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Abstract 

In some countries geothermal energy development advances quickly, while in others structural or 

policy challenges hinder the development of the indigenous geothermal resources. This article aims at 

highlighting some key features of successful national strategies. Best practice policies and other 

incentive schemes of five countries are presented (Iceland, Kenya, Germany, Philippines, USA). The 

outcome of the research is intended to be used to advise decision-makers in governments and 

international organizations. The findings concentrate on geothermal power generation; geothermal 

heating and cooling are not analyzed in this paper. Key successful strategies identified include clear 

targets for geothermal in national legislation, resource use rights also for foreign investors, 

governmental incentive schemes such as cost sharing of exploration costs or grants, fair market prices 

which guarantee a secure rate of return, a clear institutional and regulatory set-up, i.e. a “one stop shop” 

with designated tasks and mandates, risk mitigation schemes, protection against currency risks and 

force majeure and strong strategic support from the government. 

 

Keywords: Geothermal energy, policy, legislation, success factors, best practice, Iceland, Kenya, 

Germany, Philippines, USA. 

 

Mejores prácticas regulatorias para el desarrollo de la energía geotérmica en 

Alemania, Islandia, Kenia, Filipinas y Estados Unidos 
 

Resumen 

En ciertos países la geotermia se desarrolla rápidamente mientras que en otros su desarrollo se ve 

obstaculizado por problemas estructurales o de políticas públicas. Este trabajo pretende resaltar algunas 

características clave para desarrollar estrategias nacionales exitosas. Se presentan políticas de mejores 

prácticas y otros esquemas de incentivos en cinco países (Alemania, Estados Unidos, Islandia, Filipinas 

y Kenia), con la idea de puedan utilizarse para asesorar a quienes toman decisiones en los gobiernos y 

en las instituciones internacionales. Los hallazgos se enfocan a la generación geotermoeléctrica, sin 

abarcar los usos directos de la geotermia, particularmente la calefacción y climatización. Las 

estrategias clave de éxito identificadas incluyen una definición de objetivos claros para la geotermia en 

la legislación nacional, derechos de uso de los recursos geotérmicos también para inversionistas 

extranjeros, esquemas de incentivos gubernamentales tales como garantías o apoyos en los costos de 

exploración, precios de mercado justos que garanticen una tasa de retorno segura, un claro marco 

regulatorio e institucional, por ejemplo una “ventanilla única” con responsabilidades y gestiones 

designadas, esquemas de mitigación de riesgo, protección contra riesgos en el tipo de cambio y de 

fuerza mayor, y un fuerte apoyo estratégico de parte del gobierno. 

 

Palabras clave: Energía geotérmica, políticas públicas, legislación, factores de éxito, mejores prácticas, 

Alemania, Estados Unidos, Islandia, Filipinas, Kenia. 
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1. INTRODUCTION 

 

Investors make decisions based on risks, predictions of their return, favorable and secure market 

conditions and the existence of an investor-friendly regulatory framework.  Due to high up-front costs 

to prove geothermal resources during the exploration and test drilling phases, investors, be it private or 

government, often prefer to invest in other operations where their rate of return is more secure. In order 

to stimulate investment, which is in line with climate change mitigation efforts, and in order to decrease 

the dependency on costly fossil fuels, some governments provide a geothermal-friendly investment 

climate and enabling regulatory framework conditions for geothermal energy development.  

 

Relevant enabling legislative and fiscal instruments include the following: 

 

• Financial incentive schemes or government subsidies 

• Risk mitigation schemes or insurance facilities 

• Feed-in-tariffs 

• Renewable energy policies giving priority to the development of certain resources 

• Privileges regarding the connection to the grid network, transmission and distribution 

 

The availability and application of these instruments in five countries are described below. Emphasis is 

placed on enabling instruments for hydrothermal resources for power generation. For some countries 

the enabling institutional landscape and support schemes from development partners (Kenya) are also 

presented. 

