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ARPA-​E = Advanced 
Research Projects 

Agency-​Energy

"... prioritize overcoming
barriers associated with 

carbon-​storing 
buildings..."

"... aim to increase the 
total amount of carbon

stored in buildings to 
create carbon sinks..."

"There's a huge, untapped 
potential in reimagining 

building materials and 
construction techniques as 

carbon sinks..."

"...$5 million in funding... two 
universities working to develop 

the necessary life cycle 
assessment tools and 

frameworks..."

HESTIA = Harnessing 
Emissions into Structures 

Taking Inputs from the 
Atmosphere

Two universities =

University of Washington,

University of California, Davis

Link:
https://arpa-​e.energy.gov/news-​and-​media/press-​releases/us-​department-​energy-​announces-​39-​million-​research-​development

Carbon-​storing 
construction materials 
have the potential to 
reduce greenhouse 
gas emissions on a 

global scale.

However, the environmental 
data and assessment 

methods for novel carbon-​
storing materials is currently 

limited.

We will create a suite of methods and tools to assess the 
environmental impacts of novel carbon-​storing materials and 
building designs in the rapid prototyping and design process.

POD|LCA Framework

Methods Models Data Tools

Material scientists 
and manufacturers

of novel carbon-​storing 
materials

Design teams
who want to use 
these materials

Policymakers
who want to have accurate 

and fair comparisons of 
materials for policy programs

Reduced life cycle 
GHG emissions of 
building materials

More carbon 
storage in
buildings 
materials

Expanded market 
for carbon-​storing 

materials

Policy incentives 
for use of carbon-​
storing materials

Anticipated wider impacts

Project goal

Target audience

Image sources:
https://www.pexels.com/photo/green-​tea-​farm-​during-​golden-​hour-​2582652/, https://www.pexels.com/photo/question-​marks-​on-​paper-​crafts-​5428824/, https://www.pexels.com/photo/scientist-​in-​lab-​3735706/, https://www.pexels.com/photo/three-​people-​sitting-​
beside-​table-​416405/, https://www.pexels.com/photo/gray-​concrete-​building-​937524/, https://www.pexels.com/photo/black-​ship-​on-​body-​of-​water-​screenshot-​929382/, https://www.pexels.com/photo/macro-​photography-​of-​green-​leaf-​4593897/, 
https://www.pexels.com/photo/multi-​colored-​folders-​piled-​up-​159519/, https://www.pexels.com/photo/crop-​farmer-​showing-​money-​in-​green-​summer-​field-​in-​countryside-​4497591/

Due to the unknowns, 
building designers are 

hesitant about adopting 
these materials in their 

building designs.

Manufacturers of carbon- 
storing materials are struggling 

to gain traction at scale.

Problem statement

Funding opportunity from ARPA-​E Problem statement, project goal, target audience, and impacts

Collaborators

Insulation Panels from Bio-​Based Feedstock

High Performance, Carbon Negative Building Insulation

Celium: Cellulose-​Mycelium Composites

Lignin-​Derived Carbon Storing Foams

Carbon-​Negative Concrete from Biofuel Byproducts

Photosynthetic Carbon-​Negative Cement

Carbon-​Negative Concrete through Direct Air Capture

Bamboo-​Wood Hybrid Wall System

Living Wood (wood + microbes) 

CO2mposite: Carbon Nanotubes + Biomass Composite Panels

C3: Cellulose Cement Composite

Circular Home: Reusable Residence

Mass Timber Floor System

Hempcrete 3D-​Printed Buildings

4C2B: CLT Diaphragms + Steel Buildings

3D-​Printed Funicular Systems

Insulation 
composite 

teams

Concrete/
cement

teams

Wood-​ish 
teams

Other 
composite 

teams

Building 
design 
teams

Endeavor Composites

Michigan State University

KierenTimberlake

SUNY-​ESF

U of Maryland

Saint Gobain

U of Alaska

Carbon Upcycling Technologies CU Boulder Colorado School of Mines SAFFIRE Renewables, LLC

WoodSyn, LLC

Green Canopy Node WSU

Simpson, Gumpertz & Heger

Minus Materials NREL

VTT Finland USDA Forest Products Lab

NREL ORNL CleanFiber

Clark Atlanta University UC Riverside

Project name (shortened) Lead Partners

Purdue U of Maine Synergos Humphreys & Partners Architects

UT Knoxville

U of North Carolina Wilmington

Penn State U of Illinois Chicago

UMass Amherst Swarthmore OPAL

CUNY York
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HESTIA Teams

UC Davis UC Berkeley Lawrence Berkeley National Lab

Project name: Carbon-​Negative Buildings Assessment and Tool (CaNBAT)

Project goal: The UC Davis team will develop novel frameworks to analyze and guide life-​cycle 
environmental assessment of novel building materials with the aim to sequester GHGs. 

UC Davis Team

POD|LCA Framework

Methods ModelsDataTools

UW Team

HESTIA 
Teams

provide feedback 
on Framework

UC Davis 
Team

iterate

POD|LCA Framework

Methods Models Data Tools

develop

integrate some
methodology topics

testing and
evaluation

End-​goal:
Publish as 

open-​source

Method of collaboration
NREL Colorado

U of Buffalo

Aspen Products Group

NREL Alaska

POD|LCA Framework

UT Knoxville

SkyNano

OSU

CU Boulder

U of Wisconsin

USLCI

ecoinvent

Data generated by UC Davis Team

User-​supplied LCI data

Standards

Guidance documents

Dynamic radiative 
forcing model

Baseline building 
models

Python

Existing LCA 
tools?

to be published 
as open-​source

Tools

User Interface(s)

API

Documentation

to be published
as open-​access

Methods Models

Models
will be used 

in tools

Methods
will be used

in tools

Methodology 
documents

POD|LCA Database

Materials

Construc-​
tion

Transpor- 
tation Building 

scenarios

Dynamic LCA

Carbon 
storage

End-​of-​life

Analysis

Energy
(electricity, 

fuels)

POD|LCA tool modules

April - May 2024

Kathrina Simonen (PI)
Stephanie Carlisle (Co-​I)
Francesca Pierobon (Co-​I)
Indroneil Ganguly (Co-​I)
Tomás Méndez Echenagucia (Co-​I)
Christopher Meek (Co-​I)
Monica Huang (Research Engineer)
Teresa Moroseos (Post-​Doc)
Ethan Ellingboe (Research Engineer)
Mel Chafart (Research Engineer)
Anber Rana (Post-​Doc)
Lieke Droog (Graduate RA)
Meng-​Yen Lin (Graduate RA)
Mahsa Torabi (Visiting Scholar)
Christina Bjarvin (Graduate RA)
Mohammad Tabatabaei Manesh 
(Graduate RA)

 
Key
PI = Principal investigator
Co-​I = Co-​Investigator
RA = Research Assistant
Gray text = past team member

Bamcore

Purdue

PNNL

Clemson U

Texas A&M

Northeastern U

UPenn

Project team

Data 
will be used 

in tools

Website: 
www.carbonleadershipforum.org/
podlca-​project

E-​mail: clfdata@uw.edu
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