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Accounting
Methodology
This methodology is being used to calculate cumulative emissions reductions
reported by Walmart suppliers throughout the global value chain for the purposes
of Project Gigaton’s 2017 reporting cycle. The contents of this document are
intended to establish a calculation approach that is objective, measureable,
complete, and relevant. Publication of our methodology for the accounting year is
intended to promote transparency in the way Walmart is collecting and compiling
information. Walmart may revise its methodology in subsequent years as new
science is released, processes are changed, and correction of errors are reconciled.
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1 Introduction
1.1 Methodology context
This methodology is being used to calculate cumulative emissions reductions achieved and reported by
Walmart suppliers throughout the global value chain for the purposes of Project Gigaton. Walmart
Project Gigaton goal is to reduce 1 billion tons - a gigaton - of greenhouse gas (GHG) emissions by 2030
(see Section 2. Metric Definition section for more information about the goal).
The contents of this document are intended to establish a calculation approach that is objective,
measureable, complete, and relevant. Publication of our methodology for the accounting year is
intended to promote transparency in the way Walmart is collecting and compiling information. Walmart
may revise its methodology in subsequent years as new science is released, processes are changed, and
correction of errors are reconciled.
In order to achieve these objectives, this document establishes the relevant accounting year’s
definitions for the metric and each of its components, as well as the calculation methodology, including
boundaries, timing, and data sources.

2 Metric Definition
GHG accounting and reporting experts suggest that Walmart’s value chain emits orders of magnitude
more carbon dioxide equivalents (CO2e) during the manufacture and useof products than Walmart
emits selling them (scope 3 is estimated to represent 95% of Walmart’s full scope 1, 2, and 3 emissions).
Therefore, Walmart’s largest potential impact on GHG emissions is to engage suppliers and other value
chain stakeholders to reduce their GHG impact.
Walmart has set a goal to work with suppliers and customers to reduce scope 3 greenhouse gas
emissions from the manufacture and use of their products by one billion metric tons (i.e., a gigaton) by
December 31, 2030. This effort is part of Walmart’s science-based target (SBT), which also includes
reducing its scope 1 and scope 2 absolute emissions by 18% by 2025 from 2015 levels. This SBT is in
alignment with the 2015 Paris Climate Agreement and global effort to limit planetary temperature rise
to <2 °C; it has been approved as a SBT by the Science-Based Targets Initiative, a coalition of leading
climate NGOs (Carbon Disclosure Project (CDP), World Resources Institute (WRI), World Wildlife Fund
(WWF), United Nations Global Compact (UNGC)).
To gather information on Walmart’s scope emissions and inspire greater action toward the goal of
reducing scope 3 greenhouse gas emissions by one billion metric tons (i.e., a gigaton), Walmart launched
Project Gigaton - an opportunity for suppliers to join Walmart in reducing greenhouse gas (GHG)
emissions throughout the global value chain.
Through Project Gigaton, participating suppliers set their own emissions reduction goals and annually
report emissions reductions they achieve to Walmart via their CDP disclosure or the Project Gigaton
Submission Form (GSF). Suppliers organize the goals and reductions they submit to Project Gigaton into
six primary pillars, which encompass the major types of emissions reductions activities. A seventh pillar,
Other Emissions, acts as a catchall for goals and emissions reductions that don’t fall into the six primary
pillars and also acts as a reporting mechanism for suppliers that wish to report aggregated emissions
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rather than broken out by pillar. Walmart has determined specific calculation methodologies for each
pillar, which this document describes in detail in the Calculation Approach section.
1.
2.
3.
4.
5.
6.
7.

Energy
Waste
Packaging
Agriculture
Deforestation
Product Use
Other Emissions (see description above)

Walmart calculates progress toward the Gigaton goal by summing GHG emissions reductions submitted
by suppliers toward all pillars each year. Walmart then sums annual reduction totals to arrive at a
cumulative emissions total (January 1, 2016 to current year), with the objective of reaching the Gigaton
target by December 31, 2030.

2.1 Metric objective and rationale
This metric allows us to efficiently communicate progress from many value chain carbon reduction
initiatives that Walmart and its suppliers have underway. It also helps simplify communications by
focusing on the progress toward the reduction that science tells us we must achieve in order to avoid
the worst impacts of climate change.
As the world’s largest retailer, Walmart recognizes its unique position to drive systems changes, and
believes that this goal will help to distinguish the company and inspire others.
Walmart’s approach for calculating progress toward its Gigaton goal does not follow the guidelines set
forth in the Greenhouse Gas Protocol’s Corporate Value Chain (Scope 3) Standard. The primary point of
departure from the Standard is Walmart’s use of avoided emissions to calculate progress toward the
Gigaton goal. This is a conscious decision that Walmart made for efficiency and practicality reasons.
Avoided and absolute emissions reductions will be counted toward Project Gigaton and will not be
differentiated when speaking about Project Gigaton publically. Absolute GHG emissions reductions
occur when the overall concentration of greenhouse gases in the atmosphere is reduced regardless of
economic growth. Avoided emissions occur when the impact of an emissions reduction activity is
calculated off of a “business as usual” scenario and therefore is a positive action but cannot be proven
to have lowered the concentration of greenhouse gases in the atmosphere.
Walmart recognizes the important difference between avoided and absolute emissions. We’re
committed to inspiring broad action across many industries and issues, which we hope will inspire
changes that contribute to both avoided and absolute emissions reductions.
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2.2 Metric Hierarchy
Input

Output

Outcome
Final metric

Emissions reduction activities submitted to the
Carbon Disclosure Project (CDP)

Emissions pillar total
(MT CO2e)

Other Emissions activities (GSF)

Calculation methodology still
under dev elopment
CDP data is included in
the calculation of each
pillars’ total avoided
emissions

Energy pillar total
(MT CO2e)

Energy activities (GSF)
General waste reductions (GSF)

Waste pillar total
(MT CO2e)

Food waste in operations (GSF)

Food waste in the value chain
(GSF)

Food waste
reductions

Food waste at the customer
level (GSF)

Packaging activities (GSF)

Packaging pillar total
(MT CO2e)

Total Scope 3
emissions avoided
(MT CO2e)

Fertilizer activities (GSF)
Overall farm emissions (Dairy &
Pork) (GSF)

Manure management (GSF)
Beef grazing (GSF)

Agriculture pillar total
(MT CO2e)

Animal
agriculture
activities

Enteric emissions (GSF)

Sustainable palm oil sourcing (GSF)
Sustainable beef sourcing (GSF)

Deforestation pillar total
(MT CO2e)

Sustainable pulp and paper sourcing (GSF)
More energy efficient products (GSF)

Product Use pillar total
(MT CO2e)

Walmart’ s Downstream Transportation & Distribution and Employee Commuting are not currently evaluated as part of Project Gigaton
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3 Reporting elements
3.1 Scope and Boundaries
Organizational boundary conditions define the breadth of the GHG inventory by identifying the locations
where Walmart assumes direct responsibility for GHG emissions. Walmart uses the “control approach”
to set organizational boundaries for calculating their Scope 1&2 GHG inventory. Value chain emissions
are categorized as Scope 3, indirect emissions. Scope 3 is a category of carbon emissions defined by
WRI/WBCSD’s Greenhouse Gas Protocol (GHG Protocol). The Project Gigaton metric only covers
emissions that occur in Walmart’s scope 3 value chain and does not include Walmart’s scope 1&2
emissions associated with operations under Walmart’s control.
Walmart’s Tier 1 (direct) suppliers participating in Project Gigaton are encouraged to report reductions
associated with their own Scope 1, 2, and/or 3 emissions to Project Gigaton:




Scope 1, “Direct Emissions,” represent emissions from the combustion of fuels and other
sources that occur directly on site (e.g., refrigerants, livestock) and mobile emissions sources
Scope 2, “Indirect Emissions,” represent emissions that occur off-site to produce electricity or
steam purchased for use at corporate locations
Scope 3, “Indirect Emissions,” include upstream activities such as production of goods and
services purchased by the company, as well as downstream activities such as consumer use and
disposal of products sold by the company

Suppliers may choose what portion (up to 100%) of their emissions reductions initiatives to report
toward Project Gigaton (e.g. global emissions, sales-based, allocated, etc.). Direct suppliers of Walmart
can report all reductions that occur across the supplier’s organization, regardless of the percentage of
the supplier’s operations or products that are directly sold or attributable to Walmart.

3.2 Geography
Walmart suppliers who are participating in Project Gigaton can report emissions reductions from
projects implemented anywhere in the world. Walmart began Project Gigaton by focusing primarily on
engaging suppliers to Walmart U.S. and will formally expand this engagement to additional geographies
as program methodologies and management develop to be increasingly applicable globally. The vision is
for Project Gigaton to be a fully global initiative.

3.3 Signing up
In order to report and track their emissions reductions towards the Project Gigaton goal, suppliers must
first sign up to participate in Project Gigaton by setting a goal and sharing it with Walmart.



Suppliers may choose to commit to a goal in one or more of the six primary pillars that are
relevant to their business: Energy, Waste, Packaging, Agriculture, Deforestation, Product Use
In cases where a supplier’s goal does not fall neatly into one of the six primary pillars, or
encompasses multiple pillars, suppliers can commit to an Other Emissions goal. One such
example is when a supplier submits an enterprise emissions reduction target or sets a companywide Science-Based Target approved through the Science-Based Targets initiative
(www.sciencebasedtargets.org).
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Suppliers are encouraged to visit http://www.walmartsustainabilityhub.com to sign up to participate in
Project Gigaton by setting an emissions reduction goal in one or more pillars and sharing it with
Walmart. Progress against a specific supplier’s commitments will not be reported publicly unless
specifically approved by the supplier. Aggregate emissions reductions across all suppliers will be
reported publicly.
Multi-national suppliers that provide products to Walmart across numerous store formats and retail
markets should sign up for Project Gigaton as a single entity. At the time of sign up, suppliers will be
asked to provide the Walmart retail markets and vendor numbers associated with their company.

3.4 Timing
Each year, Walmart will calculate the additional progress toward the Gigaton goal. Walmart will ask
suppliers to complete and submit the Gigaton Submission Form (GSF) once each year. For suppliers
choosing to submit emissions reductions captured in their annual CDP disclosure to report to Project
Gigaton, CDP will provide to Walmart the data it has received so long as the supplier has provided
permissions prior to the closure of the Project Gigaton reporting cycle. The 2017 reporting cycle
occurred between October and November 2017.










