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Executive Summary 

• Geothermal energy corresponds to the transformation of naturally occurring underground 

heat to electricity via the extraction and usage of super-heated steam to power turbines. 

• Given that the Philippine archipelago is astride the Pacific Ring of Fire, the Philippines has 

significant geothermal resources. At present the Philippines is the second largest producer 

of geothermal energy – with the United States at the top spot.  

• The dynamics of (1) identifying and developing geothermal reservoirs and (2) extracting, 

processing, and using super-heated steam make it expensive to develop, operate, and 

maintain geothermal resources.  

• Geothermal energy was introduced and subsequently developed in order to help insulate 

the Philippines from global oil price shocks.  

• Developments in the past three decades have made it increasingly difficult to convince 

investors to commit to the expansion of geothermal energy. Geothermal competitiveness 

can be viewed to be struggling to keep pace with developments in other energy resources 

– such as wind, solar, natural gas, and coal.  

• The key challenges insofar as the development of geothermal energy is concerned would 

be (1) access to protected areas: untapped geothermal reservoirs are in highly-protected 

areas, (2) access to transmission connections: untapped geothermal reservoirs are located 

in areas that are far from transmission nodes, (3) inherent risks in engaging in geothermal 

energy: geothermal requires tremendous upfront costs and have no profitability 

guarantees, and (4) cost-competitiveness of geothermal energy vis-à-vis coal, natural gas, 

solar, and wind.  

• The costs of geothermal exploration and development can fluctuate wildly around 

estimated averages. This is because of location-specific factors such as well depth, the 

remoteness of the project, and the acidity of the well.  

• Geothermal energy can serve as a complement to variable renewable resources such as 

wind energy and solar energy – and could thus serve as one of the foundations of a 

renewables-intensive energy grid. 

• Geothermal energy reduces the vulnerability of the energy grid and the Philippine economy 

to fuel price shocks in oil, natural gas, and goal. This, in turn, helps ensure the Philippines 

stays on track to meet its socioeconomic development goals.  

• Key strategies to promote geothermal energy include: (1) reducing or eliminating red tape 

in bureaucratic processes involved in the permitting of power projects (e.g. EVOSS), (2) 

enhancing coordination and cooperation between prospective developers and 

TRANSCO/NGCP to address transmission gaps and develop transmission development 

plans conducive to the development of geothermal energy, (3) targeted support and 

subsidies (e.g. targeted loans and grants, premiums via Indigenous Energy Prioritization 

Act), and (4) calibrated grid-wide renewable portfolio standards with dedicated spaces for 

dispatchable renewable technologies such as geothermal energy.  
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Introduction to Geothermal Energy 

 Geothermal power refers to electricity produced by harnessing the heat generated by 

geologic processes deep inside the Earth (Leffel 1977). The practical use of geothermal power 

is contingent on the presence of various geologic conditions. An economically viable source of 

geologic heat must exist at a depth that is relatively accessible using existing drilling technology. 

The usual source of geologic heat mainly involves magma associated with volcanoes. As such, 

regions of high volcanic activity like the Pacific Ring of Fire offer considerable promise as far 

as geothermal resources are concerned.  

 

Theoretically, the presence of accessible underground heat is sufficient for a 

functioning geothermal energy system. A working fluid can be injected deep into the Earth to 

be heated by the geologic resource.  It is, however, less costly to develop a geologic site that 

is adjacent to a reservoir of working fluid.  As such, the presence of geologic conditions that 

allows the percolation and accumulation of water near the geologic resource makes it easier 

for the site to be developed, as the resulting super-heated fluid can be directly used as the 

working fluid of the turbine (Leffel 1977). The zone of hot fluid becomes the geothermal 

reservoir. It is of note that these reservoirs can generate thermal manifestations like geysers 

and hot springs that makes the identification and evaluation of viable geothermal sites 

considerably easier (Alcaraz 1997). 

 

The production of electricity using geothermal resources usually involves the boring of 

drill holes in order to access the heat source and, if it is present, the reservoir of working fluid. 

