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PURPOSE OF NEW CARBON ECONOMY 
CORPORATE ROUNDTABLE 
Lawrence Livermore National Laboratory and 
Carbon180 hosted a workshop entitled “The New 
Carbon Economy Corporate Roundtable: Carbon 
Conversion to Valuable Products." The primary intent of 
the workshop was to initiate a conversation about 
opportunities to convert carbon in the air into valuable 
products.  

The organizers are working to return society to an age of 
recycling carbon by sourcing carbon dioxide from the 
atmosphere to make carbon-based products.  

Presently, Lawrence Livermore National Laboratory is 
developing technologies that sustainably capture carbon 
dioxide from air or point sources and convert the 
captured carbon dioxide into products using biological 
and electrolytic methods. They are also performing 
fundamental research on bio-sequestration of carbon. 
Carbon180 aims to build a growing economy that 
sequesters more carbon than it emits through policy 
change, a startup accelerator called Carbontech Labs, 
and a research & development consortium called New 
Carbon Economy, For more information see Building a 
New Carbon Economy - An Innovation Plan at 
carbon180.org.  

This report, based on the conversations that occurred at 
the roundtable, was written to inform the research & 
development community, including universities, national 
laboratories, businesses, and investors, about current 
interests and challenges in transforming carbon into a 
valuable product. 

AUTHORS: 

Felicia R. Lucci, Noah Deich, Roger D. Aines 
This work was performed under the auspices of the U.S. 
Department of Energy by Lawrence Livermore National 
Laboratory under Contract DE-AC52-07NA27344. 
LLNL-TR-767642 
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SUMMARY 
Business and industry leaders convened with researchers, 
entrepreneurs, civil society, and government representatives 
to discuss opportunities and challenges in transitioning to a 
new carbon economy that creates products and fuels from 
carbon dioxide taken from the air. Participants readily 
accepted the imminent transition in how society sources 
carbon for products. There was strong interest in leveraging 
economic opportunities to produce carbon-based products 
using carbon dioxide from the air instead of fossil fuels. As 
carbon-intensive products become costlier, industry leaders 
are eager to enter new markets, find a substitute for their 
current products, or reduce carbon emissions within their 
supply chain. However, they need guidance to ensure they 
invest their capital in the most promising technologies. Thus, 
they are turning towards national laboratories, non-profits, 
and startups to perform early stage research, development, 
and deployment to de-risk new technologies, establish 
industry standards, and provide economic assessments. 
These efforts are required to accelerate economy-wide deep 
decarbonization.  

THE NEW CARBON ECONOMY:  
MANAGING CARBON THROUGH 
ECONOMIC OPPORTUNITIES 
“The New Carbon Economy Corporate Roundtable: Carbon 
Conversion to Valuable Products" was held to initiate a 
conversation about opportunities to extract carbon from the 
air and convert it into valuable products used across the 
entire economy. The organizers, LLNL and Carbon180 
(formerly Center for Carbon Removal), were interested in how 
businesses perceived the demand for products and processes 
that sourced carbon from the air. To begin the conversation, 
the organizers identified major opportunities to develop 
products that source carbon from carbon dioxide released by 
power plants, industrial sources, agricultural sources, and 
direct air capture. They identified over $1 trillion worth of U.S. 
market opportunity for products, including food, agriculture, 
building materials, plastics, and fuels. Given these large-scale 
market opportunities, the organizers were interested in 
understanding why businesses were not sourcing carbon for 

 

 

“Do we build up to the 
skies or into the ground to 
meet our carbon needs?” 

Let’s work to manage the 
carbon, not let the 
carbon manage us” 
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their products from carbon dioxide found in the air on a scale 
capable of addressing climate impacts. Specifically, the goal 
was to understand both the technical and business road 
blocks to implementing an economy-wide transition to what is 
being called the new carbon economy. The information gained 
from this roundtable is expected to help redesign research & 
development and business strategies to overcome these 
challenges. The following report summarizes these insights. 

