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Abstract 

American geothermal policy began to be formulated with the passage of the California Geothermal 
Resources Act in 1967 and the Federal Geothermal Steam Act in 1970.  These Acts were designed 
to define and characterize geothermal resources, and relate geothermal to other resources and to 
ownership estates.  Primarily as a result of the oil embargo and energy crisis of the 1970s, a 
number of policy initiatives were launched to encourage geothermal electric and direct use 
projects. These included technical assistance grants, user coupled drilling programs, demonstration 
projects, tax incentives, loan guarantees and reservoir insurance. Although some of these programs 
are still available, recent policy initiatives have been directed more towards creating markets for 
geothermal programs and providing direct tax incentives.  Renewable Portfolio Standards (RPS) 
have opened the door for renewable energy generation and production tax credits/green tags, and 
system benefit changes increase the competitiveness of geothermal electricity. 
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1 Introduction 
The past three to four years have seen the development of several new policy initiatives in the 
United States directed at expanding the development and use of renewable energy resources. 
Many, but not all of these policy initiatives apply to geothermal electrical generation and/or 
direct use developments. Many that are specific to geothermal are a result of the 
GeoPowering the West Initiative that was launched in 2001 by the United States Department 
of Energy. The goals of the GeoPowering the West Initiative are to double the number of 
states generating electricity from geothermal energy by 2006, and the provision of geothermal 
energy to 7,000,000 homes by 2010. 
 However, to better understand U.S. geothermal policy, it is necessary to go back to its 
beginnings – the passage of the California Geothermal Resource Act of 1967, and the Federal 
Geothermal Steam Act of 1970. These two Acts provided a framework for developing 
geothermal resources on public lands.  Over the next several years, states throughout the west 
followed suit with passage of their own Geothermal Acts designed similarly to the California 
and Federal statutes to define and characterize geothermal resources and establish a legal 
framework for leasing, exploration, and development of geothermal resources for both 
electrical generation and direct use applications (Bloomquist, 1986). These various Acts 
attempted to establish ownership of geothermal resources and relate the resources to other 
resources such as water, minerals and petroleum. 
 The Federal Congress, as well as a number of state legislatures, also enacted legislation to 
foster research and development, and reduce the risks associated with geothermal 
development. The most comprehensive of these was the Federal Geothermal Research, 
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Development and Demonstration Act of 1974, amended in 1980 by the Energy Security Act. 
Also critical to the development of the fledgling geothermal industry was passage of a number 
of tax incentive programs as provided for in the Energy Security Act of 1978 (Bloomquist, 
1986). 
 In order to gain an understanding of U.S. geothermal policy, it is thus critically important 
to look at four broad areas. These include policies related to: 1) resource ownership and 
access; 2) regulation of development and production of energy; 3) taxation; and 4) incentives 
and risk reduction. 

2 Resource ownership and access 
The first step in determining ownership and establishing legal rights to access for exploration 
and development is to adequately define and characterize geothermal resources so that they 
can be related to other natural resources. Geothermal resources are, of course, related to 
water, gas and minerals; to both the surface and subsurface estates; and to both water rights 
and mineral titles. How geothermal resources are defined and characterized affects all aspects 
of regulation and, to a large extent, eligibility for tax treatment, incentive, and risk reduction 
programs. 
 The California Geothermal Act of 1967 made the first attempt at defining geothermal 
resources: 

“Geothermal resource” shall mean the natural heat of the earth, the energy, in 
whatever form below the surface of the earth present in, resulting from, or 
created by or which may be extracted from such natural heat, and all minerals in 
solution or other products obtained from naturally heated fluids, brines, 
associated gasses and steam, in whatever form found below the surface of the 
earth, but excluding oil, hydrocarbon gas, or other hydrocarbon substances. 
 

 The Federal Geothermal Steam Act of 1970 defined geothermal resources as follows: 
“Geothermal steam and associated resources” means: (i) all products of 
geothermal processes, embracing indigenous steam, hot water and hot brines; (ii) 
steam and other gasses, hot water and hot brines resulting from water, gas or other 
fluids artificially introduced into geothermal formations; (iii) heat or other 
associated energy found in geothermal formations; and (iv) any by-products 
derived from them. 