 

2. ICELAND 

 

2.1. History and Current Status 

 

Geothermal use in Iceland started around 1900 with first attempts to pipe hot water from natural hot 

springs to houses and greenhouses. In 1928 the first district heating system was installed in Reykjavik 

to residential houses and a swimming hall. The oil crisis in 1973 and 1979 greatly influenced Icelandic 

energy policies. Prior to the oil crisis already about 43% of the inhabitants of Iceland used geothermal 

space heating, 50% used oil and the remainder mainly electricity (Ketilsson et al., 2010). Increasing oil 

prices demonstrated the dependency of the island nation and led to policy changes. Geothermal and 

hydropower resources were investigated in detail, the necessary transmission pipelines built from the 

geothermal fields and heating utilities were established across the country. 

Fig. 1: Energy sources for space heating 

1970-2000 (Gunnlaugsson et al. 2001). 

Fig. 2: Geothermal use in Iceland in 2008 

(Ketilsson et al., 2010). 
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Today, over 90% of homes are heated with geothermal energy, the highest percentage in the world 

(Figure 1). Most of the district heating in Iceland comes from three main geothermal plants, producing 

over 800 MWth. Other direct uses include heating of about 130 swimming pools, snow melting and de-

icing of sidewalks and parking spaces (around 350,000 m
2
), heating of greenhouses, fish farms and 

other industrial uses (see Figure 2). The first geothermal power plant with 3 MWe started operation in 

1969 in Námafjall. 

 

2.2. Legal Framework 

 

The Minister of Industry and Orkustofnun, the National Energy Authority can grant a prospecting 

license and ask for resource prospecting (Ketilsson et al., 2010). The ownership of resources cannot be 

sold by the state or municipalities. Only utilization rights tied to compliance criteria can be issued to a 

developer on public property. Compliance is officially monitored by Orkustofnun in line with the 

Official Monitoring Act and other acts. The monitoring scheme is rather complex, interdisciplinary, 

involves different public entities and is enforced by the Icelandic Government. Figure 3 shows the 

relevant monitoring fields. Monitoring objectives are 

to regulate the interaction of man and nature 

avoiding harm to the geosphere, air, sea and the 

entire environment. The Strategic Environmental 

Assessment Act No. 105/2006 regulates monitoring 

practices. Iceland also adopted Directive 2001/42/EC 

from the European Parliament and the Council. 

Resource monitoring, safety and management are 

legally defined in a concise manner. The legal 

framework is strictly set; compliance is regarded as 

crucial in sustaining a renewable energy society and 

a long lifespan of the resources. 

 

The Electricity Act determines that power plants 

exceeding 1 MW installed capacity and smaller units 

that deliver power into the national transmission grid 

require a license. Smaller units are only asked to provide the National Energy Authority with the 

technical details of the plant. 

 

Since 1999 the Icelandic Government develops the Master Plan for Geothermal and Hydropower 

Development in Iceland (Steingrímsson et al., 2006; Pálsson, 2012). Aims of the Master Plan are to 

rank power projects against their economic and preservation value, considering impacts, benefits, 

energy needs, man and nature. The country thus considers geothermal energy as a significant element 

in the functioning of their economic and social system and aims at developing it in a holistic manner. 

New energy strategies deriving from the 2009 Government Coalition platform include formulating (i) a 

new Planning and Building Act, and (ii) a strategy how to fuel the transport sector. 

 

Electricity producers compete on an open market. Combined Heat and Power plants are thus requested 

to keep separate accounts to avoid cross-subsidization of electricity. 

 

2.3. Research and Training 

 

Fig. 3. Relevant monitoring spheres for 

geothermal projects (Ketilsson et al., 2010) 
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Iceland stands out in a geothermal perspective due to its extensive engagement in research, training and 

advisory services. Research is ongoing through the Iceland Deep Drilling Project which aims at drilling 

5 km wells to produce supercritical hydrothermal fluids at temperatures ranging from 450°C to ~600°C 

and at pressure of 23-26 MPa. 

