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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, the broader ecosystem, and government to discuss barriers to and
solutions for deploying novel geothermal market solutions in the U.S. Dialogue
outputs inform DOE'’s understanding of clean energy markets and the
mechanisms by which DOE can drive project funding applications to its
offices.

This report summarizes the Deploy Dialogue session topic “Liftoff for
Geothermal: Increasing Value Proposition of Geothermal Heating and Cooling
Systems.” 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.

* This report summarizes comments made by a variety of participants, and does not
reflect or imply an endorsement by DOE of any of the ideas shared within.
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Pathway to Commercial
Liftoff: Geothermal
Heating and Cooling
Market Development

As the US grid enters a new era of load growth, driven in part by efficient
electrification, geothermal heat pumps (GHPs) and thermal energy netwaorks
(TENS) in retrofits and new builds are important and underutilized solutions to
heating and cooling buildings and other challenges. Geothermal heating and
cooling technologies use less electricity than the more popular HVAC options,
which will lessen the growing electricity supply and demand gap. If liftoff can
be achieved by 2035 and continue to grow over the next 15 years, the
equivalent of tens of millions of homes may install geothermal heating and
cooling systems with potential savings of billions of dollars.

However, barriers to achieving liftoff include confusing and unstandardized
regulatory frameworks, financial incentive structures that fail to motivate
utilities to adopt geothermal energy, training requirements that increase
barriers to entry, unstandardized methods to showcase the viability of
geothermal, and insufficient public awareness campaigns that could help
reassure consumers about adopting geothermal and stimulate municipal,
state, and regional participation in fledgling markets.

The following barriers and proposed solutions will help guide ongoing
discussions about the profitability and long-term viability of geothermal
energy to meet future needs.

* This report summarizes comments made by a variety of participants, and does not
reflect or imply an endorsement by DOE of any of the ideas shared within.
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Barriers

Facilitators organized participants into groups, each of which brainstormed
and discussed challenges and their associated risks of achieving liftoff.
Afterward, facilitators asked the participants to rank their challenges
according to their potential impact and probability of achievement. The
following challenge categories were identified as the top 4:

1.

Regulatory Challenges — Inconsistent state-by-state licensing and
permitting requirements, “geothermal resource” ownership
definitions, and ratemaking standards combined with uncertainty
over the applicability of the limited use property doctrine obscures
the market potential of geothermal energy.

Utility Adoption/Acceptance — Whole-system economic value of
GHPs/TENSs is poorly captured and translated to incentive programs
& rate setting. Insufficient communication of market successes and
a disconnect between electrification benefits and utilities’ rate base
disincentivizes the adoption of geothermal and obscures its benefits
to consumers.

Financing Structure — Unavailability or insufficient loan opportunities
and tax credits combined with significant upfront costs reduces the
appeal of geothermal systems.

Business and Commercial Value Proposition — Minimal focus on the
economic value of geothermal during all stages, workforce
readiness, uneven distribution of geothermal cost burdens amongst
various categories of customers, opaque data sources and
validation procedures, uncertainty over how to manage aging
systems, and opaque advantages and disadvantages of retrofitting
vs. new build stalls growth.

* This report summarizes comments made by a variety of participants, and does not
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Potential Solutions

After participants identified the top 4 challenge categories, they were again
organized into groups to brainstorm and discuss potential solutions for each.
Those solutions are listed below:

Regulatory Challenges

Clarify and standardize licensing and permitting standards to drill and
to become a driller. Greater exemptions for shallow geothermal drilling
to certain depths (e.g., 500’ -> 1000’)

Incentivize utilities to provide geothermal energy to consumers (i.e,,
remove or reform “obligation to serve” to allow areas to move off gas to
geothermal entirely).

Clarify and standardize the definition of “geothermal resources.”

Establish a national framework to help standardize ratemaking across
states.

Modify the “Limited Use Property Doctrine” to reduce the costs of
geothermal solutions and incentivize investment. This doctrine may
exclude geothermal from certain tax benefits.

Utility Adoption/Acceptance

Account for the financial benefits of geothermal across all stages:
o Cross-system benefits
o Monetizing grid service/benefits
o Clear path to rate-based incentives (effective rate structure
reform)

Create a more consistent and standardized regulatory environment to
incentivize adoption.

Create more geothermal successes and implement a communications
strategy to broaden awareness of its current and future value.

* This report summarizes comments made by a variety of participants, and does not
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Reduce the near-term costs of producing and adopting geothermal
energy.

Integrated energy system planning
More clearly connect investment to the geothermal rate base.
Understand how many drilling rigs we need across the country.

Merge gas and geothermal base rates.

Financing Structure

Create gap/bridge loans for homebuyers to incentivize investment in
GHP system.

Backstop utilities’ capital investments.

Adopt a geothermal Energy as a Service (EaaS) model to reduce and
more accurately predict costs, simplify maintenance, and ensure long-
term access to sustainable and clean energy.

Model geothermal utility structures on municipal water systems.

Ensure low-income housing developers are aware of and able to
access tax credits.

Establish a financial structure that incentivizes the capture of waste
heat from a geothermal system and use it for other purposes.

More effectively leverage the available capital stack. Avenues:
o Commercial real estate model (almost all debt, little equity)
o Utility model (Debt/Equity Blend)

Business and Commercial Value Proposition

Implement accounting practices that capture the entire value chain.

More evenly distribute the costs of geothermal ownership by leveraging
third-party leasing.

Create a more robust dataset of market successes to help validate and
guide investment trends.

* This report summarizes comments made by a variety of participants, and does not
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e More clearly define how to manage aging systems and standardize
“geothermal resources.”

e Exchanger design innovation
e Fast, low-footprint drilling

e Evaluate and communicate the economic advantages and
disadvantages of retrofitting older structures or incorporating
geothermal into new builds.
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