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Introduction  
On December 4-5, 2024, the U.S. Department of Energy hosted a series of 
Deploy Dialogue workshops at the second annual Demonstrate, Deploy, 
Decarbonize conference (Deploy24) in Washington, D.C.  

The Deploy Dialogues were launched as part of Deploy23 in September 2023. 
Deploy Dialogues aim to provide an independent platform to further 
discussions around current and potential future Pathways to Commercial 
Liftoff reports and sectors, in ultimate service of accelerating deployment of 
clean energy projects. The workshop brought together senior leaders from 
industry (cement producers), the broader economic ecosystem (e.g., 
investors and non-profits), and government (e.g., DOE, federal interagency 
partners, and state and local task forces, regulators, and governmental 
entities) to discuss how to increase uptake of novel, low-carbon cement in 
the U.S. Dialogue outputs inform DOE’s understanding of clean energy 
markets and mechanisms by which DOE can drive project funding 
applications.  

This report summarizes the Deploy Dialogue session topic “Pathways to 
Market Adoption of Innovative Cement” It is not a verbatim transcript, but 
rather a comprehensive summary of topics and ideas discussed in the 
session. Dialogues were not designed to result in consensus opinions, and 
none were formed during the Dialogues.  
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Pathways to Market Adoption 
of Innovative Cement 
Attractive funding opportunities to deploy novel forms of low-carbon cement 
are driving renewed interest in the industry. For example, the Inflation 
Reduction Act provided billions to fund the adoption of low-carbon 
construction and transportation materials such as novel cements. While there 
is optimism about increasing the use of novel cement formulations, 
innovations in cement require consideration of unique challenges. 
Stakeholders remain concerned about the regulatory landscape, investor 
confidence in new technologies, and market demand for low-carbon options. 

Challenges to Market Uptake 
Complex Value Chain & Matrix of Applications 

• Cement must cater to a wide range of applications across distinct 
markets, customers, and geographies. Each use presents unique 
performance requirements and curing conditions, making 
standardization and market entry challenging. 

• Cement is akin to flour—used in tens of thousands of "recipes." However, 
limited data availability on this matrix of applications and a lack of 
centralized testing makes it difficult for innovative cement producers to 
identify where and what to produce. Additionally, regional variations in 
material availability further complicate strategic production planning. 
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Slow Uptake of Performance-Based Standards and Metrics 

• In practice, transitioning to performance-based standards has been 
slow and fragmented, often taking 4-6 years or longer to develop and 
adopt new ASTM standards. 

• While performance standards appeal to contractors by demonstrating 
cost and time savings, state agencies and private stakeholders often 
resist changes due to historic practices. 

• The adoption process is further slowed by the need to validate 
standards through extensive piloting and regulatory approvals, which 
can vary across jurisdictions. 

• Regional considerations are significant, as variations in climate, 
available materials, and construction practices affect the performance 
of low-carbon cement. For example, participants noted that 
adjustments in Florida’s state guidelines have caused unexpected 
project delays and friction within the sector. 

Barriers to Testing and Regulatory Compliance  

• Stakeholders expressed concerns that approval and implementation 
may be stymied by the absence of testing procedure for novel 
materials.  

• In addition, testing and regulatory reviews may not assess the resilience 
and durability of materials due to the test timelines, which may only 
occur over 28 days. Changes to materials may result in project delay 
and other downstream problems, particularly for set times. 

Risk and Liability Concerns 

• The construction industry’s risk-averse nature makes adopting new 
materials challenging. Contractors, engineers, and project managers 
are hesitant due to long-term performance uncertainties and warranty 
complexities. 
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• New materials face higher scrutiny and expectations of consistency; 
however, Portland cement exhibits inconsistent quality, varying 
significantly from kiln to kiln. Despite inconsistencies, it remains the 
default standard. 

• Smaller, low-carbon cement producers often lack the financial 
resources or balance sheets to provide meaningful warranties for their 
products.  

• Additionally, assigning liability is complex due to the involvement of 
multiple stakeholders. While insurers could potentially manage this risk, 
the industry lacks mechanisms to distribute, assign, and track it 
effectively. 