 

Iceland is also a partner in the International Partnership for Geothermal Technology (IPGT). IPGT as 

international collaboration of scientists, industry leaders, governmental representatives and geothermal 

experts uses synergies and geothermal expertise from Australia, Iceland, New Zealand, Switzerland 

and the US. 

 

Also, the University of the United Nations has a branch in Iceland, which implements the Geothermal 

Training Program (UNU-GTP). UNU-GTP undertakes significant geothermal training for the whole 

world. Other overseas extension and advisory activities are conducted by the Iceland GeoSurvey ISOR 

who acts as consultant offering expertise in geothermal energy development. 

 

In conclusion, geothermal energy has been a stable and reliable provider of electricity and heat for the 

island nation over a long time. It facilitates the operation of the power-intensive aluminum industry; 

discussion for green electricity export to the UK and Scotland are ongoing. The legal framework is 

complex, but clear definitions and regulations deem crucial in ensuring the sustainability of the 

resource and in complying with social and environmental standards. Geothermal energy yields 

excellent economical results for the country, is reliable, makes the country independent of fossil fuels 

and does not require much subsidizing due to cost competitiveness and the favorable geological setting. 

 

3. GERMANY 

 

On a global scale Germany takes in the fifth position in geothermal heat production (after the US, 

China, Sweden and Norway). The installed thermal capacity for heating purposes is estimated at 2.5 

GWth (German Geothermal Association, 2012). With regards to geothermal electricity generation, 

Germany only has 7.3 MWe of installed capacity. In 2011, a total of 17% of gross electricity 

consumption came from renewable energy sources. About 9.5% of final heat energy consumption 

derives from renewable energies (GFM, 2011). 

 

3.1. German Feed-In-Tariff System 

 

In 1990, the feed-in tariff (FIT) system for renewable energy was introduced in Germany. Since its 

enforcement in Germany 61 counties and 26 states/provinces have adopted key feature of the German 

FIT (REN21, 2011) and thereby created favorable market conditions for renewable energy 

technologies. The FIT for geothermal electricity of selected European countries is displayed in Table 1. 

Usually the tariffs depend on power plant size and usually a time frame is given within which the 

investors can rely on investment safety. The FIT system is defined in the German Renewable Energy 

Source Act (Erneuerbare Energien Gesetz: EEG). The law defines the purpose, the realm of 

application, the take-over and grid transport obligations of utilities, modalities of tariff payment and 

tariff development over time. Presently, a “start-up” bonus of 0.04 Euro/kWh is provided until 2016. 

The FIT system obliges the operators of electricity supply grids to take off electricity from renewable 

energy sources. In Germany, the costs for the FIT system are estimated at 1.50 Euro (1.90 US$) per 

household per month. For each renewable energy source the tariffs are specified in the EEG. The 

returns for electricity providers depend on several factors and currently range from 0.035 Euro (0.04 

US$) per kWh (for large hydro-electric plants) to 0.43 Euro (0.54 US$) per kWh (smaller solar 

photovoltaic systems on buildings) (E-Parliament, 2008). Energy provision with renewable energy 
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technologies comes along with additional costs which are ultimately passed on the electricity 

consumers. 

 

Country Feed-In-Tariff for geothermal electricity (Euro cent/kWh) 

Austria 7.0 

Belgium 2.5 

Czech Republic 15.56 

Estonia 5.1 

France 7.62 (overseas: 7.93) 

Greece 7.31 

Slovakia 9.04 

Slovenia 5.85 + 2.52 

Spain 6.49 + 2.94 

Table 1. Feed-in-tariffs for geothermal electricity in selected European countries (Sources: Rybach, 
2010, and Leipziger Institut für Energie, www.ie-leipzig.de). 

