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Geothermal energy can supply reliable, sustainable, baseload 
power by accessing the heat stored below the Earth’s surface.1 
Its potential is significant but commercial deployment has been 
limited by insufficient financial and technological support.2 

During New York Climate Week, 1GT co-hosted a roundtable 
discussion with Extantia, Elemental Impact and Energy Impact 
Partners focused on financing the geothermal transition. We 
brought together key stakeholders across industry, finance, and 
government to discuss future pathways and current issues in 
the sector.

Below is a summary of the conversation. 

Enhanced Geothermal vs Super-Hot Rock
Geothermal energy is a naturally occurring abundant supply of heat within 
the Earth’s surface.3 Accessing this resource at scale is arguably critical to the 
transition however, when considering the barriers to expansion, it is important 
to distinguish between the potential solutions. 

The most prominent new technology being developed is by Enhanced 
Geothermal Systems (“EGS”) companies. These companies inject fluid into 
known areas of high temperature rock to create a more permeable system. 
The subsequent permeability allows more fluid to circulate, bringing heat to 
the surface for use.4

EGS companies present themselves as having proven technology which 
now needs to scale. Their wells run at ~200°C and build on innovation and 
practices from the oil and gas industry. Some significant players are already 
producing, and their focus is now on driving operational efficiencies to unlock 
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KEY TAKEAWAYS 
� Enhanced Geothermal

Systems and Super-Hot Rock
companies are two differing
geothermal energy solutions
each with their own unique
scaling challenges

� Time is a critical resource
and collaboration is required
to displace incumbent
energy sources

� Private market capital can
only go so far and broad
engagement is vital
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capital. Their ongoing goal is to lower drilling costs and improve speed to production.5 While progress is being made, they 
still lag the typical drill speeds of their oil & gas peers.6

An alternative solution is provided by Super-Hot Rock companies which look to exploit the significant potential of deeper 
rocks with temperatures over 375°C. At double the temperature, it is possible to extract 10x the energy which increases 
efficiency of the electricity generated. To put this in context, the output of 3 wells operating at 400°C would likely exceed 
the output of 40 wells at 200°C.7 Despite these clear benefits, extracting this heat has significant challenges and new 
techniques must be developed, especially as very few companies have ever drilled that deep or at that temperature. These 
players are still looking to prove the viability of their technology to investors and peers in the sector. 

Both EGS and Super-Hot Rock companies need to scale but the challenges they face are different. Market participants must 
recognize this and ensure they are engaging with the right opportunities for their capital and resources. 

More Input from More Entities
In the US, there is strong engagement in the geothermal sector from entrepreneurs, early-stage investors, companies looking 
for energy offtake agreements, and governments.8 Together this group forms a strong capital cycle with companies getting 
funded, contracts being signed, and skills coming in from incumbent industries to scale projects. Unfortunately, we believe it 
is not strong enough for the sector to reach scale. 

1GT believes the sector has yet to see meaningful engagement from the energy majors, large scale infrastructure investors, 
project financers and lenders, oil field services players or insurance companies. The participation of these groups together 
drove previous step changes in new energy sectors (e.g., the US shale boom) by reducing uncertainty for all parties. 

Each of these players makes capital allocation decisions on a global scale and don’t appear to view the risk/reward in 
geothermal as appropriate.9 They also rarely bet on single project outcomes and typically prefer to spread risk across 
either a portfolio or a geographical area.10 We believe geothermal developers, or their backers, must align their demands 
and potential outcomes with these incumbent structures to access broader pools of capital. This may even include 
considerations of their site value outside of geothermal energy production, a key step for project financing discussions. 

Separately, the lack of supply chain modularization which enables more interchangeability of components is limiting. We 
are yet to scaled original equipment manufacturers (“OEMs”) with comprehensive hardware offerings emerge, such as 

DISPLAY 1 
Onshore North America Drilling Speed at Department of Energy Test Site (FORGE) vs Oil & Gas Incumbents
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Vestas and Siemens in the offshore wind sector. These producers standardize equipment, lower costs, and arguably create 
accountability of individual components which incrementally reduces the risks for financers and purchasers. 

