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Carbon Capture: A Piece 
of the Climate Puzzle
Samuel Brown, Clare Ellis, and Fred Eames

The Paris Agreement, the international treaty on cli-
mate change, sets a goal of limiting global warming 
to 1.5ºC and directs signatory nations to set targets 
for reducing their greenhouse gas (GHG) emissions 

to achieve this goal. Achieving the goals of the Paris Agreement 
will require rapid, far-reaching, and unprecedented actions, 
according to the Intergovernmental Panel on Climate Change 
(IPCC). The development of carbon capture utilization and 
storage (CCUS) projects is one example of such actions and will 
be an important piece of the climate mitigation puzzle.

CCUS is a process by which carbon dioxide (CO
2
)—the pri-

mary GHG contributing to climate change—generated from 
electricity generation, industrial processes, and other stationary 
sources is captured, compressed, transported, and stored, gen-
erally in the ground, so it is not emitted into the atmosphere. In 
order to keep warming to 1.5ºC, the IPCC estimates that 350,000 
to 1,200,000 megatons of CO

2
 will need to be captured and stored 

this century, compared to the current annual 40 megatons. This ©
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article highlights trends and developments and takes the position 
that if governments, companies, and nongovernmental organi-
zations are serious about carbon-neutral outcomes and limiting 
warming to 1.5ºC, then CCUS must be a part of the solution.

The election of President Biden means the prioritization of 
climate change, including a commitment of net-zero emissions 
no later than 2050. Part of the Biden administration’s climate 
agenda is investment in clean energy research and innovation, 
including capturing CO

2
 through direct air capture and retrofits 

to existing industrial facilities.
The Consolidated Appropriations Act, 2021, Pub. L. No. 

116-260 (2020), passed with broad bipartisan support and 
signed into law on December 27, 2020, enacts some of the most 
consequential provisions on climate change ever in the United 
States. For example, the law requires the reduction of the use 
of hydrofluorocarbons (HFCs) by 85% over 15 years. HFCs 
have high global warming potential, thousands of times more 
than CO

2
. It also includes a variety of provisions to foster clean 

energy, including billions of dollars in funding for research 
and demonstration efforts in renewable energy, nuclear power, 
energy storage, and other emission-reducing infrastructure, 
such as smart grid technology.

The law includes major provisions to promote CCUS, 
including extension of the Section 45Q carbon sequestration 
federal tax credit, the primary federal CCUS incentive; adop-
tion of the EFFECT Act to revamp the U.S. Department of 
Energy’s (DOE) CCUS research, development, and deployment 
programs; and adoption of the USE IT Act, to streamline per-
mitting for the CCUS infrastructure.

The Section 45Q tax credit currently provides a credit of 
$50/ton for CO

2
 captured from industrial sources (or directly 

from the air) that is geologically sequestered and $35/ton 
for CO

2
 geologically stored through enhanced oil recovery. 

The Consolidated Appropriations Act extends the dead-
line by which a facility must begin construction to qualify for 
this credit from January 1, 2024, to January 1, 2026. The U.S. 
Department of Treasury finalized regulations on January 6, 
2021, interpreting numerous provisions of Section 45Q, with 
the intent to provide clarity on how the tax credit will be imple-
mented in the future.

The USE IT Act clarifies that CCUS projects and CO
2
 pipe-

lines may use a streamlined permitting process Congress 
enacted for certain infrastructure in 2015. It tasks DOE and the 
U.S. Environmental Protection Agency with crafting a program 
of research, development, demonstration, and commercial-
ization relating to carbon utilization. Further, the Council on 
Environmental Quality (CEQ) is tasked with advancing CCUS. 
This includes preparing a report on the current federal regula-
tory framework for the deployment of CCUS projects, as well as 
CO

2
 pipelines, and preparing guidance for all federal agencies 

to facilitate CCUS projects. CEQ is directed to form a task force 
to identify permitting and other challenges (e.g., uncertain-
ties associated with the Safe Drinking Water Act Underground 
Injection Control regulations and the limited duration of the 
availability of the Section 45Q tax credit) and solutions to 
advance CCS projects. The EFFECT Act revises DOE’s technol-
ogy and research and development programs to, among other 
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things, emphasize large-scale pilot projects to move technolo-
gies from small scale to commercial; expand the scope of CCUS 
projects to diverse sources of CO

2
; and align the programs with 

broader emission reduction objectives.
The Biden administration has an opportunity to advance 

CCUS, given its climate change priorities, the bipartisan 
support for CCUS, and the new CCUS provisions in the Con-
solidated Appropriations Act. This confluence of circumstances 
could result in CCUS becoming a key tool in meeting the goal 
of net-zero emissions.

At the state level, California is on the front line in combatting 
climate change. The state has been a leader on mitigation efforts, 
including establishing the first statewide limits on GHG emis-
sions and more recently calling for all new passenger cars and 
trucks sold in California to be zero emission by 2035 (and 2045 
for heavier vehicles). California goals include a 40% reduction 
in GHG emissions below 1990 levels by 2030 and 80% by 2050.

