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Methodologies 

Prepared for Coherent Corp 

October 16, 2026 

 

Review of Siemens Data Quality Control and Assurance 

Processes and Associated Third-party Audit Rating 

Greenhouse gas (GHG) emissions reporting completed by Siemens for Coherent Corp (Coherent) was 

developed in accordance with the World Resources Institute (WRI) and the World Business Council for 

Sustainable Development (WBCSD) GHG Protocol Corporate Standard and the Scope 2 and Scope 3 Guidance 

addendums. The underlying data leveraged for these carbon accounting efforts is the energy utility invoice data 

managed by Siemens on behalf of Coherent. Under the utility bill management process, Siemens captures 

invoices, validates the accuracy and completeness of each invoice, and enters invoice line-item details into our 

cloud-based utility management database, Building X Sustainability Manager (Sustainability Manager). If 

necessary, Siemens engages the utilities / suppliers directly to resolve invoice errors to ensure corrected data is 

reported. Invoice images are stored within the cloud-based reporting system to ensure transparency and to 

support further data auditing and verification purposes as needed. 

The energy and water utility data entry and receipt process managed by Siemens includes the following control 

characteristics: 

• Invoices are reviewed and processed by trained energy professionals; data entry accuracy rates have 

been demonstrated at a 99%+ level 

• Each invoice undergoes a 100+ point rule validation check; this process includes the application of utility 

tariff and contract-specific data entry templates to ensure consistent and accurate data processing and 

rate application 

• Invoice images are captured and provided within Sustainability Manager inside 24 hours of receipt by 

Siemens 

• Validated invoice data is reported by Sustainability Manager within 24 to 48 hours; 95% of electronic 

and paper invoices are processed within the same day    

A third-party auditor confirms the data integrity of Siemens data processing, validation, and management 

processes. This independent auditing process reviews over 25 tests across the following control points within 

the process: (1) Control Environment and Risk Assessment, (2) Access and Security, (3) Monitoring, (4) System 

Change Management, (5) Account Setup, (6) Invoice Processing, (7) Tax and Tariff Analysis, (8) Funds 

Management, and (9) Supply Management Services. This System and Organization Controls (SOC) 1 Type 2 

audit is completed annually with the most recent report prepared for the January 1, 2025 through December 31, 

2025 throughput period. Siemens received a “zero exceptions” review from this audit process.  

Under specific circumstances, Siemens estimates energy and water consumption data to address gaps that 

could not reasonably be addressed by other means. There are two predominant scenarios where estimates are 

applied: 

• Locations where Coherent does not receive energy and/or water data: This category includes leased 

properties where the property owner receives and pays energy and water invoices, passing costs to 

Coherent via rent charges. Efforts are made to obtain energy and water consumption data for leased 



 

Page | 2 

properties. However, for locations that are de minimis (<3% of Coherent global carbon emissions) and 

data capture effort have been unsuccessful, energy and water consumption and associate carbon 

emissions are estimated. These estimates are based on the site use case (e.g., office, warehouse, etc.), 

building floor area, regionalized building energy and water use intensity factors, and local electric grid 

carbon emissions factors. 

• Utility invoice record lag reporting timelines: Given that invoice data is often not available from the 

utilities and suppliers until 30 to 45 days after month the service is consumed, complete consumption 

data for the end of the reporting year may be unavailable for some accounts. Water invoice billing 

periods often follow a similar lag time as energy invoices, but some may also invoice on quarterly and 

semi-annual periods. Under these conditions, the data gaps are estimated based on account-specific 

energy and water consumption from the prior months and the same period from prior years. Siemens 

also solicits insight from Coherent to determine whether any significant changes at the site occurred that 

would impact energy and water consumption. 

Once actual data is available, the validated invoice data is compared to the estimates made for the same 

accounts. Based on Siemens’ experience, the difference between the estimated values and actual data is 

typically nominal. Therefore, it is not anticipated that Coherent would need to restate previously published 

emissions data upon receipt of actual data. 

Coherent supplements the Siemens data collection process with internally reported data. Siemens reviews this 

data to ensure there is no overlap or exclusions with data collected directly through utilities and suppliers. 