 
 The Federal definition defined by-product so as to exclude oil, hydrocarbon gas, and 
helium. 
 Unfortunately, neither the state of California nor the Federal statutes addressed the 
question of ownership, and it was years before the courts finally decided that question in 
Pariani vs. California (1981) and Ottibonie vs. the United States of America (1977), 
respectively. Both court cases determined that geothermal was part of the mineral estate.  
 It is clear from both the California and the Federal statutes that there was no intended 
restriction on what should be considered to be geothermal relative to temperature. However, 
some of the states took an approach that restricts what can be regulated as geothermal on the 
basis of temperature. For example, Alaska restricts geothermal resources to “…the natural 
heat of the earth at temperatures greater than 120 degrees Celsius…” Oregon also adopted a 
120 degree Celsius threshold and Washington restricts geothermal for purposes of regulation 
by defining geothermal as those resources “from which it is technologically practical to 
produce electricity commercially.” Such definitions restrict eligibility for regulation under 
geothermal law, and thus affect access (leasing), regulation and eligibility for tax and other 
incentive programs. 
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3 Regulation of development and production 
The regulation of geothermal development and, to some extent, production has been best 
described as alphabet soup because of the tremendous number of applicable and sometimes 
conflicting laws, regulations and policies that seriously impact development and production 
on Federal as well as state and private lands. 
 Most important among these at the Federal level are the Geothermal Steam Act of 1970 
and the Geothermal Resources Operational Orders (GROs), the Environmental Protection 
Act, the Clean Water Act, the Clean Air Act, the Endangered Species Act, various Acts 
related to cultural resources and Native American rights and the Public Utilities Regulatory 
Policy Act.  
 Federal and state regulatory agencies are required by law to enforce provisions of the 
above Acts. In addition, many states have enacted similar statutes that often result in 
duplication of efforts to navigate the regulatory maze. 
 There are also a number of Federal and state statutes, related to the regulation of public 
utilities, that generate electricity and/or operate transmission systems. Many states also have 
utility statutes that cover the regulation of district energy companies. 

3.1 Geopowering the West 
The policy initiatives kicked off after the announcement of GeoPowering the West in 2001 are 
already beginning to bear fruit. One of the first major breakthroughs was in accelerating 
access to Federal lands managed by the Bureau of Land Management (BLM). BLM held lease 
sales in Nevada in the fall of 2002, marking the first time in nearly a decade that lands were 
so offered. BLM has also recently released a map of high priority areas for leasing. The map 
identified 35 sites in six western states. This will bring added focus to clearing the backlog of 
nearly 250,000 hectars of pending lease applications in these areas, as well as in generating 
increased interest by industry in pursuing leasing. By streamlining leasing procedures, BLM 
is confident that a backlog of lease applications, some of which have been pending for ten or 
more years, can be quickly cleared. Although all applicable Federal environmental statutes 
must be fully complied with, the new policy direction by BLM would provide for categorical 
exclusion from the full environmental impact statement process for certain well-defined 
geothermal activities. This could significantly reduce the cost and the time required to 
complete a National Environmental Policy Act (NEPA) review for many proposed activities, 
including drilling and the construction of both generating facilities and transmission lines as 
well as a majority of direct use projects.  
 There is also pending legislation to substantially revise the Geothermal Steam Act of 
1970. This first main revision of that Act since its passage in 1970 would serve to further 
accelerate leasing as well as provide for more attractive royalty structures for both electrical 
and direct use projects. Policy revisions include:  

a) Update of the Geothermal Steam Acts leasing provision to parallel the oil and 
gas leasing law by changing from a system in which the Federal government 
determines where the high value geothermal prospects are located by 
designating Known Geothermal Resource Areas (KGRAs), to a competitive 
leasing system driven by industry nominations. 

b) Authorizes the Secretary of the Interior to lease lands for the development and 
direct utilization of low-temperature geothermal resources (less than 195 
degrees Fahrenheit) exclusively on a non-competitive basis. Allows the 
Secretary to limit the lease acreage for these leases to the smallest area 
needed. Directs the Secretary to establish an annual fee based upon scale of 
development and utilization of the resource in lieu of royalty or rental. 
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Provides an opportunity for qualified existing lessees to convert to low-
temperature leases. 

c) Amends the Geothermal Steam Act to base royalties on geothermal resources 
above 195 degrees Fahrenheit on the gross proceeds. Establishes a royalty of 
3.5% of the gross proceeds on electricity production, and 0.75% of gross 
proceeds for direct use facilities. Reduces the royalties required for the first 
four years of operation for new facilities (or qualified expansions) placed in 
service in the six-year period beginning upon enactment. Allows existing 
lessees to apply to the Secretary to convert to the new simplified royalty 
system. 

d) Authorizes the Secretary of Interior to reimburse, through royalty credits, 
lessees for paying for National Environmental Policy Act analysis conducted 
by the Secretary or the Secretary’s designee, if adequate funding is not 
available to enable the Secretary to complete such analysis in a timely 
manner. 

