Select appropriate value based on animal class (i.e. breeding stock, mutton, prime lamb, wether weaners) and region. If applicable, may include breed (i.e. merino vs non-merino) in selection criteria.
Swine - Select appropriate value based on manure management system (i.e. covered pond, uncovered pond, deep litter, outdoor rearing) which best aligns with production system on farm.
Poultry - Select appropriate value based on options available. As there is only one country wide option for chickens available (“conventional rearing system, meat chicken production”). All poultry types may use this value unless a Method 2 data source has been identified. 
Other Livestock - Select EF based on methodology assumptions:
· Buffalo – use average of beef cattle EF
· Goats – use average of sheep EF
· Deer – use average of sheep EF
· Camels – use average of beef cattle EF
· Alpacas – use average of sheep EF
· Horse – use average of beef cattle EF
· Mules/Asses – use average of sheep EF
· Emus/Ostriches – use average of sheep EF


	Method 2 data source
	Supplier-provided life-cycle emission factors that have been third-party verified as conforming either to ISO 14067:2018 (carbon footprints of products) or the GHG Protocol Product Life Cycle Accounting and Reporting Standard.

	Quality assurance / quality control considerations 
	Supplier-provided life-cycle emission factors (Method 2) could be compared to the National Inventory Report default values to flag potential data entry errors.



Constant Parameters
N/A


[bookmark: _Toc206074956][bookmark: _Toc225351003]Purchased feed
This module covers the estimation of embedded greenhouse gas emissions associated with purchased feed for livestock and aquaculture. The embedded emissions from purchased feed are emissions that result from the production of the feed. 
The following subscripts are used in this module 
	Subscript
	Meaning

	j
	Type of feed purchased



Feed types for livestock may include;
· Forage (such as hay, silage, legumes),
· Other concentrates (such as cereals, creep feeds, oil seeds, meat and blood meal, millrun etc).
Feed types for aquaculture may include;
· Complete feeds (such as low animal protein formulated feeds), and 
· Other additions (such as squid and fish).

[bookmark: _Toc225351004]Estimation methodology
Method 1 — Purchased Feed
(1) Emissions from purchased feed  (t CO2e) are calculated as:

Where 		Qj = quantity of feed type j purchased (t)
 = emission factor of purchased feed (kg CO2e/kg)

Method 2 — Purchased Feed
[bookmark: _Hlk218755902]Method 2 is the same as Method 1, except that a verified supplier-provided value for  is required.


[bookmark: _Toc225351005]Data/Parameters 
Input Data (Required)
	Data / Parameter
	Qj

	Data unit
	t

	Description
	Quantity of feed type j purchased 

	Data source
	Invoices, receipts or other records of purchased quantities 

	Quality assurance / quality control considerations 
	Qj does not include any home-grown feed.
Qj should be based on the quantity of feed purchased within the reporting period where it can be reasonably assumed that all feed purchased was consumed in that reporting period. Where feed is stored and used in the subsequent reporting period, it may be included in the subsequent reporting period emission estimation instead. Where feed is purchased and then not used and instead becomes a waste, it shall still be included in Qj for the purpose of annual emission estimation.


Data (Method 1 and 2 Options)
Question Reference 15.10. 
Purchased feed has been updated to include all options currently available in AusLCI. A gap has been identified for aquaculture, as AusLCI does not yet include all fish feed types. The current guidance references the Blueshift tool feed EF’s  (available within the Appendix). Should aquaculture producers have the option of using the Blueshift values or should they be required to select the next closest feed ingredient from the AusLCI? Are there other feed emission factor options for aquaculture which could be included?
	Data / Parameter
	EFj

	Data unit
	kg CO2e/kg 

	Description
	Emission factor of purchased feed type j within system

	Method 1 data source
	Common cereals, fodder and feed types - refer to the Australian Life Cycle Inventory Database [1] based on the carbon neutrality method with infrastructure excluded
Aquaculture feed types; whole sardines, squid, whole fish, low animal protein formulated feed and custom bait – see Appendix Table A.3.1.1

	Method 1 value
	Select appropriate values based on feed type. Parameter within AusLCI CEF varies based on state/region of origin.
Where the feed ingredient used is not listed in the Appendix or AusLCI CEF, select the EFj. for the feed ingredient that most closely resembles that used on-farm.

	Method 2 data source
	Supplier-provided life-cycle emission factors that have been third-party verified as conforming either to ISO 14067:2018 (carbon footprints of products) or the GHG Protocol Product Life Cycle Accounting and Reporting Standard.

	Quality assurance / quality control considerations 
	Ensure the most recently available published data from the Australian Life Cycle Inventory Database is used.
If AusLCI does not contain a suitable value and an alternative EF is used, it is advisable that users document the source of the emission factor and the justification for its selection.



