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USEEIO Models

A family of environmentally-extended input-output (EEIO) models of 
the US

• Depict environmental and economic performance of all commodities and 
industries in the US in 400+ or 70+ categories

• Track >2000 unique releases or resource types
• Report 20+ environmental, resource and socio-economic impact indicator 

scores
• Built on >10 million data points
• Include formal data quality characterization of results
• Open source data and modeling framework
• Most recent version (v2.0)
• Technical article for USEEIOv1 and slide overview

https://www.epa.gov/land-research/us-environmentally-extended-input-output-useeio-models
http://github.com/USEPA/useeio
https://pubmed.ncbi.nlm.nih.gov/30344374/
https://cfpub.epa.gov/si/si_public_record_report.cfm?Lab=NRMRL&dirEntryId=344412


USEEIO 
Versions

Full details on USEEIO Technical contents page

from%20USEEIO%20Technical%20Content%20Page


USEEIO Uses at EPA

Existing
• Sustainable Materials 

Management Prioritization Tools

In Development
• GHG Emission Factors Hub
• Recycling Economic Information 

Report
• WARM
• GHG Reductions Through 

Materials and Land Management
• Smart Sectors Program

https://www.epa.gov/smm/sustainable-materials-management-prioritization-tools
https://www.epa.gov/climateleadership/ghg-emission-factors-hub
https://www.epa.gov/smm/recycling-economic-information-rei-report
https://www.epa.gov/warm
https://www.epa.gov/sites/default/files/2016-08/documents/ghg-land-materials-management.pdf
https://www.epa.gov/smartsectors


Growing Uses of USEEIO



Common Uses of USEEIO

Use Type Examples

Organizational GHG Scope 3 reporting General Motors 2021 Carbon Disclosure Report, World 
Resources Institute GHG Inventory

Sustainable purchasing Jora app, Alamaeda County Supply Chain 
Sustainability Report

Industry hotspot analysis Health Care Pollution And Public Health Damage In 
The United States

Food and other subsystem life cycle modeling Integrating Social and Biophysical Models for 
Exploration of Urban Food, Energy, and Water 
Systems, Potential Socioeconomic and Environmental 
Effects of an Expanding US Bioeconomy

Background LCI data for LCA studies and teaching UMich EAS 573

Footprinting (individual, org, community or region) Amazon Carbon Footprint

https://www.gmsustainability.com/_pdf/cdp/Climate_Change_2021_Information_Request-General_Motors_Company.pdf
https://www.wri.org/sustainability-wri/dashboard/methodology
https://www.joro.app/
http://www.acgov.org/sustain/what/purchasing/report.htm
https://www.healthaffairs.org/doi/full/10.1377/hlthaff.2020.01247
https://www.frontiersin.org/articles/10.3389/fdata.2021.662186/
https://pubs.acs.org/doi/abs/10.1021/acs.est.0c08449
https://seas.umich.edu/academics/courses/environmental-footprinting-and-input-output-analysis
https://sustainability.aboutamazon.com/carbon-footprint


The software behind USEEIO
USEEIO is built using an ecosystem of open source tools

https://cfpub.epa.gov/si/si_public_record_report.cfm?dirEntryId=350369


Principal Tools for National Model

1.useeior - Model specification, import of econ data, assembly, calculation

2.flowsa - Environmental/employment data preparation

3.LCIAformatter - Indicator data preparation

https://github.com/USEPA/useeior
https://github.com/USEPA/flowsa
https://github.com/USEPA/lciaformatter


Model Formats

1. useeior and supporting ecosystem tools

2. USEEIO API

3. USEEIO widgets

4. Excel

5. openLCA version



USEEIO Excel - Outlet



USEEIO Excel - A matrix



USEEIO in openLCA

Accessible via Federal LCA Commons

http://www.lcacommons.gov


USEEIO API

https://s3.amazonaws.com/useeio-api-go-swagger-staging/index.html


USEEIO Widgets



USEEIO Widgets - About

• Drop-in components for displaying USEEIO model data for web pages open to 
anyone