If water is used as the working fluid, the fluid output of the well can be described as either vapor 

dominated (dry) or hot water dominated. Vapor-dominated wells or dry wells release steam. As 

such, dry wells only require scrubbing to remove corrosive gases. Hot-water-dominated wells 

or wet wells, on the other hand, release steam with heated brine. As such, the emissions of wet 

wells have to be coursed through a steam-brine separator before being scrubbed for corrosive 

gases. The scrubbed steam is then fed into a turbine to generate electricity. The separated 

brine is subsequently returned to the geothermal reservoir for reheating and reuse (Alcaraz 

1997). This feature allows geothermal energy to be truly renewable.  

 

Geothermal energy comes with numerous advantages. First and foremost it exists as 

a non-intermittent energy source (DeLoitte 2008). Unlike solar energy and wind energy, the 

availability of geothermal energy is not subject to prevailing weather conditions. Second, 

geothermal energy is viewed as a clean energy resource. The average life-cycle greenhouse 

gas (GHG) emissions from geothermal power plants is estimated to be approximately 5.7 

gCO2eq/kWh. This value is markedly lower than the average life-cycle GHG emissions from 

wind energy (8.0 gCO2eq/kWh) and solar energy (62.3 gCO2eq/kWh) (Sullivan, 2010). Third, 

geothermal energy constitutes an indigenous energy resource. This is especially important for 

the Philippines which does not have a wealth of fossil fuels (e.g. crude oil and natural gas). As 

such, developing geothermal energy in the Philippines comes with the ancillary benefit of 

reducing its dependence on imported fuel. 

 

Geothermal Energy in the Philippines 

 

 The Philippines is endowed with high quality geothermal resources exuding 

exceptionally high maximum temperatures (Alcaraz 1997). Moreover, several of the areas with 

potentially exploitable reserves are associated with mature volcanic complexes that are 

suspected to have already exhausted their store of highly acidic gases. This, in turn, improves 

the commercial viability of geothermal sites by reducing the costs incurred from the corrosion 

of drilling and extracting equipment (Ingimundarson 2015).  

 

Notable Philippine volcanic systems are usually associated with trench regions and 

subduction zones formed at crustal plate systems (Vasquez 1997). The following is an 

enumeration of notable volcanic systems in the Philippines. 
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1. The Manila trench cuts across the Cordilleras, traverses Bataan, and extends to 

Southern Luzon. The Makiling-Banahaw geothermal field can be found in the southern 

end of this geologic structure. High levels of acidity and limited reserves of meteoric 

water curtail the development of additional geothermal power plants in this geologic 

structure. . 

 

2. The Philippine Trench runs parallel to the eastern coasts of Luzon, Samar and Leyte. 

Geothermal fields associated with this structure includes the Tiwi, Bacman, and 

Tongonan fields. It is of note that many sections of this structure have highly acidic 

gases (Crisostomo 2015). 

 

3. The Negros Trench to the west of Negros Island defines the volcanic belt of Southern 

Negros to Mt. Kanla-On in Northern Negros. The Palinpinon and Northern Negros 

geothermal fields are associated with this structure. Several of the wells in the 

Palinpinon field are considered as acidic (Orizonte 2000). 

 

4. Mindanao has several trench and subduction zone systems. The most prominent 

geothermal field in the region is the Mt. Apo site. Extensive development of the site is 

curtailed by high levels of acidity in existing wells. 

History of Geothermal Power in the Philippines 

 

 The groundwork for the emergence and subsequent development of geothermal 

energy in the Philippines was established by the Philippine Commission of Volcanology in 1952. 

The commission performed the first audit of geothermal energy potential in the Philippines 

(Vasquez 1997). Its first breakthrough was in 1967 when it successfully developed a small-

scale geothermal energy generating facility in Tiwi, Albay. This scientific breakthrough, 

however, did not immediately translate to widespread enthusiasm and support for geothermal 

energy.  

 

 Interest in geothermal energy was infused with renewed vigor during the oil crisis of 

1973. The dependence of the Philippines on imported oil and the corresponding vulnerability 

to oil supply shocks underlined the importance of developing indigenous energy resources such 

as geothermal energy to overall macroeconomic stability and sustainability. In a bid to reduce 

the Philippines’ vulnerability to external supply shocks, the Philippine government established 

the Philippine National Oil Corporation-Energy Development Corporation (PNOC-EDC) in 1976 

to promote the aggressive exploration of indigenous resource sites – including but not limited 

to geothermal reservoirs. Given robust government support and assistance from the New 

Zealand government, the PNOC-EDC managed to develop the first semi-commercial (i.e. the 

plant had both a research function and an energy generating function) geothermal power plant 

in 1977. The geothermal site was located in Tongonan, Leyte. The pilot 3MW plant was 

subsequently operated by the National Power Corporation (NAPOCOR).  