The first time a supplier reports to Project Gigaton, it should use as a reporting period the latest
or most recent 12-month period for which it has data available. This may be based on the
calendar year, the company’s fiscal year, or another convenient 12-month period.
o Under no circumstances should suppliers report more than 12-months of data in a single
submission.
o Over the course of Project Gigaton, no supplier should submit more than 15 years’
worth of data.
o Suppliers will specify the starting and ending dates of the reporting period they choose
to use.
There is no requirement that data submitted correspond to the year it was submitted. It should
only represent the most recent twelve months of data available. However, data with a reporting
period that extends prior to July 1, 2015 will not be accepted by Project Gigaton. The earliest
reporting period acceptable for inclusion is from July 1, 2015 through June 30, 2016.
Each subsequent year’s data will use the same reporting period as the initial reporting year to
avoid gaps or overlap with the prior year’s submissions.
For suppliers making new commitments to Project Gigaton midway through the time-frame of
the program, prior year results may be reported going back a maximum of 2 years, and each
year’s data (current year that represents the most recent 12 month period, and the two twelvemonth periods before that) should be reported through separate submissions.
o Suppliers reporting for the first time as part of the 2018 submission are only permitted
to report one prior years’ worth of data.
o Suppliers reporting in 2017, the first year of data collection, are not permitted to submit
data from prior years.
For suppliers new to Walmart, emissions reductions that took place prior to becoming a
Walmart supplier cannot be reported
Amendments to previously reported data will be handled on a case-by-case basis
7
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3.4.1 Temporal allocation of data
While most data calculated as part of Project Gigaton reflects the emissions reduced or avoided during
the year in which the initiative was reported, there is some variation in the temporal allocation of
emissions across the pillars. For example:




Energy Pillar allows some initiatives to count in subsequent years if the initiative has a long
lifetime (e.g., capital investments that will continue to save energy over the life of the upgrade)
Deforestation conversion factors include a 20-year legacy emissions denominator
Product Pillar counts estimated emissions saved over the lifetime of a product the year in which
the supplier sold the unit

Additional guidance is included in the calculation approach for each pillar.

3.5 Target calculation
The 1 Gigaton reduction target calculation was based on data from 2015. The metric was estimated
using Walmart’s Scope 1 and Scope 2 greenhouse gas emissions, and the assumption that these
emissions make up only 5% of Walmart’s value chain emissions. Any future modification to Walmart’s
2015 Scope 1 & 2 emissions (e.g., error, organizational change) should trigger a review of the Gigaton
target.

3.6 Reporting to Project Gigaton
Walmart prefers that suppliers report all their emissions reductions activities through disclosure to CDP,
preferably publically, but has provided suppliers an alternative pathway for reporting to Walmart
directly. Suppliers can report emissions reductions to Project Gigaton through either or both the:




Annual Carbon Disclosure Project (CDP) Climate Change Questionnaire (assuming suppliers have
signed up for Project Gigaton and granted permission for Walmart to use their CDP disclosure)
AND/OR
Walmart’s Gigaton Submission Form (GSF)

It is up to the supplier not to repeat activities entered into CDP and the GSF. Additional work is on-going
to eliminate redundancies between the Gigaton survey and other methods of public disclosure where
possible.
If a supplier chooses to report completed emission reduction activities through the GSF, there are two
options for doing so:




Report the relevant activity metrics requested within each of the six primary pillars (e.g., tons of
certified paper, kWh of energy saved, etc.) and allow Walmart to calculate the associated
emissions reductions according to the methodologies detailed in this document
OR
Report aggregate GHG emissions reductions to the Other Emissions pillar (e.g., overall emissions
reductions associated with a company level science-based or other emissions target); in this
case, the supplier is responsible for identifying and describing a credible methodology and
calculating the GHG emissions reductions associated with their activities
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3.6.1 Reporting through the CDP Questionnaire
Each year CDP sends out the CDP Climate Change Questionnaire on behalf of Walmart to key suppliers
through the CDP Supply Chain program. Suppliers who complete the annual CDP Climate Change
Questionnaire can indicate that they would like the data reported there to be counted toward Project
Gigaton.
Data transfer from CDP is triggered only if the supplier indicates during sign up or in its GSF that it has
reported reductions to CDP and wants them counted in Project Gigaton. When a supplier indicates this
choice, Project Gigaton will use all CDP data reported by the supplier. The supplier can also elect not to
use all of the CDP entries and instead indicate which CDP information it would like counted by pillar.
Suppliers reporting through CDP are encouraged to include all emissions reduction activities in CC3.3b,
tagging each activity to the appropriate activity type. Project Gigaton sorts supplier responses to CDP
question CC3.3b to align each project entry with the most appropriate pillar. Walmart completes this
sort by using the activity type and initiative description contained in each entry.

3.6.2 Reporting through the Gigaton Submission Form (GSF)
Walmart prefers public disclosure through CDP as the primary pathway for reporting to Project Gigaton,
but has created a spreadsheet form (GSF) that allows suppliers to upload information about reduction
activities directly to Walmart. The GSF allows the supplier to report to any or all of the pillars of Project
Gigaton, and to designate if they would like to include CDP data as part of their submission.
Depending on the pillar (as outlined in the Calculation approach section), the supplier will either directly
enter the emissions reduction for specific activities, or provide the requested inputs in the GSF for
Walmart to calculate the emissions reduced using the methodologies, GHG conversion factors and
calculations detailed in this document.

3.7 Data Validation
Data submitted to Walmart through both the GSF and CDP disclosure undergoes a validation process,
where Walmart identifies outliers and checks for inconsistencies in the submission that could lead to an
inaccurate calculation. Walmart will exclude from the calculation data identified as inaccurate or
incomplete through this process. Walmart may decide whether to contact suppliers to clarify the
submission on a case-by-case basis. However, final responsibility lies with our suppliers to report
accurate data.

3.8 Review of methodologies
Walmart’s Scientific Review panel annually reviews and updates the methodologies in Project Gigaton.
This steering committee’s review process aims to identify and review new science at least (6) months
prior to the survey period each year in order to accommodate required changes and associated reviews
prior to the annual Project Gigaton survey period. These changes could include creating new calculations
or expanding existing calculation methodologies as well as updating emissions factors and other
conversions. Any changes made should be reflected in both this Accounting Methodology as well as the
GSF.
The steering committee is supported by pillar-specific sub-committees that consist of at least two
technical experts in the respective field and is reflective of a mixture of NGOs, academics and industry
experts. These organizations include CDP, Environmental Defense Council, Sustainable Packaging
9
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Coalition, The Sustainability Consortium, and Word Wildlife Fund. The sub-committees conduct ongoing
review of scientific progress on metrics within the respective pillars, and make annual recommendations
to the steering committee. The steering committee is then tasked with evaluating suggested edits,
blending technical and policy issues to formulate recommendations for Walmart to update metrics and
methodologies, and examining pillars where progress may be lagging to identify areas of improvement.
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4 Calculation approach
Walmart has developed the methodologies and emissions factors contained in this accounting
methodology by leveraging available science and in conjunction with reputable third party organizations
(see section 3.8).

4.1 Units and conversions
The 1 Gigaton target is equivalent to 1,000,000,000 metric tons (MT) of CO2 equivalents (CO2e), also
known as greenhouse gases (GHGs). Progress toward the 1 Gigaton target is also reported in MT CO2e.
When using conversion factors to translate a supplier’s activity level metrics into GHG impact, Walmart
uses reputable sources for conversion factors and maintains documentation of the conversion factors
and their sources. Where this methodology uses “emissions factors” generally refers to avoided or
absolute reductions in emissions as a result of the activities being reported.

4.2 Metric calculation

Other Emissions
pillar total

+

(MT CO2e)

Energy pillar
total
(MT CO2e)

+

Waste pillar
total
(MT CO2e)

+

Packaging
pillar total
(MT CO2e)

=
…continued
from line above

+

Agriculture
pillar total
(MT CO2e)

+

Deforestation
pillar total
(MT CO2e)

+

Total emissions
reduced
(MT CO2e)

Product Use
pillar total
(MT CO2e)

In the future, additional data components may be added to this calculation to incorporate the impact
from new or expanded programs that Walmart or its suppliers are pursuing to reduce GHG emissions in
the value chain. This methodology will be updated in subsequent years to incorporate new
methodologies as they are added.

4.3 Key data component details
4.3.1 Other Emissions
Data component definition
The Other Emissions pillar acts as a catchall for emissions reductions that don’t fall into the six primary
pillars (e.g., supplier reports through reports through one or more of the six primary pillars, but a few
activities it wishes to report fall outside the scope of those pillars, so these would be reported through
the Other Emissions pillar) and also acts as a reporting mechanism for suppliers that wish to report
aggregated emissions rather than broken out by pillar.
In this pillar, the supplier is responsible for identifying and describing a credible methodology and
calculating the GHG emissions reductions associated with their activities prior to reporting an emissions
reduction number to Project Gigaton.
Activities reported through this pillar can reduce a supplier’s Scope 1, 2 or 3 emissions.
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Data component reporting pathways and calculations
Pathway 1—Supplier reports that all the emissions reduction activities it wants to report were
provided in its CDP disclosure. In this case, the supplier already reports all emissions reduction data
annually through the CDP Climate Change Questionnaire. For suppliers selecting this response, Wa lmart
first pulls all data in question CC3.3b from the supplier’s CDP disclosure. Each emissions reduction
activity is mapped and added to the appropriate Pillar based on the activity type and initiative
description provided in the CDP response. Activities mapped to Other Emissions are those that do not
align with one of the other pillars.

Pathway 1
Scope 3 discount factor

Estimated Annual CO2e
Savings (CDP)

X

(For supplier Scope 3*

=

Emissions reduced

initiatives)

See Source documentation for details on each data input

Supplier
input

Third party
source

Calculated

*Discount all Scope 3 emissions to account for potential double counting caused by Walmart’s
direct suppliers that share common supply chains and both submit reductions to Project Gigaton.
Pathway 2—Supplier reports that it did not or does not want to report any emissions reductions to
Walmart via CDP this year and is instead reporting reductions through the GSF. With this selection, no
data is required from a CDP submission. Instead, calculate reductions for each initiative based on
information about emissions reduction activities provided in the GSF. Entries reported in the GSF are
assigned to the most applicable pillar based on information in the initiative description and activity type.
Activities mapped to Other Emissions are those that do not align with one of the other pillars.
Pathway 2
Emissions
reductions in
MTCO2e
(Gigaton form)

X

Scope 3
discount factor
(For supplier Scope
3*initiatives)

=

Emissions
reduced

See Source documentation for details on each data input

*Discount all Scope 3 emissions to account for potential double counting caused by Walmart’s
direct suppliers that share common supply chains and both submit reductions to Project Gigaton.
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Pathway 3—Supplier reports that emissions reductions activities were reported through CDP and
additional activities were reported in the GSF. When selected, calculate reductions by following the
procedures above in BOTH Pathway 1 and Pathway 2, and sum the results.
Combining data across reporting pathways
To calculate the total emissions reductions for the Other Emissions pillar, sum the emissions reduced for
all initiatives submitted in the reporting year that are not clearly aligned to one of the other pillars and
are thus mapped to Other Emissions (this is the catchall function of the Other Emissions pillar). Data
submitted through the Other Emissions Pillar, which maps to the Energy Pillar can be rolled forward
based on the ‘Lifetime of initiative,’ recorded when suppliers report the initiative. See guidance on the
Energy Pillar calculation for how to roll data forward.
Source documentation
Project Gigaton uses the following data inputs for calculating reduced emissions in the Other Emissions
pillar. Not all inputs are necessary depending on the reporting pathway used by supplier.
Model inputs

Source

Units

Notes

Estimated Annual CO2e
Savings (CDP)

CDP response

MT CO2e

CC3.3b

Emissions reductions in
MTCO2e (Gigaton
submission form)

Project Gigaton
Submission Form

MT CO2e

Scope 3 discount factor

Walmart analysis

%

18%
Based on an analysis of a sample of
Walmart’s Tier 1 and Tier 2 suppliers
conducted in 2017