 

 

 

 

 

 

 

 

 

 

To reduce carbon emissions, society must undergo a 
paradigm shift concerning the roles of hydrocarbons and 
electricity to meet our needs. The current model utilizes 
hydrocarbons from fossil fuels to produce electricity and 
feedstock chemicals. The new model will rely on readily 
available clean electricity to produce products, fuels, and 
feedstock chemicals sourced from carbon taken from the air. 
Thus, instead of viewing carbon dioxide only as a pollutant in 
the air, businesses can utilize carbon dioxide as a valuable 
resource. The new carbon economy will not only focus on 
reducing carbon emissions but also on achieving negative 
carbon emissions in a cohesive way across all sectors of the 
economy.  

To achieve this goal, businesses need to re-envision their 
source and usage of carbon to produce the necessary 
materials and fuels. By creating value from carbon dioxide, 
corporate partners can unlock new business opportunities 
through valuable products sourced from carbon taken from 
the air. Businesses can harness these new opportunities by 
including sustainability principles in the way they think about 
their profits. Specifically, businesses must adopt methods to 
reduce their carbon footprint by optimizing processes, using 

 

 

“How do we make money 
with reversing global 
warming?” 
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  materials sourced from carbon dioxide in their processes, or 
producing new products derived from carbon dioxide.  

Meeting participants agreed that the economy can be 
leveraged to manage carbon. However, predicting the 
demand for products resulting from this paradigm shift is 
difficult. Specifically, at the meeting, participating businesses 
indicated that, while they do envision future economic 
opportunities in creating valuable products from carbon 
sourced from the air, they do not see large-scale business 
opportunities in effect today. They felt that the market would 
grow with increasing understanding of demand for these 
products. In particular, they indicated that businesses would 
be more willing to enter this new market if they had a better 
understanding of the demand for products that source carbon 
from the air. The participants accepted that any carbon-based 
product in use today could be sourced from carbon dioxide 
taken from the air and that the decreasing cost of electricity 
would accelerate the transition in the way society sources 
carbon. Though participants acknowledged potential 
economic and environmental opportunities in a new carbon 
economy, corporate partners have a limit to the risks and 
costs they will accept. Further, businesses need to see clear 
economic opportunities that will offset the high capital costs 
required to alter current practices. 

Path Towards Achieving the New Carbon 
Economy  
A practical approach for driving carbon reduction is to 
develop methods to utilize carbon dioxide that also create 
prosperity. Participants expressed interest in investing in 
practices that that produce less carbon dioxide or that utilize 
carbon dioxide taken from the air, but only if the action could 
be cost effective for the organization within their current 
model. Though policies can help initiate deployment by 
directing funding, the solutions ultimately need to be 
economical on their own merit. In their demand for 
profitability, executives require line-of-sight to profits and 
must be able to visualize the final product if they are to 
invest large capital into new technologies.  

Corporate partners varied greatly in what they would be 
interested in producing or utilizing in their processes. The 
magnitude of a product’s market and environmental impact 
depended on the businesses’ current positions within the 

“In order for me to pitch an 
idea, I need to be in a 
place where our leadership 
can bite into a prototype.” 

"Our consumers would prefer 
to buy environ-mentally 
beneficial products, but we 
shouldn't assume they'll pay 
more for them." 
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  economy. The notion that all carbon products manufactured 
from fossil fuels could be produced using carbon dioxide or 
plant-based materials resonated among participants. 
Businesses are actively looking to be players in new markets. 
However, early stage research, development, and deployment 
are needed to guide established companies, ensuring they 
invest in new technologies that will be profitable and 
impactful in future markets.   

 

 

 

 

 

 

 

 

 

 

 

Participants suggested that the transition to the new carbon 
economy would occur over time. Although, they also indicated 
that transition to the new carbon economy would not follow 
the model from the tech community in deploying 
transformational technologies. Unlike the tech sector, the 
energy sector is already established as an imperative 
component of the economy. Therefore, reliability must be 
maintained during transition to the new carbon economy. 
Because of this requirement, energy companies foresee that 
they will maintain a role in carbon-restricted markets and that 
their current market power will be a necessary resource for 
implementing new technologies.  

