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The Context: Washington Greenhouse Gas Targets

Source: 
Washington 2021 
State Energy Strategy



Washington Materials Manufacturing

• Six primary sectors
• Direct greenhouse gas emissions are 

10% of statewide total
• Essential in a “decarbonized” economy 
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How Do We Get to ‘Zero Carbon’ Materials?

• For most materials, there are technically feasible carbon-free production 
pathways, combining (for example):

• Electrification (with carbon-free electricity)
• Greater material and energy efficiency
• Use of low- or zero-carbon fuels for process heating 

(including ‘blue’ or ‘green’ hydrogen)
• Carbon capture and storage (CCS)

• Eliminating some industrial process emissions may require new 
technologies and/or chemistries…

• CO2 from calcination of limestone in cement and pulp & paper industries
• PFCs from primary aluminum production



Washington: A Carbon & Hydrogen Hub?

Identified potential carbon and hydrogen hubs

Source: Great Plains Institute 2022



Decarbonization ‘Roadmaps’

• A clean materials economy requires more than simply pursuing least-cost 
ways to reduce greenhouse gas emissions at production facilities

• Decarbonization roadmaps lay out steps needed for different industries to 
cost-effectively decarbonize over time, considering systemic 
interdependencies and scenarios for broader economic transformation

• Comprehensive roadmaps can address the entire materials value chain, 
including:
• Demand management (greater material efficiency, recycling, “circular 

economy” design measures, etc.)
• Value-chain partners (e.g., concrete manufacturers in the cement & 

concrete industry)
• Energy management (including efficiency, beneficial electrification, 

zero-carbon generation)
• Decarbonization technologies & processes (incl. hydrogen, CCS)
• Upstream emissions (e.g., mining, extraction, and transportation)



Roadmap Example: Cement

Source: Energy Transitions Commission 2018



Roadmaps for Washington

Policy

• Regulatory certainty/consistency
• Competitiveness
• Regulation / permits
• Carbon pricing
• Legislation / legal instruments
• Incentives
• Procurement & demand creation

Finance

• Financial incentives
• R&D investment
• Carbon pricing
• Private sector investment
• International finance
• Redirecting investments

Technology

• CCS
• Hydrogen
• Electrification
• Renewables
• Biofuels / biogas
• Digital tech
• Fuel / energy efficiency
• Industry-specific tech

• What does the transition look like? 
• What technologies must be developed and deployed – and when?
• What investments are needed?
• What policy support is needed over time to realize preferred pathway(s)?

Roadmap elements:

www.industrytransition.org

http://www.industrytransition.org/


Looking forward…

• Washington is well-positioned to lead on clean materials manufacturing

• A successful ‘transition’ to clean materials will require comprehensive, 
coordinated approaches within and across industries

• ‘Roadmaps’ for each sector

• Support for clean electricity supply and low-carbon fuels (incl. hydrogen)

• State-level policy support will be essential



Thank you!

Derik Broekhoff

derik.broekhoff@sei.org
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State Policies to Promote Industrial 
Decarbonization of Industry

R. Neal Elliott, Ph.D., P.E.
Director Emeritus, ACEEE

June 23, 2022



About ACEEE
• The American Council for an Energy-Efficient Economy is a nonprofit 501(c)(3) 

founded in 1980. We act as a catalyst to advance energy efficiency policies, 
programs, technologies, investments, & behaviors.

• Our research explores economic impacts, financing options, behavior changes, 
program design, and utility planning, as well as US national, state, & local policy.

• Our work is made possible by foundation funding, contracts, government grants, 
and conference revenue.



Industrial decarbonization in context

• Industry accounts for about 25% of US GHG emissions 
including electricity  and about 21% of Washington State’s so 
important to achieve state GHG goals

• Need to understand that industry is both a source of GHGs and 
important to reducing emissions in other sectors such as 
buildings—need to focus on what industry makes, not just how it 
makes things

• Industrial activities also drive freight traffic, which is far larger 
share of state GHG emissions than industry



Distribution of 
US Industrial 
GHG Emissions 
by Industry 
Group

Source: EIA 2019



Understanding industry
• Each state’s mix of industry varies significantly—first step to 

developing policies is targeting key industries for the state
• Decarbonizing industries requires understanding complex 

value chains they operate in—these relationships can be 
important leverage points for decarbonization