Time is the Critical Resource
The first modern oil well was most likely drilled in Poland in 1854 and since then the global economy has consumed at least 
1.4 trillion barrels for various uses.11,12 As such, investors and companies operating in the oil & gas sector can leverage up to 
170 years of experience and data when funding, developing, and operating projects. 

This information extends beyond drilling to cover a vast range of data points across asset quality, productivity, maintenance 
costs, lifespan assumptions and alternative land use options, much of which has been learnt from experience and 
actual outcomes.

Commercial geothermal does not have this extensive data set because it is a relatively nascent technology. However, its 
criticality to a low carbon future is widely accepted. The sector must therefore use all available resources to bridge the time 
gap which includes a sharing of data between parties who may view themselves as competitors. 

Demand from Companies Can Only Go So Far 
Private & public companies, most notably the hyperscale data center developers, are providing significant support to the 
industry through contracted offtake agreements for energy.13 This indicates they have recognized the industry’s ability 
to deliver clean, reliable, scaled base load power at a range of locations, something wind/solar/batteries still struggle 
to produce. 

With grid connections and capacity an increasingly prevalent issue, the attractiveness of geothermal energy only increases as 
shown by META’s recent Sage Geosystems deal or Google’s partnership with Fervo Energy and NV Energy.14,15 1GT believes 
demand for this resource is there if it can be delivered at scale. 

Despite these issues, disintermediating the grid remains difficult given the security and optionality it provides. Running a 
microgrid, or behind-the-meter facility, for the amount of power a data centre demands is arguably impractical especially 
when it includes a new technology. 

DISPLAY 2 
Global private investment in renewable energy by investor type, 2016-2020
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Utilities will therefore play a critical role in scaling geothermal and providing those companies who are willing to commit to 
low carbon solutions the safety net to do so. 

More Stakeholders in the Ecosystem 
Disrupting significant parts of the energy ecosystem likely requires more resources than any single entity possesses, even 
when the potential is as clear as it is for geothermal. 

We believe industry needs more players involved at early stages to put structures in place which align better with the 
broader sector. This will be achieved through proof points, such as detailed well decline rates or higher temperatures 
achieved, and alternative approaches to diversifying risk such as the engagement of services providers or the support of 
insurance markets.

The scale of wind and solar markets indicate it can be done.16 However, the steps taken to lower cost and reduce risk in 
those sectors will likely need to be accelerated for geothermal to deliver on its promise. 