• Created for web developers without the model/domain expertise to use 
USEEIO directly

• Simplify process of integrating model results

• Configurable to work with any USEEIO family model available on the USEEIO 
API



Widgets Links

• List of widgets with standalone implementation

• Example integration with local data

Widgets summarized in webinars
• Industry Comparison Tools for Sustainable Communities

• SMM Prioritization and Web-Enabled Tools Session

https://model.earth/io/build/
https://model.earth/localsite/info/
https://www.youtube.com/watch?v=GRJSvyUx0t4&feature=youtu.be
https://youtu.be/b2krajVsAPQ?t=2663


Applications



Supply Chain Factors (SEFs)

Report

Factors Dataset

National GHG Industry Attribution 
Model

https://cfpub.epa.gov/si/si_public_record_report.cfm?dirEntryId=349324
https://edg.epa.gov/metadata/catalog/search/resource/details.page?uuid=https://doi.org/10.23719/1517796
https://edg.epa.gov/metadata/catalog/search/resource/details.page?uuid=https://doi.org/10.23719/1517571


GHGs Included
• CO2

• CH4

• N2O
• Other GHGs (SF6,NF3,CFCs/HFCs)

Supply Chain Factors (SEFs) Details

Form of the Factors
kg of GHG per $ purchased of a commodity 
or from an industry

where $ are in 2018 USD in purchaser price

Examples

0.467 kg CO2/$ of farm commodities

0.008 kg CH4/$ of fresh wheat, corn, rice and and
other grains

0.21 kg CO2/$ from the ship building industry



The Coverage of the Factors in the Product Life 
Cycle



SEFs for CO2

2010-2016



SEFs for CO2 2016 
Direct vs Indirect



SMM Tools

- National 
Prioritization Tool

- Organizational Tool

https://www.epa.gov/smm/smm-prioritization-tools-index


Sustainable Communities Web Challenge 2021

A virtual Federal Challenge event that culminated on 10/2/2021 for 
web developers, designers and students to build off the model.earth
community platform, awarding $9,000 in prizes

Objective: To develop, customize and improve the look-and-feel of community-
specific web resources on model.earth that integrate the USEEIO widgets with other 
data sources useful to inform assessment of community sustainability.

Background
EPA Science Matters July 2020; SMARTer Together Industry Comparison Tools webinar

http://www.chalmlenge.gov
https://model.earth/community/
https://www.epa.gov/sciencematters/epa-researchers-working-improve-life-cycle-assessment-capabilities-communities
https://www.youtube.com/watch?v=GRJSvyUx0t4&feature=youtu.be


Challenge Partners

• EPA ORD and Region 4

• GA Economic Development Center for Innovation

• GDIT and Code for America

codeforamerica.org


Challenge Winners

• School-based sustainability 
initiatives, Loyola Chicago

• Āinaviz Data Viewer, Code for 
Hawaii

• Impact Profiles for Communities, 
Abrie Badenhorst

• Get Involved Within Your 
Community, Ryan Marohn

• Nature’s Lifecycle: Parks and 
Recreation, Don Adams and Julie 
Bender

https://loyolachicagosustainability.github.io/apps/school/#campus=luc
https://www.codeforhawaii.org/apps/base/
https://model.earth/apps/impact/
https://model.earth/apps/get-involved
https://model.earth/apps/land


USEEIO Supporting OLEM SMM Program - Building 
to Future



Work in progress with near-term delivery

• v1 release with peer-review documentation for supporting software:
• useeior

• FLOWSA

• StEWI

• New technology addition to economy

• Electricity sector disaggregation

• Add model hybridization capability to useeior

• Update of EPA’s Systems-Based GHG Inventory

https://www.epa.gov/smm/resources-waste-and-climate-change


Work in progress with medium-to-long term 
delivery

• Update national flow by industry models for:
• GHGs

• Nutrient releases

• Pesticide releases

• Mineral and materials use

• Criteria and hazardous air pollutants

• Foreign import GHG coefficients for USEEIO commodities

• WARM-USEEIO

• Waste Input-Output (WIO) Model

• US food system model (see ‘Food waste management applications...’ presentation)