Constant Parameters
N/A


[bookmark: _Toc206074960][bookmark: _Toc206074957][bookmark: _Toc225351006]Purchased mineral supplements for livestock
This module covers the estimation of embedded greenhouse gas emissions associated with purchased mineral supplements provided to livestock. The embedded emissions from mineral supplements are emissions that result from the manufacture of the products.
The following subscripts are used in this module:
	Subscript
	Meaning

	m
	Type of mineral supplement



Examples of purchased mineral supplements includes mineral and weaner blocks, and dry and wet season mixes that provide urea and phosphorus as well as pre-mixed trace element supplements.

[bookmark: _Toc225351007]Estimation methodology
Method 1 — Purchased Mineral Supplements
(1) Total emissions from purchased mineral supplements  (t CO2e) are calculated as:

Where 	 = total quantity of mineral supplement type m used (t)
		 = emission factor of purchased mineral supplement (kg CO2e/kg)

Method 2 — Purchased Mineral Supplements
Method 2 is the same as Method 1, except that a verified supplier-provided value for  is required.

[bookmark: _Toc225351008]Data/Parameters 
Input Data (Required)
	Data / Parameter
	Qm

	Data unit
	t

	Description
	Quantity of mineral supplement type m purchased

	Data source
	Invoices, receipts or other records of purchased quantities 

	Quality assurance / quality control considerations 
	Qm shall be based on the quantity of mineral supplements used within the reporting period. Where not all mineral supplement that was purchased within the reporting period was used, additional evidence may be required to justify the portion of supplement used.


Data (Method 1 and 2 Options)
Question Reference 15.11. 
Currently there are no scope 3 EFs for purchased minerals for poultry and swine. Are there any publicly available EFs which could be included?
	Data / Parameter
	EFm

	Data unit
	kg CO2e/kg 

	Description
	Emission factor of purchased mineral supplement type m

	Method 1 data source
	Refer to the latest Australian Life Cycle Inventory Database [1] based on the carbon neutrality method with infrastructure excluded

	Method 1 value
	Select appropriate value based on mineral supplement type.
Where the composition of the mineral supplement is unknown or different to those provided in the AusLCI CEF, select the EFm. for the mineral supplement that most closely resembles that used on-farm. 

	Method 2 data source
	Supplier-provided life-cycle emission factors that have been third-party verified as conforming either to ISO 14067:2018 (carbon footprints of products) or the GHG Protocol Product Life Cycle Accounting and Reporting Standard.

	Quality assurance / quality control considerations 
	Ensure the most recently available published data from the Australian Life Cycle Inventory Database is used.
If AusLCI does not contain a suitable value and an alternative EF is used, it is advisable that users document the source of the emission factor and the justification for its selection.



Constant Parameters
[bookmark: _Ref207271659]N/A
[bookmark: _Toc225351009]Purchased fertiliser
This module covers the estimation of embedded greenhouse gas emissions associated with purchased organic and inorganic fertilisers. The embedded emissions from purchased inorganic fertilisers are emissions that result from the manufacture, transportation and distribution of the inorganic fertiliser product. Embedded emissions from purchased organic fertiliser are emissions generated on the farm from which the organic fertiliser was purchased. 
The following subscripts are used in this module:
	Subscript
	Meaning

	f
	Inorganic fertiliser type f

	c
	Component (N, P, K or S) contained in the fertiliser



[bookmark: _Toc225351010]Estimation methodology
Method 1 — Purchased Fertiliser
(1) Emissions from purchased fertiliser  (t CO2e) are estimated as the sum of embedded emissions of all purchased inorganic fertilisers as:  

Where 	TMjf  = quantity of inorganic fertiliser type f purchased and applied to production system j (kg) (calculated in Section 5.1.1)	
 = emission factor of purchased inorganic fertiliser (kg CO2e/kg)
Under the Method 1 approach, default values of  are provided for common inorganic fertilisers based on typical values of fertiliser composition found in literature [3].
Where emission factors for the purchased fertiliser are not available, the emissions may be estimated using the approach from Horticulture Australia Ltd [4], which estimates the embedded emissions in the fertiliser based on the embedded emissions of each of the individual components contained in the fertiliser.
(1) Emissions from purchased fertiliser  (t CO2e) are estimated as the sum of the emissions from all of its components as:

Where 		 = fraction of component c contained within the inorganic fertiliser f (wt%)
 = emission factor for the production of component (kg CO2e/kg component)
Method 2 — Purchased Fertiliser
Method 2 is the same as Method 1, except that a verified supplier-provided value for  is required.