Operations / supply chain Project Gigaton
Submission Form or
(Called “Scope” in CDP)
CDP response

Supplier selects one Gigaton Submission Form and/or
or the other
question CC3.3b in the CDP
submission

4.3.2 Energy
Data component definition
Energy related emissions can be addressed in two main types of activities: by reducing energy demand
through optimization and efficiency and by transitioning to low carbon energy sources (e.g., wind, solar).
Project Gigaton includes both approaches in the activity-specific reductions it collects from suppliers.
Activities can relate to reductions in Scope 1, 2 and 3 emissions.
The Energy Pillar generally includes activities relating to energy efficiency, low carbon energy (further
defined below), transportation-related emissions reductions, and some fugitive emissions. Note:
Product design activities that result in emissions reductions during product use are included in the
Product Use pillar, waste recovery activities in the Waste pillar, and anaerobic digestion for manure
management in the Agriculture pillar. Suppliers cannot report the same emissions reductions in more
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than one pillar, and thus, in some cases suppliers must use their judgement to report an initiative in the
most appropriate pillar (e.g., supplier could choose to report poultry barn efficiency in either the Energy
or Agriculture pillar).
“Low Carbon Energy”, based on guidance provided by CDP’s Climate Change Reporting Guidance for
2017, is considered to be any type of energy that will have no direct emissions and of which the indirect
emissions are considered as negligible considering the life cycle of the given technology. Project Gigaton
includes power technologies such as wind, solar, tidal, geothermal and most hydro power. Project
Gigaton also includes nuclear energy. Natural gas, combined cycle gas turbine and Combined Heat and
Power (cogeneration), despite being less carbon intensive than other means of electricity production,
like coal, are not considered in “Low Carbon Energy.”
If a supplier enters into a multi-year contract or an onsite installation with a multi-year lifetime, it should
report the annual reduction once, and indicate the lifetime of the initiative in the disclosure. In cases
where the supplier purchases renewable energy annually, for example RECs, the supplier should report
the associated emissions every year to Project Gigaton. When reporting renewable energy, suppliers
should ensure that they have retained the rights to that renewable energy and they have not been
resold (to avoid double counting of the same renewable energy source).
In the first year a supplier responds to Project Gigaton, they can report preexisting contract s or
installations, but the reported lifetime of the initiative should be prorated to reflect the number of years
remaining at the time of reporting, not the number of years from when the contract/installation was
established.
Data component reporting pathways and calculations
Pathway 1—Supplier reports that the emissions reduction activities it wants to report were provided
in its CDP disclosure. In this case, the supplier already reports all emissions reduction data annually
through the CDP Climate Change Questionnaire, question CC3.3b. For suppliers selecting this response,
Walmart pulls data from the supplier’s CDP disclosure and calculates the emissions reductions for each
initiative using the following approach.

Pathway 1
Estimated Annual CO2e
Savings (CDP)

Scope 3 discount factor
X

(For supplier Scope 3*
initiatives)

=

Emissions reduced

See Source documentation for details on each data input

Supplier
input

Third party
source

Calculated

*Discount all Scope 3 emissions to account for potential double counting caused by Walmart’s
direct suppliers that share common supply chains and both submit reductions to Project Gigaton.
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Pathway 2—Supplier reports that it did not or does not want to report any reductions to Walmart via
CDP this year and is instead reporting reductions through the GSF. With this selection, no data is
required from a CDP submission. Instead, calculate reductions for each initiative based on information
provided in the GSF using the approach described below.


Pathway 2a: If the supplier provides the emissions reduction directly in MT CO2e, the following
methodology is applied:

Pathway 2a
Emissions
reductions in
MTCO2e
(Gigaton form)

Scope 3
discount factor

X

(For supplier Scope
3* initiatives)

=

Emissions
reduced

See Source documentation for details on each data input

*Discount all Scope 3 emissions to account for potential double counting caused by Walmart’s
direct suppliers that share common supply chains and both submit reductions to Project Gigaton.


Pathway 2b: If the supplier does not enter the reduction directly and instead provides requested
data on energy use, calculate the reductions in emissions using the following formula:
Pathway 2b

Energy
reduced

x

Emissions
factor

Energy source

x

Scope 3 discount
factor (for supplier
Scope 3* initiatives)

=

Emissions
reduced

Grid region
(for electricity
only)

See Source documentation for details on each data input

*Discount all Scope 3 emissions to account for potential double counting caused by Walmart’s
direct suppliers that share common supply chains and both submit reductions to Project Gigaton.
Pathway 3—Supplier reports that emissions reductions activities were reported through CDP and
additional activities were reported in the GSF. When selected, calculate reductions by following the
procedures above in BOTH pathway 1 and Pathway 2, and summing the results.
Combining data across reporting pathways
To calculate the total emissions reductions for the pillar, sum the emissions reduced for all initiatives
submitted in the reporting year by all companies as well as those rolled forward from previous
submissions. Initiatives are rolled forward based on the ‘Lifetime of initiative,’ recorded when suppliers
report the initiative. For example, an initiative reported in 2017 that has a 4-year lifetime and saved 10
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MT CO2e annually would contribute 10 MTCO2e towards the total reduction in 2017, but also 10 MT
CO2e toward the total in 2018, 2019 and 2020. Do not count reductions forecast to take place from
project lifetimes that extend beyond 2030, which is the final year of Project Gigaton.
Source documentation
Project Gigaton uses the following data inputs for calculating reduced emissions in the Energy pillar. Not
all are necessary depending on the reporting pathway used by supplier.
Model inputs

Source

Units

Notes

Estimated Annual CO2e CDP response
Savings (CDP)

MT CO2e

CC3.3b

Emissions reductions in Project Gigaton
MTCO2e (Gigaton
Submission Form
submission form)

MT CO2e

Scope 3 discount factor Walmart analysis of the %
overlap between a
sample of its Tier 1 and
Tier 2 suppliers
conducted in 2017

18%

Energy reduced

Project Gigaton
Submission Form

Supplier selected
based on fuel type
(MWh, liters,
gallons, therms, 100
cubic ft., kg)

Energy source

Project Gigaton
Submission Form

N/A

Supplier selects Electricity, Gasoline,
Diesel, Aviation fuel, Natural gas, LPG,
Coal, Fuel Oil, Other oil products,
Biomass, Biofuel

Grid region (electricity
only)

Project Gigaton
Submission Form

N/A

Selections based on eGRID and GHG
Protocol

Emissions factors

eGRID; GHG Protocol;
IEA

Various – see
Appendix

US electricity factors: 2014 eGRID
factors
Stationary and mobile fuels
combustion: GHG Protocol’s Emissions
Factor Cross Sector Tools (March
2017)
Electricity emissions factors for
countries outside the US: Based on
IEA data from the 2017 CO2 Emissions
from Fuel Combustion © OECD/IEA
2017, IEA Publishing. License:
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www.iea.org/t&c1
See Appendix for full list of factors
from eGRID and GHG Protocol. Note:
Walmart does not have the rights to
share IEA factors publicly.
Lifetime of initiative

Project Gigaton
Years
Submission Form or CDP
response

Gigaton Submission Form and/or
question CC3.3b of the CDP
submission
If supplier reports “Ongoing”, a
lifetime of 1 is assigned

Operations / supply
chain
(Called “Scope” in CDP)

Project Gigaton
Supplier selects one Gigaton Submission Form and/or
Submission Form or CDP or the other
question CC3.3b of the CDP
response
submission

4.3.3 Waste
Food, product and material waste is associated with significant amounts of GHG emissions. The data
components included in the Waste pillar are intended to measure the change in GHG emissions
associated with suppliers’ diversion of waste from the landfill and combustion through the specific
methods of recycling, composting, and anaerobic digestion. Beneficial reuse of waste can avoid GHG
that would otherwise have been emitted to create virgin material, and emissions from landfills
themselves are reduced by processing the material in more responsible ways.
Walmart currently considers two types of waste reduction toward Project Gigaton:



General Waste
Food Waste

All suppliers can report waste material reductions through the General Waste sub-pillar. Suppliers
involved in the production or manufacture of food products, can also report on food waste through the
Food Waste sub-pillar of the supplier survey.
4.3.3.1 General Waste
Data component definition
Project Gigaton accounts for activities that reduce waste-to-landfill and combustion in company
operations, which includes recycling, composting, and anaerobic digestion.
Data component reporting pathways and calculations
Pathway 1—Supplier reports that the emissions reduction activities it wants to report were provided
in its CDP disclosure. In this case, the supplier already reports all emissions reduction data annually
1

This work is partially based on the CO2 Emissions from Fuel Combustion factors developed by the International Energy Agency, © OECD/IEA
2017 but the resulting work has been prepared by Walmart Stores, Inc. and does not necessarily reflect the views of the International Energy
Agency
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through the CDP Climate Change Questionnaire, question CC3.3b. For suppliers selecting this response,
Walmart pulls data from the supplier’s CDP disclosure.
Pathway 1
Estimated Annual
CO2e Savings (CDP)

=

Emissions
reduced

See Source documentation for details on each data input

Supplier
input

Third party
source

Calculated

Pathway 2—Supplier reports that it did not or does not want to report any reductions to Walmart via
CDP this year and is instead reporting reductions through the GSF. With this selection, no data is
required from a CDP submission. Instead, calculate reductions for each initiative based on information
provided in the GSF using the approach described below.


Pathway 2a: If the supplier reports reduction data that was calculated using the EPA WARM
tool, use the reported MT CO2e reduction directly
Pathway 2a
GHG Emissions avoided in
reporting year through
diversion (Gigaton form)

=

Emissions reduced

See Source documentation for details on each data input

Note: To avoid double counting, Walmart does not include data from Pathway 2b (below) or
from Food Waste Pathway 1 when data was entered using General Waste Pathway 2a.


