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ERA requires all applicants to complete and upload a GHG Quantification Report and a Quantification Workbook as a component of their project proposal, containing key qualitative and quantitative data to support the GHG benefits associated with the project. 
Applicants are encouraged to complete Appendix A prior to the GHG & Environmental Performance section in the application; the GHG & Environmental Performance section is intended to provide a summary of key points from Appendix A and to offer additional relevant narratives on the potential GHG benefits of the project. For clarity, ERA’s assessment of GHG benefits for all projects is based on a balance of quantitative factors (such as estimated direct and indirect project emissions benefits and cumulative market emissions reductions) and other factors (such as enabled emissions reductions and strategic potential in achieving climate targets and net-zero ambitions). Unlisted emission reductions that occur outside of Alberta are listed separately. All such factors may be discussed in the Application, but the primary focus of the Appendix A Report is on the quantification of direct and indirect emissions reductions. 
This document is a part-guidance part-requirement document, and the proponent should be able to find the references and recommended methodologies. All sections are to be addressed with any additional information one can provide when the report is submitted as part of the application.
The separate EXCEL workbook is to summarize the results in a tabulated format. Feel free to add worksheets to the workbook (or provide a separate calculation workbook) during the proposal submission. It is provided with Tables A.1 and A.2 for the applicant to fill out, according to the instructions provided in this document. As well, an example calculation workbook is provided in the same file to illustrate a typical format used to quantify baseline and project emissions. The applicant may use this example as a starting point to develop their baseline and project conditions or develop a new calculation workbook. 
· GHG emissions provided are expressed in metric tonnes of CO2e.
· GHG emission intensity should be expressed in tonnes CO2e/unit of product or commercial unit, as applicable. 
· Standard temperature is 15°C and standard pressure is 1 bar.
· GHG sources, sinks, and reservoirs that contribute less than 1% of the total emissions reduction are considered to be negligible.
The final Appendix A report and workbook should be uploaded to the Grant Manager system. Supporting documentation may be appended to the Appendix A files. If the applicant has any questions or require clarification about any aspects of the GHG quantification report, please contact the GHG Team at GHG@eralberta.ca.  

All text highlighted in grey is provided for the applicant’s guidance and should be deleted. 

Appendix A: Greenhouse Gas Quantification Report (Details)
Emission reductions are categorized as follows: project, market, enabled and unlisted:
Project emission reductions are those emission reductions that result from the funded project and are based on the actual units of equipment, technology, or processes implemented during the project time frame. The project time frame includes the life of the funded project, including operation beyond the end of the contribution agreement period if the equipment, technology, or processes continue to operate. Project emissions reductions can be both direct (occurring on-site at the project) and indirect (emissions reductions upstream or downstream of the project but directly attributable to the project).
Market emissions reduction are those emission reductions that result from the commercial adoption of the technology into the Alberta marketplace and are based on the market rollout plan and anticipated market adoption. 
Enabled emissions reduction are those emission reductions that are facilitated by, but are not directly caused by the new technology or process (e.g., carbon separation technologies, behavior tracking programs, methane testing instrument, etc.). These emissions are not included in the project emission reductions.
Unlisted emissions reduction (optional reporting) are those emission reductions that cannot be included in the project emissions reduction but are tracked as demonstrated emissions reduction. These could be emissions reduction that result from regulatory requirements only and not attributed to the ERA-funded project. Unlisted emission reductions could also include emission reductions that occur outside of the province of Alberta (e.g., RNG end-use that occurs in B.C). Emission reductions that occur outside of Alberta are listed separately in the project and market emission reduction claims.
The Baseline
Baseline emissions represent the GHG emissions that would have occurred in the absence of implementing the ERA project on a project and market level. Separate baselines are required to calculate the project and market emissions reduction. Provide the following information for each baseline condition.
 
