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The R&D GREET effort at Argonne National Laboratory is supported by the Office of Energy Efficiency and 

Renewable Energy, the Office of Fossil Energy and Carbon Management, the Office of Clean Energy Demonstration, 

the Office of Technology Transitions, the Office of Nuclear Energy, and ARPA-E of the US Department of Energy 

(DOE) under contract DE-AC02-06CH11357. The views and opinions expressed herein do not necessarily state or 

reflect those of the US government or any agency thereof. Neither the US government nor any agency thereof, nor 

any of their employees, makes any warranty, expressed or implied, or assumes any legal liability or responsibility 

for the accuracy, completeness, or usefulness of any information, apparatus, product, or process disclosed, or 

represents that its use would not infringe privately owned rights. 

R&D GREET disclaimer 

Argonne’s R&D GREET is to inform the life cycle analysis of technical community. Not all pathways and data in R&D 

GREET are appropriate for use in circumstances where a high level of quantitative certainty or precision is required. 

GREET is referenced in numerous independent state and federal compliance and incentive programs (including 

solicitations, rulemakings, and tax incentives), but it is important to note that R&D GREET is not the version used by 

any of these specific programs. Argonne does not warrant that use of R&D GREET is consistent with the 

requirements of any particular regulatory or incentive program. 



Commercial use: 

For commercial use, please contact www.anl.gov/partners.

Non-commercial use:

This license is based on the Creative Commons Attribution-Non Commercial 4.0 International Public License, with the following modified definition.

Non-Commercial means internal use (including use for internal business or operational purposes by for-profit entities), use by non-profit entities, or use 

for United States federal, state, or local government purposes. Government purposes include work performed pursuant to a United States federal, state, 

or local government funding agreement, and work performed by or on behalf of the United States federal, state, or local government. For purposes of 

this Public License, the exchange of the Licensed Material for other material subject to Copyright and Similar Rights by digital file-sharing or similar 

means is Non-Commercial provided there is no payment of monetary compensation in connection with the exchange.

Redistribution and use of the GREET software are permitted for non-commercial uses and provided that the following conditions are met:

1. Redistributions of the GREET software must retain the above copyright notice, this list of conditions, and the following disclaimer.  Modification or 

reverse compilation of the source code is not permitted.

2. Neither the names of UChicago Argonne, LLC or the Department of Energy nor the names of its contributors may be used to endorse or promote 

products derived from this software without prior written permission.

3. The software redistribution, if any, must include the following acknowledgment: "This product includes software produced by UChicago Argonne, LLC 

under Contract No. DE-AC02-06CH11357 with the Department of Energy.”

4. Any published results should indicate that the GREET software was developed by Argonne National Laboratory.  If you publish results generated using 

GREET you should identify the GREET software version number.  If you publish results generated using input data other than the input data supplied 

with the GREET software you must indicate that these results relied upon changed input data.

GREET end-user licensing terms and conditions
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Review the Overview Tab



Open R&D GREET Excel 



What Do the Different Color Cells in R&D 

GREET 1 Indicate?





Note: beginners will change the 

highlighted cells



What Do the Different Color Tabs in R&D 

GREET 1 Indicate?





Describe the Electric R&D GREET 1 Tab





Navigate in R&D GREET





Right click





Results Tab Navigation
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Press F9 to ensure the results of 

R&D GREET are up to date
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Ag Inputs Tab Navigation
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Steps to Model a Scenario in R&D GREET 1



Go to the “Results” Tab

Are the results for your scenario generated by default?

Go to the “Inputs” Tab

Are the changes I want to make altered on this tab?

If Yes, 

Make your changes and go to the 

“Results” tab to see your results

Steps to model a scenario in R&D GREET 1

If No, 

Go to the fuel-specific/vehicle-

specific tabs for the fuel/vehicle you 

want to model

Vehicle Operation Inputs

Go to the “Vehicles” tab

Fuel and Feedstock 

Go to the “Fuel-specific” tab

Dive into the formulas on the “Results” tab



Light-Duty Vehicle Outputs





Adjust General Simulation Settings





Adjust More-specified Simulation 

Settings





Similarities Across Tabs





Key Input Parameters

Calculation Tables

Summary Tables

Similarities across tabs

Combustion/Technology Shares



Example Scenarios



Default Gasoline
Model a Spark-Ignition Internal Combustion Engine 

(SI-ICE) Vehicle Fueled by Gasoline



Review the Results Tab







Well-to-Pump (WTP) GHG Emissions



General formulas in R&D GREET

Well-to-pump (WTP) = [feedstock + fuel]

Well-to-wheels (WTW) = [feedstock + fuel + 

vehicle operation]