Pathway 2b: If the supplier does not report reductions using the WARM tool calculate the
emissions from waste diversion activities based information provided in the GSF using the
following methodology:

18

Walmart
Last Updated: April, 2018
Pathway 2b
Waste diverted (by
material type and
management practice)

x

Emissions factors

=

Emissions
reduced

Recycled

Composted

Material
type

Anaerobically
digested

Type of
management
practice

See source documentation for details on each data input

Note: To avoid double counting of food waste from suppliers that produce food products,
Walmart does not count food waste reported in General Waste Pathway 2b under “Food Waste
(non-meat)” and “Food Waste (meat only)” if the supplier has also reported food waste data
using Food Waste Pathway 1.
Pathway 3 Supplier reports that emissions reductions activities were reported through CDP and
additional activities were reported in the GSF. When selected, calculate reductions by following the
procedures above in BOTH pathway 1 and Pathway 2, and summing the results.
Combining data across reporting pathways
To calculate the total emissions reductions for the General Waste sub-pillar, sum the emissions reduced
for all initiatives submitted by all companies in the reporting year.
Source documentation
Project Gigaton uses the following data inputs for calculating reduced emissions in the General Waste
sub-pillar. Not all are necessary depending on the reporting pathway used by the supplier.
Model inputs

Source

Units

Notes

Estimated Annual CO2e CDP response
Savings (CDP)

MTCO2e

CC3.3b

GHG Emissions avoided Project Gigaton
in reporting year
Submission Form
through diversion
(Gigaton form)

MT CO2e

Waste diverted (by
material type and

Short tons

Project Gigaton
Submission Form

Material types (list of 41): based on
EPA WARM Tool. See Appendix for the
list of material types and their
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management practice)

associated emissions factors.
Management practices: Recycled,
Composted, Anaerobically digested
Suppliers reporting reductions of
waste that use other management
practices not currently collected (e.g.,
donation, animal feed) should do so in
“Recycled”

Emissions factors

EPA WARM Tool v14

MTCO2e/short ton See Appendix for a full list of
of material reduced emissions factors.
from landfill

4.3.3.2 Food waste
Data component definition
The Food Waste sub-pillar is specific to suppliers producing or manufacturing food, and calculates the
reduction in emissions achieved by diverting food waste from the landfill. Project Gigaton includes
reductions in:
1) Food waste in operations
2) Food waste in the value chain (Future – Methodology in development and will be similar to food
waste in operations methodology described below.)
3) Food waste at the customer level (Future – Methodology in development)
Data component reporting pathways and calculations
Calculate emissions reductions from food waste management submitted in in the GSF if all of the
following are true:




Supplier indicates they want waste data collected from their GSF
Supplier indicates they did not report waste data that they previously calculated using the EPA
WARM Tool
Supplier indicates they produce food products

Calculate the emissions reductions from food waste diversion efforts using the methodology below.
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Pathway 1
Food waste diverted

x

(Each record reflects a specific food waste
type and management approach)

Emissions
factors

Food waste
type

=

Emissions
reduction

Management
approach

See source documentation for details on each data input

Pathway 1
Food waste diverted

x

(Each record reflects a specific food waste
type and management approach)

Emissions
factors

Food waste
type

=

Emissions
reduction

Management
approach

See source documentation for details on each data input

Supplier
input

Third party
source

Calculated

Note: To avoid double counting of food waste between the General Waste and Food Waste sub-pillars
 Do not count food waste reported in General Waste Pathway 2b under “Food Waste (nonmeat)” and “Food Waste (meat only)” if the supplier has also reported food waste data.
 Do not count Food Waste Pathway 1 data if the supplier has chosen to report emissions
reductions using the WARM tool (General Waste Pathway 2a), as they may have included food
waste in their calculations using the tool)
Suppliers can report data for each combination of the Food Waste Types and Management Approaches
listed below. Each combination of Food Waste Type and Management Approach also has a specific
emissions factor to use in the calculation.
Food Waste Type


Non-meat food waste total (breakdown
below if available)
o Grains
o Bread



o Fruits and vegetables
o Dairy products
Meat food waste total (breakdown
below if available)
o Beef
o Poultry
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Management Approach


o Food aerobically digested
o Food composted
Food applied to land
Food not harvested / plowed in [not
included in calculation]
Food sent to sewer / wastewater
treatment [not included in calculation]
Food landfilled and combusted [not
included in calculation]

Food not sold to for-profit markets

(total Loss)
 Food donated for human consumption

 Recovered total
o Food sent to animal feed
Note that for Food Waste Type, suppliers may submit data at the category level (non-meat, meat) or at
the sub-category level (beef, poultry). Data validation accounts for double-counting of suppliers that
report both at the category and sub-category level. The same rules apply to Recovered Total under
Management Approach.
Combining data across the data component
To calculate the total emissions reductions for the Food Waste sub-pillar, sum the emissions reduced for
all food waste diversion activities from all companies that submitted in the reporting year.
Source documentation
Project Gigaton uses the following data inputs for calculating reduced emissions in the Food Waste subpillar.
Model inputs

Source

Units

Notes

Food waste diverted

Project Gigaton
Submission Form

Short Tons

Each record is a unique combination
of Food Waste Type and Management
Approach (see list above)

Emissions factors

EPA WARM Tool v14

MT CO2e/Ton of
material reduced

Factor based on Food Waste Type and
Management Approach. See Appendix
for current emissions factors used in
this calculation.
Note: As EPA’s current WARM Tool
does not provide Emissions Factors
specific to food types (e.g., Grains vs.
Breads vs. Beef), WaMart currently
assumes a constant factor across food
types within a given management
approach
Note: Data entered for food not
harvested/plowed in, Food sent to
sewer/wastewater treatment, and
Food Landfilled and combusted are all
not included in the emissions avoided

22

Walmart
Last Updated: April, 2018
calculation.

4.3.4 Packaging
In most cases, packaging is simply a means to transport a product. Once the end user has removed the
product packaging, it becomes waste. Optimizing design, sourcing sustainably and supporting recycling
in packaging can reduce greenhouse gas emissions by reducing weight in transportation, increasing
recycling rates, and lowering the amount of GHG used to manufacture the packaging material itself.
Designers, manufacturers and brands have a unique opportunity to help deliver more efficient and
innovative packaging to shelf.
Data component definition
Walmart enables suppliers to report emissions reductions through two distinct approaches.
1. Pre-established design-for-recyclability enhancements – Support recycling
2. COMPASS tool LCA assessment – Optimize design, source sustainably
Under the Design-for-recyclability approach, Walmart has identified common design changes suppliers
could make to increase recycling rates of specific packaging, and established a calculation methodology
for each. The design changes are: A) Removing non-recyclable shrink-wrap sleeves from PET bottles
(sleeves cause bottles to be sorted into waste for landfill); B) Removing wax coating from corrugated
trays or cases (wax prevents corrugate from being recycled); and C) Removing metal, PVC, and/or
silicone closure, pump, or sprayer from packaging (metal, PVC, and/or silicone closure renders the rest
of the packaging unrecyclable).
Under the COMPASS approach, suppliers are able to report emissions reductions from packaging
changes (design optimization or more sustainable materials) that they have calculated using the
COMPASS LCA tool.
Data component reporting pathways and calculations
Suppliers can report GHG reductions from packaging changes to Walmart in two ways:
1. Via GSF submission under Pre-established design-for-recyclability enhancements – Support
recycling
2. Via GSF submission under COMPASS tool LCA assessment – Optimize design, source sustainably
Note: The GHG benefits of recycling are twofold: avoidance of landfill GHG emissions plus avoidance of
future manufacturing emissions due to the use of post-consumer recycled content instead of virgin
feedstock. Pursuant to life cycle assessment conventions, the second GHG benefit of recycling is usually
accounted for in the “next” lifecycle and attributed to the “new” product or package made using the
recycled content created by the “old” recycled item; i.e., this portion of the GHG benefit of recycling is
not attributed to the package that actually gets recycled. Suppliers must ensure the data they provide
Walmart as part of Project Gigaton does not lead to double counting.
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Pathway 1—GSF table for Pre-established design-for-recyclability enhancements – Support recycling
Calculate reductions for each initiative based on information provided in the GSF using the approach
described below.

P1.1

Ʃ

Mass of PET bottles
that had nonrecyclable shrink x
sleeve and has been
removed or
replaced

Recycling
x
rate

Mass of corrugated
trays/ box that had
wax coating and x
has been removed
or replaced

Recycling
x
rate

Emissions factor
(Landfill avoidance factor +
Avoided material production
factor)

Emissions factor
(Landfill avoidance factor +
Avoided material production
factor)

=

CO2e
reduction
(Calculated)

Mass of PET/HDPE
Emissions factor
container that had a
(Landfill avoidance factor +
Recycling
Avoided material
closure/ pump/
x
x
rate
production factor)
sprayer made of
metal, PVC, or
silicone and has
been removed or
Packaging/ material
replaced
type
See Source documentation for details on each data input

For these calculations, the assumption is that the old design was preventing the packaging from being
recycled and that 100% of the old packaging ended up in landfill. With the enhanced design, Walmart
assumes that recycling is enabled, and emissions reductions are calculated based on the EPA’s metrics
for the national average recycling rate for the waste type (e.g., PET bottle, corrugate). Because this
methodology uses US national average recycling rates, suppliers may only report data for packaging in
the United States in this Pathway. Data entered for the Material type of the bottle / container
determines the recycling rate and the emissions factor used for the calculation.
Pathway 2--GSF table for COMPASS tool LCA assessment – Optimize design, source sustainably.
Suppliers who have optimized packaging design, or sourced more sustainable materials can calculate the
emissions impact of these changes using the COMPASS LCA tool and submit their results in the GSF.
There are no geographic boundaries for data entered through this pathway. Calculate the reduction of
GHG resulting from the packaging change using the formula below:
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P1.2

Emissions
per unit
prior to
change
(kgCO2e)

-

Emissions
per unit
after
change
(kgCO2e)

Total emissions after
change (kgCO2e)

x

Emissions per
unit after change
(kgCO2e)

Conversion
from kg
CO2e to MT
CO2e

x

=

CO2e
reduction
(Calculated)

See Source documentation for details on each data
Combining data across reporting pathways
To calculate the total emissions reductions for the pillar, sum the emissions reduced for all initiatives
submitted in the reporting year by all companies across each of the two pathways.
Source documentation
Project Gigaton uses the following data inputs for calculating reduced emissions in the Packaging pillar.
Not all are necessary depending on the reporting pathway used by supplier.
Model inputs

Source

Units

Notes

Mass of PET bottles that Project Gigaton
had non-recyclable shrink Submission Form
sleeve which has been
removed or replaced

Short tons

Mass of material with design-forrecyclability enhancements

Mass of corrugated trays/ Project Gigaton
box that had wax coating Submission Form
which has been removed
or replaced

Short tons

Mass of material with design-forrecyclability enhancements

Mass of PET/HDPE
container that had a
closure/ pump/ sprayer
made of metal, PVC, or
silicone which has been
removed or replaced

Short tons

Mass of material with design-forrecyclability enhancements

Material type of the bottle Project Gigaton
/ container
Submission Form

N/A

Material type of the bottle/container –
used in determining the emissions factor

Recycling rate

%

Based on the EPA’s metrics for the
national average recycling rate for the
waste type.

Project Gigaton
Submission Form

EPA
Advancing
Sustainable
Materials
Management: 2014




PET bottle: 31.2%
Corrugate: 89.5%
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Tables and Figures,
US EPA, December
2016

Emissions factor

EPA
Emissions factors:
Documentation for
Greenhouse Gas
Emission and Energy
Factors Used in the
Waste Reduction
Model (WARM), US
EPA, February 2016

HDPE bottle / container: 21.6%

For data provided for the mass of
PT/HDPE container with replaced
closure/pump/sprayer, the recycling rate
is determined by the material type of the
bottle/container
MT CO2e/short ton Emissions factor for GHG avoided (MT
CO2e/short ton):
Recycling
PET
2.20
Corrugate 3.12
HDPE
1.47

Landfill
0.02
0.23
0.02

Total
2.22
3.35
1.49

For the data provided for the mass of
PT/HDPE container with replaced
closure/pump/sprayer, the emissions
factor is determined by the material type
of the bottle/container

Emissions per unit prior to Project Gigaton
the change
Submission Form

kgCO2e

This input is provided in the COMPASS
LCA tool if you’ve COMPASS to assess the
packaging change.

Emissions per unit after
the change

Project Gigaton
Submission Form

kgCO2e

This input is provided in the COMPASS
LCA tool if you’ve COMPASS to assess the
packaging change.

Total emissions after the
change

Project Gigaton
Submission Form

kgCO2e

This input is provided in the COMPASS
LCA tool if you’ve COMPASS to assess the
packaging change.