 

 

 The next seven years could be viewed as a period of aggressive expansion for 

Philippine geothermal energy. PNOC-EDC managed to develop geothermal fields in Batangas 

(426 MW), Albay (330 MW), Leyte (112.5 MW), and Southern Negros (112.5 MW) from 1977 

to 1984. It is of note that the Tiwi and Batangas geothermal complexes were developed in 

partnership with Union Oil of California through Philippine Geothermal Incorporated (PGI). By 

1985 PNOC-EDC was able to provide approximately 1000 MW of the energy needs of the 

Philippines. This figure translated to approximately 40% of overall non-coincidental peak 

energy demand in Luzon and Visayas. This, in turn, translated to a reduced dependence on 

imported fossil fuels.  

 

 A structural change in political leadership, an economic downturn, and the tapering of 

the price of oil in global markets could be viewed to have resulted in a shift in geothermal energy 



development. No geothermal power plants were built from 1981 to 1996. Given the shift in 

government policy, PNOC-EDC focused on the exploration and identification of potential 

geothermal reservoirs.  

 

 The widespread power crises in the late eighties and the early nineties could be viewed 

to have helped prompt policymakers to revisit geothermal energy. Renewed interest in 

geothermal energy resulted in the development of an additional 924 MW of geothermal energy 

during the mid-nineties. The increase in geothermal energy corresponded to the development 

of the Mt. Apo field and the expansion of existing geothermal complexes.  

 

 The expansion of Philippine geothermal energy slowed considerably after the nineties. 

Less than 70 MW of geothermal capacity was added from 2000 to 2015. Figure 1 illustrates 

that the share of geothermal energy in the generation mix declined steadily during the indicated 

time period. It is of note that the share of predominantly imported medium-grade coal rose 

steadily during this period of decline in geothermal energy. Table 1 provides an overview of 

several of the salient features of active geothermal complexes in the Philippines.  

 

Figure 1. Philippine Energy Generation Mix by Technology 1990 to 2016 

 
Source: DOE (2017) 

 

Table 1. Active Geothermal Complexes in the Philippines 

Name Date Province Size (MW) Operator 

1. Makban 1979 Laguna/Batangas/Quezon 458.53 PGPC/APRI 

2. Tiwi 1979 Albay 234 PGPC/APRI 

3. Northern Negros 2007 Negros Occidental 49.375 EDC 

4. Palinpinon 1980 Negros Oriental 192.5 EDC/GCGI 

5. Bacman 1979 Sorsogon/Albay 151.5 EDC 

6. Apo 1996 North Cotabato/Davao 108.48 EDC 

7. Tongonan 1977 Leyte 722.68 EDC 

8. Maibarara 2014 Batangas 20 MGI 

Source: Fronda 2015 
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Challenges Facing Geothermal Energy 

The DOE crafted the National Renewable Energy Program (NREP) as the policy 
framework for the strategic pursuit of the goals enshrined in the Renewable Energy Act of 2008 
or RA 9513. In particular, it codified specific renewable energy targets from 2011 to 2030 and 
enumerated preferred strategies and policies to encourage the achievement of these interim 
targets (e.g. targeted investments, government-funded advisory assistance for developers, 
research and development assistance and incentive deployment, etc.). Insofar as geothermal 
energy is concerned, the NREP indicates that the DOE is committed to expanding overall 
geothermal capacity by 75% or 1,465 MW within the specified time period. It is of note that this 
could be viewed as a conservative goal given that the DOE itself estimates that there exists 
approximately 4,000 MW of untapped geothermal capacity in the Philippines.  

 
The following discussion is an overview of the potential challenges that could be viewed 

to curtail the intended expansion of geothermal energy in the Philippines. 
 