e) Clarifies the authority of the Secretary of the Interior to adopt cooperative or 
unit plans for development of geothermal resources and to modify pre-existing 
lease terms for such unit development as necessary to conserve the geothermal 
resource. Provides authorization for pooling and communization agreements 
for tracts of lands that cannot be developed independently. 

f) Applies royalty terms consistent with other laws on minerals produced as a 
byproduct of a geothermal operative. 

g) Repeals overly broad existing authority of the Secretary of Interior to readjust 
rentals, royalties and other terms of geothermal leases. 

h) Establishes a ten-year primary term for geothermal leases and authorizes up to 
two five-year extensions if the lessee satisfies the work requirement applied to 
the lease. Provides that once commercial production is achieved, the lease 
shall continue in force until commercial production ceases. Directs the 
Secretary of Interior to establish, by regulation, minimum annual work 
requirements for geothermal leases beginning in the fifth year of a lease to 
ensure the lessee is working diligently to achieve commercial production 
(Morris, 2003; personal communication). 

 
 Although it is unclear as this goes to press as to the eventual outcome of the proposed 
amendment to the Geothermal Steam Act, it is safe to say that should the above provision be 
enacted into law that it would have a major impact on the U.S. geothermal industry. Many of 
the provisions have been debated for years and many existing provisions of the Steam Act 
have had an extremely adverse impact on development. The vote is expected late 2003.  
 Despite the importance of access and royalty issues, probably the most significant changes 
which have taken place over the past 30+ years in US energy policy that directly affects 
geothermal are in the arena of utility regulation. These changes have, and will continue to 
have a major impact on both electricity generation and direct use geothermal applications.  
 Utility policy directly impacts direct uses of geothermal only when the resource is used in 
district heating and/or cooling applications, where district energy suppliers are considered to 
be utility companies under the jurisdiction of state utility commissions. A number of states, 
recognizing the negative impact that such commission oversight and cost setting would have, 
passed legislation to exempt geothermal district heat suppliers from public utility commission 
oversight and rate setting procedures. Unfortunately, not all states in enacting such legislation 
recognized the critical importance of allowing for inclusion of non-geothermal peaking, thus 
seriously impacting the desired outcome of the policy change. Where states have gone so far 
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as to exempt all suppliers of district heating and cooling service from commission 
jurisdiction, this has of course not been an issue. 
 However, it is really in the generation and transmission area that change in utility policy 
has had the greatest impact on geothermal development. 

3.2 Public Utilities Regulatory Policy Act (PURPA) 
In 1979, the U.S. Congress enacted the Public Utilities Regulatory Policy Act or PURPA. 
PURPA, for the first time ever, allowed for the generation of electricity by non-utility 
companies, thus creating the private power industry. PURPA not only allowed for the 
generation of electricity by non-utility companies, but also required regulated utilities to 
purchase the output from these facilities at their avoided cost, i.e. the cost the utility would 
incur if it were to generate power itself or purchase power from some other outside source.  
 The impact of PURPA on the geothermal industry was tremendous and several hundred 
megawatts of new geothermal generation came online during the 1980s as a result of its 
enactment. 
 Following the enactment of PURPA at the Federal level during the 1980s, many state 
utility commissions began to require that regulated utilities develop integrated resource plans 
(IRP) as a means of incorporated demand side resource into resource planning, as well as 
incorporating other factors such as uncertainty and environmental quality into the planning 
process. IRP allowed for a portfolio approach to minimizing costs subject to reliability 
requirements, and as a means to incorporate environmental and diversity factors as well. IRP 
was designed to be a way to consider, in a balanced fashion, all of the characteristics, costs 
and benefits of renewable energy, conventional generation and demand side resources. 
Although IRP technically opened the door to significant amounts of new renewable 
generation, geothermal had difficulty competing successfully unless considerable weight was 
given to environmental and diversity externalities; and monetizing such externalities proved 
to be not only contentious, but often impossible (Wiser et al., 2003). 
 IRP was also best suited for a regulated monopolistic system. However, during the 1990s 
many states began to deregulate the utility industry and many utilities were required to divest 
of their generation assets and were in reality turned into “wire” companies. Because of 
divesture, there were no longer stable generation portfolios and the development of new 
generation is now often driven solely by market forces. 