[bookmark: _Toc225351011]Data/Parameters 
Input Data (Required)
Refer to Section 5.1.2.1 for the data and parameter table for TMjf.
	Data / Parameter
	Fcf

	Data unit
	wt% 

	Description
	Fraction of component c contained within the inorganic fertiliser f, by weight

	Data source
	Product information label.
This data is only required where inorganic fertilisers are used for which default values of EFf are not provided in the Constant Parameters section below.
Fcf for the following components should be included, where relevant:
· Nitrogen (N)
· Phosphoros (P)
· Potassium (K)
· Sulfur (S)

	Quality assurance / quality control considerations 
	Fcf shall be composition fractions by weight. 





Data (Method 1 and 2 Options)
	Data / Parameter
	EFf

	Data unit
	kg CO2e/kg 

	Description
	Emission factor of purchased inorganic fertiliser type f

	Method 1 data source
	See Appendix Table A.3.1.2 

	Method 1 value
	Select appropriate value based on fertiliser type.
Where a different type of inorganic fertiliser is used that those listed above, EFf  shall be calculated for the fertiliser type specifically based on its composition (refer the data and parameter tables for Fcf and EFc).

	Method 2 data source
	Supplier-provided life-cycle emission factors that have been third-party verified as conforming either to ISO 14067:2018 (carbon footprints of products) or the GHG Protocol Product Life Cycle Accounting and Reporting Standard.

	Quality assurance / quality control considerations 
	For the Method 2 approach, the emission intensity values provided by the supplier should include all emissions associated with the production, transportation and distribution of the fertiliser. It is recommended that the emission intensity of the fertiliser product has been quantified using a life-cycle emissions estimation, for example by following the GHG Protocol Product Standard. 



Constant Parameters
	Data / Parameter
	EFc

	Data unit
	kg CO2e/kg component

	Description
	[bookmark: _Hlk211506947]Emission factor for the production of component c contained in the fertiliser

	Data source
	See Appendix Table A.3.1.3 

	Value
	Select the appropriate value based on fertiliser component.

	Quality assurance / quality control considerations 
	N/A





[bookmark: _Toc206074958][bookmark: _Toc225351012]Purchased agrichemicals
This module covers the estimation of embedded greenhouse gas emissions associated with purchased herbicides, pesticides, and other agrochemicals (other than fertiliser). The embedded emissions from purchased herbicide and pesticides are emissions that result from the manufacture and distribution of the product up to the point of purchase.
The following subscripts are used in this module 
	Subscript
	Meaning

	h
	Agrichemical type



[bookmark: _Toc225351013]Estimation methodology
Method 1 — Purchased Agrichemicals
(1) Total emissions from purchased agrichemicals  (t CO2e) are calculated as:

Where 	Qh = quantity of active ingredients (ai) in agrichemical type h purchased and applied to soils (kg ai)
 = emission factor for purchased agrichemical active ingredient (kg CO2e/kg ai)

Method 2 — Purchased Agrichemicals
Method 2 is the same as Method 1, except that a verified supplier-provided value for  is required.

[bookmark: _Toc225351014]Data/Parameters 
Input Data (Required)
	Data / Parameter
	Qh

	Data unit
	kg of active ingredient

	Description
	Total quantity of active ingredients in agrichemical type h purchased and applied in the reporting period

	Data source
	Receipts, invoices, or records of quantities purchased.
Farm records for quantities used or application rates specific to the reporting period.
Product specification label.

	Quality assurance / quality control considerations 
	Qh should be based on the quantity of agrichemicals applied during the reporting period. A combination of records of quantity purchased as well as application rates may be required to attain sufficient evidence to justify Qh. 
Active ingredient information should be sourced from the product specification label and used to determine Qh:
 





Data (Method 1 and 2 Options)
	Data / Parameter
	EFh

	Data unit
	kg CO2e/kg 

	Description
	Emission factor of purchased agrichemical type

	Method 1 data source
	See Appendix Table A.3.1.4 

	Method 1 value
	Select appropriate value based on agrichemical type.

	Method 2 data source
	Supplier-provided life-cycle emission factors that have been third-party verified as conforming either to ISO 14067:2018 (carbon footprints of products) or the GHG Protocol Product Life Cycle Accounting and Reporting Standard.

	Quality assurance / quality control considerations 
	N/A



Constant Parameters
N/A



[bookmark: _Toc225351015]Purchased lime
This module covers the estimation of embedded greenhouse gas emissions associated with purchased lime. The embedded emissions from lime are emissions that result from the production of lime.
[bookmark: _Toc225351016]Estimation methodology
Method 1 — Purchased Lime
The embedded emissions for purchased lime  (t CO2e) are calculated as:

Where 		 = total quantity of lime applied to soils (t)
 = emission factor for purchased lime (t CO2e/t)

Method 2 — Purchased Lime
Method 2 is the same as Method 1, except that a verified supplier-provided value for  is required.