Siemens does not verify this data for accuracy or completeness. This data includes but is not limited to 

stationary and mobile combustion fuels, fluorinated greenhouse gases (F-GHGs), industrial gases (e.g. CO2, 

CH4, N2O), refrigerants, and on-site generation. 

Category 
Activity Data and 

Source 

Emissions Estimation 

Methodology 

Emissions Factor 

Source 

Scope 1 

Natural Gas, Distillate Fuel 

Oils, Liquefied Petroleum 

Gases, Biofuels & Biomass 

Energy consumption by source; 

Utility invoice data (control 

points verified through the third-

party, SOC 1 Type 2 Audit), 

limited Coherent supplied data 

and estimation 

Energy consumption volumes 

multiplied by emissions factors 

Cornerstone Sustainability Data 

Initiative - Emission Factors 

Hub 2026 (Version 2026.01) - 

Table 1: Stationary Combustion 

Stationary Combustion (Misc. 

Fuels) 

Coherent supplied data 

(volumes by fuel source) 

Volume values multiplied by 

emissions factors 

Cornerstone Sustainability Data 

Initiative - Emission Factors 

Hub 2026 (Version 2026.01) - 
Table 1: Stationary Combustion  

Mobile Combustion (Misc. 

Fuels) 

Coherent supplied data 

(volumes by fuel source) 

Volume values multiplied by 

emissions factors  

Cornerstone Sustainability Data 

Initiative - Emission Factors 

Hub 2026 (Version 2026.01) - 

Table 2: Mobile Combustion 

CO2, due to unknown vehicle 

source CH4 and N2O emissions 

from Table 1: Stationary 

Combustion is utilized 

Fluorinated Greenhouse Gases 

(F-GHGs) 

Coherent supplied data 

(volumes by source) 

Volume values multiplied by 

emissions factors 

IPCC Sixth Assessment Report 

(AR6) - Table 7.SM.7 – 100 

year GWPs 

Industrial Gases (e.g. CO2, 

CH4, N2O) 

Coherent supplied data 

(volumes by source) 

Volume values multiplied by 

emissions factors 

IPCC Sixth Assessment Report 

(AR6) - Table 7.SM.7 – 100 

year GWPs 

https://zenodo.org/records/20403776/files/Emission%20Factors%20Hub_2026.xlsx?download=1
https://zenodo.org/records/20403776/files/Emission%20Factors%20Hub_2026.xlsx?download=1
https://zenodo.org/records/20403776/files/Emission%20Factors%20Hub_2026.xlsx?download=1
https://zenodo.org/records/20403776/files/Emission%20Factors%20Hub_2026.xlsx?download=1
https://zenodo.org/records/20403776/files/Emission%20Factors%20Hub_2026.xlsx?download=1
https://zenodo.org/records/20403776/files/Emission%20Factors%20Hub_2026.xlsx?download=1
https://zenodo.org/records/20403776/files/Emission%20Factors%20Hub_2026.xlsx?download=1
https://zenodo.org/records/20403776/files/Emission%20Factors%20Hub_2026.xlsx?download=1
https://zenodo.org/records/20403776/files/Emission%20Factors%20Hub_2026.xlsx?download=1
https://www.ipcc.ch/report/ar6/wg1/downloads/report/IPCC_AR6_WGI_Chapter07_SM.pdf
https://www.ipcc.ch/report/ar6/wg1/downloads/report/IPCC_AR6_WGI_Chapter07_SM.pdf
https://www.ipcc.ch/report/ar6/wg1/downloads/report/IPCC_AR6_WGI_Chapter07_SM.pdf
https://www.ipcc.ch/report/ar6/wg1/downloads/report/IPCC_AR6_WGI_Chapter07_SM.pdf


 

Page | 3 

Category 
Activity Data and 

Source 

Emissions Estimation 

Methodology 

Emissions Factor 

Source 

Refrigerants Coherent supplied data 

(volumes by source) 