Protected Areas 
 The challenge of almost doubling geothermal capacity within the next decade is 
confounded by existing legislation pertaining to protected areas (Fronda 2015). Literature 
suggests that the development of geothermal energy in the Philippines has been hamstrung by 
the National Integrated Protected Areas System (NIPAS) Act of 1992 or RA 7586 and by the 
Indigenous People’s Rights Act (IPRA) of 1997. The crux of the challenge presented by these 
laws is that potentially economic geothermal reservoirs are located in protected areas. Given 
the considerable footprint of geothermal power plant complexes, it is often difficult to avoid 
protected areas in mountainous regions.  
 
Proximity to the Transmission Grid 

 Geothermal reservoirs are often found in remote locales. More specifically, they are 

usually located astride mountains and valleys. This makes it logistically challenging and costly 

to develop the transmission infrastructure to connect geothermal power plants to the grid. 

Developers of geothermal power plants are often forced to internalize the costs of developing 

the highly specialized transmission infrastructure. This, in turn, increases the costs associated 

with developing geothermal energy (Deloitte 2008).   

 

Risk Inherent in Geothermal Development 

 The development of geothermal reservoirs can be argued to be especially risky. 

Whereas coal and natural gas power plants represent secure or guaranteed investments 

insofar as productivity is concerned, geothermal projects may or may not end up being 

economically viable (Deloitte 2008). Geothermal projects are bundled with significant upfront 

risk given that identified geothermal reservoirs may prove uneconomical. First, the geothermal 

reservoir might not be sufficiently large to support the long term extraction of super-heated 

steam. Second, the chemical composition of the extracted steam could prove too acidic for 

sustained commercial operations (Ingimundarson 2015).  

   

Table 2. Average Price of Electricity Generated by Different Technologies 2015 

Fuel Technology Php/kWh 

Oil 7.6512 

Diesel 7.2672 

Coal (CFBC) 5.3471 

Hydro 5.1801 

Geothermal 5.1401 

Natural Gas 4.4127 

Coal 4.3088 

Source: Energy Regulatory Commission (ERC) 

 

 

 

 



Cost Competitiveness of Geothermal Energy 

 Table 2 provides costing estimates of various energy generation technologies. 

According to the estimates, geothermal energy is presently hard-pressed to compete against 

conventional coal and natural gas. Several factors could be viewed to have helped dampen the 

competitiveness of geothermal energy in the Philippines. First, the price of coal has been on a 

steady decline for the past several years. The considerable increase in coal-fired power plants 

underlines the relative cost-competitiveness of coal vis-à-vis geothermal energy. Second, the 

maintenance and replacement costs of geothermal pipelines remain considerable and, in many 

situations, uneconomical (Pater 2011). Third, the emergence of cost-competitive and 

subsidized variable renewable energy options has provided investors partial to renewable 

energy options an alternative to geothermal energy. Variable renewable energy projects come 

with less risk and allow developers to tap into considerable perks (e.g. priority dispatch and 

government subsidies). Moreover, the competitiveness of variable renewables is projected to 

improve markedly in the next decade. Projections indicate that the median levelized cost of 

electricity (LCOE) of solar and wind energy will be lower than the LCOE of coal energy in five 

to eight years (Taylor 2016). All these factors make it difficult for geothermal to gain ground in 

the Philippine energy mix.  
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Box 1: Costing for Geothermal Exploration and Development 

 

 

The fundamental difference between the costs of geothermal energy and the 

costs of variable renewables such as wind and solar energy is that the former accounts 

for an often lengthy, costly, and risky exploration process. Tables 3 and 4 provide 

summaries of the costing estimates formulated by the National Renewable Energy 

Laboratory (NREL). The following estimates are based on a 30-month exploration 

period with a 25% exploration success rate. The estimates also assume that the 

developer requires only one working well to proceed with its geothermal power 
project. It is of note, however, that the variability of the costs can be tremendous given 

that these costs are subject to several location-specific factors (e.g. depth of wells, 

acidity, remoteness of prospective reservoirs, etc.) Figures provided by the Energy 

Development Corporation (EDC), for example, indicate that a project can incur 400M to  

450M PHP in exploration costs with an indicative cost of 100M per well at a 20% to 

25% success rate.   