Estimations and assumptions
In Pathway 1 (Pre-established design-for-recyclability enhancements), Walmart assumes a recycling rate
of 0% for PET bottles with a non-recyclable shrink sleeve, corrugate with wax coating, or packaging with
metal, PVC and/or silicone closures, pumps or sprayers. Once suppliers adjust the designs, Walmart
assumes a recycling rate equivalent to the national average for the type of packaging in question.

4.3.5 Agriculture
The adoption of best-in-class agricultural practices, including precision agriculture and animal feed
optimization, can help reduce farmer input costs, improve water quality and reduce greenhouse gas
(GHG) emissions. With almost 92 million cattle, 71 million swine and millions of acres of farmland in the
U.S. alone, there is an important opportunity to scale solutions in agriculture.
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By pursuing best practices in areas such as manure management, enteric emissions, feed inputs, and
other activities in animal agriculture along with fertilizer optimization in crop production, there is
potential to reduce GHG emissions while at the same time reducing waste and improving yield.
Project Gigaton calculates reductions associated with:
● Fertilizer optimization
● Animal agriculture
o Overall farm emissions for dairy and pork
o Manure management
o Beef grazing
o Enteric emissions
4.3.5.1 Fertilizer
Data component definition
Project Gigaton includes emissions reductions from fertilizer optimization programs for crops sourced
for products or as animal feed.
Eligible fertilizer optimization programs that can be reported in this data component include:
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●

Data collection tool that helps benchmark current practices
Rate recommendation based on model optimizing fertilizer cost and crop yield
Land-grant university rate recommendation
Reduced tillage including conservation tillage and no-till
Non-nitrogen fixing cover crops
Combination of tools or farmer surveys with sufficient data showing nutrient use efficiency
improvement of less than 10%
Precision agriculture calibrated to optimize yield
Mid-season application informed by nitrogen monitoring using real-time weather data
Optical sensors with nutrient use efficiency improvement lower than 20% or unknown
Nutrient/Soil management based on soil mapping
High efficiency/sub-surface drip fertigation
Crop rotation or cover crop with nitrogen fixing crops (such as soybeans, alfalfa, beans, clover,
cowpeas, lupines, and vetches)
Working with an agronomist to evaluate and improve nutrient use efficiency
Combination of tools, programs, or farmer surveys with sufficient data showing nutrient use
efficiency improvement of 10-20%
Overall rate recommendations optimized using real-time weather data
Use of a nitrification inhibitor
Optical sensors showing nutrient use efficiency improvement of more than 20%
Combination of tools, programs, or farmer surveys with sufficient data showing nutrient use
efficiency improvement of more than 20%

Data component reporting pathways and calculations
Currently, suppliers can only report reductions from fertilizer optimization programs to Project Gigaton
through the GSF. Emissions reductions are calculated for each enrollment record, which is a unique
combination of crop, location, and set of practices & tools being used in the optimization program.
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Pathway 1
Acres

(by crop type &
location)

x

=

Emissions factor

Crop type

Location

Emissions reduced

Level

Program/practice
type
See source documentation for details on each data input

Supplier
input

Third party
source

Calculated

The emissions factor is based on Crop type, Location, and Program/practice type. The list of
program/practice types have been sorted into 3 different levels depending on the level of impact they
have on reducing GHG emissions (None, Low and High).
For entries where the supplier has designated more than one program/practice type, the calculation
should be conducted using only the single emissions factor that aligns with the highest-level practice
listed.
Combining data across the data component
To calculate the total emissions reductions for the data component, sum the emissions reduced for all
fertilization optimization activities submitted by all companies in the reporting year.
Source documentation
Project Gigaton uses the following data inputs for calculating reduced emissions in the Fertilizer subpillar.
Model inputs

Source

Units

Notes

Acres

Project Gigaton
Submission Form

Acres

Note: If a supplier has reported the same
combination of crop and location (e.g., corn
and Iowa) for two sets of farms with different
practices, the supplier reports them as
separate records. Some practices may overlap
between these sets of farms.

Crop type

Project Gigaton
Submission Form

N/A

Options include barley, beets, carrots, corn,
jalapeños, oats, potatoes, rice, soybeans,
sugar, tomatoes, and wheat). Do not count
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“other,” as a crop type.
Location

Project Gigaton
Submission Form

N/A

Options include each US state and territory and
Canadian province. Do not count entries
marked “Unknown” in the Location
(State/Province) field.

Program/practice
type

Project Gigaton
Submission Form

N/A

Supplier reports a “Y” (Yes) for each practice
that was implemented; supplier can enter “Y”
for more than one practice

Level

USDA and in
N/A
conjunction with our
partners

None, Low or High
Each program/practice type is assigned a
“level” to which it reduces emissions, which is
used in selecting a corresponding emissions
factor unique to each crop and location
combination
See Appendix for how each program/practice
type is designated

Emissions factors

Developed using
USDA model for
Greenhouse Gas
Emissions

MT/CO2e/acre/
year

See Appendix for a full list of emissions factors
Emission factors are currently only available for
the US and Canada, and vary based on the type
of crop and location, and the level (None, Low
or High) to which the program/practice type
reduces emissions
Emissions factors are not cumulative. When a
supplier selects more than one
practice/program type, the highest “level” of
the selected practices is used to determine the
emission factor for the crop type/location
being calculated
See Appendix for all emissions factors
Do not count crops marked “Other” or where
location is reported as “Unknown”

4.3.5.2 Animal agriculture
Walmart is working with stakeholders across the beef, dairy, pork and poultry industries to adopt best
practices that reduce enteric and manure emissions, optimize feed production and improve soil health.
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The Animal Agriculture sub-pillar is calculated by summing across several data components (not all will
apply to each supplier):
●
●
●
●

Overall farm emissions for dairy and pork
Manure management
Beef grazing
Enteric emissions

The Animal Agriculture part of Project Gigaton may not include all the aspects of livestock production
that suppliers are working on, and suppliers should therefore report through other pillars as they are
applicable. Initiatives that do not clearly fall under one of the existing pillars should be reported through
the Other Emissions pillar.
4.3.5.2a Overall farm emissions for dairy and pork
Data component definition
This data component captures emissions reductions resulting from programs implemented on dairy and
pig farms.
Manure management activities for dairy and pig farms are included in this component. However:



Feed production fertilizer optimization is reported in the Fertilizer part of the Agriculture pillar
If the supplier has already reported energy improvements in the Energy pillar, the reductions
cannot also be reported in the Agriculture pillar (e.g., barn energy efficiency projects) – in these
cases, the supplier can choose in which pillar to report the emissions

Data component reporting pathways and calculations
Currently, suppliers have one method of reporting reductions from improvements on farms for dairy or
pork production. If a supplier produces products from dairy cows or from pigs, the supplier provides the
emissions reductions directly, using either the National FARM Program Environmental Stewardship
Module (FARM ES) or the National Pork Board Pork Production Environmental Footprint Calculator
(PPEFC), respectively. See the Source documentation below for additional context on use of these tools.

Pathway 1
MTCO2e (A1.1a
Gigaton form)

+

Dairy Farm (FARM ES)

MTCO2e (A1.1b
Gigaton form)

=

Emissions reduced

Pig Farm (PPEFC)

See Source documentation for details on each data input

Supplier
input

Third party
source

Calculated

For dairy farms, note that the supplier’s reported data is calculated by subtracting the reporting year’s
intensity metric (MT CO2e/FPCM) from the Baseline year’s intensity metric and then multiplying the
remainder by the reporting year’s volume of fat and protein corrected milk (FPCM). Suppliers should
follow a similar approach to calculate the data they submit for pork farm emissions reductions. Suppliers
30

Walmart
Last Updated: April, 2018
should use 2015 data as a baseline, unless 2015 data is unavailable. In this case, use the first year of data
that is available after 2015 as the baseline.
Combining data across the data component
To calculate the total emissions reductions for the Overall Farm Emissions for Dairy and Pork component
of the Animal Agriculture sub-pillar, sum the emissions reduced for all emissions reductions submitted
for dairy and pork farms by all suppliers in the reporting year.
Source documentation
Project Gigaton uses the following data inputs for calculating reduced emissions in the Overall Farm
Emissions for Dairy and Pork data component of the Animal Agriculture sub-pillar.
Model inputs

Source

Units

Notes

Emissions
reductions (Dairy
farms)

Project Gigaton
Submission Form

MTCO2e

Supplier provides dairy farm emission reduced in
the reporting year as calculated from the
National FARM Program Environmental
Stewardship Module (FARM ES) by multiplying
the reporting year's fat and protein corrected
milk (FPCM) production by the change in MT
CO2e/FPCM production (intensity) between 2015
and the reporting year.
The supplier may utilize stratified random
sampling of farms along guidelines provided by
FARM ES.
Currently Project Gigaton only includes
reductions for farms in the US.

Emissions
reductions (Pork
farms)

Project Gigaton
Submission Form

MTCO2e

Supplier provides pig farm emission reduced in
the reporting year as calculated from the
National Pork Board Pork Production
Environment Footprint Calculator (PPEFC) by
multiplying the reporting year’s live weight
production by the change in MT CO2e/live weight
production (intensity) between 2015 and the
reporting year.
The supplier may utilize stratified random
sampling of farms along guidelines provided by
PPEFC.
Currently Project Gigaton only includes
reductions for farms in the US.
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4.3.5.2b Manure management
Data component definition
This data component captures emissions reductions resulting from programs implemented on farms
involved in beef production. Manure management for dairy and pork are captured in the Overall Farm
Emissions for Dairy and Pork component of the Animal Agriculture sub-pillar.
There are six manure management systems currently considered under Project Gigaton:







Composting (in-vessel or static)
Composting (natural aeration)
Composting (intensive with forced aeration)
Dry lot
Liquid/slurry storage with natural or induced crust
Liquid/slurry storage without crust

Data component reporting pathways and calculations
Currently, suppliers can only report reductions from manure management improvements for beef
through the GSF. If a supplier produces products from beef cattle, the supplier provides data points for
the below calculation.
The estimated greenhouse gas equivalency will be calculated in accordance with the methodology
outlined by the Intergovernmental Panel on Climate Change (IPCC), using the formula below:
Pathway 1

Percentage of
# Animals with
x the animals’ x
manure
manure
managed by a
managed by a
new system
new system

Emissions factor - Emissions factor x
(old system)
(new system)

# Months
in place
(during
reporting
year)

= Emissions
reduced

12 (months
per year)

Manure management scenario
See Source documentation for details on each data input

Supplier
input

Third party
source

Calculated

Suppliers report management scenarios the year they were implemented and again in the years that
follow.
Combining data across the data component
To calculate the total emissions reductions for the Manure Management data component of the Animal
Agriculture sub-pillar, sum the emissions reduced for all emissions reductions submitted for Manure
Management for Beef Cattle across all companies in the reporting year.
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Source documentation
Project Gigaton uses the following data inputs for calculating reduced emissions in the Manure
Management data component of the Animal Agriculture sub-pillar.
Model inputs

Source

Number of animals Project Gigaton
with manure
Submission Form
managed by a new
system

Units

Notes

Numeric

Refers to the average population of animals
covered by the system during the year
Note that while Project Gigaton also requests
information for the number of projects, the
Number or animals covered by new system refers
to the total number of animals for that system
across all projects
Note: Emissions factors are currently only
available for the US and thus suppliers should
only report manure management activities for
farms in the US