DISPLAY 3 
Funding allocated for large-scale demonstrations, manufacturing and supply chains, and supportive infrastructure
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DISPLAY 4 
Annual financial commitments in renewable energy, by technology, 2018-2022
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There is no guarantee that any investment strategy will work under all market 
conditions, and each investor should evaluate their ability to invest for the 
long-term, especially during periods of downturn in the market. 
A separately managed account may not be appropriate for all investors. 
Separate accounts managed according to the Strategy include a number of 
securities and will not necessarily track the performance of any index. Please 
consider the investment objectives, risks and fees of the Strategy carefully 
before investing. A minimum asset level is required. 
For important information about the investment managers, please refer to 
Form ADV Part 2.
The views and opinions and/or analysis expressed are those of the author 
or the investment team as of the date of preparation of this material and 
are subject to change at any time without notice due to market or economic 
conditions and may not necessarily come to pass. Furthermore, the views will 
not be updated or otherwise revised to reflect information that subsequently 
becomes available or circumstances existing, or changes occurring, after the 
date of publication. The views expressed do not reflect the opinions of all 
investment personnel at Morgan Stanley Investment Management (MSIM) 
and its subsidiaries and affiliates (collectively “the Firm”), and may not be 
reflected in all the strategies and products that the Firm offers. 
Forecasts and/or estimates provided herein are subject to change and may 
not actually come to pass. Information regarding expected market returns 
and market outlooks is based on the research, analysis and opinions of the 
authors or the investment team. These conclusions are speculative in nature, 
may not come to pass and are not intended to predict the future performance 
of any specific strategy or product the Firm offers. Future results may differ 
significantly depending on factors such as changes in securities or financial 
markets or general economic conditions.
This material has been prepared on the basis of publicly available information, 
internally developed data and other third-party sources believed to be 
reliable. However, no assurances are provided regarding the reliability of such 
information and the Firm has not sought to independently verify information 
taken from public and third-party sources.
This material is a general communication, which is not impartial and all 
information provided has been prepared solely for informational and educational 
purposes and does not constitute an offer or a recommendation to buy or 
sell any particular security or to adopt any specific investment strategy. The 
information herein has not been based on a consideration of any individual 
investor circumstances and is not investment advice, nor should it be construed 
in any way as tax, accounting, legal or regulatory advice. To that end, investors 
should seek independent legal and financial advice, including advice as to tax 
consequences, before making any investment decision.
The Firm does not provide tax advice. The tax information contained herein 
is general and is not exhaustive by nature. It was not intended or written to 
be used, and it cannot be used by any taxpayer, for the purpose of avoiding 
penalties that may be imposed on the taxpayer. Each Jurisdiction tax laws 
are complex and constantly changing. You should always consult your own 
legal or tax professional for information concerning your individual situation.
Charts and graphs provided herein are for illustrative purposes only. Past 
performance is no guarantee of future results. 
The indexes are unmanaged and do not include any expenses, fees or sales 
charges. It is not possible to invest directly in an index. Any index referred to 
herein is the intellectual property (including registered trademarks) of the 
applicable licensor. Any product based on an index is in no way sponsored, 
endorsed, sold or promoted by the applicable licensor and it shall not have 
any liability with respect thereto.
This material is not a product of Morgan Stanley’s Research Department and 
should not be regarded as a research material or a recommendation. 
The Firm has not authorised financial intermediaries to use and to distribute 
this material, unless such use and distribution is made in accordance with 
applicable law and regulation. Additionally, financial intermediaries are required 
to satisfy themselves that the information in this material is appropriate 
for any person to whom they provide this material in view of that person’s 
circumstances and purpose. The Firm shall not be liable for, and accepts no 
liability for, the use or misuse of this material by any such financial intermediary.
This material may be translated into other languages. Where such a translation 
is made this English version remains definitive. If there are any discrepancies 
between the English version and any version of this material in another 
language, the English version shall prevail.
The whole or any part of this material may not be directly or indirectly 
reproduced, copied, modified, used to create a derivative work, performed, 
displayed, published, posted, licensed, framed, distributed or transmitted 
or any of its contents disclosed to third parties without the Firm’s express 
written consent. This material may not be linked to unless such hyperlink 

is for personal and non-commercial use. All information contained herein 
is proprietary and is protected under copyright and other applicable law.
Eaton Vance, Atlanta Capital, Parametric and Calvert [is/are] part of 
Morgan Stanley Investment Management. Morgan Stanley Investment 
Management is the asset management division of Morgan Stanley.