Project Baseline Emissions
1. A description of the baseline including all relevant sources, sinks, and reservoirs with the associated activity data (e.g., fuel gas volumes or electricity usage). Emissions associated with sources, sinks, and reservoirs (SSR) that are considered to be negligible may be excluded from the baseline (refer to the Additional Information and Requirements section for the definition of negligible emissions).
2. The quantification methods (e.g., activity data used, emissions factors, calculation equations, etc.) used to calculate the baseline emissions. Recommended references include The Alberta Carbon Offset Emission Factors Handbook and Alberta Greenhouse Gas Quantification Methodologies (AQM). The applicant is required to ensure that quantification methods are consistently applied in the baseline and project conditions. As well, where there is high uncertainty in the quantification methods, a conservative approach is applied for the baseline (e.g., the estimated baseline emissions should be conservatively low).
3. The years of data used for the baseline and reasons for the selection. At a minimum, 1 year of activity data and information is used to quantify the baseline emissions. The applicant is encouraged to use 3 years of data, if available. The activity data and information used should represent normal operating conditions during the baseline period. The baseline should represent a period that is within 5 years from the submission of the FPP. For example, if the FPP is submitted in 2025, an acceptable baseline period would be at least one year between 2020 and 2024.  If the baseline proposed is not within the five-year period from FPP submission, provide a justification for the use of an alternative baseline period. 
4. The annual baseline emissions in metric tonnes of carbon dioxide equivalent (tCO2e). Provide the annual baseline emissions in the applicable field in Table A.1 – Project Emissions Reduction (refer to attached MS Excel file). Baseline emissions which occur outside of Alberta are unlisted and are reported separately in the same table. Baseline emissions do not include avoided (enabled) emissions. This information is provided separately per the section below.
Market Baseline Emissions

1. A description of the baseline including equipment, technologies, processes, and/or products in the market prior to project commercialization including an inventory of sources, sinks and reservoirs. 
2. The assumptions applied for the market baseline conditions prior to commercialization of any new equipment, technologies, processes, or products proposed in this project. 
3. The quantification methods used for calculating the emissions intensity from sources, sinks, and reservoirs associated with the market baseline. Recommended references include The Alberta Carbon Offset Emission Factors Handbook and Alberta Greenhouse Gas Quantification Methodologies (AQM). 
4. The annual baseline emissions intensity in metric tonnes of carbon dioxide equivalent (tCO2e) per unit of equipment, technology, process, and/or product in the market prior to commercialization. For example, Product A has a baseline emissions intensity of 0.5 tCO2e per tonne of Product A for each unit of technology in the baseline market. Provide the annual baseline emissions intensity in applicable field in Table A.2 – Market Emissions Reduction (refer to attached MS Excel file). 
ERA recognizes that there may be different approaches to establishing project and market baselines. ERA encourages applicants to reach out to the ERA GHG Team to discuss an appropriate baseline prior to submission. In all cases, the baseline condition needs to be clearly identified, detailed, and justified. 

The Project
The project emissions represent those emissions that occur after the project is implemented and for the duration of the project. Provide the following information for the project:

1. A description of the project including new technologies and/or processes that are implemented to reduce emissions. This includes all relevant sources, sinks, and reservoirs with the associated activity data (e.g., fuel gas volumes or electricity usage). Sources, sinks, and reservoirs that are considered to be negligible may be excluded from the project (refer to the Additional Information and Requirements section for the definition of negligible emissions).
2. The quantification methods (e.g., activity data used, emissions factors, calculation equations, etc.) used to calculate the project emissions. Recommended references include The Alberta Carbon Offset Emission Factors Handbook and the Alberta Greenhouse Gas Quantification Methodologies. The applicant is required to ensure that quantification methods are consistently applied in the baseline and project conditions. As well, where there is high uncertainty in the quantification methods, a conservative approach is applied for the project (e.g. the estimated project emissions should default to higher values, and/or the estimated baseline emissions should default to lower values to avoid overestimation of emissions reduction).
3. The annual project emissions in metric tCO2e for each year during the project period up to 2050 based on the following scenarios:
i. Finite project period – a project that is intended to operate for a finite period such that emission reductions would only occur during this period. This includes, but is not limited to, demonstration projects or pilot studies where equipment, technologies or processes will be terminated or removed after the project period ends. For these types of projects, provide annual project emissions during the project period only.  
ii. Extended project period – a project with equipment or technology installed during the project period that is intended to remain operating after the project period ends. In other words, emission reductions are expected to occur after the contribution agreement ends. For these types of projects, provide annual project emissions from the start of the project to 2050 or the anticipated equipment end-of-life, if earlier than 2050.
In Table A.1 – Project Emission Reductions in the EXCEL workbook, provide the following information in the applicable fields:
· Anticipated start and end date of the project in dd/mm/yyyy. 
· Annual project emissions for every year of the project period based on the applicable scenarios described above. For the first and last year of the project, do not pro-rate the emissions to a full year. Instead, provide the anticipated project emissions only for the period that the project will be implemented. For example, if a project starts on June 1, 2024, the annual emissions for 2024 would only cover the period from June 1 to December 31, 2024.  
· Estimated annual production and units of production, if applicable (e.g., 10,000 tonnes of bio-plastic filters per year). 
Note that the project emissions for each year should reflect the total number of equipment, technologies or processes operating during that year. Project emissions which occur outside of Alberta are unlisted and are reported separately in the same table. Project emissions do not include enabled emissions. This information is provided separately per the section below. 
4. Identify whether any emission reductions that will be achieved from the project will contribute to meeting provincial or federal regulatory requirements or the generation of emission offset credits. 
The Market 
The market emissions represent the emissions that occur after commercialization of the any new equipment, technologies, processes, and/or products (collectively referred to as “the commercial unit”). For technology development and small demonstration projects, there may be little or no GHG emissions reduction achieved from the implementation of the project itself. The emissions reduction is meaningfully achieved if the proposed technology were adopted at the commercial scale. Therefore, detailed information on the commercial unit including its emissions reduction potential is critical.
Provide the information listed below for the market. For commercial units that may impact multiple markets, the applicant is required to provide information for the primary target market. Information for additional markets may be provided to demonstrate the potential extent of market emissions reduction.  
1. The market size based on units of production or supply that would be applicable for the proposed technology or commercial unit. Note, that the choice of production or supply to estimate the market is based on the aspects that restrict the market size the most. In cases where markets are growing or changing, provide details on the market development. 
2. Whether the technology applies to the entire market or portions of the market. Indicate whether there are multiple markets applicable.
3. Whether the technology can only be installed on new facilities, can be retrofitted on existing facilities, or both.
4. The expected date of first commercial deployment (first commercial unit).
5. The expected date that steady-state market penetration will be achieved.
6. The expected life span of the technology in its commercial setting.
7. The anticipated commercial uptake of the product or commercial unit in the market (e.g., number of commercial units targeted) from the start of commercialization to 2050. Provide this data in Table A.2 Market Emissions Reduction. Report commercial uptake inside versus outside of Alberta separately in the respective fields in the table.
8. For the commercial unit, provide the following information:
· Sources, sinks and reservoirs, and the quantification methods used to calculate the emissions intensity of the commercial unit. Sources, sinks and reservoirs that are considered to be negligible may be excluded in the emissions intensity of the commercial unit (refer to the Additional Information and Requirements section for a definition of negligible emissions). 
· The production unit (e.g., tonnes of product) or the fuel or power consumption of the commercial unit (e.g., gigajoules or kilowatts). Either metric can be used to establish the emissions intensity of the commercial unit. 
· The expected emissions intensity (tonnes CO2e/unit of production or fuel/power consumption unit) for the commercial unit. Note, that the denominator of this emissions intensity must have the same units as the market baseline emissions intensity and market size. Provide this value in the applicable field in Table A.2 – Market Emission Reductions in EXCEL workbook.  
9. Identify whether any emission reductions that will be achieved from the deployment of commercial units in the market will contribute to meeting provincial or federal regulatory requirements or the generation of emission offset credits. 
GHG Statement 
The GHG statement represents the estimated project and market emission reductions associated with the implementation of the ERA project and the deployment of commercial units in the market, respectively. The GHG statement must include the following information:

1. Project Emission Reductions - the annual estimated project emission reductions during the project period as defined in “Project” section. The project emission reductions are quantified by subtracting the project emissions from the baseline emissions. These values are automatically calculated in Table A.1 – Project Emission Reductions based on the baseline and project emissions provided in EXCEL workbook. 
2. Market Emission Reductions - the annual market emission reductions every year from the start of commercialization to 2050. The market emission reductions are calculated by using the market emission reduction intensity and the projected levels of production and/or deployment of commercial units in the market per year. Provide annual market emission reductions in the applicable fields in Table A.2 – Market Emission Reductions in EXCEL workbook. 
Functional Equivalence 
Describe the functions and services provided by the baseline, project and commercial unit and justify whether the baseline, and the project and commercial unit provide the same services and products. This ensures that emission reductions are attributable to the specific project or change, rather than variations in scope or quality. This may include a description of the quality (e.g., temperature, pressure, concentration, maximum contamination levels, etc.) of the feedstock and products of the process.

