
Like Our Children

Commercialization of Direct Air Capture Air to 
Fuel Technology

Timothy Langenkamp

Closing the Carbon Cycle
Tempe, Arizona 

September 30, 2016



Energy Infrastructure

Direct Air Capture technology is energy infrastructure. 

It is:

• Coal mining

• Oil and natural gas exploration and production

• Oil and natural gas midstream facilities such as small-guage gathering pipeline systems and 

processing plants that turn wet or rich natural gas into pipeline-ready, dry natural gas

• Electrical generation facilities such as traditional coal, hydroelectric and nuclear power plants and, 

now, natural gas, wind turbines, solar arrays

• Transportation such as pipelines for oil and natural gas and transmission lines for electricity

Direct Air Capture of CO2 for the production of fuel, whether for electrical 

generation or transportation, represents a refinement of our energy 

infrastructure.
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Energy Infrastructure

Energy infrastructure has been, historically, very expensive to develop.

– Developing the technology in the lab often takes years of dogged persistence and 

funding.

– Deploying that technology in a particular project presents its own challenges of scale, 

engineering and real-world imperfections.

– A sponsor must assemble a cast of many players to create a project.
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Energy Infrastructure

Traditionally, the costs of energy infrastructure development are financed with 

proceeds of equity issuances until engineering and related performance 

guarantees, coupled with the execution of offtake contracts, provide the basis 

for debt financing of the actual construction costs.

Banks will lend money for projects based on established 

and understood technologies, and will do so in a manner 

designed to protect the sponsor from many of the 

commercial risks associated with that activity.
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Energy Infrastructure

These so-called project finance structures are used to finance large 

infrastructure projects that are either too large to be comfortably financed by the 

sponsor’s balance sheet or promise economic returns attractive enough to 

attract investors.

Project finance lenders are willing to loan money for the 

development, construction and operation of the project on a 

non-recourse basis to the sponsor, but only when a 

reputable EPC contractor will guarantee the project 

technology and contracted revenues will support 

repayment of the loan. 
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The Gallery of Problems

DAC air-to-liquids technology is too new to be financed with bank debt.  

Lenders will balk at the unknowns:

• Will the technology work at all at scale?

• What will it cost and how long will it take to construct a facility?

• What will the operational requirements and outputs be?

• Will an EPC contractor guarantee the facility when finished?

Even with the construction of a demonstration plant, there will 

likely be some residual scaling risk and resulting increase in 

financing costs.

Without a good understanding of the construction and operating economics, it 

will be difficult to structure offtake agreements.
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The Gallery of Problems

Government subsidy picture is unclear, so that traditional revenue sources 

(such as tax or offset credits and RINs) probably not initially be available.

The idea of capturing CO2 from the air and rendering it into fuel is new and, thus, 

not contemplated by regulations providing for governmental subsidies and 

related measures.  The closest fit appears to be in the subsidies for renewable

energy and the EPA’s Renewable Fuel Standards.

Traditional types of governmental subsidies for renewable energy projects:

– Investment Tax Credit (IRC Section 48)

– Production Tax Credit (IRC Section 45Q)

– Accelerated Depreciation

Renewable Identification Numbers (”RINs”) under EPA’s Renewable Fuel 

Standards
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The Gallery of Problems

Tax Credits

Congress has provided tax credits for a number of different alternative energy 

projects.  

Investment tax credits, or ITCs, provide one-time credits for qualifying 

renewable power generation projects under IRC Section 48.  None of the 

current ITCs appear to cover DAC ATL projects, although some designs might 

qualify based on the use of renewables such as wind or solar.

By contrast, production tax credits, or PTCs, provide multi-year tax credits for 

the production of alternative fuels and other renewable projects.  The only one 

that explicitly mentions CO2 is found in IRC section 45Q, which provides PTCs 

for the capture of CO2 that would otherwise be released into the atmosphere and 

is then either used for enhanced oil recovery or geologically sequestered.  This is 

pretty close to usable, but the capture-what-was-going-to-be-released 

requirement seems to doom it use for DAC ATL.
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The Gallery of Problems

EPA Renewable Fuel Standards

Under the Energy Policy Act of 2005 and the Energy Independence & Security 

Act of 2007, the EPA is authorized to set annual quotas called Renewable 

Volume Obligations (“RVOs”) for biofuels blended into transportation fuels.

These RVOs are imposed on businesses that refine, import or blend fossil

fuels.

Every year, these businesses need to produce or purchase RINs generated from 

the production of renewable fuels and offset their RVOs by blending the 

renewable fuel into the fossil fuel, thus retiring the RINs.  