Stakeholder Fragmentation and Awareness Gaps 

• Stakeholders, including building owners, contractors, engineers, and 
regulatory bodies, often operate in silos with limited cross-sector 
collaboration and knowledge sharing. The lack of a commonly used 
definition for low-carbon cement can contribute to this knowledge gap.  

• Industry awareness of innovative products and their benefits is limited. 
This is exacerbated by fragmentation in policies and approvals across 
states and rapid expansion of offerings. 

• A lack of accurate, transparent data on material properties makes it 
difficult to assess and compare the carbon impacts of traditional and 
low-carbon materials. 

• Confidentiality agreements in private sector projects often prevent 
knowledge sharing, further slowing market transformation. 
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Proposed Solutions 
Engage and Educate External Stakeholders  

• Engaging external parties, such as independent engineers, lenders, and 
standards bodies, is crucial for validating the quality and viability of 
low-carbon cement. 

• Establishing coalitions with labor and trade groups can amplify 
advocacy efforts and promote industry-wide adoption. 

• Educating a project’s workforce on specifications for new materials and 
how they differ from traditional cements, especially with the 
contribution of a consortium or convening body, may improve project 
outcomes and understanding of novel materials. 

• Investing in education on novel cements would reduce the current 
reluctance to adoption of Portland-limestone cement (PLC), among 
other materials, that many stakeholders observe.  

• Increasing and maintaining clear communication early on in project 
development stage will ensure producers have advanced notice on 
how to use new materials.  

Align Regional Value Chains 

• Building owners and financial stakeholders must be willing to support 
low-carbon investments, recognizing their long-term value. 

• Facilitating collaboration among structural engineers, contractors, and 
project managers can streamline decision-making and 
implementation processes. 

• Manufacturers should identify regions where innovative cement is most 
viable, ensuring production aligns with market needs and addressing 
gaps in information availability across the region. 
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Craft Regional Sales and Outreach Strategies to Earn Buy-In  

• Suppliers should actively engage with DOTs and other key stakeholders 
across regions through site visits, workshops, and targeted 
communication. 

• Identifying champions within regulatory bodies can accelerate the 
approval and adoption process.  

• In Virginia, for example, industry partners recognized that the state DOT 
can catalyze action on novel cements by engaging with suppliers and 
exploring new options. Meanwhile, in Massachusetts, one cement 
developer is engaging with the state DOT to join the quality construction 
materials list. 

Pursue Policy and Regulatory Reform  

• Standardizing and creating consistency in material characterization 
and testing will increase confidence in and use cases for novel, low-
carbon cement. Stakeholders envisioned an EPA consensus on a 
common definition for low-carbon cement, though existing frameworks, 
such as those for Type 1L and LC3 cement, may also offer a foundation 
for industry-wide standards. 

• Emphasizing the climate risks associated with traditional materials 
alongside safety risks can reshape the regulatory narrative. 

• Introducing low-embodied carbon requirements at state and federal 
levels can drive demand for sustainable materials. 

• Streamlining regulatory approval processes can reduce project delays 
and align expectations across regions, ensuring smoother adoption. 

Create Market Catalysts and Transparency Initiatives  

• Conducting comprehensive market assessments to identify gaps 
between low-carbon cement suppliers and demand can inform 
strategic growth. 
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• Developing a system for trading environmental attributes, such as 
carbon credits, can incentivize innovation and adoption. 

• Promoting knowledge-sharing platforms and transparency in project 
outcomes can build trust and reduce perceived risks. 

Develop Effective Risk Sharing Practices  

• Implementing risk sharing practices including insurance contracts, 
sequencing and cascading demonstration of these materials 

• Creating a “center of gravity” within specific markets to attract 
contractors, developers, and other participants to demonstrate buy-in 

Conclusion 
While the challenges to low-carbon cement adoption are significant, they are 
not insurmountable. By addressing issues such as fragmented standards, risk 
aversion, and stakeholder silos, and by leveraging targeted policy actions 
and market mechanisms, the industry can accelerate the transition to more 
sustainable construction practices. This workshop highlighted the importance 
of collaboration and innovation across the value chain to drive meaningful 
change in the cement industry.  
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