• Policies & programs need to be different for large, well-
resourced companies & small and medium companies

• Need to understand how industry makes investment 
decisions—companies can move quickly if the value 
proposition is there



Decarbonization pillars

• Energy efficiency & 
carbon management

• Electrification of 
fossil fuel loads with 
green electricity

• Low-carbon fuels & 
feedstocks (e.g., H2)

• Carbon capture,  
utilization & storage

New technologies for the future will be needed, but many opportunities exist to 
reduce industrial GHGs today—need to pursue R&D and implementation in parallel

Source: forthcoming ACEEE



How state efforts can leverage federal programs
• DOE AMO funding increased 4X over the past decade—making 

pivot from EE focus to decarbonization & shifting from R&D to 
implementation

• IIJA is providing more funding through DOE’s new infrastructure 
office

• Implementation most effective at state & regional levels especially 
for SMM—builds industry support networks

• State & local efforts can:
• Facilitate access to federal resources
• Target unique needs of state’s industries including workforce & 

infrastructure
• Address needs not met at federal level



State program & policy opportunities
• Market & technology opportunity areas:

• Energy & materials efficiency programs
• Electrification of industrial process heating loads—encouraging market 

infrastructure to support technologies & addressing T&D issues
• Energy & carbon management—expanding SEM cohorts 
• Low-carbon process fuels & carbon capture—supporting development of 

required infrastructure
• Smart manufacturing—supporting SMMs in implementing systems

• Providing access to capital—focus on SMM who face barriers 
through enhancements such as LLR, working through existing 
financial institutions

• Workforce development—work with universities & community 
colleges to address workforce requirements



Role of utilities and SBC programs
• Utility & SBC (e.g., NEEA) have been the primary deliverer of 

industrial programs over the past 3 decades
• Utility programs have existing, informed relationships with 

industrial customers and a trusted relationship
• Electrification will make their involvement more important to 

facilitate access to power
• Utilities need to be motivated through appropriate 

regulations/rewards
• Utility rates can also be an important enabler of energy efficiency 

& electrification projects



Role of industrial customers in decarbonizing the grid

• Industrial are among the largest electric consumers so 
have the potential to contribute to grid decarbonization

• Dynamic process load control and DERs (including 
storage) can help integrate variable resources into the 
grid while addressing reliability and addressing T&D 
issues (i.e., non-wires alternatives)

• With appropriate rates industrials can take curtailed 
renewable electricity increasing utilization of RE assets 
reducing costs for all customers



Suggestions for a Washington industrial decarbonization plan

• Understand the structure of the state’s industrial sector
• Identify leaders in the industrial community
• Engage industrial representative early listening to their needs & 

concerns with an understanding of the companies’ capital cycles
• Target industries that have multiple facilities and work through their 

trade associations
• Focus initial efforts on near-term impacts to build trust and position 

policies and programs to leverage future opportunities
• Address policy barriers relate to EE programs, such as fuel switching



Questions

ACEEE research team:
Neal Elliott, Ph.D., P.E. rnelliott@aceee.org
Andrew Hoffmeister ahoffmeister@aceee.org
Pavitra Srinivasan psrinivasan@aceee.org
Nora Wang Esram nesram@aceee.org

mailto:rnelliott@aceee.org
mailto:ahoffmeister@aceee.org
mailto:psrinivasan@aceee.org
mailto:nesram@aceee.org


Embodied Carbon Data and Policy
in Washington State

STACY H. SMEDLEY -- BUILDING TRANSPARENCY



About Us
Building Transparency is a 501 c(3) nonprofit. Our core mission is 

to provide the open access data and tools necessary to 
enable broad and swift action across the building industry in 

addressing embodied carbon's role in climate change.

Tools Policy

Data Resources

Building Transparency has four areas 
of focus to support our mission.

2
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TOOLS DATA

openIMPACT

openEPD 

EC3 Database

POLICY

Public Policy Support

Private Sector Policy 
Support

RESOURCES

Carbon Action 
Networks (CAN)

Template Documents

Videos/Primers

Areas of Focus

EC3

Tally



Lead Sponsors

Pilot Sponsors

Association Sponsors Manufacturer Sponsors Technology Partners
Autodesk Mitacs
Azure Mindful Materials
Climate Earth Sustainable Minds
Kieran Timberlake

Building Transparency Partners & Sponsors 2020-2022



What is 
construction 
material 
embodied 
carbon data?