The 2016 RVO is 18.11 billion gallons of renewable fuels blended into 

transportation fuel stocks.
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The Gallery of Problems

EPA Renewable Fuel Standards

There are four ”pathways” recognized by the EPA for the creation of Renewable 

Fuels that generate RINs.

• Biomass-based diesel

• Cellulosic Biofuel

• Advanced Fuel

• Total Renewable Fuel

A fuel pathway must achieve reduction in GHG emissions as compared to 2005

petroleum baseline and has 3 components:

• Feedstock

• Production Process

• Fuel Type

SIDLEY AUSTIN LLP 10



The Gallery of Problems

EPA Renewable Fuel Standards

The Advanced Fuel pathway seems like the most promising renewable fuel 

pathway for DAC ATL.  Some AF pathways already approved by the EPA include:

• Ethanol from sugar cane

• Jet fuel from camelina

• Cellulosic ethanol from corn stover

• Compressed natural gas from municipal wastewater treatment facility digesters

There are no currently approved fuel pathways for DAC ATL and none under 

petition.

Complete lifecycle analysis is required to qualify as Advanced Fuel.

SIDLEY AUSTIN LLP 11



Project Development

What would an equity-financed DAC ATL project look like?
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Project Development
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Project Development

The Project Development Cast

– Sponsor/Equity Investors

– Project Company

– EPC

– Technology Licensor

– Offtakers

– Transportation Vendors

– Lenders

– Governmental Regulators

– Suppliers

– O&M Service Provider
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Project Development
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Cast of Characters

• Sponsors provide the cash to develop the project from design and engineering 

through to construction.  Sometimes, multiple industry plays form a joint venture 

for the project, with some making cash contributions and others making in-kind 

contributions.

• Project Company is a special-purpose entity created by the sponsors to actually 

the project.  Often a limited liability company that is flow-through from a tax 

perspective.

• Technology Licensors provide licenses to the core technology to be used in the 

project.  Ideally, the licensors will joint venture with the other sponsors to reduce 

licensing costs.



Project Development
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Cast of Characters

• EPC Contractor provides the engineering, procurement and construction 

services for the project.  After a feasibility study and other conceptual design 

work, the EPC Contractor produces the Front-end Engineering and Design, or 

FEED that is used for bidding work out to contractors.  The project is constructed 

during the EPC or execution phase. The EPC Contractor provides the 

performance guarantee, but will balk at taking on the technology risk.

• Offtakers are the project’s ultimate customers, purchasing the output of the 

project after it goes into service on the commercial operations date.  The offtake 

agreements are typically structured as long-term agreements entered into during 

the project’s development phase.  Sometimes, offtakers will invest in the 

associated project.

• Transportation Providers contract with the project company to transport the 

project’s output, via pipelines, truck or otherwise, to the project’s offtakers.  Site 

selection and the resulting transportation costs are major factors in project 

development.



Project Development
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Cast of Characters

• Lenders are note likely to have an appetite for such new technology.  The 

sponsor providing the cash equity is most likely to provide, through its own credit 

facilities, credit support for the project company’s development activities. 

• Governmental Regulators issue permits for the project, such as under the 

Clean Air Act.  Generally a mix of state and federal regulators.  Sometimes, 

governmental regulators provide potential sources of revenue for the project, as 

might be the case with RINs under the EPA’s Renewable Fuel Standard.

• Suppliers provide the project company with required supplies of raw materials 

under long-term supply contracts. 

• O&M Service Providers perform operation and management services for the 

project after it reaches commercial operations date.



Project Development
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• Other Commercialization Models

– Governmental

– Nonprofit

– Hybrids



Energy Infrastructure

Energy infrastructure projects are like children.  They are complicated, time 

consuming and expensive. 

Technologists, sponsors and other project entrepreneurs will very likely experience 

temper tantrums, obstinacy, illnesses and dark times. Despite these challenges, 

people build new projects all the time.  In almost all cases, these people are 

motivated solely by profit. 

According to the US Department of Agriculture, the cost of raising 

a child born in 2013 through the age of 18 is $245K for middle 

income families with two parents.  That does not include the costs of 

college, grad school and other support.  

The recently announced NET Power 50-MW zero-

emissions demonstration project in Houston is 

expected to cost $140MM.
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Energy Infrastructure

Imagine how much more patience, tenacity and creativity project 

entrepreneurs will be able to summon when motivated by more than 

profit.  Imagine the advantages of the people who take on these projects 

for love of their children.
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