Volume values multiplied by 

emissions factors 

U.S. EPA Compositions of 

Refrigerant Blends; IPCC Sixth 

Assessment Report (AR6) - 

Table 7.SM.7 – 100 year GWPs 

Scope 2 

Electricity, District Heating & 

Cooling 

Energy consumption by source; 

Utility invoice data (control 

points verified through the third-

party, SOC 1 Type 2 Audit), 

limited Coherent supplied data 

and estimation 

Energy consumption volumes 

multiplied by emissions factors 

Cornerstone Sustainability Data 

Initiative - eGRID2024 (Version 

1.0.0); U.K. DEFRA; IEA 

(2025), Emissions Factors;  

Canada - 2026 National 

Inventory Document 

Scope 1: Stationary and Mobile Combustion Fuel Emissions 

Methodology 

The majority of Scope 1 stationary and mobile combustion fuel emissions (natural gas, distillate fuel oils, 

liquefied petroleum gases, biofuels and biomass) are calculated using direct utility invoice data captured, 

validated, and processed through the same Siemens control environment described above, including third-party 

SOC 1 Type 2 audit oversight. Fuel volumes by source are multiplied by the applicable emissions factors to 

derive associated emissions. A portion of this invoice-based data may initially reflect estimated volumes due to 

standard utility billing lag. As described above, these estimates are later reconciled against actual invoice data 

once received, and are not expected to result in restatement of previously reported emissions unless the 

resulting change is significant. A limited additional portion of activity data for this category is supplied directly by 

Coherent for accounts that do not have invoice management relationship with Siemens. This customer-supplied 

data is not independently verified by Siemens for accuracy or completeness. 

A smaller subset of stationary and mobile combustion volumes is not captured through the invoice management 

process and is instead reported by Coherent as miscellaneous fuels through Coherent’s Environmental Metrics 

Management (legacy CSR) system, which is subject to separate post-processing outside of the invoice-based 

data flow. While the underlying calculation approach for these Coherent-reported volumes is similar to invoice-

based combustion emissions (fuel volumes by source multiplied by emissions factors) the input data itself is not 

validated by Siemens for accuracy. 

Scope 1: Fluorinated Greenhouse Gas (F-GHG) Emissions 

Associated with Semiconductor Manufacturing Calculation 

Methodology 

Coherent-supplied fluorinated greenhouse gas (F-GHG) emissions associated with semiconductor 

manufacturing processes (e.g., plasma etch and chemical vapor deposition chamber cleaning) are calculated 

using an IPCC Tier 2 mass-balance approach, consistent with the SEMI F-GHG protocol developed by the 

World Semiconductor Council. For each process gas, reported gas consumption volumes are adjusted for 

facility- or tool-specific utilization rates, byproduct formation (where a feedstock gas decomposes into a different 

fluorinated species during use), and the destruction or removal efficiency of any installed abatement equipment. 

Where facility-specific utilization, byproduct, or abatement data is not available for a given gas or process, IPCC 

and SEMI default factors are applied in its place. 

Resulting net emissions volumes for each gas are converted to carbon dioxide equivalent (CO2e) using 100-

year global warming potential (GWP) values from the IPCC Sixth Assessment Report (AR6), consistent with the 

emissions factor source applied elsewhere in this report (Table 7.SM.7). 

https://www.epa.gov/snap/compositions-refrigerant-blends
https://www.epa.gov/snap/compositions-refrigerant-blends
https://www.ipcc.ch/report/ar6/wg1/downloads/report/IPCC_AR6_WGI_Chapter07_SM.pdf
https://www.ipcc.ch/report/ar6/wg1/downloads/report/IPCC_AR6_WGI_Chapter07_SM.pdf
https://zenodo.org/records/18968658/files/egrid2024_data_metric.xlsx
https://zenodo.org/records/18968658/files/egrid2024_data_metric.xlsx
https://zenodo.org/records/18968658/files/egrid2024_data_metric.xlsx
https://assets.publishing.service.gov.uk/media/6a29392bade52dc0882218a8/ghg-conversion-factors-2026-full-set.xlsx
https://www.iea.org/data-and-statistics/data-product/emissions-factors-2025
https://www.iea.org/data-and-statistics/data-product/emissions-factors-2025
https://www.canada.ca/en/environment-climate-change/services/climate-change/greenhouse-gas-emissions/inventory.html
https://www.canada.ca/en/environment-climate-change/services/climate-change/greenhouse-gas-emissions/inventory.html
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Market-based Scope 2 GHG Emissions Accounting - Renewable 