 

For geothermal energy the FIT allocates 0.20 Euro (0.25 USD) per kWh for geothermal power plants 

with a capacity up to 10 MW, under the condition their operations start by 2015. When electricity 

generation is combined with the provision of heating a bonus of 0.03 Euro (0.04 USD) per kWh is 

added. The tariffs for geothermal energy were increased in 2004 and in 2009 because the costs for 

geothermal electricity generation were higher compared to other renewable energy technologies. Main 

reasons for this are the high investment costs and the high geothermal risk (Gassner, 2010). 

 

3.2. Support and Insurance Schemes 

 

Due to the high upfront risks of geothermal projects the federal German government developed a 

nationwide support scheme, the Kreditanstalt für Wiederaufbau (KfW) program. The KfW program 

allows investors to borrow funds for project realization. It covers excess drilling cost, planning 

expenses and other general project risks up to 50%. When the project turns out unsuccessful the fund 

will cover up to 80% of the drilling cost. In order to apply for the funds a POS-study (Probability of 

Success) is required. This study is based on geological feasibility study, seismic investigations, drilling 

concepts, etc. (Kreuter and Schrage, 2010). 

 

Increasing interest in geothermal energy projects can be noted from insurers. The first insurance 

scheme at Unterhaching, Munich, covered the exploration risk and the Well No. 1 with a premium of 1 

million Euros. In Germany Munich Re is engaged in geothermal projects. On an international level also 

financing partners like the World Bank or the KfW in East Africa initiated first geothermal risk 

mitigation schemes. 

 

4. KENYA 

 

The Government of Kenya has commenced the process of developing 5000 MWe in line with the 

Kenya Vision 2030. The geothermal road map includes the installation of 250 MWe annually, drilling 

20 wells annually and operating 12 rigs. Up to now, the Government of Kenya has already contributed 

US$ 399 million into geothermal projects while the donor community has committed over US$ 1343 

million (Ngugi, 2012). A ranking of the geothermal fields and clear development priorities are paving 

http://www.ie-leipzig.de/
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the path which initially focused on the Olkaria field and now extends to the Menengai complex, the 

Bogoria-Silali field and others following (see Figure 4).  

 

 

4.1. Institutional Set-Up 

 

The institutional set-up in Kenya was restructured in 2009 (see Figure 5). Main geothermal 

stakeholders include: 

 

a) the Ministry of Energy (MoE), 

b) the Geothermal Development Company Limited (GDC), owned by the government as resource 

developer and steam provider, 

c) the Kenya Electricity Generating Company Limited (KenGen) and Independent Power Producers 

(IPP) as plant operators, 

d) the Kenya Electricity Transmission Co. Ltd. (KETRACO) and Kenya Power and Lighting Company 

(KPLC) as transmitter, distributor and retailer. 

 

The Ministry of Energy offers key responsibility over the entire value chain and coordinates the 

development to match generation to transmission and distribution. Investment and business transactions 

are legally bound by contractual agreements. 

 

4.2. Regulatory Framework, Government Incentives, Development Partners 

 

Foreign investors can freely repatriate their income to other countries and can hold foreign currency. 

The government created special institutions to promote foreign investment in Kenya and strives to keep 

a stable political situation. 

 

The Kenya experience shows that government financing in the resource exploration and appraisal 

phase is crucial. In this early risky stage, private sector is usually unwilling to invest and thereby 

Fig. 4. Geothermal fields in Kenya 

(Ndetei, 2011). 

Fig. 5. Key entities in the energy sector in Kenya 

(Ngugi, 2012) 
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bearing the high risk exposure. According to Ngugi (2012) green field development requires about 100 

million US$ in Kenya to explore and appraise, including 10 exploration and appraisal wells, feasibility 

study, access roads and a drilling water reticulation system. Multilateral and bilateral financing 

partners, such as the World Bank, the German Development Bank KfW, the French Development Bank 

or the African Development Bank are crucial supporters at this stage providing loans, grants and risk 

mitigation facilities. The KfW-EU funded Geothermal Risk Mitigation Facility for East Africa, recently 

launched, holds 50 million Euros and provides grants for surface studies and the drilling of exploration 

wells (EU-Africa Infrastructure Trust Fund, 2012). This incentive aims to encourage private and public 

developers to exploit geothermal resources in East Africa. 

