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Carbon capture matters, and the opportunity is

different everywhere... again, consider Texas.

« Texas aleader in carbon capture?

 Significant industrial and power
generation CO, emissions

o 24% of US energy-related emissions
from industry

o 12% of US energy-related emissions
from power generation
« Comparative advantages:
o Large CO, footprint

o Supply chain logistics and management
expertise

o Engineering and subsurface expertise
o Geologic endowment

o Business-friendly e

-
-
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There are challenges, but the
opportunities are multifaceted.
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Replicated from “Expanding Carbon
Capture in Texas” available at

https:/ /www.bakerinstitute.org/research
/carbon-capture-texas/.
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From Mapping the Landscape to a Conceptual Framework:

What Matters and Why?



Supply and demand for CO, sequestration
Status quo

$/Ton,

Initial condition is supportive of small amounts of
CO, sequestration, largely through EOR. To
increase sequestration, either demand (D,,) must
increase for every price, or the marginal cost of
sequestration (S¢o,) must fall.

q TonsCOZ
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Supply shifters

» Innovation, new technologies, new products
(carbon-to-value)

« Tax/fiscal policy that lowers infrastructure
and project fixed/operating costs (45Q, of
course, but local measures matter too)

* Removing permitting/access restrictions or
legal barriers

» Market risk and barriers to entry

Demand shifters

* Consumer preference and ESG investor
sentiment focused on lower corporate net
carbon footprints

» Direct government regulation of emissions
+ CO, tax



Supply and demand for CO, sequestration

Adding demand-side drivers

$/Ton,

*
q TonsCOZ
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Demand shifters

« Consumer preference and ESG investor
sentiment focused on lower corporate net
carbon footprints



Supply and demand for CO, sequestration

Layering in supply-side drivers

$/Ton,
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Supply shifters

Tonsc,

Innovation, new technologies, new products
(carbon-to-value)

Tax/fiscal policy that lowers infrastructure
and project fixed/operating costs (45Q, of
course, but local measures matter too)

Removing permitting/access restrictions or
legal barriers

Market risk and barriers to entry
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Coordination Theory:
A Critical Concept
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« Every production process involves a value chain
associated with raw material inputs that are used in a
production process to deliver a final product and

potentially a co-product. /
e Thus, coordination theory plays a central role.

Final Product

- The simplest example of coordination theory is the
prisoner’s dilemma. Product
« If any part of the value chain breaks down, e
coordination failure ensues. Hence, it is critical that _
actors along the value chain coordinate development. Production /\

Co-Product

« Raw materials must be produced and transported to a o
user. The user must have an ability to ship the final Material N ff

product plus any co-products to a viable marketable / Transy
outlet. If any part of this complex set of interactions Material Co-Product
Raw Material

Production

breaks down, the commercial viability of investments
at any point is compromised.

« Note, these complexities can lead to the “valley of
death” for new energy technologies.
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With limited market participation, deals to support ,\
investments along the value chain must be bilateral, covind
thus requiring identification of specific brodeton Hydrogen,

counterparty with a specific requirement. Thus, Power, Heat
Renewable

investments are highly conditional on counterparty Energy o
1dentification. Transport

Hydrogen

In the presence of a hub, investments along the Market

value chain are de-risked because direct
counterparty interaction is not needed. This Product

facilitates investment from all players. /‘ Tmy

In the absence of a hub, investments are limited to S

parties with sufficient risk tolerance, thereby Production

diminishing the scale of the activity. O, /Carbon /\
Transport

One can think of this through the lens of real P S
options. Investing in infrastructure is a real option. Tmsy N 8
One only exercises the option when profitable. In Fucl

. . . V. . Production CO Carbon
the absence of market liquidity, a liquidity premium 2
exists that renders the option value lower, thus

.. e e qes . Hydrocarbon

reducing investment. Liquidity increases scale. Fuel 1




Coordination Theory at Work
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Texas power generation market. #1 in wind capacity (26% of US), #2 in battery capacity (10% of US),
and #3 in solar capacity (10% of US). Total MWs of installed “green” capacity = #1 in the US.

- Senate Bill 7 (1999), tax incentives at the Federal, State and local levels, all matter.

- But, growth did not occur until investment in the Competitive Renewable Energy Zones (CREZ) happened.

Coordination theory at work. The
CREZ was a $7 billion investment
approved by the Texas PUC and
completed in 2013. Costs are rolled
into wholesale rates.

The CREZ provided transmission,
which allowed access to a liquid
market, i.e.- hubs. This de-risked
investment in renewable capacity and
supported significant expansion, with
a lot more coming.

Hydrogen and carbon capture will
follow suit with market liquidity.
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Stay connected...

Web: www.bakerinstitute.org/center/center-enerqy-studies

Bio: www.bakerinstitute.org/expert/kenneth-b-medlock-iii

Email: medlock@rice.edu
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BONUS MATERIAL

Why CCUS?
A Look at the Global Scale of Energy and the Challenge of Decarbonization
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The evolving energy landscape is a developing nation story
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« Energy demand is rising fastest in the developing world, largely driven by hydrocarbon fuels.

— EU is 11.8% of global demand; N. America is 20.0% of global demand; developing Asia is 36.9% of global demand.

» Projections for population and economic growth indicate this trend will likely continue.
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- Even with double-digit year-on-year percentage increases for wind and solar over the last 20 years, they are
still a small proportion of the total energy mix, 2.5% and 1.4%, respectively, in 2020.

* Demand continues to grow.
« Electricity is about 43% of total H

energy. Zero-carbon generation o0
sources: nuclear at 10%, hydro at 16%, ZEE |
and wind+solar at 13%... of electricity. w0 |

* Hydrocarbons account for 61% of 450 | o
power generation, 99% of all non- 200 B
electric energy, and 82% of all energy. 30

« Decarbonization will require multiple ~ *°

solutions, and must include net
decarbonization of incumbent supply
chains. This is the reality of scale.

5]
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Power Generation

100 |
« The paths will look different 50
everywhere, and will hinge on Wb e b Bl R B b B L EE L LB

“resource” endowments — nature,

minerals, energy, human capital, etc.
Data Source: BP Statistical Review of World Energy, 2022
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