Percentage of the
animals’ manure
managed by a new
system

Project Gigaton
Submission Form

Emissions factor
(new and old
systems)

Calculated using
MT CO2e/ head/
IPCC methodology year
and data from
Inventory of U.S.
Greenhouse Gas
Emissions and Sinks:
1990–2015 (EPA,
2017)

The management manure scenario determines
the emissions factors used for the new and old
systems

Project Gigaton
Submission Form

Supplier selects a change in systems that was
implemented:

Manure
management
scenario

%

See Appendix for full list of emissions factors
Note: Emissions factors are currently only
available for the US and thus suppliers should
only report manure management activities for
farms in the US







Replaced composting with forced aeration
with composting that is in-vessel or static
Replaced composting with forced aeration
with composting using natural aeration
Replaced dry lot composting that is invessel or static
Replaced dry lot with composting using
natural aeration
Replaced liquid/slurry storage without
crust with liquid/slurry storage with natural
or induced crust
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Replaced liquid/slurry storage wi thout
crust with composting that is in-vessel or
static
Replaced liquid/slurry storage with crust
with composting that is in-vessel or static
Replaced liquid/slurry storage without
crust with composting using natural
aeration
Replaced liquid/slurry storage with crust
composting with natural aeration

Scenarios were aggregated from sources
including the EPA, California Air Resources Board,
and FARM ES
Number of months Project Gigaton
in place (during the Submission Form
reporting year)

Numeric

Maximum of 12

4.3.5.2c Beef grazing
Data component definition
This data component captures emissions reductions resulting from grazing optimization programs for
beef cattle.
Data component reporting pathways and calculations
Currently, suppliers have one method of reporting reductions from grazing optimization programs. If a
supplier produces products from beef cattle, the supplier provides data points for the below calculation.

Pathway 1

Ʃ

Area enrolled in
grazing land
optimization
program

% P Adoption

x

(% of acres with NRCS
practices successfully
implemented, by practice
type)

x

P factor

=

Emissions
reduced

See Source documentation for details on each data input

Supplier
input

Third party
source

Calculated
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Combining data across the data component
To calculate the total emissions reductions for the Beef Grazing component of the Animal Agriculture
sub-pillar, sum the emissions reduced across the management practices implemented for each supplier
that submits beef grazing optimization activities in the reporting year.
Source documentation
Project Gigaton uses the following data inputs for calculating reduced emissions in the Beef Grazing
component of the Animal Agriculture sub-pillar.
Model inputs

Source

Units

Notes

Area enrolled in
grazing land
optimization
program

Project Gigaton
Submission Form

Acres

Refers to total area enrolled in the reporting year

% P Adoption (% of Project Gigaton
acres with NRCS
Submission Form
practices
successfully
implemented, by
practice type)

Note: Emissions factors are currently only
available for the US and thus suppliers should
only report beef grazing optimization activities
for farms in the US
Numeric

Percentages are reported for area enrolled in
grazing optimization programs in the reporting
year:
 In managed/prescribed grazing
 In riparian buffers
 Converting marginal cropland to pasture
 Range planting or restoration
 Silvopasture
 Fertilizer timing
 Manure fertilizer
If % adoption of practices is unknown, apply
default percentages as noted in Appendix.

P Factor

Based on emission
reduction
coefficients from
NRCS/Colorado
State University’s
COMET-Planner

MTCO2e

Emissions factors refer to avoided emissions as a
result of implementing NRCS practices. Factors
vary by practice type.
See Appendix for full list of factors. Note 80% of
production in dry production zones was assumed
for the factors
Note: Emissions factors are currently only
available for the US and thus suppliers should
only report beef grazing optimization activities
for farms in the US
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4.3.5.2d Enteric emissions
Data component definition
This data component captures emissions reductions resulting from enteric emissions optimization for
beef cattle.
Data component reporting pathways and calculations
Currently, suppliers can submit enteric emissions reductions only through the GSF. If a supplier produces
products from beef cattle, the supplier provides data points for the below calculation.
Pathway 1
# Feedlot beef cattle in
an optimization
program

x

% Reduction of
enteric
emissions due
to optimization

x

Enteric
factor

=

Emissions
reduced

See Source documentation for details on each data input

Supplier
input

Third party
source

Calculated

Combining data across the data component
To calculate the total emissions reductions for the Enteric Emissions data component of the Animal
Agriculture sub-pillar, sum the emissions reduced for all enteric emissions optimization activities across
all companies in the reporting year.
Source documentation
Project Gigaton uses the following data inputs for calculating reduced emissions in the Enteric Emissions
data component of the Animal Agriculture sub-pillar.
Model inputs

Source

Units

Notes

Number of feedlot Project Gigaton
beef cattle in an
Submission Form
optimization
program

Numeric

Refers to the average population of animals at
the feedlot(s) covered by enteric emissions
optimization program in the reporting year

% Reduction of
Based on dairy
enteric emissions science combined
due to optimization with US EPA
potential for beef
reduction

%

% Reduction = 1.35%
Walmart calculated this metric using third party
research

Enteric factor

MT
CO2e/head/year

1.06 MT CO2e/head/year

US EPA GHG
Inventory
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4.3.6 Deforestation
Project Gigaton calculates reductions associated with:




Palm oil
Beef
Pulp and paper

As soy production is also an important factor in deforestation Walmart is evaluating how to include it in
Project Gigaton. So far, we identified emissions factors, but a gap still exists in identifying a mechanism
that confirms forest conversion has occurred. We hope to be able to overcome this hurdle and add soy
to our methodology in the future.
In addition, we are also currently considering adding timber as another data component of this
methodology, and we plan to expand the scope of this pillar to include additional commodities
commonly sold in Europe and China in the coming years.
4.3.6.1 Palm oil
Data component definition
This data component captures emissions reductions resulting from sustainably sourced palm oil. Project
Gigaton currently only counts emissions reduction associated with sourcing sustainable palm oil from
Malaysia, Indonesia and Papua New Guinea that are certified by either RSPO Next or Rainforest Alliance.
Data component reporting pathways and calculations
Currently, suppliers can only report reductions from sustainably sourced palm oil through the GSF. If a
supplier purchases or produces palm oil, the supplier provides data points for the below calculation.

Pathway 1

RSPO NEXT certified
palm oil,
sourced from Malaysia,
Indonesia, and Papua
New Guinea

+

Rainforest Alliance
certified palm oil,
sourced from Malaysia,
Indonesia, and Papua New
Guinea

x

Emissions factor

=

Emissions
reduced

See Source documentation for details on each data input

Supplier
input

Third party
source

Calculated

Combining data across the data component
To calculate the total emissions reductions for the Palm Oil sub-pillar, sum the emissions reduced for all
emissions reductions submitted for sustainably sourced palm oil across all companies in the reporting
year.
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Source documentation
Project Gigaton uses the following data inputs for calculating reduced emissions in the Palm Oil data
component of the Deforestation pillar.
Model inputs

Source

Units

RSPO NEXT certified
Project Gigaton
palm oil, sourced from: Submission Form
 Malaysia
 Indonesia
 Papua New
Guinea

Short tons

Rainforest Alliance
certified palm oil,
sourced from:
 Malaysia
 Indonesia
 Papua New
Guinea

Project Gigaton
Submission Form

Short tons

Emissions factor

RSPO GHG
Calculator and in
conjunction with
our partners

MT CO2e/MT
sustainable palm oil
sourced

Notes

Developed using the RSPO GHG Calculator




Malaysia: 7.2 MT CO2e/metric tonne
palm oil
Indonesia: 11.1 MT CO2e/metric
tonne palm oil
Papua New Guinea: 2.5 MT
CO23/metric tonne palm oil

Currently Walmart has calculated factors
from RSPO Next and applies these
emissions reductions for both RSPO Next
and Rainforest Alliance certifications

4.3.6.2 Beef
Data component definition
This data component captures emissions reductions resulting from sustainably sourced beef. Project
Gigaton currently collects information on beef sourced from Brazil that is verified deforestation-free
using AgroTools or Terras.
Data component reporting pathways and calculations
Currently, suppliers can only report reductions from sustainably sourced beef through the GSF. If a
supplier purchases or produces beef, the supplier provides data points for the below calculation.
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Pathway 1

Fresh beef

Verified by
AgroTools or
Terras

Supplier
input

x

Fresh beef to
carcass weight
conversion factor

x

Brazil State

Third party
source

Emissions
factor

=

Emissions
reduced

Brazil State

Calculated

Combining data across the data component
To calculate the total emissions reductions for the Beef sub-pillar, sum the emissions reduced for all
emissions reductions submitted for sustainably sourced beef across all companies in the reporting year.
Source documentation
Project Gigaton uses the following data inputs for calculating reduced emissions in the Sustainable Beef
data component of the Deforestation pillar.
Model inputs

Source

Units

Notes

Fresh beef

Project Gigaton
Submission Form

Short tons

Refers to fresh beef sold to Walmart Brazil

Brazil state

Project Gigaton
Submission Form

N/A

Designates source of origin

Deforestation-free
verification method

Project Gigaton
Submission Form

N/A

Fresh beef to Carcass
Weigh Equivalent
conversion factor

USDA

Carcass weight short 1.43 – Conversion of fresh beef to carcass
tons/fresh beef short weight equivalence, assumes 70% of the
tons
carcass weight is attributable to fresh beef

Emissions factor

Calculated using
MT CO2e/tonne CWE
the Brazil National beef
Reference Level for
REDD UNFCCC
Data from INPE

Supplier can enter any state in Brazil, and
Walmart will calculate the emissions for
those states where it has developed
emissions factors
AgroTools or Terras.
A verification tool must be entered for data
to be counted

Calculated by dividing total CO2e emissions
from beef production by total beef
production by region, divided by 20 year
temporal allocation per IPCC legacy
emission guidance
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National Institute
for Space research

See Appendix for conversion factors

4.3.6.3 Pulp and paper
Data component definition
This data component captures emissions reductions resulting from sustainably sourced pulp and paper.
Project Gigaton currently only counts certified pulp and paper or recycled content, which includes
recycled fiber content associated with the product design (e.g., tissue, paper towel). Suppliers should
report recycled fiber content associated with paper packaging in the Packaging Pillar.
Project Gigaton counts virgin pulp and paper certified by FSC and SFI from all countries. PEFC
certification is only counted if the wood was harvested in one of the countries listed in the source
documentation table.
Data component reporting pathways and calculations
Currently, suppliers can only report reductions from sustainably sourced pulp and paper through the
GSF. If a supplier purchases or produces pulp or paper for use in its products, the supplier provides data
points for the below calculation.