• Add final consumer (households, government) satellite tables



USEEIO
Team

Mo Li, GDIT Ben Young, ERG Catherine Birney, EPA Jorge Vendries, ERG

David Meyer, EPA

Léo Jan, GreenDelta

Loren Heyns,
GA Center for 

Innovation

Michael Srocka, 
GreenDelta

Wes Ingwersen, EPA



External Collaborators and Friends

Amazon Sustainability, ANL GREET team, BONSAI, Brightway LCA 
software, Cornell Food Environmental Data System Project, 
DataFEWSVision team, DOE Advanced Manufacturing Office Strategic 
Energy Analysis Center, Georgia Center of Innovation, Federal LCA 
Commons Working Group, NETL Energy Analysis Group, NREL BEIOM 
Team, National Capital Accounting Working Group, National Socio-
Environmental Synthesis Center (SESYNC), Office of the Assistant 
Secretary of Defense for Sustainment, openLCA software, Sustainable 
Industrial-Natural Coupled Systems (SINCS) lab, USGS Materials Flow 
Analysis Section, USDA ERS Food Dollar Team, Thomas Group @ 
Georgia Tech, Yale Center for Industrial Ecology

https://www.aboutamazon.com/planet
https://greet.es.anl.gov/
https://bonsai.uno/
https://brightway.dev/
http://gomez.dyson.cornell.edu/research-projects.php
https://datafewsion.iastate.edu/
https://www.energy.gov/sites/prod/files/2016/07/f33/A1%20-%20AMO%20Strategic%20Analysis%20Overview%202016_compliant.pdf
https://www.georgia.org/center-of-innovation
https://www.lcacommons.gov/about-us-0
https://netl.doe.gov/ea/about
https://bioenergymodels.nrel.gov/models/42/
https://www.usgs.gov/centers/powell-ctr/science/accounting-us-ecosystem-services-national-and-subnational-scales?qt-science_center_objects=0#qt-science_center_objects
https://www.sesync.org/
https://www.acq.osd.mil/eie/
https://openlca.org/
https://sites.google.com/site/shwetasinghlab/
https://www.usgs.gov/centers/nmic/materials-flow
https://www.ers.usda.gov/data-products/food-dollar-series/
https://sites.gatech.edu/valerie-thomas/students/
https://cie.research.yale.edu/
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Additional Slides



v2.0 Basic Specs

• 2012 IO data, ~2012-2017 physical flows

• 411 commodities

• 2668 physical flow types

• 23 environmental and economic indicators

• Total US Consumption, Production and Household Consumption vectors 
(2012)



v2.0 New Features

• Disaggregation of Waste and Remediation sector

• Domestic vs. foreign input and result distinction

• Price adjustment matrices

• Production and consumption demand vectors

• Validation proofs



v2.0 Improved Data Description & More Data 
Distribution

• National Totals by Sector by NAICS-6 datasets in lieu of separate satellite 
tables

• Harmonization with Federal LCA Commons Elementary Flow List

• Additional data provision
• Make and Use tables

• Industry and commodity output

• USEEIO<->BEA<->NAICS crosswalk

• Domestic versions of matrices

• More metadata

https://cfpub.epa.gov/si/si_public_record_report.cfm?dirEntryId=347251


Updated Environmental Data Inputs

Dataset

National Water Withdrawal Totals By Industry 2015

National Criteria and Hazardous Air Pollutant Totals By Industry 2017

National Point Source Releases to Ground By Industry 2017

National Point Source Releases to Water By Industry 2017

National Commercial Hazardous Waste Totals by Industry 2017

National Land Occupation Totals By Industry 2012

National Employment Totals By Industry 2017

http://doi.org/10.23719/1520953
http://doi.org/10.23719/1521088
http://doi.org/10.23719/1521090
http://doi.org/10.23719/1521089
https://doi.org/10.23719/1521328
http://doi.org/10.23719/1520954
http://doi.org/10.23719/1521091