The problem is that California is not on track to meet its tar-
gets. In order to meet the 2030 goal, California must reduce 
emissions on average 4.9% each year. California’s largest one-
year GHG drop in emissions was 6.1% in 2009 at the height of 
the Great Recession. Absent an economic downturn, California 
has never reduced emissions more than 2.6% since it first set 
statewide emission targets.

California supports CCUS. Projects have been encouraged 
and incentivized, for example, by allowing them to qualify for 
credits under the state’s Low Carbon Fuel Standard (LCFS). The 
California Air Resources Board (CARB) amended the LCFS 
regulations to incentivize CCUS projects by allowing them to 
generate credits and participate in the LCFS credit trading mar-
ket, which is a potentially lucrative revenue stream for project 
developers. LCFS credits have traded at all-time highs of nearly 
$200 per ton of CO

2
, providing a significant financial incentive 

for the development of CCUS projects in California.
However, there is currently no large-scale use of CCUS in 

California. In order to meet its goals, California will need to 
further incentivize and prioritize CCUS projects. Stanford Uni-
versity and the Energy Futures Initiative, led by former Obama 
administration Secretary of Energy Ernest Moniz, recently 
released the Action Plan for Carbon Capture and Storage in 
California (Action Plan), which calls for California to take the 
lead on CCUS for deep decarbonization. The Action Plan calls 
for expanding opportunities to pair CCUS with natural gas, 
which generates approximately 40% of California’s electricity, 
and other emission-heavy sectors.

The Action Plan identified 76 existing facilities in Califor-
nia that represent nearly 15% of the state’s GHG emissions 
that are prime candidates for CCUS. The Action Plan also 
calls for development of CCUS “hubs,” where multiple station-
ary sources can transport CO

2
 to common injection sites to 

increase economies of scale and levels of storage. An example of 
this system is the Alberta Carbon Trunk Line, a pipeline system 
in Canada to transport captured industrial CO

2
 emissions to oil 

and gas fields for enhanced oil recovery and storage. Further, 
a hub system does not need to be associated with enhanced oil 
recovery, just storage. The Action Plan for California identified 
clusters of emissions-intensive facilities in Los Angeles and the 

San Francisco Bay area that could serve as hubs for deep decar-
bonization using CCUS. California is an ideal testing ground 
for CCS for several reasons, including a culture of innovation, 
good geology for storage, and aggressive targets on emissions.

California emits only 1% of the world’s GHG emissions, 
so slightly missing the 2030 target may appear to be of mini-
mal consequence on a global scale. However, California often 
sets trends. What may be more important is California—a pro-
gressive state—establishing a model and demonstrating to the 
rest of the world that CCUS is a critical piece of the puzzle to 
achieve real CO

2
 reductions. California should unambiguously 

embrace CCUS as part of a strategy to reduce emissions and, 
as recommended in the Action Plan, streamline permitting 
and environmental reviews (e.g., the California Environmen-
tal Quality Act), issue guidance for CO

2
 storage, and increase 

incentives to make CCUS projects in the state more attrac-
tive. The Biden administration and California are likely to work 
closely on climate change efforts over the next four years, and 
both governments should align and drive progress on CCUS.

CCUS does have critics, including those concerned that 
dedicating investment toward CCUS takes away resources from 
renewable energy and perpetuates the use of fossil fuels. How-
ever, meeting the aggressive emission reduction targets requires 
the use of all resources available. Some industries that man-
ufacture products that will continue to be essential to daily 
life around the world (e.g., chemicals, cement, and plastics), 
and certain other sources (e.g., airlines), will have difficulty 
decarbonizing without CCUS. CCUS may be one of the only 
practical tools for them.

A significant number of multinational companies have 
made pledges to achieve carbon-neutral outcomes by midcen-
tury. CCUS is often identified as one approach on which these 
companies intend to rely to achieve their goals, especially for 
companies that will not be able to easily decarbonize. As a 
practical matter, private sector commitment to climate change 
mitigation generally, and CCUS in particular, will be necessary 
to facilitate the capital investment necessary to build the infra-
structure and facilities capable of reducing CO

2
 emissions to 

the levels necessary to meet climate objectives. For these com-
panies, another piece of the puzzle is the complex interplay 
between their CO

2
 footprint; environmental, social, and gover-

nance considerations; nonfinancial risk management; changing 
government policies and third-party standards; and the busi-
ness case for investing in or financing CCUS projects.

The world is at a multigenerational inflection point on cli-
mate change, which will naturally spur transitions in multiple 
sectors, including energy and transportation. If governments, 
companies, and nongovernmental organizations are serious 
about a carbon-neutral future, CCUS must be embraced as one 
necessary part of the solution. 
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