3.3 Renewable Portfolio Standards (RPS) and Tradable Renewable 
Certificates (TRC) 
The latest utility-related policy initiative, directed at encouraging the development of 
renewable power generation, is the passage of renewable portfolio standards (RPS) in a 
number of states (13 as of May 2003). The RPS ensures that a minimum amount of renewable 
energy (in some states this can include high efficiency co-generated or combined heat and 
power) is included in the portfolio of electricity resources. It does so by requiring retail 
electricity suppliers to include a minimum amount of their electricity supply from eligible 
renewable resources. Minimums range from less than 1% to a high of 30%. The requirement 
is usually designed to be phased in, and to be met by an established future date. Eligible 
resources are established by definition; unfortunately some states have failed to include 
geothermal as an eligible resource. To add flexibility, and reduce costs of meeting the 
requirement, tradable renewable certificates (TRC) can be used to track and verify 
compliance. Some states have chosen to specify maximum percentages of given resources; 
have provided set-aside percentages for specific resources such as solar photovoltaic; or 
placed various values on different renewables to encourage a diverse mix of renewable 
resources (Wiser et al., 2003). The U.S. Congress is also considering a national RPS. A 
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national RPS is being considered but is not, however, unilaterally supported by the renewable 
industry or the environmental community. Many feel that the RPS is best handled at the state 
level and since a Federal mandate (probably less than 10%) would be lower than established 
mandates in several states, there is the worry that states would opt for lower numbers. There 
does seem to be greater support for some form of a national trading system of renewable 
certificates. This could definitely benefit western states with significant potential to develop 
large amounts of geothermal energy. 
 In practice, RPS and IRP (when still feasible) can be complimentary policies. While an 
RPS can minimize the cost of meeting specific renewable energy targets, IRP can directly 
address a fuller range of impacts in a multi-attributable analytical approach (reliability, cost, 
environmental impacts and generation diversity). In addition, IRP decisions may have long-
term regulatory support, so that risks can be well understood by those financing renewable 
energy generation facilities. In contrast, RPS requirements in the absence of long-term 
contracting standards are concerned only with meeting annual and long-range targets, leaving 
greater risk for investors in renewable generation (Wiser et al., 2003). 
 Some state utility commissions have also provided for the use of renewable energy credits 
(REC), often referred to as green tags or green certificates. REC could have a market value in 
the range of 1-2¢/kWh and could significantly improve the economic viability of a number of 
renewable generation technologies, including geothermal. 
 Finally, several states have provided for the imposition of a non-bypassable system benefit 
charge (SBC) on electricity rates. Funds so collected are used directly to support renewable 
generation development through monetary support via production incentives, grants or 
rebates, as well as provide indirect support as, for example, through customer education. 

4 Taxation 
Tax policy has long been a favorite tool of law makers looking to increase capital investments 
in, for example, industrial production, exploration for and development of petroleum 
resources, and now developments of renewable energy resources.  
 Geothermal tax incentives have been enacted at both the Federal and state levels to 
provide tax savings for both developers and users of geothermal energy. Such savings reduce 
the risk of the investment, make geothermal much more economically attractive and thus 
much easier to finance. Tax incentives may apply to direct use projects, electrical generation 
projects or both.  
 The first significant Federal tax Act was the Energy Security Act of 1978, which provided 
for deduction of intangible drilling costs, and allowed for percentage reservoir depletion 
allowances (Nimmons, 1978). 
 The intangible drilling cost deduction allows a taxpayer investing in the drilling of a well 
for geothermal deposits to elect to expense the intangible drilling costs involved in the 
construction of the well in the same manner as an investment in oil and gas wells (see Miller’s 
Oil and Gas Federal Income Taxation, 1977).  Eligible intangible costs include such things as 
wages, fuel, repairs, hauling and incidental supplies, and can represent a significant portion of 
field development expense. Unfortunately, slim hole temperature gradient and geochemical 
test wells as well as injection well costs are ineligible and must instead be capitalized with 
costs being recoverable only after production is established through deprecation (Bloomquist, 
1986). 
 The percentage reservoir depletion allowance traditionally available to oil and gas was 
also extended to geothermal by the Energy Security Act of 1978. The Act provided for the 
percentage of gross income deductible for depletion, declining from 22% in 1978 to 15% for 
1984 and years thereafter.  
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 Two other tax credits were also provided by Congress in 1978, including the Residential 
Energy Credit and the Business Investment Credit. Both were later modified in 1980 under 
provisions of the 1980 Windfall Profit Tax Act.  
 The Residential Energy Credit allowed an individual taxpayer a credit for qualified 
renewable energy source expenditures made in conjunction with a principal residence. The 
amount allowed was 40% of the first $10,000 or a maximum of $4,000. The residential 
investment credit was unfortunately eliminated. 
 The Business Investment Credit provided a 15% tax credit for business investing in certain 
kinds of alternative energy property including geothermal. The percentage allowed was 
reduced to 10% and made permanent in 1992 (Wiser et al., 2003). In addition, investments in 
geothermal are eligible for five years accelerated depreciation. 
 Legislation now pending before Congress would extend the Federal Production Tax Credit 
(PTC) now available to wind and closed-loop biomass projects to geothermal generation. The 
1.8¢/kWh tax credit as proposed would be available for five years and could be taken in 
addition to the business investment tax credit, although details as to whether or not both could 
be taken at 100% is still being debated (Wiser et al., 2003; Gawell, personal communication 
2003). Many in the geothermal industry feel that the PTC would be the single most important 
policy change allowed the geothermal industry since the passage of the Energy Policy Act of 
1992.  
 A number of states also enacted tax incentives programs. These programs took the form of 
business tax credits, residential tax credits, property tax exemptions, sales tax exemptions and 
exemptions on public utility taxes. Some, but not all, of these programs also apply to eligible 
geothermal heat pumps. For example, in Oregon, homeowners and renters who pay Oregon 
income taxes are eligible for a Residential Energy Tax Credit if they purchase, among other 
technologies, a closed-loop geothermal space or water heating system. The maximum amount 
of tax credits a resident may recover per year is $1,500. North Dakota provides an exemption 
from local property taxes on any geothermal energy device, including geothermal heat pumps. 
Nevada also exempts value added by a qualified renewable energy system from the assessed 
value of any residential, commercial or industrial building for property tax purposes. The 
exemption applies to both geothermal electric as well as geothermal heat. 
 Some states, including Massachusetts, provide an exemption from the state’s sales tax for 
geothermal heat pump systems and related equipment.  