Energy Documentation Criteria Explainer  

The revised GHG Protocol Scope 2 Guidance published by the World Resources Institute (WRI) and the World 

Business Council for Sustainable Development (WBCSD) as an addendum the original GHG Protocol was 

developed to standardize how corporations measure emissions from purchased electricity. This methodology is 

recognized as the leading, voluntary carbon accounting standard and has been adopted by CDP, RE100, SBTi 

and many other climate and sustainability frameworks. The Scope 2 addendum codifies two distinct methods for 

scope 2 accounting each with defined documentation requirements to establish specific emissions factors. The 

Scope 2 Guidance defines these two distinct methodologies as follows: 

• Location-based method: “reflects the average emissions intensity of grids on which energy consumption 

occurs (using mostly grid-average emission factor data).” 

• Market-based method: “reflects emissions from electricity that companies have purposefully chosen (or 

their lack of choice). It derives emission factors from contractual instruments, which include any type of 

contract between two parties for the sale and purchase of energy bundled with attributes about the 

energy generation, or for unbundled attribute claims.” 

The Scope 2 guidance requires that reporting companies account for scope 2 emissions under both the 

location-based and market-based methodologies and report both values in parallel. Market-based accounting for 

scope 2 emissions is only necessary for operations where those purposeful electricity source choices have been 

made and the necessary data requirements are met. The following table outlines the various sources of eligible, 

market-based emissions factors and the relative credibility for each documentation source. 

Emission Factors Examples / Notes Precision 

Energy attribute 

certificates 

• Renewable Energy Certificates (RECs) 

• Generator Declarations (U.K.) for fuel mix disclosure  

• Guarantees of Origin (GOs) 

• Electricity contracts (e.g., PPAs) that also convey RECs or GOs 

• Other certificate instruments meeting the Scope 2 Quality Criteria 

 

Contracts 

• Contracts that convey attributes to the entity using the power where certificates 

do not exist  

• Contracts for power that are silent on attributes, but where attributes are not 

otherwise tracked or claimed 

Supplier / utility 

emission rates 

• Emission rate allocated and disclosed to retail electricity users, representing the 

entire delivered energy product (not only the supplier’s owned assets) 

• Green energy tariffs 

• Voluntary renewable electricity program or product 

Residual mix 

• Calculated by EU country under RE-DISS project 

• Within the U.S. residual mix data is available on a fragmented basis (e.g., 

select markets, Green-e reporting, select utilities, etc.) 

Other grid-average 

emission factors 
• eGRID total output emission rates (U.S.) 

• Defra annual grid average emission factor (UK) 

• IEA national electricity emission factors 

Note: Adapted from WRI/WBCSD Scope 2 Accounting Guidance 

Renewable energy purchases completed by Coherent triggers the market-based reporting requirement under 

the revised WRI/WBCSD GHG Protocol Scope 2 Guidance and all renewable energy procurements executed by 

Coherent to date have been backed by documentation that exceed the minimum criteria established by the 

guidance. The majority of Coherent’s renewable procurements are backed by contracts that guarantee 

solicitation and retirement of market-specific energy attribute certificates.  The certifying agencies that establish 

the various energy attribute certificates all have protocols to guard against double counting by ensuring the 

certificates are retired on behalf of the entity that purchased the attributes.  This is accomplished with registry 

Higher 

Lower 
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systems that document each unique certificate and 3rd party auditing procedures designed to ensure that sellers 

adhere to strict accounting standards.  Green-e, for example, established an “annual verification process that 

requires all providers of Green-e® Energy certified products to complete an annual third-party verification audit of 

their renewable energy purchases and sales”. 