[bookmark: _Toc225351017]Data/Parameters 
Input Data (Required)
Refer to Section 5.3.2.1 for the data and parameter table for .
Data (Method 1 and 2 Options)
Question Reference 15.12. 
The scope 3 EF for purchased lime is based on data from NZ and the UK, as published by Horticulture Australia Ltd in 2008. Are more recent data or Aus-specific data now available for agricultural lime production that could be used instead?
	Data / Parameter
	EFl

	Data unit
	t CO2e/t

	Description
	Emission factor for purchased lime

	Method 1 data source
	Based on Horticulture Australia Ltd [4]
This EF is based on studies conducted in New Zealand and the United Kingdom, as data on energy use or EFs specific to agricultural lime production in Australia are limited.

	Method 1 value
	0.432

	Method 2 data source
	Supplier-provided life-cycle emission factors that have been third-party verified as conforming either to ISO 14067:2018 (carbon footprints of products) or the GHG Protocol Product Life Cycle Accounting and Reporting Standard.

	Quality assurance / quality control considerations 
	N/A


Constant Parameters 
N/A

[bookmark: _Toc225351018]Purchased services and contractors
This module covers the estimation of greenhouse gas emissions that are generated by third-party services carrying out work on-farm or within the farm enterprise emissions boundary, such as contractors hired for spreading, spraying, or baling tasks.
The emissions associated with such third-party services are quantified based on life cycle emission factors from the Australian Life Cycle Inventory Database [1], using the carbon neutral approach without infrastructure. 
The following subscripts are used in this module:
	Subscript
	Meaning

	p
	Type of purchased service



[bookmark: _Toc225351019]Estimation methodology
Method 1 — Purchased Services and Contractors
(1) Emissions of purchased services and contractor operations is calculated  (t CO2e) as:

Where	= activity data of the service that was purchased (either in area of land serviced (ha) or time of operation (hours), depending on the service purchased)
 = life cycle emission factor for the purchased service (kgCO2e/ha or kg CO2e/hr)
Question Reference 15.13. 
This emission estimation method is based on services included in the Australian Life Cycle Inventory Database Initiative Carbon Emission Factors. Are there any services that are likely to be material that are missing?  
Question Reference 15.14.
Is it feasible to collect primary fuel consumption data from third-party contractors operating on-farm to improve the accuracy of Scope 3 purchased services emissions estimates?
Note, emissions from purchased goods and purchased services are treated differently in GHG estimation. Purchased goods emission factors typically reflect all upstream life-cycle emissions. Purchased services estimates generally only cover emissions from service delivery (e.g. fuel, energy, operational inputs), rather than the full lifecycle of the service provider (such as emissions associated with their capital goods and corporate overheads).
However, should the Guidelines consider additional upstream emissions associated with service provision (e.g., electricity use, embodied emissions in equipment, supply-chain inputs), beyond direct fuel use? 
Method 2 — Purchased Services and Contractors
There is no Method 2 option for this emission source. 

[bookmark: _Toc225351020]Data/Parameters 
Input Data (Required)
Question 15.15. 
There are currently no unique scope 3 EFs for purchased services and contractors for aquaculture and fisheries. Are there any publicly available EF which could be included?
	Data / Parameter
	Ap

	Data unit
	Depends on the purchased service: ha of land serviced or hours of operation

	Description
	The activity data of the service that was purchased, either the area of land serviced by the purchased service p or hours of operation of the purchased service p

	Data source
	Invoices, receipts, farm records

	Quality assurance / quality control considerations 
	Where contractors are using fuel from an on-farm fuel tank, the emissions associated with their operation should already be captured in the Scope 1 emission quantification and does not need to be quantified separately as Ep.



Data (Method 1 and 2 Options)
N/A
Constant Parameters
	Data / Parameter
	EFp

	Data unit
	kg CO2e per activity data unit (ha or hours)

	Description
	Life cycle emission factor for the purchased service p

	Data source
	Refer to the latest Australian Life Cycle Inventory Database [1] based on the carbon neutrality method with infrastructure excluded

	Value
	Select appropriate value based on purchased service,
Where the purchased service is not included in, select EF for a category that most closely resembles the purchased service in terms of typical fuel consumption during operation.

	Quality assurance / quality control considerations 
	Ensure the most up to date Australian Lifecycle Inventory Database is used.




[bookmark: _Toc225351021]Purchased packaging
This module covers the estimation of embedded greenhouse gas emissions associated with packaging materials used within the defined emissions boundary, including primary, secondary, and tertiary packaging purchased for use in the production, containment, and storage of products.
The methodology includes upstream emissions associated with the manufacture and supply of packaging materials up to the point they are used by the reporting entity, including emissions from raw material extraction, processing, and conversion to packaging products. 
Emissions associated with the end-of-life management of packaging following product use are excluded from this emissions estimation, as these emissions fall under Scope 3, Category 12 (End-of-life treatment of sold products) and are therefore outside the scope of this methodology. 
The following subscripts are used in this module:
	Subscript
	Meaning

	p
	Packaging type



[bookmark: _Toc225351022]Estimation methodology
Method 1 — Purchased Packaging
(1) The embedded emissions from use of packaging materials  (t CO2e), are calculated as:

Where 	 = units of packaging type p (units)
 = emission factor for packaging type p (kg CO2e/unit)

Method 2 — Purchased Packaging
Method 2 is the same as Method 1, except that a verified supplier-provided value for  is required.