Pathway 1

Certified pulp
and paper (FSC,
SFI, or PEFC from
qualifying
countries)

x

Emissions
factor

+

Postconsumer
recycled
material

x

Emissions
factor

=

Emissions
reduced

See Source documentation for details on each data input

Supplier
input

Third party
source

Calculated

Combining data across the data component
To calculate the total emissions reductions for the Pulp and Paper sub-pillar, sum the emissions reduced
for all data submitted for sustainably sourced pulp and paper across all companies in the reporting year.
Source documentation
Project Gigaton uses the following data inputs for calculating reduced emissions in the Pulp and Paper
data component of the Deforestation pillar.
Model inputs

Source

Units

Notes
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Certified pulp and
paper

Project Gigaton
Submission Form

Short tons

Project Gigaton only counts data if the
supplier indicates an FSC, SFI, or PEFC*
*If Certification is PEFC, only count data if
the reported source country is one of the
following: Anguilla, Belgium, Czech
Republic, Denmark, Estonia, Germany,
Hungary, Ireland, Latvia, Lithuania,
Netherlands, Portugal, South Korea, Spain,
Switzerland and the UK
Certifications marked as “Other,” do not
count toward Project Gigaton

Post-consumer
recycled material

Project Gigaton
Submission Form

Short tons

Note: Recycled fiber content associated
with paper packaging should be reported in
the Packaging Pillar

Emissions factors

Developed by
Walmart in
conjunction with
our partners

MT CO2e/Tonne
certified pulp

0.05 MT CO2/Tonne certified pulp or
recycled content
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4.3.7 Product use
Consumer use is an important part of a product’s lifecycle. Designers, manufacturers and brands have a
unique opportunity to help customers be more sustainable by delivering more efficient and innovative
products to shelf – specifically, products that help the customer lower the greenhouse gas emissions
associated with their use of a product after bringing it home
Data component definition
Project Gigaton counts GHG reductions that take place during the product use phase as a result of
improvements in the energy efficiency of the product. Walmart’s methodology for calculating GHG
improvements during product use involves estimating the lifetime energy savings resulting from a more
efficient product when compared to a baseline model, and then converting those energy savings to GHG
emissions.
It should also be noted, however, that just as we stock a wide variety of products in our stores, there
may be a variety of ways, beyond just reducing energy use, that products can reduce GHG emissions
during their use. There are also numerous credible approaches to calculate the emissions impact of
energy efficient products beyond the methodology presented below in Pathway 2. If suppliers follow
this approach, we recommend they work with an NGO or reputable organization and report your results
publicly through disclosure organizations such as CDP.
Data component reporting pathways and calculations
Pathway 1—Supplier reports that the emissions reduction activities it wants to report were provided
in its CDP disclosure. In this case, the supplier already reports all product use-related emissions
reduction data for the reporting year through the CDP Climate Change Questionnaire, question 3.3b. For
suppliers selecting this response, Walmart pulls data from the supplier’s CDP disclosure and calculates
the emissions reductions for each initiative using the following approach.

Pathway 1
Estimated Annual CO2e
Savings (CDP)

=

Emissions reduced

See Source documentation for details on each data input

Supplier
input

Third party
source

Calculated

Pathway 2—Supplier reports that it did not or does not want to report any reductions to Walmart via
CDP this year and is instead reporting reductions through the GSF. With this selection, no data is
required from a CDP submission. Instead, calculate reductions for each initiative based on information
provided in the GSF using the approach described below.
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Pathway 2
More efficient product

Baseline product
Energy per
hour of use

x

Average
lifetime
hours of use
of the
baseline
product

x

Energy
per hour
of use

Emissions
factor

-

x

Average
lifetime
hours of use
of the
baseline
product*

Energy type

x

Emissions
factor

x

Units sold
in the
reporting
year

=

Emissions
reduction

Energy type

See Source documentation for details on each data input
* Supplier only reports average lifetime hours of use for the baseline product

The supplier chooses the “baseline product”, which must be the supplier’s own product that represents
the generation immediately preceding the more efficient product. If no such prior product exists, the
supplier should choose the baseline based on one of the guidance below.




If the supplier introduces a product that exists in the marketplace already but is the suppliers
first model in the category, the baseline must be the best-in-class, most efficient product
already on the market (as determined by the supplier). For example, if a supplier is about to
launch its first microwave oven, the baseline product would be the most efficient comparable
microwave oven already on the market.
If the supplier introduces a product that has a valid EPA Energy Star certification in the year
being reported, the supplier may use the product’s Energy Star certification performance
qualification threshold as a baseline.

The total units of the “more efficient” product can only be reported to Project Gigaton for five years
following its initial retail date, after which point it will be considered “business as usual” and is no longer
eligible to be submitted as an emission reduction initiative for the purpose of Project Gigaton. If the
initial retail date of the “more efficient” product was prior to the start of Project Gigaton, the
comparative sales increase of the “more efficient” product can be reported as “units sold” through
Project Gigaton reporting year 2020. The comparative sales increase should be calculated by subtracting
the previous year’s sales of the “more efficient” product from the current year’s sales.
Instead of reporting at an item level, suppliers may choose to also report consolidated data for a large
number of products by developing average figures that are weighted proportionately to the products
represented. The calculation methodology remains the same.
Pathway 3—Supplier reports that emissions reductions activities were reported through CDP and
additional activities were reported in the GSF. When selected, calculate reductions by following the
procedures above in BOTH pathway 1 and Pathway 2, and summing the results.
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Combining data across reporting pathways
To calculate the total emissions reductions for the pillar, sum the emissions reduced for all initiatives
submitted in the reporting year by all companies.
Source documentation
Project Gigaton uses the following data inputs for calculating reduced emissions in the Product Use
pillar. Not all are necessary depending on the reporting pathway used by supplier.
Model inputs

Source

Units

Notes

Estimated Annual CO2e
Savings (CDP)

CDP response

MTCO2e

CC3.3b

Lifetime energy saved per
unit

Project Gigaton
Submission Form

Supplier selects
Calculated within Project Gigaton
kWh, gallons, therms Submission Form as the difference
or MCF
between the baseline and more
efficient product

Energy / hour of use

Project Gigaton
Submission Form

Supplier selects
Supplier reports energy per hour of
kWh, gallons, therms use for both the baseline and more
or MCF
efficient product

Average lifetime hours of
use

Project Gigaton
Submission Form

Hours

Energy source (units)

Project Gigaton
Submission Form

Supplier selects
Electricity - kWh;
Gasoline - gallons;
Natural gas- therms
or MCF

Units sold/year of the more Project Gigaton
efficient product in the
Submission Form
reporting year

Numeric

Emissions factors

Energy units
(selected by
supplier)/MTCO2e

EPA GHG
Equivalencies
calculator

Walmart assumes the average lifetime
is consistent between the baseline
and more efficient product

Avoided emissions of consuming,
versus not consuming, energy during
product use:
● 1 kWh electricity = 0.0007
MTCO2e
● 1 gallon gasoline = 0.009
MTCO2e1 MCF natural gas =
0.055 MTCO2e
● 1 therm natural gas = 0.005
MTCO2e
Note: Emissions factors do not reflect
geography of use
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Estimations and assumptions
 The baseline product selected by the supplier is a relevant comparison for energy that would
have been used had the new product not been developed
 The calculations assume that the lifetime hours of use and the units sold between the baseline
product and more efficient product would be the same

Appendix: Emissions factors
Appendix 1 Energy emissions factors
Appendix 1.1 US Electricity factors
Note: Walmart uses factors from IEA for other geographies, but these cannot be shared publicly by
Walmart.
Country/Region
ASCC Alaska Grid
ASCC Miscellaneous
ERCOT All
FRCC All
HICC Miscellaneous
HICC Oahu
MRO East
MRO West
NPCC Long Island
NPCC New England
NPCC NYC/Westchester
NPCC Upstate NY
RFC East
RFC Michigan
RFC West
SERC Virginia/Carolina
SERC Midwest
SERC Mississippi Valley
SERC South
SERC Tennessee Valley
SPP North
SPP North
SPP South
WECC California
WECC Northwest
WECC Rockies

Emissions factor (MT CO2e/MWh)
0.4217
0.3098
0.5207
0.4902
0.4298
0.6760
0.7604
0.6240
0.5463
0.2616
0.3025
0.1667
0.3785
0.6997
0.6309
0.3914
0.8100
0.4659
0.5219
0.6103
0.7196
0.6735
0.2588
0.4143
0.7935
0.3991

Appendix 1.2 Stationary and mobile fuels combustion
Energy source (GSF)
gasoline

Value

Original Units
kg CO2/gallon

Source
GHG Protocol

Notes
Transport Fuel Use - Gasoline/petrol - US

kg CO2/gallon

GHG Protocol

Transport Fuel Use - On-Road Diesel Fuel - US

8.81
diesel
10.15
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aviation fuel

kg CO2/gallon

GHG Protocol

Transport Fuel Use - Aviation gasoline - US

kg CO2/TJ fuel

GHG Protocol

Stationary Combustion - Natural gas

kg CO2/tonne of
fuel
kg CO2/tonne of
fuel
kg CO2/tonne of
fuel
kg CO2/tonne of
fuel
kg CO2/tonne of
fuel
kg CO2/tonne of
fuel

GHG Protocol
GHG Protocol

Stationary Combustion - Liquified Petroleum
Gas
Stationary Combustion - Sub-bituminous coal

GHG Protocol

Stationary Combustion - Residual fuel oil

GHG Protocol

Stationary Combustion - Other petroleum
products
Stationary Combustion - Wood or wood waste

8.32
natural gas
56,100
LPG
2,985
coal
1,816
fuel oil
3,127
other oil products
2,947
biomass
1,747
biofuel
1,912

GHG Protocol
GHG Protocol

Stationary Combustion - Biodiesels (the biofuels
in Transport were too divergent to take an
average)

Appendix 2 Waste emissions factors
Appendix 2.1 General waste emissions factors
Material
Aluminum Cans
Aluminum Ingot
Steel Cans
Copper Wire
Glass
HDPE
LDPE
PET
LLDPE
PP
PS
PVC
PLA
Corrugated
Containers
Magazines/Thirdclass Mail
Newspaper
Office Paper
Phonebooks
Textbooks
Dimensional
Lumber
Medium-density
Fiberboard
Food Waste (nonmeat)
Food Waste
(meat only)
Yard Trimmings,
Grass, Leaves,

GHG Emissions per Ton of
Material Recycled
(MTCO2E/ton of material
diverted)
9.11
7.19
1.81
4.71
0.28
0.87
NA
1.12
NA
NA
NA
NA
NA

GHG Emissions per Ton of
Material Composted
(MTCO2E/ton of material
diverted)
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
0.15

GHG Emission per Ton of
Material Anaerobically
Digested (MT CO2e/ton of
material diverted)
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

3.12

NA

NA

3.07

NA

NA

2.75
2.86
2.64
3.11

NA
NA
NA
NA

NA
NA
NA
NA

2.46

NA

NA

2.47

NA

NA

NA

0.18

0.06

NA

0.18

0.06

NA

0.15

NA
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Branches
Mixed Paper
Mixed Metals
Mixed Plastics
Mixed
Recyclables
Mixed MSW
Carpet
Personal
Computers
Clay Bricks
Concrete
Fly Ash
Tires
Asphalt Concrete
Asphalt Shingles
Drywall
Fiberglass
Insulation
Vinyl Flooring
Wood Flooring

3.53
4.34
1.02

NA
NA
NA

NA
NA
NA

2.82

NA

NA

NA
2.36

NA
NA

NA
NA

2.50

NA

NA

NA
0.01
0.87
0.38
0.08
0.09
0.00

NA
NA
NA
NA
NA
NA
NA

NA
NA
NA
NA
NA
NA
NA

NA

NA

NA

NA
NA

NA
NA

NA
NA

Appendix 2.2 Food Waste emissions factors

Waste Type

Non-meat
food waste
total
Grains
Bread
Fruits and
Vegetables
Dairy
Products
Meat food
waste total
Beef
Poultry