Table 3: Exploration Costs of Geothermal Energy 

Costing Item Estimated Cost (USD) Estimated Cost (PHP) 
Average Cost Per 
Exploration Well 

1,000,000 USD 50,000,000 PHP 

Non-Well Exploration Costs 750,000 USD 37,500,000 PHP 
Total Exploration Costs 
(with estimated time-value 
of exploration capital) 

5,640,625 USD 282,031,250 PHP 
 

Source: NREL 

Table 4: Total Costing Estimates for Geothermal Energy 

Variable Low-Cost Case High-Cost Case 
Project Nameplate Capacity 15 MW 15MW 

Project Useful Life 30 Years 30 Years 

Capacity Factor 95% 85% 

Installed Cost 3,000 USD/kW OR 
150,000 PHP / kW 

4,000 USD / kW OR 
200,000 PHP / kW 

Exploration Costs 5.6 M USD OR  
280 M PHP 

13.6 M USD OR  
680 M PHP 

LCOE 0.078 USD / kWh OR 
3.9 PHP / kWh 

0.1 USD / kWh OR 
5.0 PHP / kWh 

Source: NREL 

The figures above indicate that the capacity of geothermal energy to compete 

with coal or even natural gas is hugely dependent on luck. Geothermal energy can 

compete with coal if the conditions are favorable. In the low-cost case, geothermal can 

compete with coal. In the high-cost case, however, geothermal can easily be crowded 

out of the market – in the absence of preferential market treatments.  

Also, in the absence of pricing guarantees, a geothermal plant may end up being 

economically non-viable. If prices prove lower than the long-term pricing projections 

of a geothermal plant, then its developers will be saddled with massive losses. This 

uncertainty can be viewed to discourage people from investing in geothermal. 



The Role of Geothermal Energy in the Emerging Energy Mix 

 The rapidly increasing cost-competitiveness of wind energy and solar energy as well 

as the cost advantages of conventional coal make geothermal energy a relatively unattractive 

energy investment option. These factors contribute to the tacit crowding out of geothermal 

energy from the Philippine energy mix.  

 

 Geothermal energy, however, may still have a critical role to play in the emerging 

energy mix. In particular, geothermal energy can serve as one of the foundations for a low-

carbon, high-quality, and high-reliability energy industry. 

 

    The envisioned transition towards a renewables-heavy energy mix is contingent on 

the development of complementarities among renewable options. Put differently, the stability 

and reliability of a renewables-heavy energy mix requires the balancing of variable renewables 

and dispatchable renewables. Dispatchable renewables, such as geothermal energy and 

pump-storage hydropower, can be deployed to address the intermittence of wind energy and 

solar energy. Geothermal energy can currently counterbalance 1916 MW of variable renewable 

resources. If the estimated potential of geothermal energy is tapped, this can be expanded by 

4000 more MW to 5916 MW. 

 

Table 4: Theoretical Capacity of Renewable Energy Sources in the Philippines. 

Technology Capacity (MW) 

Hydro 10,000 

Geothermal 4,000 

Solar 5 kwh/sqm./day 

Wind 76,600 

Biomass 500 

Ocean 170,000 

Source: Renewable Energy Management Bureau of DOE (2013) 

Although there are dispatchable fossil-fuel based technologies that are cheaper than 

geothermal energy, geothermal energy has two key advantages to consider. First, geothermal 

energy is considerably cleaner than coal, diesel, and natural gas. It is a clean complement to 

wind and solar energy. Second, as an indigenous energy resource, geothermal energy is fully 

insulated from global fuel price shocks that may hit other dispatchable technologies such as 

coal, oil, and natural gas. The displacement of almost 6000 MW of coal and/or natural gas 

reduces Philippine imports of coal and natural gas by a significant margin. Given these positive 

externalities, a strong argument can be made for the deployment of targeted support for clean 

and dispatchable technologies such as geothermal energy. 

 

Given the importance of energy to the economy, the expansion of geothermal energy 

thus serves to reduce the vulnerability of the Philippine macroeconomy to fuel shocks in the 

global market. This, in turn, would serve to help keep the Philippine economy on track towards 

its developmental targets.  

 

Promoting Geothermal Energy 

 

 The challenges enumerated above provide valuable insights into the manner in which 

the government can help spur the development of geothermal energy in the Philippines.  