Scope 3 GHG Emissions Accounting  

Scope 3 GHG emissions accounting activities for Coherent are completed in accordance with the WRI/WBCSD 

Greenhouse Gas Protocol Corporate Value Chain (Scope 3) Accounting and Reporting Standard. Prior to 

conducting data compilation and emissions estimation activities, the Siemens and Coherent teams completed a 

workshop exercise to assess which Scope 3 emissions categories are material to the Coherent organization. As 

summarized in the graphic below, categories 1, 2, 3, 4, 5, 6 and 7 were deemed to be material and measurable 

with current processes and resources. Categories 9, 10, 11 and 12 were deemed to be material, but adequate 

data measurement practices are not currently in place to report on these categories and estimate impact on the 

emissions. Coherent intends to improve measurement capabilities for all 11 relevant categories in the future and 

disclosure impacts from additional, material categories once consistent, comprehensive data capture processes 

are in place.  

 

The following data sources and estimation methodologies are leveraged for the seven Scope 3 emissions 

categories currently being disclosed: 

Category 
Activity Data and 

Source 

Emissions Estimation 

Methodology 

Emissions Factor 

Source 

Purchased Goods and Services 

(Cat. 1) 

Spend data; Internal 

procurement records 

Coherent partner supplied 

calculations using 

vendor/product-specific spend 

value multiplied by emissions 

factor 

Watershed - Comprehensive 

Environmental Data Archive 

(CEDA) 

Capital Goods (Cat. 2) 
Spend data; Internal 

procurement records 

Coherent partner supplied 

calculations using 

vendor/product-specific spend 

Watershed - Comprehensive 

Environmental Data Archive 

(CEDA) 
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services sold

 nd of life
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 otentially material, but not
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https://openceda.org/solutions/ceda
https://openceda.org/solutions/ceda
https://openceda.org/solutions/ceda
https://openceda.org/solutions/ceda
https://openceda.org/solutions/ceda
https://openceda.org/solutions/ceda
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Category 
Activity Data and 

Source 

Emissions Estimation 

Methodology 

Emissions Factor 

Source 

value multiplied by emissions 

factor 

Fuel and Energy Related 

Activities (Cat. 3) 

Energy consumption by source; 

Utility invoice data 

Energy consumption values 

multiplied by emissions factors 

IEA (2023) Life-Cycle Upstream 

Emission Factors 

Cornerstone Sustainability Data 

Initiative - eGRID2024 (Version 

1.0.0) T&D factors 

U.K. DEFRA T&D and WTT 

factors 

Upstream T&D (Cat. 4)  

Spend data; Vendor specific 

emissions reports; Internal 

procurement records 

Coherent partner supplied 

calculations using 

vendor/product-specific spend 

value multiplied by emissions 

factor. Where appropriate, 

spend-based methodology is 

superseded by vendor supplied 

specific emissions. 

Watershed - Comprehensive 

Environmental Data Archive 

(CEDA) 

Waste Generated in Operations 

(Cat. 5) 

Supplier/site specific data; 

Waste by type and treatment 

method 

Waste stream-specific volumes 

multiplied by treatment-specific 

emissions factor. Where 

appropriate, spend-based 

methodology is superseded by 

vendor supplied specific 

emissions 

Cornerstone Sustainability Data 

Initiative - Emission Factors 

Hub 2026 (Version 2026.01) - 

Table 9: Waste Generated in 

Operations; U.K. DEFRA Water 

treatment & Waste disposal 

Tables; 

Australian National 

Greenhouse Accounts Factors 

2025 – Tables 15, 16, & 18;  

Vendor-specific factors 

Business Travel (Cat. 6) 

Travel agency calculated 

emissions based on air travel, 

car rentals and hotel stays; 

Company total business travel 

spending 

Supplied by travel agency 

(DEFRA calculation 

methodology used); Travel 

spend outside the travel agency 

is extrapolated by mode to 

account for total company 

spending 

U.K. DEFRA Business travel 

tables (note emissions 

calculated and provided by 

travel agency) 

Employee Commuting (Cat. 7) 

Employee headcount by 

geographic location; Human 

resources 

Estimated based on employee 

count and the distribution of 

travel modes and distances by 

region; Travel distance and 

mode statistics provided by the 

UN, U.S. Census Bureau, and 

internal Coherent EHS team;  