 

Proving the bankability of the project is critical in finding further development funds. In Kenya private 

investors obtain a reasonable return, as calculated by the government. Steam price is expected to be 

about 3.5 US cents per kWh while the total generation cost ranges between 7-10 US cents per kWh 

(Ngugi, 2012). A fixed feed-in-tariff of up to 8.5 US cents per kWh for 20 years for the first 500 MWe 

of installed capacity is guaranteed by the government in its “Feed-in-Tariffs policy on wind, biomass, 

small-hydro, geothermal, biogas and solar resource generated electricity” of Jan. 2010. 

 

Also, a sound legal knowledge base of the staff is crucial. In Kenya, as in other countries, the 

regulatory framework is complex and any projects are subject to environmental and other regulations. 

Regulations of importance for geothermal energy development include the Geothermal Resources Act 

of 1982, the Lakes and Rivers Act (Cap. 409), the Electric Act of 1997, Environmental Impact 

Assessment and Audit Regulations (legal notice No. 121 of 2003) and other regulations. Mwangi-

Gachau (2010) and Ndetei (2011) describe the legal requirements in great detail. The Environmental 

Management and Co-ordination Act No. 8 of 1999 for example, require that set standards in line with 

the Kenya Bureau of Standards are kept. The act also determines that prior to any development all 

required licenses must be obtained and that an environmental impact assessment is required prior to 

any development. 

 

Legislative obligations not only include national legislation, but also operational guidelines of donors, 

i.e. the World Bank Safeguard Policies or international conventions and treaties like the Convention on 

Biological Diversity or the United Nations Framework Convention on Climate Change (UNFCCC). 

 

A convinced government has all powers to determine developments. The Least Cost Power 

Development Plan (2008-2028) prepared by the Government of Kenya indicates that geothermal plants 

have the lowest unit cost, provide base load power and are thus recommended for additional expansion 

(Ndetei, 2011). 

 

5. PHILIPPINES 

 

The Philippines are the second largest geothermal electricity generator in the world with an installed 

capacity of 1904 MWe in 2010. Due to the favorable geological setting in the western flank of the 

Circum-Pacific Ring of Fire, the extraction of steam from geothermal resources is fairly cheap 

compared to generating steam using natural gas, coal or other fossil fuels. Large producers of 

geothermal energy in the world operate in the Philippines and share their expertise with other 

geothermal experts. Geothermal development in the country started with the oil crisis in the early 

1970s, exposing the country’s vulnerability to imported fossil fuel. The government soon after created 

the Philippine National Oil Company-Energy Development Corporation (PNOC-EDC) which was 

tasked to develop the indigenous geothermal resources. First projects were initiated on Luzon island by 
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Philippine Geothermal Incorporated (now Chevron), to be followed by other developers (Catigtig, 

2008). 

 

With the enactment of the legislation as depicted in Table 2 the Department of Energy reflects their 

initiative to support and enable geothermal development. Further decrees enable the private sector to 

enter the market. The monopoly of the National Power Corporation was thus removed. Now, Build-

Operate-Transfer (BOT) are the preferred contractual arrangement where private contractors and 

foreign investors finance, construct, operate and maintain the power plant for a number of years. After 

the agreed cooperation period the power plant is handed over to EDC. 

 

Year Legislation Enactment 

1973 Presidential Decree 334 Creation of the Philippine National Oil Company (PNOC). 

1975 Presidential Proclamation 1112 
Established the Geothermal Reservation in Tongonan, 
Leyte. 

1976 Presidential Decree 927 
Created the Energy Development Corporation (EDC) under 
PNOC. 

1978 Presidential Decree 1442 Enacted the Philippine Geothermal Service Contract Law. 

1987 Executive Order 215 
Allowed private sector to finance, build, and operate 
power plants. 

1992 Presidential Proclamation 853 
Established the Geothermal Reservation in Mt. Apo, 
Cotabato. 

1990 Republic Act 6957 Enacted the Build Operate Transfer Law. 

2001 Republic Act 9136 
Enacted the Electric Power Industry Reform Act - 
Privatization of the National Power Corporation. 