WTW = WTP + vehicle operations



Feedstock Stages

Production, Transportation, 

and Storage

Fuel Stages

Production, Transportation, 

Distribution, and Storage

Vehicle Operation

Vehicle Refueling, Fuel 

Combustion/conversion, and Fuel 

Evaporation

Well-to-Wheels 

(WTW) System Boundary

Energy

PTW StageWTP Stages

Process Progression

Emissions

A simplified WTW pathway example: total fuel pathway

Materials Energy Materials

Emissions Emissions





1 2



WTP = fuel + feedstock

WTP GHG emissions

77 g CO2e/mile or 17,925 g CO2e/mmBtu
SI-ICE vehicle fueled by 

default gasoline



Well-to-Wheels (WTW) GHG Emissions



WTW = fuel + feedstock + 

vehicle operation

SI-ICE vehicle fueled by 

default gasoline

WTW GHG emissions

407 g CO2e/mile and 94,977 g CO2e/mmBtu



Carbon Intensity
With the correct units g/MJ, the carbon intensity (CI) 

score is equivalent to the WTW GHG emissions



1

2

3



Total WTW GHG emissions = 

carbon intensity score

SI-ICE vehicle fueled by 

default gasoline

Carbon intensity score

407 g CO2e/mile and 90 g CO2e/MJ



Change the Model Year
Model a Spark-Ignition Internal Combustion Engine 

(SI-ICE) Vehicle Fueled by Gasoline in 2017



Review the Inputs Tab



Note: 

this scenario is not modeling a car built in 

2017, but rather the emissions from an 

average car on the road in 2017
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Well-to-Pump (WTP) and 

Well-to-Wheels (WTW) GHG Emissions
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WTP GHG 

emissions

per fuel 

consumed

WTW GHG 

emissions

per fuel 

consumed

WTP GHG 

emissions

per distance

WTW GHG 

emissions

per distance

SI-ICE vehicle used in 2017 

and fueled by default 

gasoline



Default SI-ICE vehicle 

fueled by gasoline

WTW GHG 

emissions

90 g CO2e/MJ

SI-ICE vehicle fueled by 

gasoline and used in 2017

WTW GHG 

emissions

92 g CO2e/MJ



Change the Model Location

Model a Spark-Ignition Internal Combustion Engine 

(SI-ICE) Vehicle Fueled by Gasoline with a U.S. 

Midwest Electricity Grid Generation Mix



Note: 

this scenario is modeling the emissions 

from a vehicle driven in the Midwest using 

the Midwest electricity generation mix







Transportation Mix 

Users to switch the electricity generation mix for the 

vehicle-use phase of the life cycle assessment

Stationary Mix

Users to switch the electricity generation mix for the 

phases of the life cycle assessment outside of the 

vehicle-use (i.e., electricity for coal production)

Transportation and stationary electricity generation
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Well-to-Pump (WTP) and 

Well-to-Wheels (WTW) GHG Emissions
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WTP GHG 

emissions

per fuel 

consumed

WTW GHG 

emissions

per fuel 

consumed

WTP GHG 

emissions

per distance

WTW GHG 

emissions

per distance

SI-ICE vehicle used in the 

Midwest and fueled by 

default gasoline



Default SI-ICE vehicle 

fueled by gasoline

SI-ICE vehicle fueled by gasoline 

and used in the Midwest

WTW GHG 

emissions

90 g CO2e/MJ

WTW GHG 

emissions

91 g CO2e/MJ



Fuel Efficiency in R&D GREET



SI and SIDI ICE vehicles

SI = Spark Ignition 

Internal Combustion Engine

SIDI = Spark Ignition Direct Injection

Internal Combustion Engine



SIDI vehicles

Improves power

Improves fuel efficiency

Separates the fuel and air at the intake 

through direct injection



Review the Vehicles Tab



Right click





SI-ICE SIDI-ICE



Greenhouse Gase Modeling in R&D GREET



Global Warming Potential (GWP)



Global warming potential

1 kg
1 kg, or 1 ton, of a greenhouse gas 

is emitted as an instantaneous 

pulse

- Climate Change 2022 

Synthesis Report | IPCC

https://www.ipcc.ch/report/ar6/syr/downloads/report/IPCC_AR6_SYR_LongerReport.pdf
https://www.ipcc.ch/report/ar6/syr/downloads/report/IPCC_AR6_SYR_LongerReport.pdf
https://www.ipcc.ch/report/ar6/syr/downloads/report/IPCC_AR6_SYR_LongerReport.pdf


Global warming potential

Over a period of time, these 

particles absorb some 

infrared radiation but do not 

absorb incoming solar 

radiation

This period of time is the 

Time Horizon

Outgoing 

Infrared 

Radiation

Incoming Solar 

Radiation

Outgoing 

Infrared 

Radiation



Global warming potential

Outgoing 

Infrared 

Radiation

Incoming Solar 

Radiation

Outgoing 

Infrared 

Radiation

Compare the amount of 

radiation absorbed by the 

greenhouse gas to the amount 

absorbed by 1 kg of CO2



Global Temperature Change Potential 

(GTP)



Global temperature change potential (GTP)

1 kg

Earth

Accounts for temperature 

change based on the radiative 

absorption



Review the Fuel Specs Tab



Right click





CO2 w/ (VOC, and CO), 

CH4, N2O



Transportation and Distribution 

in R&D GREET



Review the T&D Tab



Right click



1

2

3







Questions?
hcai@anl.gov

golson@gpisd.net

Visit https://greet.anl.gov/

Contributors

Gabrielle Olson, Branden Leonhardt, 

Longwen Ou, Uisung Lee, and Hao Cai



THANK YOU
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