Emissions for remote and 

hybrid employees calculated 

using energy allocation 

averages from the Anthesis 

remote worker study 

Cornerstone Sustainability Data 

Initiative - Emission Factors 

Hub 2026 (Version 2026.01) - 

Table 10: Employee 

Commuting 

for transport emissions factors 

by mode; Table 1: Stationary 

combustion for remote worker 

natural gas emissions; remote 

work utilizes appropriate 

electricity grid emissions factors 

  

https://www.iea.org/data-and-statistics/data-product/emissions-factors-2023
https://www.iea.org/data-and-statistics/data-product/emissions-factors-2023
https://zenodo.org/records/18968658/files/egrid2024_data_metric.xlsx
https://zenodo.org/records/18968658/files/egrid2024_data_metric.xlsx
https://zenodo.org/records/18968658/files/egrid2024_data_metric.xlsx
https://assets.publishing.service.gov.uk/media/6a29392bade52dc0882218a8/ghg-conversion-factors-2026-full-set.xlsx
https://assets.publishing.service.gov.uk/media/6a29392bade52dc0882218a8/ghg-conversion-factors-2026-full-set.xlsx
https://openceda.org/solutions/ceda
https://openceda.org/solutions/ceda
https://openceda.org/solutions/ceda
https://zenodo.org/records/20403776/files/Emission%20Factors%20Hub_2026.xlsx?download=1
https://zenodo.org/records/20403776/files/Emission%20Factors%20Hub_2026.xlsx?download=1
https://zenodo.org/records/20403776/files/Emission%20Factors%20Hub_2026.xlsx?download=1
https://assets.publishing.service.gov.uk/media/6a29392bade52dc0882218a8/ghg-conversion-factors-2026-full-set.xlsx
https://www.dcceew.gov.au/sites/default/files/documents/national-greenhouse-account-factors-2025.xlsx
https://www.dcceew.gov.au/sites/default/files/documents/national-greenhouse-account-factors-2025.xlsx
https://www.dcceew.gov.au/sites/default/files/documents/national-greenhouse-account-factors-2025.xlsx
https://assets.publishing.service.gov.uk/media/6a29392bade52dc0882218a8/ghg-conversion-factors-2026-full-set.xlsx
https://www.anthesisgroup.com/insights/whitepaper-estimating-energy-consumption-ghg-emissions-for-remote-workers/
https://zenodo.org/records/20403776/files/Emission%20Factors%20Hub_2026.xlsx?download=1
https://zenodo.org/records/20403776/files/Emission%20Factors%20Hub_2026.xlsx?download=1
https://zenodo.org/records/20403776/files/Emission%20Factors%20Hub_2026.xlsx?download=1
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Waste Data Capture and Scope 3 Emissions Accounting 

Data Capture 

Manufacturing sites that are currently reporting total hazardous and non-hazardous waste quantities in Coherent’s 

Environmental Metrics Management, legacy CSR, database were selected for the waste data capture project.  

This existing database was used to rank the sites by total waste produced.  There are 20 sites that generate 99% 

of total hazardous waste across Coherent’s global portfolio.  These top 20 sites contributed data to the fiscal year 

2024 waste baseline.  An Excel based site survey workbook (Siemens’ Global  aste Survey) was emailed to site 

EHS leaders for initial data collection of all site-level hazardous and non-hazardous waste streams. Then, 

subsequent follow-up inquiries were made to site contacts and waste vendors to address information gaps and 

validate assumptions.  ata collected in Siemens’ Global  aste Survey was at the individual stream level and 

included waste stream weight, final disposal treatment method, vendor contact information, frequency of pickup, 

quality of data (measured vs. estimated), gaps in data, current waste reduction measures, and potential waste 

reduction opportunities. 

Data was predominantly measured by the waste vendor and documented via customer portals, vendor reports, 

invoices, or waste manifests. In cases where waste stream quantities or treatment methods were unknown, either 

Siemens or Coherent contacted the waste vendors for the information directly. Under specific circumstances, 

quantity data was estimated to address gaps that could not be addressed by other means. There are two 

predominant scenarios where estimates were applied: 

1. The vendor was unresponsive after multiple contact attempts. 

2. Coherent’s waste is comingled with waste streams generated from other companies and managed by the 

building management company. In this scenario, some sites were estimating data and others did not have 

enough information for an educated estimation.  This was primarily for the non-hazardous general 

municipal waste streams. 