DISTRIBUTION
This material is only intended for and will only be distributed to persons 
resident in jurisdictions where such distribution or availability would not be 
contrary to local laws or regulations. 
MSIM, the asset management division of Morgan Stanley (NYSE: MS), and 
its affiliates have arrangements in place to market each other’s products and 
services. Each MSIM affiliate is regulated as appropriate in the jurisdiction 
it operates. MSIM’s affiliates are: Eaton Vance Management (International) 
Limited, Eaton Vance Advisers International Ltd, Calvert Research and 
Management, Eaton Vance Management, Parametric Portfolio Associates 
LLC, and Atlanta Capital Management LLC. 
This material has been issued by any one or more of the following entities: 
EMEA 
This material is for Professional Clients/Accredited Investors only. 
In the EU, MSIM and Eaton Vance materials are issued by MSIM Fund 
Management (Ireland) Limited (“FMIL”). FMIL is regulated by the Central 
Bank of Ireland and is incorporated in Ireland as a private company limited 
by shares with company registration number 616661 and has its registered 
address at 24-26 City Quay, Dublin 2, DO2 NY19, Ireland. 
Outside the EU, MSIM materials are issued by Morgan Stanley Investment 
Management Limited (MSIM Ltd) is authorised and regulated by the Financial 
Conduct Authority. Registered in England. Registered No. 1981121. Registered 
Office: 25 Cabot Square, Canary Wharf, London E14 4QA. 
In Switzerland, MSIM materials are issued by Morgan Stanley & Co. International 
plc, London (Zurich Branch) Authorised and regulated by the Eidgenössische 
Finanzmarktaufsicht (“FINMA”). Registered Office: Beethovenstrasse 33, 
8002 Zurich, Switzerland. 
Outside the US and EU, Eaton Vance materials are issued by Eaton Vance 
Management (International) Limited (“EVMI”) 125 Old Broad Street, London, 
EC2N 1AR, UK, which is authorised and regulated in the United Kingdom by 
the Financial Conduct Authority. 
Italy : MSIM FMIL (Milan Branch), (Sede Secondaria di Milano) Palazzo 
Serbelloni Corso Venezia, 16 20121 Milano, Italy. The Netherlands: MSIM FMIL 
(Amsterdam Branch), Rembrandt Tower, 11th Floor Amstelplein 1 1096HA, 
Netherlands. France: MSIM FMIL (Paris Branch), 61 rue de Monceau 75008 
Paris, France. Spain: MSIM FMIL (Madrid Branch), Calle Serrano 55, 28006, 
Madrid, Spain. Germany: MSIM FMIL Frankfurt Branch, Große Gallusstraße 
18, 60312 Frankfurt am Main, Germany (Gattung: Zweigniederlassung (FDI) 
gem. § 53b KWG). Denmark: MSIM FMIL (Copenhagen Branch), Gorrissen 
Federspiel, Axel Towers, Axeltorv2, 1609 Copenhagen V, Denmark.
MIDDLE EAST
Dubai: MSIM Ltd (Representative Office, Unit Precinct 3-7th Floor-Unit 
701 and 702, Level 7, Gate Precinct Building 3, Dubai International Financial 
Centre, Dubai, 506501, United Arab Emirates. Telephone: +97 (0)14 709 7158). 
This document is distributed in the Dubai International Financial Centre by 
Morgan Stanley Investment Management Limited (Representative Office), 
an entity regulated by the Dubai Financial Services Authority (“DFSA”). It is 
intended for use by professional clients and market counterparties only. This 
document is not intended for distribution to retail clients, and retail clients 
should not act upon the information contained in this document. 
This document relates to a financial product which is not subject to any 
form of regulation or approval by the DFSA. The DFSA has no responsibility 
for reviewing or verifying any documents in connection with this financial 
product. Accordingly, the DFSA has not approved this document or any other 
associated documents nor taken any steps to verify the information set out 
in this document, and has no responsibility for it. The financial product to 
which this document relates may be illiquid and/or subject to restrictions on 
its resale or transfer. Prospective purchasers should conduct their own due 
diligence on the financial product. If you do not understand the contents of 
this document, you should consult an authorised financial adviser.
U.S.
NOT FDIC INSURED | OFFER NO BANK GUARANTEE | MAY LOSE VALUE | 
NOT INSURED BY ANY FEDERAL GOVERNMENT AGENCY | NOT A DEPOSIT
Latin America (Brazil, Chile Colombia, Mexico, Peru, and Uruguay)
This material is for use with an institutional investor or a qualified investor 
only. All information contained herein is confidential and is for the exclusive 
use and review of the intended addressee, and may not be passed on to any 
third party. This material is provided for informational purposes only and 
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does not constitute a public offering, solicitation or recommendation to 
buy or sell for any product, service, security and/or strategy. A decision to 
invest should only be made after reading the strategy documentation and 
conducting in-depth and independent due diligence.
ASIA PACIFIC
Hong Kong: This material is disseminated by Morgan Stanley Asia Limited for 
use in Hong Kong and shall only be made available to “professional investors” 
as defined under the Securities and Futures Ordinance of Hong Kong (Cap 
571). The contents of this material have not been reviewed nor approved by 
any regulatory authority including the Securities and Futures Commission 
in Hong Kong. Accordingly, save where an exemption is available under the 
relevant law, this material shall not be issued, circulated, distributed, directed 
at, or made available to, the public in Hong Kong. Singapore: This material 
is disseminated by Morgan Stanley Investment Management Company and 
should not be considered to be the subject of an invitation for subscription or 
purchase, whether directly or indirectly, to the public or any member of the 
public in Singapore other than (i) to an institutional investor under section 
304 of the Securities and Futures Act, Chapter 289 of Singapore (“SFA”); 
(ii) to a “relevant person” (which includes an accredited investor) pursuant 
to section 305 of the SFA, and such distribution is in accordance with the 
conditions specified in section 305 of the SFA; or (iii) otherwise pursuant to, 
and in accordance with the conditions of, any other applicable provision of the 
SFA. This publication has not been reviewed by the Monetary Authority of 
Singapore. Australia: This material is provided by Morgan Stanley Investment 
Management (Australia) Pty Ltd ABN 22122040037, AFSL No. 314182 and 
its affiliates and does not constitute an offer of interests. Morgan Stanley 
Investment Management (Australia) Pty Limited arranges for MSIM affiliates 
to provide financial services to Australian wholesale clients. Interests will only 
be offered in circumstances under which no disclosure is required under the 
Corporations Act 2001 (Cth) (the “Corporations Act”). Any offer of interests 
will not purport to be an offer of interests in circumstances under which 
disclosure is required under the Corporations Act and will only be made to 
persons who qualify as a “wholesale client” (as defined in the Corporations 