Industry’s role within the new carbon 
economy will be vastly different for each 
business.  
The risks, challenges, and capital expenses of removing 
carbon dioxide from each individual supply chain are not 
equal for all businesses, especially when comparing 
businesses early or late in the supply chain. The stakes are 
higher for corporate partners that produce raw materials—

 

“It is reasonable to expect a 
world free of fossil fuels but 
not a world free of 
hydrocarbons” 
 
“In 20 years, if we are still 
talking about making diesel 
from carbon dioxide, we 
are not going to meet 
negative emissions” 
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  chemical feedstocks, electricity, and energy—than for 
corporations that produce consumer goods. Companies 
whose products are closer to the consumer can benefit from 
an improved public image regarding environmentally friendly 
practices, while companies earlier in the supply chain will not 
yield such benefits to any substantial degree. In addition, the 
capital expenses to reduce carbon dioxide emissions are 
significantly higher for companies earlier in the supply chain. 
Thus, each company needs to individually determine its role 
in reducing carbon from the air, since each company is 
balancing the risks and challenges they will face internally 
with their new opportunities to be market leaders. 

Participants suggested that their businesses would be willing 
to provide the initial capital needed to incorporate new 
technologies if the investment could be certain to yield 
multiple benefits. Potential benefits could include producing 
a new product, sourcing new materials, reducing operational 
costs, or improving their environmental footprint. However, 
companies are all under intense competition within their 
given markets and thus have a maximum cost they can 
absorb in incorporating or producing new materials. 

 *From SEAB CO2 Task Force 
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PERCEPTION OF A NEW CARBON ECONOMY  
BASED ON FEEDBACK FROM INDUSTRY 
BUILDING INDUSTRY, led by cement and concrete producers, employs some of the most advanced 
carbon utilization practices, with several commercial companies delivering carbon dioxide-
sequestering products to market today. In this commodity market, higher performance and/or lower 
costs are essential, and companies are only willing to purchase carbon-sequestering products that 
also deliver a higher economic value (i.e., there is little “green premium” in the market today). 

CONSUMER PRODUCT AND SERVICE COMPANIES signaled that their customers do value products 
based on the its environmental footprint. However, consumers are only willing to purchase products 
made using carbon dioxide if the products are price comparable to others in the market. The 
companies are interested in evaluating their carbon footprint across their entire supply chain. 
Although they recognize that they impact only a small portion of the global carbon usage directly, 
these companies believe they can be powerful in leading the conversation around carbon recycling 
more broadly, which will create more consumer demand for the segment as a whole. Thus, these 
companies seek a better understanding of how they can both contribute and benefit from an 
economy-wide carbon effort, and they are eager to establish partnerships across sectors. 

PUBLIC UTILITIES are focused on developing intellectual property that can be carefully integrated 
into their current systems to reduce their carbon footprint. Incorporating new technologies into 
current systems reduces the up-front capital costs for the deployment of novel technologies. 
However, due to constraints on utilities, technologies need to be vetted externally and determined to 
be technologically viable prior to incorporation into current systems.   

ENERGY AND CHEMICAL COMPANIES anticipate that their supply chains will incorporate 
increasingly more low-cost, low-carbon electricity as a primary input. These companies sense that 
hydrocarbon-based products will remain critical to the economy but that many products made with 
fossil fuels today could potentially be sourced from carbon dioxide pulled directly from the air or 
through plant-based materials. They are interested in novel methods and products that will allow 
them to maintain and/or grow their current market shares, while protecting margins and returns to 
shareholders. However, these companies find it difficult to invest significant capital into unproven 
technologies that have both technology and market risk. Thus, they seek a better understanding of 
future demand for their products sourced from carbon taken from the air, as well as assurances that 
the technoeconomics of full-scale commercial projects are as promising as early research currently 
suggests.  