5 Incentives and risk reduction programs 
The risks associated with geothermal development have served to severely limit the 
availability of conventional financing to conduct exploration and development activities. Even 
after developers have successfully discovered geothermal fluids in usable quantities and of 
usable quality, financial institutions have been reluctant or unwilling to provide financing 
because of their lack of familiarity with geothermal projects and how the risks of project 
success can be adequately evaluated. Venture capitalists have also been reluctant to provide 
necessary financing because of the high risks and often marginal economics of nearly all, 
except very high-temperature, electrical generation projects. 
 In order to promote the use of geothermal energy, the Federal government and many state 
governments have established programs aimed at minimizing or at least substantially reducing 
the financial risks of exploration and development, lowering the cost associated with drilling 
and facility operation and demonstrating the viability of a wide range of geothermal 
utilization projects for both electrical generation and direct applications. 
 These programs have been in the form of grants, loans, guaranteed loans, or industry cost 
sharing. Other programs served to ease financial risks of project development by providing 
tax incentives (see above) or reservoir insurance. 
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5.1 Geothermal Loan Guarantee Program (GLGP) 
The Geothermal Loan Guarantee Program (GLGP) was one of the first, the best known and 
most successful of all the state and Federal programs. The GLGP became effective in June of 
1975 under Title II of the Geothermal Research, Development and Demonstration Act of 
1974 (Nasr, 1978). The GLGP was designed to accomplish the following objectives: 

1. To encourage and assist the private and public sectors to accelerate 
development of geothermal resources in an environmentally acceptable 
manner by minimizing a lender’s financial risk. 

2. To develop normal borrower-lender relationships in order that financing be 
made available without guarantees at some future date.  

3. To enhance competition and encourage new entrants into geothermal 
markets. 

 
Under terms of the Act, loan guarantees could be granted for up to 75% of the project costs 
with the Federal government guaranteeing up to 100% of the amount borrowed. 
 The Act was subsequently amended in 1980 to allow for the granting of loans up to 90% 
of the total aggregate project cost, providing that the applicant was an electric, housing or 
other cooperative or a municipality. However, loans were limited to $100 million per project 
and no qualified borrower was to receive more than $200 million in loans. 
 The GLGP was successful in furthering geothermal developments at a number of locations 
and in bringing both direct use and electrical generation projects on-line. 
 The two most serious deficiencies in the program were that the very severe requirement of 
loan approval often served to limit the use of the program to those who should have been able 
to qualify for a conventional loan without the guarantee, and the fact that utilities were 
unwilling to use the loan guarantee program because default, even on a loan guaranteed by the 
Federal government, would seriously affect their credit rating. Although successful, the 
program ended when the U.S. Congress failed to provide further appropriations for the 
program during the 1980s.  