Concrete 
CO2 

Emissions 
per Stage



Steel 
CO2 

Emissions 
per Stage



An EPD = A 3rd party verified environmental impact nutrition label for a material/product.

*Current EC3 database includes nearly 100,000 EPDs



Where can you 
access this data 
today, and how does 
it support 
decarbonization of 
construction 
materials?



A…

FREE,

OPEN access,

TRANSPARENT,

EASY to use,

INDUSTRY led,

SUPPLY CHAIN focused…

Embodied Carbon in Construction Calculator (EC3)…?



Current EPDs in the EC3 tool (Public and Pilot Categories)



Current EPDs in the EC3 tool (Public and Pilot Categories)



How EC3 works: Find Material Specific EPDs by Performance and Location



How EC3 works: Find Material Specific EPDs by Performance and Location



How EC3 works: Understand range of GWP/unit of material to set baselines and targets.



How EC3 works: Understand range of GWP/unit of material to set baselines and targets.







Reductions of 30% or more proven in markets 
where EPD data exists and can spur competition

In Washington state, where EC3 and EPDs have been 
used at time of specification and procurement beginning 

during EC3 tool pilot in 2019, this is what has happened

As more Manufacturers publish EPDs, more 
Owners and Design Teams require them, and 

Contractors assess bids on cost and carbon.

This spurs competition on both cost AND carbon 
emissions, and results in reductions in carbon 

emissions across the supply chain.
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407 kgCO2e/yd3

479 kgCO2e/yd3

Mix w/ Fly Ash Standard Mix

15% reduction
in CO2e by use 
of fly ash as a 

supplementary 
cementitious 

material (SCM)

1. Utilize supplementary cementitious materials (SCMs) in place of cement. 

Can be cost neutral, or cost saving, as SCMs can be less expensive than cement.
Most common in the US are fly ash and slag, glass pozzolan is another coming to market.

*Higher content of SCMs can lead to issues with workability and cure time issues, % replacement needs to be studied based on project conditions and place of pour. 



361 kgCO2e/yd3
410 kgCO2e/yd3

Mix w/ Type IL Cement Standard Mix

10% reduction
in CO2e by use 

of type IL 
cement

2. Utilize Type IL (blended cement using limestone) vs Type I (normal) cement

In markets where implemented, has proven to be cost neutral.



3. Utilize low carbon technologies on the (or coming to) market

In markets where implemented, has proven to be 
cost neutral. Some EPDs in US.

CO₂ Mineralization
Once injected into the wet concrete mix, 
the CO₂ reacts with calcium ions from 
cement to form a nano-sized mineral, 
Calcium Carbonate, which becomes 
embedded in the concrete.
This makes the concrete stronger, 
enabling mix optimization while 
eliminating the CO₂.

CO₂ Sequestered Aggregates
Blue Planet carbon sequestration plants 
produce coarse and fine aggregate 
made from sequestered CO2 utilizing 
the carbon mineralization process. The 
use of Blue Planet aggregate is the most 
effective way to achieve carbon neutral 
– or even carbon negative – concrete. 
Standard concrete by comparison, 
typically comprises the largest CO2 
footprint in a building or infrastructure 
project. In strength, performance and 
cost, Blue Planet CO2-Sequesterd 
Aggregate is equivalent to that of 
standard quarried aggregates.
Not widely adopted/implemented. Less cost data, no 
EPDs created in US to date.

+/- 5% carbon reduction of 
concrete mix

Potentially very low carbon, 
approaching zero or sequestering

Implemented in 50 concrete facilities in 10 
countries. Less cost data, no EPDs created in US to 
date.

Sustainable Cement Technology
Alternative cement powder that reacts 
with CO₂ to create calcium carbonate and 
silica, which harden the structure and 
make Solidia concrete. Can be 
implemented in traditional concrete kilns.
Alternative concrete curing method using 
CO₂ in lieu of water.

+/-70% carbon reduction of 
concrete mix



USA CONCRETE MARKET  - PRESENT

(to date)



USA CONCRETE MARKET – Future State



USA CONCRETE MARKET – Future State



How EC3 works: Understand range of GWP/unit of material to set baselines and targets.



What’s the current 
state of embodied 
carbon accounting 
and policy?