[bookmark: _Toc225351023]Data/Parameters 
Input Data (Required)
	Data / Parameter
	Qp

	Data unit
	units

	Description
	Units of purchased packaging of type p

	Data source
	Invoices for packaging purchased, or other records

	Quality assurance / quality control considerations 
	Qp should be based on the number of packaging units used during the reporting period.



Data (Method 1 and 2 Options)
Question Reference 15.16. 
The are currently limited scope 3 EFs for purchased packaging. Are there any other publicly available EF available for other packaging types which could be included?
	Data / Parameter
	EFp

	Data unit
	kg CO2e/unit 

	Description
	Emission factor of purchased packaging type

	Method 1 data source
	See Appendix Table A.3.1.6.

	Method 1 value
	Select appropriate value based on unit of packaging.

	Method 2 data source
	Supplier-provided life-cycle emission factors that have been third-party verified as conforming either to ISO 14067:2018 (carbon footprints of products) or the GHG Protocol Product Life Cycle Accounting and Reporting Standard.

	Quality assurance / quality control considerations 
	N/A



Constant Parameters
N/A
[bookmark: _Ref218776210][bookmark: _Toc225351024]Purchased grow media
This module covers the estimation of embedded greenhouse gas emissions associated with grow media used within the emissions boundary, including all grow media and substrates used in the production, containment, and storage of the agricultural products.
The methodology includes upstream emissions associated with the manufacture and supply of grow media materials up to the point they are used by the reporting entity.
Emissions associated with the end-of-life management of grow media following its use by the reporting entity are excluded from this emissions estimation, as these emissions fall under Scope 3, Category 12 (end-of-life treatment of sold products) and are therefore outside the scope of this methodology. 
The following subscripts are used in this module:
	Subscript
	Meaning

	g
	Grow media type



[bookmark: _Toc225351025]Estimation methodology
Method 1 – Purchased Grow Media
(2) The embedded emissions from use of grow media products  (t CO2e), are calculated as:

Where 	 = total quantity of grow media type g (kg or m3)
 = emission factor for grow media type g (kg CO2e/kg or kg CO2e/m3)

Method 2 – Purchased Grow Media
Method 2 is the same as Method 1, except that a verified supplier-provided value for  is required.


[bookmark: _Toc225351026]Data/Parameters 
Input Data (Required)
	Data / Parameter
	Qg

	Data unit
	kg or m3

	Description
	Quantity of purchased grow media of type g

	Data source
	Invoices for purchased grow media, substrates, or other records.

	Quality assurance / quality control considerations 
	Qg should be based on the quantity of grow media product(s) used during the reporting period.



Data (Method 1 and 2 Options)
	Data / Parameter
	EFg

	Data unit
	kg CO2e/kg or kg CO2e/m3

	Description
	Emission factor of purchased grow media type

	Method 1 data source
	Australian Life Cycle Inventory Database [1] based on the carbon neutrality method with infrastructure excluded.

	Method 1 value
	Refer to the latest AusLCI CEF.
Where the grow media is unknown or different to those included in the Australian Life Cycle Inventory Database, use the value for EFg. that most closely resembles the grow media product(s) used within production.

	Method 2 data source
	Supplier-provided life-cycle emission factors that have been third-party verified as conforming either to ISO 14067:2018 (carbon footprints of products) or the GHG Protocol Product Life Cycle Accounting and Reporting Standard.

	Quality assurance / quality control considerations 
	Ensure the most recently available published data from the Australian Life Cycle Inventory Database is used.



Constant Parameters
N/A



[bookmark: _Toc225351027]Other purchased goods and services
This module covers the estimation of embedded greenhouse gas emissions associated with any other purchased goods that are used in the emission boundary that have not already been discussed.
The estimation methodology is based on the same approach as that used for the specified purchased goods discussed in Sections 15.1 – 15.9 as:

The coverage of “other purchased goods and services” should be interpreted as inclusive of all other purchased goods and services not already outlined in Chapter 15. However, as it is neither practical nor proportionate to develop item-specific estimates for all minor inputs, it is recommended that inclusion of emissions estimations of other purchased goods/services is based on materiality. Refer to Chapter 1, Section 1.3 for more information on coverage and limitations of the Guidance, and refer to the Common Requirements Framework, Chapter 5 for further details on boundary setting and materiality.
Geographically and technologically appropriate emission factors should be applied and transparently documented, including key assumptions and limitations. If using supplier-provided life-cycle emission factors, these should conform with the same guidance as for previously discussed Method 2 approaches: requiring third-party verification as conforming either to ISO 14067:2018 (carbon footprints of products) or the GHG Protocol Product Life Cycle Accounting and Reporting Standard.
If a purchased good has been identified as material, but it is not covered within the Guidance, and supplier-provided life-cycle emission factors are unavailable, the following options could be applied[footnoteRef:1]: [1:  The GHG Protocol Technical Guidance for Calculating Scope 3 Emissions Chapter 1 should be referred to for more guidance on methods for calculating emissions from purchased goods and services.] 

1. hybrid method, using supplier-provided Scope 1 and Scope 2 emissions data and using secondary data to estimate supplier’s Scope 3 emissions data;
2. industry-average life-cycle emissions (e.g., from regional, national, or global LCA databases) based on per unit of mass or unit of product purchased; or
3. industry-average life-cycle emission factors (e.g., from regional, national, or global LCA databases) based on per unit of economic value (also known as environmentally extended input–output (EEIO) 
In all cases, assumptions, data sources, representativeness and uncertainty implications should be transparently disclosed, and exclusions or data gaps should be justified on the basis of immateriality or lack of data availability, with a commitment to refine estimates in future reporting cycles as improved data become accessible.
[bookmark: _Toc225351028]Upstream emissions from fuel
This module covers the estimation of embedded greenhouse gas emissions associated with scope 1 fuel consumption. The upstream emissions from fuel consumption quantify the emissions generated in the extraction, refining, and transportation of the fuel to the point of purchase. The emission quantification approach is based on that of the National Greenhouse Accounts Factors (NGAF) [5].
The following subscripts are used in this module:
	Subscript
	Meaning

	q
	Fuel type



[bookmark: _Toc225351029]Estimation methodology
Method 1 — Upstream Fuel
(1) Total upstream emissions from scope 1 fuel consumption  (t CO2e) are calculated as the sum of upstream emissions from scope 1 fuel used for transport purposes () and upstream emissions from scope 1 fuel used for stationary combustion purposes () as:


(2) In equation (1) upstream emissions from Scope 1 fuel use for transport purposes  for fuel q is calculated as:

Where 	QTrans,q = amount of fuel q combusted for transport energy purposes (kL) (same as that used in Section 8.1)
ECTrans,q = energy content factor for transport energy purposes (joules/litre or m3) (same as that used in Section 8.1)
EFTrans,3,q = Scope 3 emission factor for transport energy purposes (kg CO2e /GJ) 

(3) In equation (1) upstream emissions from Scope 1 stationary combustion fuel use  for fuel q is calculated as:

Where 	QSC,q = amount of fuel used for stationary combustion operations (kL) (same as that used in Section 8.2)
ECSC,q = energy content factor for stationary combustion operations (GJ/kL) (same as that used in Section 8.2)
EFSC,3,q = Scope 3 emission factor for stationary combustion operations (kg CO2e /GJ) 
Method 2 — Upstream Fuel
There is no Method 2 option for this emission source. 

[bookmark: _Toc225351030]Data/Parameters 
Input Data (Required)
Refer to the data and parameter tables in Sections 8.1.2.1 and 8.2.2.1 respectively for QTrans,q and QSC,q.
Data (Method 1 and 2 Options)
Not applicable


Constant Parameters
Refer to the data and parameter tables in Sections 8.1.2.3 and 8.2.2.3 respectively for ECTrans,q and ECSC,q.
	Data / Parameter
	EFSC,3,q

	Data unit
	kg CO2e/GJ

	Description
	Emission factor for Scope 3 emissions of fuel q for stationary combustion purposes

	Data source
	Australian National Greenhouse Accounts Factors 2024, Table 8 [5]


	Value
	Refer to the most recently published Australian National Greenhouse Account Factors.

	Quality assurance / quality control considerations 
	Ensure the most recently available published data is used.



	Data / Parameter
	EFTrans,3,q

	Data unit
	kg CO2e/GJ

	Description
	Emission factor for Scope 3 emissions of fuel q for transport energy purposes

	Data source
	Australian National Greenhouse Accounts Factors Table 9 [5]


	Value
	Refer to the most recently published Australian National Greenhouse Account Factors.

	Quality assurance / quality control considerations 
	Ensure the most recently available published data is used.