 

 First and foremost, the government can provide investors engaged in the development 

of geothermal assistance in navigating and hurdling the bureaucracy that emerged in the wake 

of the promulgation of NIPAS and IPRA. Structural reforms can be introduced into agencies 

and frameworks that govern the interaction of energy developers and communities in protected 

areas. For example, reforms can be instituted to codify, standardize, and streamline 

consultations between energy firms and indigenous communities. Strict timetables for these 
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consultations, in particular, could be implemented in order to facilitate the development of 

geothermal sites.  

 

Figure 2. Permitting timeline for geothermal projects. 

 
Source: Senate Committee Hearing Presentation 

  

 The figure above shows the regulatory timeline that a typical geothermal application 

faces. A total of 140 permits from 30 different agencies need to be obtained before a geothermal 

plant can become operational. These processes correspond to an additional six years prior to 

the commencement of actual geothermal reserve exploration. These delays, in turn, make it 

even more costly and risky to engage in geothermal energy development.  

 

 The preceding paragraph emphasizes the importance of the passage of the Energy 

Virtual One Stop Shop (EVOSS) measure. The passage of the EVOSS would be a critical first 

step in institutionalizing the rapid and efficient processing of the permits necessary to develop 

indigenous resources. The EVOSS harmonizes the permitting process, eliminates unnecessary 

steps within the bureaucracy, and sets strict timetables on the processing of permits – across 

all relevant government agencies. This, in turn, helps drive down the costs of development of 

critical resources such as geothermal energy.  

 

 The government can also serve as a means to help geothermal energy developers and 

the National Grid Corporation of the Philippines (NGCP) meet halfway. Legislation can structure 

the manner in which cost-sharing is undertaken between energy firms and the NGCP. In 

addition, viable geothermal reservoirs can serve as inputs into the formulation of future 

Transmission Development Plans.  

 

Given the prevailing economic climate as well as the aforementioned challenges to 

geothermal development, the aggressive expansion of geothermal energy would require 

significant and sustained government support. Put differently, geothermal energy requires 

targeted support from the government if it intends to compete in the prevailing market for 

energy. Targeted loans and grants are foremost in the list of possible interventions. One 

strategy would be for the government to offer conditional grants (DeLoitte 2008). In this setup, 

the grant given will transform into a full loan if the geothermal project is successful. Feed-in-

Tariffs (FIT) for geothermal energy can provide the revenue guarantees needed to sustain the 



long-term economic viability of geothermal projects. Given the cost estimates above, a 5 PHP 

to 5.5 PHP FIT effectively eliminates some of the risk implicit in geothermal development.  

 

Providing financial assistance to geothermal developers is consistent with practices 

done in the nations who have developed their geothermal resources. Indonesia, for example, 

has committed to providing targeted subsidies to geothermal energy development – despite 

their fossil fuel reserves. While the specifics of the process vary between state to state, the 

general idea is to reduce the riskiness of the investment by providing financial support at the 

early stage of the project, either though risk sharing, loans or grants for preliminary exploration 

(The matrix in the appendix contains a summary of strategies from other countries). Put 

differently, the government will, in essence, share in the risk of the geothermal project. Given 

the positive public externalities of geothermal energy, the role of government can be justified.  

 

It is, however, important to note that in sharing in the risks of geothermal exploration 

and development, the government is essentially taking on the possibility of ending up without 

any returns on its investments. There are no guarantees to geothermal projects and as such a 

geothermal exploration project can come up empty.  

 

Additionally, legislation that prioritizes the development of indigenous resources can 

be deployed in order to strengthen the competitiveness of key indigenous resources such as 

geothermal energy. The premiums given to indigenous resources can be justified by invoking 

their role in bolstering the resistance of the energy sector and the Philippine economy to fuel 

price shocks in the global market.  

 

The proper accounting of the costs of balancing the grid would also benefit 

geothermal producers given their dispatchable nature. It can be argued that there is a need to 

determine the costs of intermittent electricity sources and determine the value of dispatchable 

energy sources that correct for this intermittence.  

 

 Renewable portfolio standards constitute another strategy to facilitate the development 

of geothermal energy. Renewable portfolio standards allow geothermal energy developers to 

carve out a niche in the energy market by compelling distribution utilities and electric 

cooperatives to distribute their demand across renewable and non-renewable energy sources. 