5.2 User Coupled Confirmation Drilling Program 
The User Coupled Confirmation Drilling Program was initiated by the US Department of 
Energy in 1980 to help meet the needs of developers of direct application geothermal projects 
by substantially reducing risk through cost-sharing with industry, the confirmation of 
hydrothermal reservoirs. The program was designed to cost-share expenses for exploration 
and included siting drill holes, drilling, flow testing, reservoir engineering and the drilling of 
injection wells. 
 The primary objectives of the User Coupled Confirmation Drilling Program were to foster 
the economically viable use of direct application of resources through participation of the 
industrial and private sectors by: 

1) Absorbing a portion of the risk associated with the confirmation of 
hydrothermal reservoirs in the initial stages of direct heat utilization 
development; while, at the same time, 

2) Developing an experienced infrastructure of exploration, reservoir 
confirmation and utilization engineering consultants, contractors and 
equipment manufacturers who would reduce reservoir confirmation risks in 
the future. 

 
Although the program was in the strictest sense a cost-share program between industry and 
the government, the program was structured to serve as a loan guarantee. If developers would 
finance the project out of in-house funds, or a loan could be obtained from a commercial 
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institution using the USDOE contract as evidence that project risk had been substantially 
reduced, the Federal government would agree to pay between 20 and 90% of the total project 
cost based upon a formula which took into consideration the usability of the thermal fluids 
intersected by drilling for the planned application. On a completely successful project, the US 
Department of Energy’s cost-share was 20%, whereas on a completely unsuccessful project, 
USDOE’s cost share was 90%. 

5.3 Other loan programs 
Several additional loan programs were authorized through provision of the Energy Security 
Act that passed Congress in 1980. These included Feasibility Study Loans, Reservoir 
Confirmation Loans and System Construction Loans. 
 Feasibility Study Loans had been authorized for direct applications of geothermal energy 
and were to be made available to “geothermal utility districts, geothermal industrial 
development districts and other persons”. [“Person” was defined to include municipalities, 
cooperatives, industrial development agencies, non-profit organizations, Indian tribes and 
other entities including an individual, corporation, joint stock company, partnerships, 
associations, business trusts, organized groups of persons (whether incorporated or not) or 
receivers or trustees of any of the foregoing]. 
 Loans were to be available to defray up to 90% of the costs of: 

a) Studies to determine the feasibility of any direct application geothermal 
development; and 

b) Preparing applications for any necessary licenses or other Federal, state, 
and local permits or approvals required by such development. 

 
 The Secretary of Energy was given the authority to cancel any unpaid balance and any 
accrued interest on any loan granted under provision of the Feasibility Study Loan Program if 
it was determined on the basis of the study that geothermal development was not technically 
or economically feasible. 
 The Loans for Geothermal Reservoir Confirmation Program authorized the Secretary of 
Energy to make loans to any person “to assist such persons in undertaking and carrying out a 
project which was designed to explore or determine the economic viability of a geothermal 
reservoir; and consists of surface exploration and the drilling of one or more exploratory 
wells.”  
 Loans were made available to developers of both electrical and direct application 
geothermal projects, but were limited to a maximum of $3,000,000, and no loan for 
confirming a resource for electrical generation could exceed 50% of the cost of the project. 
For direct use projects, the loan could be in an amount up to 90% of such cost. As with the 
loans for feasibility studies, the Secretary of Energy was authorized to cancel the unpaid 
balance and any accrued interest on the loan if he determined that the geothermal reservoir, 
for which the loan was made, had characteristics which made that reservoir economically or 
technically unacceptable for commercial development. The loan term was a maximum of 20 
years. If revenues were inadequate to fully repay the principal and accrued interest within 20 
years after production began, the remaining unpaid amount was to be forgiven. 
 The Loan for the Geothermal Resource Confirmation Program was designed to replace the 
User Coupled Loan Program that was aimed strictly at promoting the confirmation of 
reservoirs for direct application and at the same time to serve as a supplement to the 
Geothermal Loan Guarantee Program by providing for geological assessments and reservoir 
confirmation activities related to electrical generation projects that were given very low 
priority under the GLGP. 
 System Construction Loans were also authorized by the US Congress under provision of 
the Energy Security Act. The Secretary of Energy was authorized to make a loan to any 
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person to defray up to 75% of the costs directly related to the construction of a system for 
direct application geothermal development. No limit was placed upon the size of the loan and 
loans were repayable from revenue (at a rate not to exceed 20% of gross revenue) over 30 
years. The loans were not forgivable. 
 Despite passage and authorization by Congress, none of the loan provisions of the Energy 
Security Act of 1980 were actually implemented because successive administrations failed to 
request the needed appropriations. The need for and desirability of such policy initiatives is as 
strong now as when the Energy Security Act was passed in 1980.  
 Unfortunately, some states, for example Washington, were often forbidden from 
establishing loan programs under provision of state constitutions, or were able to only provide 
very limited programs for geothermal development. For example, the Alaska Department of 
Commerce established a revolving loan fund in the late 1970s under the Business Loan 
Division. Loans were available only up to $10,000, and interest rates were not especially 
attractive (Basecu et al., 1980). In Oregon, a small scale Local Energy Project Loan Program 
was established by the state legislature in 1979. This program included loans for “any 
system…of 25 MW or less, located in Oregon that used renewable resources, including but 
not limited to “…geothermal…to supply energy, including heat, electricity, mechanical 
action… to meet a local community or regional energy need in this state”. Loans were 
financed through bond sales and bore the interest rate at which the bonds were sold 
(Bloomquist, 1986). 
 In other states such as Alabama, Alabama Power has established a utility loan program 
that will provide a maximum loan of up to $25,000 for geothermal heat pump installations. 
The loan term is seven years. In Montana, the state has established an Alternative Energy 
Revolving Loan Program that provides loans to individuals and small businesses for the 
purpose of building alternative energy systems. Geothermal heat pumps are one of the eligible 
technologies. 