[bookmark: _Toc206074954][bookmark: _Ref207271580]
[bookmark: _Toc225351031]Upstream emissions from purchased electricity
This module covers the estimation of embedded greenhouse gas emissions associated with purchased electricity. Upstream emissions in the electricity supply chain include emissions associated with the generation of electricity, such as raw material transportation to the power station, as well as transmission and distribution losses through the electricity network. 
Scope 3 emissions from purchased electricity shall be estimated using the location-based method. Where the market-based method is also used to calculate scope 2 the scope 3 emissions shall also be estimated using the market-based method.
[bookmark: _Toc225351032]Estimation methodology
Purchased electricity upstream emissions (location-based)
(1) Scope 3 emissions from purchased electricity,  (t CO2e), under the location-based approach are estimated as:

Where	Qelec = amount of electricity purchased from the grid (kWh) (same as that used in Section 14.1)
EF3,elec = Scope 3 emission factor for purchased electricity (kg CO2e/kWh) 
Purchased electricity upstream emissions (market-based)
(1) Scope 3 emissions from purchased electricity,  (t CO2e), under the market-based approach are estimated as:

Where	 = amount of electricity purchased from the grid (kWh) (same as that used in Section 14.1)
 = Scope 3 residual mix emission factor for electricity (kg CO2e/kWh) 
 = Renewable Power Percentage under the Large-scale
Renewable Energy Target (LRET) for the applicable period (per cent)
 = jurisdictional renewable power percentage for the applicable period (only applies to the ACT) (per cent)
 = number of eligible Renewable Energy Certificates voluntarily surrendered in the reporting year equivalent to megawatt hours (MWh)
 = number eligible Renewable Energy Certificates that have been or will be issued for electricity produced on-site during the year and consumed by the entity equivalent to megawatt hours (MWh)
If an entity has a liability under the RET scheme and has been given exemption, they should estimate the market-based emissions using the non-adapted approach in the National Greenhouse Accounts Factors (NGAF). 

[bookmark: _Toc225351033]Data/Parameters 
Input Data (Required)
Refer to Section 14.2 for the data and parameter table for .

Data (Method 1 and 2 Options)
Refer to Section 14.2 for the data and parameter table for: , , and .

Constant Parameters
Refer to Section 14.2 for the data and parameter table for  and  (applicable to the market-based approach).
	Data / Parameter
	EF3,elec

	Data unit
	kg CO2e /kWh

	Description
	Emission factor for Scope 3 emissions of purchased electricity
Applicable only to the location-based approach.

	Data source
	Australian National Greenhouse Accounts Factors Table 1 


	Value
	Select appropriate value based on State, Territory or grid description.

	Quality assurance / quality control considerations 
	The NGAF publish EF3,elec values annually, ensure that the 
emission factor is selected based on the year and State in which the grid is located to which the farming enterprise is purchasing its electricity from.
The emission factors are based on financial years (e.g. 2025 NGA Factors report provide EF for 2025-26). If an entity is required to report on a calendar year basis, they should collate electricity use data per 6-month period and multiply each total by the emission factor for that financial year, as published in the NGA Factors reports. If only annual figures are available, entities should apply an emissions factor that is the average for the two financial years covered by the calendar year.





	Data / Parameter
	EFRMF3,elec

	Data unit
	kg CO2e /kWh

	Description
	Residual mix emission factor for Scope 3 emissions of purchased electricity  
Applicable only to the market-based approach.

	Data source
	Australian National Greenhouse Accounts Factors Table 2

	Value
	Select appropriate value based on residual mix factor.

	Quality assurance / quality control considerations 
	The NGAF publish EFRMF3,elec values annually, ensure that the 
emission factor is selected based on the year and State in which the grid is located to which the farming enterprise is purchasing its electricity from.
The emission factors are based on financial years (e.g. 2025 NGA Factors report provide EF for 2025-26). If an entity is required to report on a calendar year basis, they should collate electricity use data per 6-month period and multiply each total by the emission factor for that financial year, as published in the NGA Factors reports. If only annual figures are available, entities should apply an emissions factor that is the average for the two financial years covered by the calendar year.


[bookmark: _Toc206074962]


[bookmark: _Toc225351034]Management of waste
This module covers the estimation of indirect greenhouse gas emissions that result from the disposal of waste generated in operations outside the entity boundary. This includes:
· livestock manure that is sent off-site and applied to soils that are located outside of the reporting entity’s organisational boundary (i.e., on lands owned by a different entity); and/or
· waste generated within the operations of the reporting entity that is sent to waste treatment facilities outside of the reporting entity’s organisational boundary (i.e., owned by a different entity). 
[bookmark: _Toc225351035]Estimation methodology
Method 1 – Emissions from Manure Sent Off-Site
Refer to Chapter 10.1 for estimation methodology from waste management 
(1) Emissions from manure from manure management systems that is sent off-site to be applied to soils in another farming system or enterprise,  (t N2O) is calculated as the sum of the direct nitrous oxide emissions from application of the manure to soil and indirect emissions from atmospheric deposition and leaching and runoff as:

Where	 = direct nitrous oxide emissions from application of manure to soils outside of the Scope 1 boundary (t N2O)
	 = nitrous oxide emissions from atmospheric deposition of manure to soils (t N2O)
 = nitrous oxide emissions from nitrogen leaching and runoff of manure to soils (t N2O)
Refer to Chapter 5 equation 5.2.1.1 (1) for the calculation of  and replace  for the value of , the mass of nitrogen applied to soils outside of the boundary, as calculated in Chapter 4.
Refer to Chapter 5 equations 5.4.1.3 (1) and (2) for the calculation of  and replace  in equation 5.4.1.3 (2) for the value of .
Refer to Chapter 5 equation 5.5.1.1 (1) and (3) for the calculation of , set , and replace  in equation 5.5.1.1 (3) for the value of .
Method 2 – Emissions from Manure Sent Off-Site
There is no Method 2 option for this emission source.

Method 1 – Emissions from Waste Treatment Facility
Refer to Chapter 10.1 for the estimation methodology from waste management. The same emission estimation approach applies, except the emissions are categorised as Scope 3 rather than Scope 1, since the disposal of waste is occurring outside of the organisational boundary. 

Method 2 – Emissions from Waste Treatment Facility
There is no Method 2 option for this emission source.

[bookmark: _Toc225351036]Data/Parameters 
Input Data (Required)
Refer to the data and parameter tables in Chapter 5, Section 5.5.1.1 for input data required to calculate , for the estimation of emissions from manure sent off-site.
Refer to the data and parameter tables in Chapter 10, Section 10.2.1 for parameters used in the estimation of Qwt and Vwt respectively, for the estimation of emissions from waste treatment.
Data (Method 1 and 2 Options)
N/A

Constant Parameters
Refer to the data and parameter tables in Chapters 5.2.2.3, 5.4.2.3, and 5.5.2.3 for parameters used in the estimation of , , and  respectively, for the estimation of emissions from manure sent off-site.
Refer to the data and parameter tables in Chapter 10, Section 10.2.1 for parameters used in the estimation of EFwt and CFw respectively, for the estimation of emissions from waste treatment.



[bookmark: _Toc225351037]Upstream freight
This module covers the estimation of embedded greenhouse gas emissions associated with third-party freight services for the inbound transportation of purchased goods and the transportation of products to the entity’s processing or storage facilities. Transportation activities occurring beyond this point – such as distribution to customers or final markets – are considered downstream under the cradle-to-gate boundary and are not included within the scope of this module.
Where an entity is applying a cradle-to-first-point-of-sale boundary, this method may be used to estimate the upstream third-party outbound transportation of products to the customer where ownership or control of products remains with the entity. 
Refer to Chapter 1, Section 1.3 for additional information on the coverage and limitations of the guidance. 
The following subscripts are used in this module: 
	Subscript
	Meaning

	f
	Freight type



[bookmark: _Toc225351038]Estimation methodology
Method 1 — Upstream Freight
(1) The embedded emissions from freight  (t CO2e), are calculated as: 

Where 		 = total mass of goods transported per freight type f (t)
		 = total distance transported per freight type f (km)
 = emission factor for freight type f (t CO2e/t km)

Method 2 — Upstream Freight
If fuel use is known, use Chapter 8.1.1.1 and 15.8.1.1 to estimate embedded greenhouse gas emissions associated with fuel consumption. 
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Input Data (Required)
	Data / Parameter
	Wf

	Data unit
	tonnes

	Description
	Mass of goods transported per freight type f

	Data source
	Invoices for freight, weighbridge receipts or other farm records.

	Quality assurance / quality control considerations 
	Wf should be based on the mass of products transported using external freight during the reporting period. Any product transportation captured under Scope 1 fuel use should not be included in this quantity.



	Data / Parameter
	Df

	Data unit
	km

	Description
	Total distance transported per freight type f

	Data source
	Data from supplier, or other farm records.

	Quality assurance / quality control considerations 
	Df should be based on the distance travelled by product using external freight during the reporting period. Any product transportation captured under Scope 1 fuel use should not be included in this quantity.


Data (Method 1 and 2 Options)
Refer to the data and parameter tables in Chapter 8.1.1.1 and 15.8.1.1 respectively for QTrans,q, ECTrans,q and EFTrans,3,q.

Constant Parameters
	Data / Parameter
	EFf

	Data unit
	t CO2e/tkm

	Description
	Emission factor for freight type f 

	Data source
	Refer to the latest Australian Life Cycle Inventory Database [1] based on the carbon neutrality method with infrastructure excluded.

	Value
	Select appropriate value based on freight type. 

	Quality assurance / quality control considerations 
	Freight type chosen should as closely as possible reflect freight type used. Invoices for external freight may be used to verify freight type.
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