If, for example, each energy source is further categorized according to its role in the load 

demand curve (e.g. peaking, mid-merit, or baseload) then geothermal energy can compete in 

the baseload-renewable and mid-merit-renewable categories. (DeLoitte, 2008) 

 

Conclusion 

 The burgeoning demand for electricity of a modernizing Philippine economy, the urgent 

need to minimize greenhouse gas emissions, and the importance of promoting energy 

independence should compel Filipino policymakers to review existing efforts to develop the 

latent geothermal potential of the Philippines and reassess the role of geothermal energy in 

securing the sustainability of the Philippine economy. Put differently, geothermal energy can 

help the Philippines address its growing demand for electricity, achieve its climate change 

mitigation commitments, and reduce its dependence on imported fuels – if its stunted 

development can be reversed.  

 

 The observed stunting of the geothermal energy industry in the Philippines could be 

argued to be the result of a confluence of economic and engineering factors. Despite its maturity 

as a technology, geothermal energy remains costly. In particular, the risks associated with 

identifying geothermal reservoirs and extracting sufficient working fluid from these reservoirs 

are greater especially in contrast with other energy generating technologies (e.g. coal, natural 

gas, solar, wind). Upon overcoming the risks of exploration and drilling, developers of 

geothermal energy then have to expend tremendous amounts of resources to maintain highly 

specialized equipment operating in extreme geologic conditions. The relative inaccessibility of 

geothermal sites further increases the costs of investing in geothermal energy. Finally, 
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prevailing market conditions make it even more difficult for geothermal energy to compete with 

less-risky modes of energy generation (e.g. coal and natural gas) and subsidized variable 

energy resources (e.g. solar and wind).  

 

 The preceding discussion emphasizes the critical point that geothermal energy cannot 

compete in the existing market without targeted financial support underpinned by strategic 

policy interventions. If the Philippines is to deploy geothermal energy as a means to secure its 

clean energy future, then it must be prepared to rethink and overhaul its geothermal policy and 

support frameworks. Put differently, geothermal energy can play a significant role in the future 

of Philippine energy – if and only if the national government helps it overcome its existing 

constraints.   
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APPENDIX:  

Appendix 1. 100% Renewable Countries 

According to the International Energy Agency, Iceland is virtually 100% renewable. In 2014, it 

produced 18,122 GWh of electricity. 12,873 GWh were derived from hydropower and 5,238 

GWh were derived from geothermal (3 GWh from oil). In addition, the bulk of Iceland’s heating 

requirement comes from geothermal energy (22,443 TJ out of 23,118 TJ).   

Figure 3. Iceland Generation Mix 2014 

 

Source: IEA 

Iceland is fully capable of adopting a 100% renewable energy system because of its small 

population and vast renewable resources. Put differently, the per capita renewable resources 

of Iceland is especially high. In 2014, the population of Iceland was approximately 327,386. 

This means that each Icelander consumed approximately 55.35 MWh of renewable electricity 

in 2014. In contrast, the population of the Philippines was approximately 99 million. In the same 
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produced 4,724 GWh of hydropower – out of a total of 4,724 Gwh. Again, it is important to 

emphasize the size of these countries. Albania had a population of 2.89 million in 2014. This 

translates to an annual per capita renewables value of 1.63 MWh. Paraguay had a population 

of 6.55 million. This translates to an annual per capita renewables value of 8.44 MWh.  

 

 

 

 

 

 

 

Figure 4: Per Capita Renewable Energy Consumption 

 

Source: IEA, World Bank 
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Appendix 2. Support Practices of Nations Leading in Geothermal Development 

Support 
Practice Practitioners Process Issues 

Government 
as Developer 

Costa Rica, New 
Zealand, 
Indonesia 

Government explores the 
resource 

Substantial Government 
Investment 

Cost Shared 
Drilling 

Japan, US, 
Australia 

Government shares 
some of drilling costs 

Some projects still not 
economical in this 
scheme 

Resource Risk 
Insurance France, Germany 

Insurance for drilling 
provided to developers 

High insurance 
premiums limit 
participation 

Early Stage 
Fiscal 
Incentives 

US, Mexico, 
Indonesia 

Tax Exemptions early in 
the project 

Doest lower the riskiness 
of the project 

FIT 
Germany, 
Indonesia 

Higher rates given for 
renewable projects 

Higher power prices, no 
risk management 
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Source: Tait 2015 