Enabled Emission Reduction Estimates
Enabled emission reductions are those emission reductions that are facilitated by the technology, but not directly caused by the technology (e.g., the separation component of Carbon Capture and Sequestration technology or methane testing instrument). If applicable, provide the following:

1. The enabled emission reduction market size using production units or units of technology. Provide a reference for data used to determine the market size.
2. Whether the technology will facilitate emission reductions in the entire market or portions of the market.
3. Whether the technology facilitates emission reductions at new facilities, at existing facilities, or both.
4. The expected date of the first enabled emission reductions.
5. The expected date that enabled emission reductions reach a steady-state market penetration.
6. The expected life of the technologies enabling the reductions.
7. Identify whether any enabled emissions reduction that will be achieved will contribute to meeting provincial or federal regulatory requirements or the generation of emission offset credits. 
Unlisted Emission Reductions (optional reporting)
Provide description and/or estimates of annual unlisted emission reductions that may be achieved with the implementation of the project and deployment of commercial units in the market during the project period up to 2050. This may include emissions reductions that are achieved outside of Alberta if not already captured in Tables A.1 and A.2.
New Markets and/or Resources
If the technology is accessing new markets or resources, describe the new market or resource to be accessed, and whether the development of this market would reasonably occur in the future.
GHG Risk
Provide any unusual or unanticipated uncertainties associated with the GHG measurements, calculations, or overall quantification approach. This can include assumptions within the emissions estimations, data quality and availability, etc.
Future Verifiability
ERA verifies a significant number of projects at the end of the funding to determine funding results. To ensure verifiability, provide a brief description of the activity data that will be collected during the project operation to quantify the GHG emissions reduction, the associated data management systems, key measurements for the commercial unit, and any baseline monitoring. Verifiability can include implementing a monitoring program to collect and track fuel consumption, electricity consumption, and other process related data.

Additional Information and Requirements
The following are additional information and requirements for the GHG quantification report. 
General 
· GHG emissions should be calculated using the Global Warming Potentials specified in the Technology Innovation and Emissions Reduction Regulation (TIER) (https://open.alberta.ca/publications/standard-for-completing-greenhouse-gas-compliance-and-forecasting-reports-version-3).
Quantification Methods
· Where applicable, quantification methods, emission factors, and/or principles from Alberta’s regulatory or offset system should be used in quantifying emissions. This includes:  
· Quantification protocols available on the Alberta Emission Offset System website (https://www.alberta.ca/alberta-emission-offset-system.aspx)
· The Alberta Carbon Offset Emission Factors Handbook (https://open.alberta.ca/publications/carbon-offset-emission-factors-handbook-version-3)
· The Alberta Greenhouse Gas Quantification Methodologies (https://open.alberta.ca/publications/alberta-greenhouse-gas-quantification-methodologies)
· The latest, as of the end of 2024, electricity grid intensity published by Environment and Climate Change Canada Greenhouse Gas Emissions Projections Data for the province of Alberta (ECCC Electricity Grid Intensities). A copy of the grid intensity factors can be found in worksheet “Electricity -grid-intensities-in” in Appendix A_GHG Quantification Workbook 2025.xlsx. The use of an alternative grid intensity forecast should be justified.
· If there is an applicable Alberta Offset Protocol, use the quantification methods prescribed in the Protocol. Protocols flagged for review may be used; however, GHG emission reduction calculations may be adjusted to align with any developing or new Alberta policies or protocols.
· Where a project is related but not fully aligned with an existing protocol or method, it is best practice to start with the available documentation and determine whether appropriate deviations can be made (e.g., changes in sources, sinks, baseline).
· Additional MS Excel workbooks and GHG emission calculators may be submitted to support the proposal. This often provides information useful to the ERA reviewer as it relates to selected sources, sinks, and reservoirs, activity data, emission factors, and assumptions used in the GHG quantifications. Summary tables should still be presented in the main body of the application and in Appendix A even if the detailed workbooks are provided. 
Life Cycle Approach
· A life cycle approach is required for the project emission reductions. This means emission sources from raw materials (material inputs), operation of processes and end-of-life/disposal must be considered in the GHG statement. Transportation emissions along the supply chain should also be included in both the baseline and project emissions. Erring on the side of conservatism is a reasonable justification for exclusion in the baseline but should be noted in the GHG quantification report. 
· This approach also considers both upstream and downstream emissions and emission reductions, so called “embodied emissions”. Embodied emissions are relevant when quantifying baseline and project for products such as construction materials (like steel, concrete, wood, etc.), as well as consumer products. 
· GHG emission sources that do not need to be quantified in the life cycle are those with equal representation in the baseline and project (e.g., they have the same emission factor and activity level) or those that are negligible to the emission reductions.
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