Table 2. Policies stimulating geothermal development in the Philippines (Catigtig, 2008). 

 

5.1. Legislation 

 

The Philippine Geothermal Service Contract Law (Presidential Decree 1442) provides significant 

incentives to geothermal developers. In Section 4 the decree regulates the following (Chan Robles 

Virtual Law Library, 2012): 

 

a) Exemption from payment of tariff duties and compensating tax on the importation of machinery and 

equipment, spare parts and all materials required for geothermal operations. 

b) Entry of foreign technical and specialized personnel who may exercise their profession solely for the 

operations of the contractor. 

c) Repatriation of capital investment and remittance of earnings derived from its service contract 

operations. 

 

The Renewable Energy Act of 2008 (R.A. 9513) established the necessary infrastructure and 

mechanisms to carry out the government’s thrust to promote the development, utilization and 

commercialization of renewable energy sources. The act promotes the purchase, grid connection and 

transmission of electricity generated from renewable energy sources. Renewable Portfolio Standards 

exist which place an obligation on the electricity supply company to distribute a percentage of their 

electricity from renewable energy sources. In addition, incentives such as exemption from various taxes 

and duties to renewable energy developers are provided through the act to make investments more 

attractive. The act also defines geothermal as mineral resource. 
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Market support schemes also include a presidential order that directs local government units in certain 

areas near or adjacent to geothermal power plants to develop economic zones that will draw power 

from these plants. 

 

Technical and R&D support is provided by the government through the identification of potential sites 

of geothermal energy resources where investors may undertake pre-development or exploration 

activities. The government also assists private entities who have identified frontier areas by providing 

technical assistance in further determining if these areas warrant the establishment of a power plant. 

 

5.2. Financial Incentives 

 

Financial support schemes include: 

 

• Renewable Energy Trust Fund (RETF) administered by the Department of Energy aiming at 

financing research, development, demonstration of productive RE use. 

• The Project Preparation Fund (PPF) managed by the Land Bank of the Philippines. 

• Loan Guarantee Fund (LGF) - LGU Guarantee Corporation, and Banco de Oro – Universal Bank will 

act as the Program Manager and Escrow Agent. 

• New and Renewable Energy Financing Program (NREFP) managed by the Development Bank of the 

Philippines. 

 

Fiscal incentives include (Penarroyo, 2010): 

 

• Income Tax Holiday (ITH) for 7 years. 

• Duty-Free importation of RE machinery, equipment and materials. 

• Special realty tax rates on equipment and machinery. 

• Net Operating Loss Carry-Over (NOLCO). 

• Corporate tax rate of 10% on net taxable income after 7 years of ITH. 

• Accelerated depreciation. 

• 0% VAT rate. 

• Tax exemption of carbon credits. 

• Tax credit on domestic capital equipment and services - VAT and custom duties. 

 

The grid system operators are obliged to purchase, connect to the grid and transmit geothermal energy 

as a priority. 

 

Regarding the institutional landscape, the Renewable Energy Management Bureau (REMB) was 

created and incorporates the geothermal division (Penarroyo, 2010). Functions of the REMB are 

(among others) to develop, formulate and implement plans and policies, to develop a centralized and 

unified information base on renewable energy resources, to promote and conduct technical research on 

renewable energy sources. 

 

The training approach applied in the Philippines involved practical on-the-job training in the field 

together with foreign experts as well as sending staff overseas to respected geothermal training 

institutes such as in Iceland or in New Zealand (Catigtig, 2008). This comprehensive approach led to a 

very good technical expertise on geothermal energy in the Philippines. 