6 Financial assistance programs 

6.1 USDOE Technical Assistance Grant Program 
One of the first, most successful and long-lived programs providing financial assistance to 
developers was the US Department of Energy’s Technical Assistance Grant Program.  
 The program’s intent was to provide assistance to potential developers of geothermal 
energy who had little or no expertise in the geothermal field, in order to promote the rapid 
development of direct application resources. Assistance was provided to all public and private 
entities on a non-competitive, first-come first-served basis. Assistance was available in 
resource assessment and/or the preparation of technical and economic feasibility studies and 
was limited to 100 hours. Assistance was provided either by one of USDOE’s technical 
centers or by a consultant selected by the center. A secondary aim of the program was to 
establish expertise in the private sector consulting industry. 
 Due to an increasing desire to involve more private sector consulting companies in the 
provision of technical assistance, the program was later scaled back with the technical centers 
being restricted to eight hours of direct assistance on any one project unless an exemption was 
provided. Technical assistance continues to be available through the Oregon Institute of 
Technology Geo Heat Center and the Washington State University Center for Distributed 
Generation and Thermal Distribution, with funds being made available through both the 
USDOE and the National Renewable Energy Laboratory. The program has been highly 
successful with numerous projects having been benefited by its ongoing availability.  
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6.2 Program Research and Development Announcement (PRDA) 
The Program Research and Development Announcement (PRDA) program was initiated in 
the late 1970’s to provide funds for much more detailed feasibility studies than were possible 
under the Technical Assistance Grant Program. The program was directed at the completion 
of detailed engineering and economic feasibility studies of direct application of geothermal 
resources. In order to be considered for funding under the program, proposers were required 
to demonstrate their ability to carry the project through to completion and it was vital that the 
proposer was familiar with economic, energy utilization technology, and institutional 
requirements of the direct application of geothermal resources. 
 PRDA announcements usually targeted particular applications which USDOE had a 
special interest in promoting. These included: 

a) Industrial process steam and moderate to low temperature heat for industrial 
plants. 

b) Agricultural, space, water and soil heating for greenhouses, grain drying, 
irrigation pumping and extraction of chemicals from agricultural products 
(starches, acetic acid, acetone/butanol and ethanol). 

c) Space/water heating and cooling. Space heating and cooling, water heating 
(especially district heating and/or cooling systems) for commercial-sized 
buildings or business complexes and residential developments. 

d) Mineral extraction. Process steam and moderate to low temperature heat for 
ore concentrating, leaching and flotation processes. 

 
 Solicitations for proposals were typically issued once or twice per year and grants were 
limited to between $100,000 and $125,000. Though generally considered to be successful the 
program could have been significantly more successful if more significance had been placed 
upon geologic, geophysical and other resource data as an integral part of the proposal 
evaluation process or if grants had provided monies for resource assessment as an integrated 
part of the program. The PRDA program was, however, closely tied to another US 
Department of Energy program, the “Program Opportunity Notice”.  