Estimations were made using the following methods: 

1. Weight was estimated from container size by applying a volume to weight conversion factor depending 

on the waste stream material type using the EPA Volume-to-Weight Conversion Factors (2016) and/or 

the WRAP Material Bulk Densities report (2020).  

2.  eight was estimated by applying the percentage of Coherent’s rented floor area to the total  uantity of 

waste controlled by the property management company. 

3. Weight was estimated based on the number of employees on site and a fixed quantity of waste generated 

per employee. 

Once final treatment methods and quarterly generation quantities were documented, waste streams were then 

categorized based on material type and treatment method, and an emission factor applied. While each dataset 

had different master categories to sort different streams into, the table below generalizes some of the more 

common categories that were used throughout this process. 

Category Example Streams 

Industrial Waste Various chemicals, epoxies, resins, contaminated solid waste 

Mixed Plastics Plastic drums, comingled plastics 

Mixed Metals Metal drums, scrap metal 

Mixed Municipal Solid Waste (MSW) General office and production floor area trash, kitchen trash, etc. 

Paper and Board Cardboard, cartons, boxes (most recycling) 

Solvents Chemicals identified as solvents 

Batteries Spent lithium, lead-acid batteries 

E-waste Used electronics, computers, IT equipment 
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Carbon Accounting 

The GHG Protocol Corporate Value Chain (Scope 3) Standard published by the World Resources Institute (WRI) 

and the World Business Council for Sustainable Development (WBCSD) defines three distinct methods for 

calculating waste-associated greenhouse gas emissions, as follows: 

• Supplier-specific method: involves collecting waste-specific Scope 1 and Scope 2 emissions data directly 

from waste treatment companies (e.g., for incineration, recovery for recycling). 

• Waste-type-specific method: involves using emission factors for specific waste types and waste treatment 

methods. 

• Average-data method: involves estimating emissions based on total waste going to each disposal method 

(e.g., landfill) and average emission factors for each disposal method. 

For most sites, the waste-type-specific method was used, since collecting waste-specific emission factors directly 

from waste vendors was unattainable. A few sites were able to provide supplier-specific emissions factors.  Master 

group categories assigned to each waste stream aligned with the Cornerstone Sustainability Data Initiative - 

Emission Factors Hub 2026 for all US site locations and the DEFRA emission factor dataset for the rest of the 

world (note: no emission factor database exists for Asia).  A few country-specific emission factor sets were also 

used as listed below. 

Outlined below are the emission factors and sources used for each site country.  

• USA: 2026 GHG Emissions Factors Hub; solvent-specific factors by Savelski et al., 2010; DEFRA 

Conversion Factors 2024 water treatment  

• Asia: DEFRA Conversion Factors 2026; non-recyclable solid waste waste-to-fuel vendor specific 

(ResourceCo Group) factor for relevant Malaysia waste streams (2025); solvent-specific factors by 

Savelski et al., 2010; DEFRA Conversion Factors 2026 water treatment  

• Europe: DEFRA; solvent-specific factors by Savelski et al., 2010; DEFRA Conversion Factors 2026 water 

treatment 

• Sweden: DEFRA 2026, Vendor specific (Ragn Sells) factors 

• Australia: Australian National Greenhouse Accounts Factors 2024; DEFRA Conversion Factors 2026; 

solvent-specific factors by Savelski et al., 2010; DEFRA Conversion Factors 2026 water treatment 

• Finland: Vendor specific (Lassila & Tikanoja) factors for solvent solution and hydrofluoric acid and vendor 

specific (Pirkanmann Jatehuolto) for mixed municipal solid waste 

The factors used for emissions calculations include an assumption of the emissions associated with transportation 

of waste from the generation source to the treatment and final disposal facilities. These assumptions are listed 

within the EPA and DEFRA documentation files. 

  