 

6. UNITED STATES OF AMERICA 
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The US is the largest geothermal electricity generator worldwide with an installed capacity of 3093 

MWe in 2010. The US has a vibrant industry buoyed by an improving business environment that 

benefits from financial incentives. In addition to its domestic program, the US is a member country in 

the International Partnership for Geothermal Technology (IPGT). 

 

6.1. Legislation 

 

The history of geothermal development and success factors were described extensively by Bloomquist 

(2006), Rybach (2010), Bloomquist et al. (2011), Lund and Bloomquist (2012), and others. Only some 

legislative highlights are listed here. Initially, two acts set the framework for geothermal development: 

 

a) The California Geothermal Resources Act of 1967 

b) The Federal Geothermal Steam Act of 1970 

 

In the beginning, the resource was clearly defined and provided the foundation for subsequent 

legislation on permitting, environmental, ownership, financial incentives and risk reduction. Definitions 

of geothermal (as water, mineral, sui generis, heat, steam) vary from state to state in the US. The 

definition is seen as a crucial step in the process. 

 

The Federal Geothermal Steam Act of 1970 was modified in subsequent years intending to reduce risk, 

provide fiscal incentives and accelerate the leasing of land to foster geothermal development. Other 

federal incentives included the Investment Tax Credits (ITC) enacted in 1978, the Public Utilities 

Regulatory Act of 1979 (PURPA), and the Federal Production Tax Credit (PTC) first applying to 

geothermal in 2004. 

 

The PURPA needs to be highlighted as it allowed for the first time for non-utility companies to 

generate electricity. Hereby, a private power industry could evolve. Utilities were required to purchase 

electricity from the private sector and provide transmission and backup electricity service. 

 

The Energy Security Act of 1978 provides for deduction of intangible drilling costs and allowed for 

percentage reservoir depletion allowances. 

 

6.2. Federal Risk Reduction Programs and Fiscal Incentives 

 

Fiscal incentives included the Geothermal Loan Guarantee Program (GLGP) which enabled loan 

guarantees to be granted for up to 75% of the project costs with the federal government guaranteeing 

up to 100% of the amount borrowed. The GLGP aimed at enhancing competition and encourage new 

entrants into geothermal markets. 

 

In 1980 the User Coupled Confirmation Drilling Program was initiated by the US Department of 

Energy aiming at substantially reducing risk through cost-sharing with industry partners in the 

exploration phase of confirming hydrothermal reservoirs. The program included siting drill holes, 

drilling, flow testing and reservoir engineering. An extra benefit included that significant engineering 

and geoscientific expertise was gathered and could be used for future exploration, reservoir 

confirmation and plant development. 

 

Several US states adopted Renewable Portfolio Standards. These ensure that a minimum amount of 

renewable energy is included in the electricity retail of utilities. 
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The Production Tax Credit (PTC) was applied to geothermal from 2004 onwards and included 1.8 US$ 

cents per kWh for a 5-year period as initial tax credit. Recently, the tax credit was increased to 2.0 US$ 

cents/kWh. This fiscal support scheme is quite detrimental for triggering geothermal projects. 

 

Some federal 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. 

 

The Program Research Development Announcement (PRDA) was initiated in 1976 and provided funds 

for feasibility studies, supported technologies for industrial processes and moderate to low temperature 

heat (i.e. agriculture, space, water and soil heating for greenhouses, grain drying, irrigation pumping, 

district heating and cooling for business complexes and public buildings). Grants were limited to US$ 

100,000 - 125,000 upon the reception of project proposals. 

 

Successful projects were also achieved through the Program Opportunity Notice (PON), which 

provided incentives for geothermal direct-use projects and combined electrical/direct applications. 

With the funds provided five schools, one hospital, one prison, eight district heating projects and four 

agribusiness projects were financially supported (Lund and Bloomquist, 2012). 

 

Since 2009 almost US$ 400 million have been made available for initiating geothermal technical 

projects through the American Recovery and Reinvestment Act (ARRA). Emphasis is placed on 

innovative exploration and drilling projects, Enhanced Geothermal Systems demonstration projects, 

geoscientific data acquisition and ground source heat pumps. 