GHG Emissions per Ton of Food Recovered (details if available)
(MTCO2E)
GHG Emissions per
GHG Emissions per
GHG Emissions
Ton of Food
Ton of Food sent
per Ton of Food
anaerobically
to animal feed
composted
digested
(MTCO2E/ton of
(MTCO2E/ton of
(MTCO2E/ton of
material diverted)
material diverted)
material diverted)

GHG Emissions per
Ton of Food donated
for human
consumption
(MTCO2E/ton of
material diverted)

GHG Emissions per
Ton of Food
Recovered Total
(MTCO2E/ton of
material diverted)

0.54

0.26

0.54

0.06

0.18

0.54
0.54

0.26
0.26

0.54
0.54

0.06
0.06

0.18
0.18

0.54

0.26

0.54

0.06

0.18

0.54

0.26

0.54

0.06

0.18

0.54

0.26

0.54

0.06

0.18

0.54
0.54

0.26
0.26

0.54
0.54

0.06
0.06

0.18
0.18

Appendix 3 Agriculture emissions factors
Appendix 3.1 Fertilizer Emissions Factors
Emissions factors for each type of practice and tool that a supplier can select are assigned a GHG savings
category (1 through 4), which refers to the level of savings avoided. As the avoided emissions factor
differs by crop and state/province, the level is used to determine which factor to apply to the data
provided by the supplier (e.g., wheat grown in Nebraska has different avoided emissions by type of
practice/tool).
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Practices and Tools by Level of GHG Savings
Practices and tools, by GHG savings category
None

Low

• Data collection tool that helps
benchmark current practices
• Rate recommendation based on
model optimizing fertilizer cost and
crop yield
• Land-grant university rate
recommendation
• Reduced tillage including
conservation tillage and no-till
• Non-nitrogen fixing cover crops
• Combination of tools or farmer
surveys with sufficient data showing
nutrient use efficiency improvement
of less than 10%

High

• Precision agriculture calibrated to
optimize yield
• Mid- to late-season application
informed by nitrogen-loss
monitoring using real-time weather
data
• Optical sensors with nutrient use
efficiency improvement lower than
20% or unknown
• Nutrient/Soil management based on
soil mapping
• High efficiency/sub-surface drip
fertigation
• Crop rotation or cover crop with
nitrogen fixing crops such as soy,
alfalfa, legumes, etc. (can list all)
• Working with an agronomist to
evaluate and improve nutrient use
efficiency
• Combination of tools, programs, or
farmer surveys with sufficient data
showing nutrient use efficiency
improvement of 10-20%

• Overall rate recommendations optimized
using real-time weather data
• Use of a nitrification inhibitor
• Optical sensors showing nutrient use
efficiency improvement of more than
20%
• Combination of tools, programs, or
farmer surveys with sufficient data
showing nutrient use efficiency
improvement of more than 20%

Emissions Factors by Crop, Location and Level of GHG Savings
Crop
Barley
Barley
Barley
Barley
Barley
Barley
Barley
Barley
Barley
Barley
Barley
Barley
Carrots
Carrots
Carrots
Carrots
Carrots
Carrots
Carrots
Carrots
Carrots

Geography
Colorado
Colorado
Idaho
Idaho
Montana
Montana
North Dakota
North Dakota
United States
United States
Wyoming
Wyoming
Arizona
Arizona
California
California
Canada
Canada
Georgia
Georgia
Michigan

Level translation to High /
Low
LOW
HIGH
LOW
HIGH
LOW
HIGH
LOW
HIGH
LOW
HIGH
LOW
HIGH
LOW
HIGH
LOW
HIGH
LOW
HIGH
LOW
HIGH
LOW

Emission Factor
(MT CO2e/acre/year)
0.0296
0.0592
0.0203
0.0407
0.0102
0.0203
0.0164
0.0327
0.0159
0.0318
0.0208
0.0415
0.0117
0.0234
0.0075
0.0150
0.0187
0.0375
0.0210
0.0420
0.0172
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Carrots
Carrots
Carrots
Carrots
Carrots
Carrots
Carrots
Carrots
Carrots
Celery
Celery
Corn
Corn
Corn
Corn
Corn
Corn
Corn
Corn
Corn
Corn
Corn
Corn
Corn
Corn
Corn
Corn
Corn
Corn
Corn
Corn
Corn
Corn
Corn
Corn
Corn
Corn
Corn
Corn
Corn
Corn
Corn
Corn
Corn
Corn
Corn
Corn
Corn
Corn
Corn
Corn
Corn
Corn
Corn
Corn
Corn

Michigan
New Jersey
New Jersey
Ohio
Ohio
Texas
Texas
Washington
Washington
Michigan
Michigan
California
California
Colorado
Colorado
Illinois
Illinois
Indiana
Indiana
Iowa
Iowa
Kansas
Kansas
Kentucky
Kentucky
Michigan
Michigan
Minnesota
Minnesota
Missouri
Missouri
Nebraska
Nebraska
New Mexico
New Mexico
New York
New York
North Carolina
North Carolina
Ohio
Ohio
Pennsylvania
Pennsylvania
South Carolina
South Carolina
South Dakota
South Dakota
Tennessee
Tennessee
Texas
Texas
Utah
Utah
Vermont
Vermont
Virginia

HIGH
LOW
HIGH
LOW
HIGH
LOW
HIGH
LOW
HIGH
LOW
HIGH
LOW
HIGH
LOW
HIGH
LOW
HIGH
LOW
HIGH
LOW
HIGH
LOW
HIGH
LOW
HIGH
LOW
HIGH
LOW
HIGH
LOW
HIGH
LOW
HIGH
LOW
HIGH
LOW
HIGH
LOW
HIGH
LOW
HIGH
LOW
HIGH
LOW
HIGH
LOW
HIGH
LOW
HIGH
LOW
HIGH
LOW
HIGH
LOW
HIGH
LOW

0.0345
0.0144
0.0287
0.0172
0.0345
0.0152
0.0305
0.0305
0.0610
0.0391
0.0782
0.0568
0.1074
0.0105
0.0209
0.0522
0.1007
0.0555
0.1067
0.0346
0.0580
0.0186
0.0370
0.0465
0.0893
0.0232
0.0387
0.0237
0.0446
0.0219
0.0437
0.0196
0.0369
0.0301
0.0463
0.0094
0.0188
0.0169
0.0282
0.0381
0.0684
0.0163
0.0303
0.0091
0.0175
0.0120
0.0239
0.0072
0.0144
0.0301
0.0568
0.0340
0.0578
0.0457
0.0883
0.0139
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Corn
Corn
Corn
Oats
Oats
Oats
Oats
Oats
Oats
Oats
Oats
Oats
Oats
Oats
Oats
Oranges
Oranges
Potatoes
Potatoes
Rice
Rice
Rice
Rice
Soybeans
Soybeans
Soybeans
Soybeans
Soybeans
Soybeans
Soybeans
Soybeans
Beets
Beets
Beets
Beets
Beets
Beets
Tomatoes
Tomatoes
Wheat
Wheat
Wheat
Wheat
Wheat
Wheat
Wheat
Wheat
Wheat
Wheat
Wheat
Wheat
Wheat
Wheat
Wheat
Wheat
Wheat

Virginia
Wisconsin
Wisconsin
Alberta
Alberta
Manitoba
Manitoba
New Brunswick
New Brunswick
Ontario
Ontario
Quebec
Quebec
Saskatchewan
Saskatchewan
Florida
Florida
Idaho
Idaho
Arkansas
Arkansas
Louisiana
Louisiana
Illinois
Illinois
Iowa
Iowa
Minnesota
Minnesota
Nebraska
Nebraska
Idaho
Idaho
Minnesota
Minnesota
North Dakota
North Dakota
California
California
Idaho
Idaho
Illinois
Illinois
Iowa
Iowa
Kansas
Kansas
Nebraska
Nebraska
North Carolina
North Carolina
North Dakota
North Dakota
Ohio
Ohio
South Carolina

HIGH
LOW
HIGH
LOW
HIGH
LOW
HIGH
LOW
HIGH
LOW
HIGH
LOW
HIGH
LOW
HIGH
LOW
HIGH
LOW
HIGH
LOW
HIGH
LOW
HIGH
LOW
HIGH
LOW
HIGH
LOW
HIGH
LOW
HIGH
LOW
HIGH
LOW
HIGH
LOW
HIGH
LOW
HIGH
LOW
HIGH
LOW
HIGH
LOW
HIGH
LOW
HIGH
LOW
HIGH
LOW
HIGH
LOW
HIGH
LOW
HIGH
LOW

0.0272
0.0137
0.0274
0.0221
0.0442
0.0221
0.0442
0.0265
0.0530
0.0088
0.0177
0.0177
0.0354
0.0119
0.0239
0.0442
0.0884
0.0561
0.1122
0.0451
0.0902
0.0353
0.0706
0.0176
0.0350
0.0092
0.0185
0.0064
0.0128
0.0084
0.0167
0.0325
0.0650
0.0139
0.0278
0.0159
0.0318
0.0269
0.0538
0.1553
0.3085
0.0314
0.0595
0.0157
0.0314
0.0928
0.1856
0.0919
0.1830
0.1273
0.2525
0.1522
0.3031
0.2483
0.4962
0.1032
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Wheat
Wheat
Wheat
Wheat, Spring
Wheat, Spring
Wheat, Spring
Wheat, Spring

South Carolina
Virginia
Virginia
Idaho
Idaho
North Dakota
North Dakota

HIGH
LOW
HIGH
LOW
HIGH
LOW
HIGH

0.2009
0.0483
0.0966
0.0294
0.0572
0.0187
0.0363

Appendix 3.2 Manure Management Emissions Factors
Manure management system

MT CO2e/head/year

Composting (in-vessel or static)
Composting (natural aeration)
Composting (intensive with forced aeration)
Dry lot
Liquid/slurry storage with natural or induced crust
Liquid/slurry storage without crust

0.298
0.402
2.741
0.666
0.675
0.802

Appendix 3.3 Beef Grazing Factors
Default Percentages for Allocation of Practices and Beef Grazing Emissions Factors
Practice type

Assumed (default) percentage of
total acres under grazing land
optimization program

Emissions factor (MT CO2e/acre)

Managed/prescribed grazing

10%

0.196

Riparian buffers (3% of production land available
for adoption)

1%

1.22

Converting marginal cropland to pasture

10%

0.37

Range planting or restoration

30%

0.372

Silvopasture

1%

0.788

Fertilizer timing

20%

0.054

Manure fertilizer

10%

1.16

Appendix 4 Deforestation emissions factors
Appendix 4.1 Beef Emissions Factors
Project Gigaton counts certified beef sourced from the states for which Walmart has calculated
emissions factors.
Region
Acre
Amazonas
Amapa
Maranhao
Mato Grosso
Para
Rondonia
Roraima
Tocantins

Estimated Avoided Emissions from Purchase of Verified D-free
Beef using Terras or AgroTools with 20 year Temporal Allocation
(tonnes CO2e/tonne CWE* beef)
6
19
5
2
4
6
5
11
1
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Total Amazon

5

* CWE: Carcass Weight Equivalent

52