We are at a tipping point in the building industry when it comes to embodied carbon.



Major global corporations are 
including supply chain embodied 
carbon of their buildings in their 
zero carbon commitments.

Private Policy



Embodied carbon policies are being 
drafted, proposed and passed.

Public Policy



Policy makers at various levels of government 
are including low embodied carbon 
procurement in their climate action plans and 
policy proposals.

Requests EPDs for concrete by 2022.

Requires EPDs for concrete by 2023.

Establishes a maximum GWP for concrete 
by 2024 then expands to other material 
categories.

Utilizes EC3 tool for compliance.



Utilizing EC3 tool and CLF baselines to track and report Stage A1-A3 embodied 
carbon impacts for: Concrete, Steel, Wood, Aluminum, Glass, Insulation, 
Gypsum Board and Ceiling Tiles.

Requiring a 30% reduction from CLF baseline at the project level for Stage A1-
A3.

Requiring construction phase reporting of Stage A4 and A5 impacts.

https://3er1viui9wo30pkxh1v2nh4w-wpengine.netdna-ssl.com/wp-
content/uploads/prod/sites/370/2019/04/CampusMod-
SustainableCampus-Digital-FINAL.pdf

https://3er1viui9wo30pkxh1v2nh4w-wpengine.netdna-ssl.com/wp-content/uploads/prod/sites/370/2019/04/CampusMod-SustainableCampus-Digital-FINAL.pdf


Public Policy
• Currently engaged in the Core 

Technical Group for all three 
pathways

• Aims to create requirements and 
recommendations around digital 
data standards, compliance and 

reporting requirements and 
procurement policy 

language/targets



• There is a lot of expertise and momentum in Washington State: Carbon Leadership Forum, Building 
Transparency, Industry Professionals

• Washington has leading manufacturers of building materials engaging in carbon disclosure and reduction

• Private sector leaders in embodied carbon policies and reporting are headquartered here

• Washington is well poised to lead on low-carbon materials manufacturing – if the needed public policies 
and funding mechanisms are implemented 



WWW.BUILDINGTRANSPARENCY.ORG
stacy.smedley@buildingtransparency.org

mailto:stacy.smedley@buildingtransparency.org


Transforming Materials 
Manufacturing

Charlotte Brody  RN
Vice President for Environmental and Occupational Health

BlueGreen Alliance 



Cleaner!

Environmentally 
Friendly!

Reducing Pollution 
and Negative Health
Impacts!

Supporting Good 
Jobs!



If this is what we want?

• Cleaner
• Environmentally Friendly
• Reducing Pollution and 

Negative Health Impacts
• Supporting Good Jobs

And this is what we 
measure?

• Embodied Carbon
• Greenhouse Gases 

And we don’t measure?

• Toxic exposures to workers 
• Toxic exposures to  

communities from chemical 
pollution 

• Impact on the physical and 
economic health of nearby 
communities

We Measure What Matters 

If we are only measuring GHG and embodied carbon we risk transferring the problem to workers 

and community members rather than transformingmaterials manufacturing.

www.bluegreenalliance.org



More Cancer 

www.bluegreenalliance.org



Greenhouse Gases

Carbon Dioxide (CO2)
Methane (CH4)
Nitrous Oxide N2O)
Hydrofluorocarbons (HFCs)
Perfluorocarbons (PFCs)
Sulfur hexafluoride (SF6)
Nitrogen trifluoride (NF3)

Other Air Emissions from 
Making Steel, Aluminum and 
Concrete

Arsenic
Benzene
Beryllium
Cadmium
Chromium
Dioxin
Formaldehyde
Lead
Mercury
Toluene

www.bluegreenalliance.org



www.bluegreenalliance.org



www.bluegreenalliance.org



Carbon Dioxide 
and Other 

Greenhouse
Gases

Measuring All That Matters 
Hazardous chemical use 

Water and air quality 

Average income and benefits

Cancer rates and asthma visits to emergency rooms

Impact on racial disparity  in income and health

www.bluegreenalliance.org



www.bluegreenalliance.org





www.bluegreenalliance.org



Transforming Materials 
Manufacturing

Charlotte Brody  RN
Vice President for Environmental and Occupational Health

BlueGreen Alliance

Thank you
cbrody@bluegreenalliance.org

mailto:cbrody@bluegreenalliance.org
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