6.3 Program Opportunity Notice (PON) 
The Program Opportunity Notice or PON program was initiated in the late 1970s to provide 
an opportunity for interested parties to propose direct utilization or combined electrical/direct 
application projects, which would demonstrate single or multiple uses of geothermal energy 
through field experiments in space/water heating and/or cooling for residential and 
commercial buildings, agriculture and aquacultural uses and industrial processing. All grants 
were made on a competitive basis and required a cost share.  
 Under the PON program, much more emphasis was placed upon the need to provide 
strong evidence of suitable geothermal resources than was the case with the PRDA program, 
and that made a significant difference in the overall success of the program. Another 
significant difference was the requirement for cost sharing. The greater the financial 
commitment required of the proposer helped ensure that the project would be carried through 
to completion. 
 The PON program resulted in a number of successful demonstrations, the most well 
known are the Boise, Idaho and Klamath Falls, Oregon district heating systems. 
 Although the program was generally directed at direct use applications, in at least one 
instance a PON was issued to solicit offers from private industry to participate in a geothermal 
demonstration power plant project. Under terms of the solicitation, DOE’s share of project 
costs could not exceed 49% of the total project cost, and DOE was entitled to recover up to 
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50% of its share of aggregate project cost from revenue generated. Unfortunately, the project 
selected was never successfully completed.  
 Unlike the PON program that was directed primarily at direct application of geothermal 
energy, the Industry Coupled Program (ICP) was designed to be a cooperative effort between 
the US Department of Energy and industrial organizations engaged in geothermal exploration 
for electrical power generation. The program was initiated to foster development by providing 
for: 

1) Cost sharing with industry for exploration, reservoir assessment, and 
reservoir confirmation. 

2) The release to the public of geoscientific data that would increase the 
understanding of geothermal resources.  

 
Under guidelines of the program, a contract between the US Department of Energy and an 
industrial partner was to specify: 

1) An exploration and/or reservoir confirmation program that the industrial partners 
would undertake and manage. 

2) A data package which industry would agree to make public.  
3) A certain percentage of the total project cost (generally 20-50%) which USDOE 

would contribute to the work. 
 
The program was never well publicized and when employed not particularly successful in 
meeting its intended objectives because release of geoscientific data had little impact on 
broader industry participation in geothermal development, since most land positions were 
already well established. 
 A potentially better approach to cost sharing, that would have potentially brought greater 
return to the government or to the tax paying public, would have been either to require future 
revenue sharing with the government as was specified under the PON program, thus 
establishing a revolving fund; or to require the participating industrial partner to provide 
energy at a reduced rate to the public. 
 Although all of the above financial assistance programs with the exception of the technical 
assistance program were terminated in the early 1980s due to lack of congressional support, 
USDOE sometimes directly, but more commonly through one of the National Laboratories, 
has continued to provide financial support. This support is generally directed at specific 
technologies, critical component development, resource exploration or demonstrations. 
Recent solicitations have been directed at, for example, small power plant demonstrations, 
critical power plant and well field components e.g. downhole pumps and enhanced 
evaporative cooling, direct use applications and enhanced geothermal systems. All of these 
programs have required an industry cost share. Many of the initiatives, however, remain 
under-funded, and many projects have suffered from burdensome regulatory and 
administrative requirements.  
 Some states have also provided significant financial assistance; of these, California is by 
far the best example. Funding has come from geothermal royalties on state lands and the 
states’ share of Federal royalties. Supported projects included, for example, resource 
assessment, drilling, technical assistance, regulatory compliance, technology development, 
and demonstration and enhanced injection. 
 In a number of states, investor-owned and/or public utilities have also established 
incentive programs directed at promoting geothermal heat pumps. In New Hampshire, the 
New Hampshire Cooperative provides up to $1,250 for members who choose geothermal heat 
pumps for their primary heating system. In Nebraska, Lincoln Electric Systems will provide 
up to $250 for new geothermal heat pumps installed in single or multi-family houses and 
commercial buildings.  
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7 Conclusions 
U.S. renewable energy policy has continued to change over time in an attempt to best meet 
the needs of these emerging technologies. Geothermal has been the focus of numerous policy 
initiatives directed at expanding the industry and bringing both electrical and direct 
application projects on-line. Much of the early emphasis was placed on direct financial 
support in the form of loans, guaranteed loans, grants, government cost sharing or insurance. 
However, as Federal funding became less and less available, the emphasis turned more toward 
creating markets for geothermal power and/or rewarding companies for success through 
production tax credits or direct monetary support. No matter what form the policies take, it is 
critically important that they provide a level playing field for all renewables. 
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