MATERIAL SUPPLIERS are focused on creating enabling materials and components that contribute 
to the decarbonization of the sectors they supply. They are interested in producing materials with 
new functionalities and improved capabilities that increase economic viability and efficiency of 
processes for other businesses. To effectively manufacture materials that are economically viable 
and feasible for incorporation into current processes, the material suppliers need a better 
understanding of material requirements, environmental footprints, and economic costs and demands.  
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SUPPORTING THE TRANSITION TO THE 
NEW CARBON ECONOMY 
Support is needed for research, development, and 
deployment to guide business and industry.  

Companies are generally interested in exploring options 
regarding carbon across their entire value chain to identify 
new areas with economic potential. However, business 
participants of the roundtable requested guidance on which 
specific products and directions to pursue in the future. 
Participants indicated that a gap exists between their current 
business models and the research & development necessary 
to deploy products sourced from carbon taken from the air. 

Research & development is happening at only a few large 
corporations and at insufficient scales. Particularly, research 
& development for low technology readiness levels (TRLs) is 
reliant on government support to continue and expand. Since 
companies are not conducting research internally, they are 
turning to third parties for the initial research. Furthermore, 
businesses are interested in acquiring new technologies or 
materials already proven by public or private sources to 
reduce their carbon footprint or to produce carbon dioxide–
based products. Thus, more opportunities to acquire 
information on materials and processes currently available 
would accelerate adoption by businesses. Of note, companies 
currently selling products sourced from carbon taken from 
the air were not present at the roundtable to ensure that the 
conversation focused on the perceived demand for products 
as opposed to selling products.  

Furthermore, innovation timelines of 10–20 years conflict 
with rapidly changing trends in profitability. Businesses 
struggle to complete projects that have large capital 
expenses before markets shift in unpredictable ways. Thus, 
investing significant capital into processes that might not be 
profitable in the future is difficult for businesses. Though 
corporate partners are willing to accept high initial 
investments in the deployment of new technologies, 
executives need line-of-sight to a profitable result. Increased 
investments in pre-competitive research & development, 
successful demonstrations, standardized economic and 
technical assessments, and industry standards can de-risk 
novel technologies and accelerate innovation timelines.   

“Design is not for markets of 
today but for unknown 
markets of the future” 
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  Research & development: Participants expressed an 
urgency for funding and resources to immediately 
begin pre-competitive research. Corporations are 
unwilling to proceed if a fundamental scientific 
challenge is hindering eventual success. Thus, the 
basic science behind technologies needs to be de-
risked for economy of scale projects. National 
laboratories can work to de-risk the fundamental 
science behind technologies through basic and 
applied research. Participants called for an increase 
in funding for early stage TRL to identify fundamental 
scientific challenges associated with potential 
technologies.  

Targeted research will help accelerate the 
development of necessary technologies. An increase 
in communication between researchers and industry 
will direct early stage research & development to 
integrate the initial material and final product 
designs. This communication will alleviate 
disconnections between how material scientists think 
about problems and how the materials are used in 
industry. 

Life-cycle assessments: Businesses are interested in 
addressing carbon across the whole value chain. They 
recognize that life-cycle analysis (LCA) can be a 
critical component in addressing their carbon 
footprint; however, standardization of the analysis is 
needed. Specifically, LCA is needed at lower TRLs, 
which can be performed by national laboratories.  

Industry standards: Industry standards that define 
carbon recycling operations and quantify carbon use 
will facilitate uniform discussions across industries. 
Guided by LCA, industry standards will allow different 
industries to cohesively meet distinct targets and to 
compare the extent of carbon use and reuse.  