 

The program GeoPowering the West (GPW) brought various US academic institutions, the public and 

industry associations together aiming at extending geothermal electric power facilities to eight federal 

states in the western US, educating the public and facilitating a dialogue between various stakeholders. 

 

A remarkable technical assistance approach was the US DOE’s Technical Assistance Grant Program. 

New geothermal developers could apply for technical advisory of a consultant/research institute for up 

to 100 hours. Assistance sectors included resource assessment or feasibility studies. Later on, the 

assistance was limited to eight hours (Lund and Bloomquist, 2012). 

 

The geothermal industry in the United States currently enjoys an unprecedented level of support from 

Congress and President Obama’s Administration. The American Reinvestment and Recovery Act of 

2009 allocated US$ 400 million to the Department of Energy’s Geothermal Technologies Program. 

 

Analyzing the support programs it can be concluded that the US undertook substantial efforts in 

meeting the needs of emerging technologies. Geothermal has been the focus of numerous policy 

initiatives. Instruments included loans, grants, cost-sharing schemes, risk mitigation schemes and 

technical assistance. 

 

7. CONCLUSION 

 

The enabling framework analysis shows that national governments are decisive in geothermal 

development. Governments set the legal and financial framework conditions for the electricity market, 

private sector involvement, research, politic and human capacity development in geothermal. 
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Financial and fiscal incentives as provided in the US and Philippines set the conditions for a private 

power industry and opened the market to foreign investors. 

 

Feed-in-tariffs as applied in Kenya for geothermal create a stable market and secure the rate of return 

for the private sector. The feed-in-tariff system set up in Germany initially in the 1990s was a showcase 

globally and adapted to over 60 countries (REN21, 2011). 

 

Renewable Portfolio Standards as enacted in the Philippines, the Least Cost Power Development Plan 

of Kenya, production tax credits and other tax incentive programs (business tax credits, sales tax 

exemptions, etc.) as applied in the US, trigger investment. 

 

Risk mitigation schemes or insurances as offered in the US through the User Coupled Confirmation 

Drilling Program or by the EU-German funded Geothermal Risk Mitigation Facility in East Africa 

provide attractive incentives in opening new geothermal markets under higher risk conditions. 

 

Planning, monitoring and priority setting instruments as the Master Plan for Geothermal and 

Hydropower Development in Iceland reflect that monitoring procedures, priority settings against other 

land uses, clear Codes of Practice for field development and management, involving environmental 

issues, public concerns, tourism, sustainable production, enforcement are crucial. Also, the Resources 

Management Act of 1991 of New Zealand requires emphasis here, adding social issues such as 

respecting ancestral lands and rights of ethnic minorities. 

 

Roadmaps and visions are effective planning and PR tools reflecting the political will and initiative of 

governments. The Kenya Vision 2030 coupled with political will and motivated staff in Kenya 

stimulates market development and convinces bi- and multilateral donors to support the country. 

 

Clear institutional set-ups as depicted for Kenya enable private investors to orient themselves and 

establish contact with the entities in charge. 

 

Research and funding innovative research programs can significantly shape geothermal technology 

advancement. The Deep Drilling Project funded by the Icelandic government and other demonstration 

projects can lead to major breakthroughs and meaningful geothermal expansion. 

 

Training of staff and a capable workforce requires time, but is one of the success factors to geothermal 

development. Overseas training and knowledge exchange programs were a focus in all presented 

countries. 

 

The behavior of private investors is unpredictable. Also, historic events such as the discovery of natural 

gas fields can determine geothermal projects. However, the above five case scenarios show that 

enabling regulatory frameworks, financial incentives, support to research programs and human capacity 

building play significant roles in geothermal energy development. 

 

The outcome of the analysis is used as best practices in guiding, conceptualizing and improving the 

enabling framework settings for geothermal energy in other countries. 
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