Act). This material will not be lodged with the Australian Securities and 
Investments Commission.
Japan
For professional investors, this material is circulated or distributed for 
informational purposes only. For those who are not professional investors, this 
material is provided in relation to Morgan Stanley Investment Management 
(Japan) Co., Ltd. (“MSIMJ”)’s business with respect to discretionary investment 
management agreements (“IMA”) and investment advisory agreements (“IAA”). 
This is not for the purpose of a recommendation or solicitation of transactions 
or offers any particular financial instruments. Under an IMA, with respect to 
management of assets of a client, the client prescribes basic management 
policies in advance and commissions MSIMJ to make all investment decisions 
based on an analysis of the value, etc. of the securities, and MSIMJ accepts 
such commission. The client shall delegate to MSIMJ the authorities necessary 
for making investment. MSIMJ exercises the delegated authorities based 
on investment decisions of MSIMJ, and the client shall not make individual 
instructions. All investment profits and losses belong to the clients; principal 
is not guaranteed. Please consider the investment objectives and nature of 
risks before investing. As an investment advisory fee for an IAA or an IMA, 
the amount of assets subject to the contract multiplied by a certain rate 
(the upper limit is 2.20% per annum (including tax)) shall be incurred in 
proportion to the contract period. For some strategies, a contingency fee 
may be incurred in addition to the fee mentioned above. Indirect charges also 
may be incurred, such as brokerage commissions for incorporated securities. 
Since these charges and expenses are different depending on a contract and 
other factors, MSIMJ cannot present the rates, upper limits, etc. in advance. 
All clients should read the Documents Provided Prior to the Conclusion of a 
Contract carefully before executing an agreement. This material is disseminated 
in Japan by MSIMJ, Registered No. 410 (Director of Kanto Local Finance Bureau 
(Financial Instruments Firms)), Membership: the Japan Securities Dealers 
Association, The Investment Trusts Association, Japan, the Japan Investment 
Advisers Association and the Type II Financial Instruments Firms Association. 
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