De-risking technologies: Various pathways are 
needed to demonstrate the capabilities of novel 
technologies and to begin the process of learning by 
doing to drive down costs. Focusing on high-value 
products with low capital expenditures or on 
deployment of modular technologies puts forth 
projects likely to incrementally alter how businesses 
considers carbon. Of note, startups and prize 

“Carbon dioxide is a big 
problem, but we are not 
going to get to big solutions 
right away” 
 
 “If you want deployment  
of technologies to move 
faster, technologies need  
to be more targeted in the 
research & development 
stage” 
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  competitions are currently vetting carbon utilization 
technologies. To fully implement these novel 
technologies and to increase the relevance of these 
projects, communication between businesses and 
non-profits must improve.  

COMMUNICATION NEEDED TO DESIGN A 
COHESIVE NEW CARBON ECONOMY 
Communication between businesses is necessary to integrate 
entire supply chains and to assist corporate partners in 
determining their roles externally and internally. Regular 
communication will assist in directing early stage research, 
development, and deployment of novel methods and 
technologies to tackle critical problems. However, certain 
challenges limit open communication, including competing 
bottom lines, global differences, intellectual properties, and 
expenses associated with certain collaborations. In 
particular, to facilitate broad consideration and acceptance 
across all businesses, a cohesive set of terminology across 
industries would enable more effective conversations and 
help develop cohesive messaging about the importance of 
the new carbon economy. 

CONCLUSION: FAVORABLE RECEPTION OF 
THE NEW CARBON ECONOMY 
Businesses participating in the roundtable recognized novel 
economic opportunities associated with an economy-wide 
effort to source products from carbon taken from the air. 
Though they are eager to participate, assistance from public 
and private entities is needed in developing and accessing 
novel technologies and products to maximize individual gains 
in the new carbon economy.  

Businesses welcomed the idea of drawing carbon dioxide 
from the air to produce every-day products, as these 
corporate participants acknowledged the environmental and 
economic potential of transforming to the new carbon 
economy. Due to eminent policies and market forces that 
favor products with reduced carbon footprints and to the 
rising costs of fossil fuels compared to electricity, businesses 
are willing to consider carbon usage and emissions across 
their entire value chain. They are eager to pursue new 
economic opportunities that will allow them to be market 

“Closer communication and 
closer interactions, but 
funding isn’t a bad thing 
either” 
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leaders in the new economy while maintaining their 
profits as market structures shift. Businesses are eager 
to develop and deploy technologies that will allow new 
business opportunities to develop from new markets.  

Though businesses are interested in pursuing new 
markets and developing new opportunities, they need 
guidance on which technologies are the most promising. 
Businesses are not currently investing in the early stage 
research & development needed to develop technologies 
and materials that will utilize carbon dioxide. They 
foresee their corporations acquiring proven materials 
and technologies from third parties in the public or 
private sector. 

Prompting businesses to alter current practices requires 
immediate funding and resources to ensure products 
sourced from carbon taken from the air are cost 
competitive. Corporate partners indicate that a better 
understanding of the risks and demands for products 
would increase their participation in the transition to the 
new carbon economy. The following actions are 
necessary to facilitate this transition. 

1. Substantial research & development of processes 
and materials that recycle carbon dioxide into 
value-added products. This research must focus on 
methods that drive carbon dioxide from the 
atmosphere through utilization of carbon dioxide 
directly or from plant-based materials.  

2. Economic and life-cycle assessments of early stage 
technologies that reveal the future demand and 
environmental footprint of carbon dioxide–based 
products 

3. Innovation timelines must be accelerated through 
substantive discussions between sectors to identify 
technological challenges, identify business needs, 
and articulate demand across industries 

4. Establishment of uniform industrial standards to 
ensure the costs and benefits of products are fairly 
evaluated across all industries.  

“Five years ago, this 
conversation would 
have been science 
fiction, but we are 
now talking with 
corporations about 
carbon engineering 
our economy. We 
have made progress 
to begin talking, but 
there is work to clarify 
each actor’s role.” 
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Building a New Carbon Economy— 

An Innovation Plan for the New Carbon Economy Consortium (NCE). 

The NCE is a partnership between universities, national labs, and NGS to facilitate the  
capture and storage of more carbon then is emitted across the entire economy. 
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