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Abstract 
 
Off-grid electrification is a key component of expanding access to sustainable energy in the 

Philippines. Several laws and policies, such as Republic Act (RA) 9136 or the Electric Power 

Industry Reform Act of 2001, RA 9513 or the Renewable Energy Act of 2008, and the 2016-2020 

Missionary Electrification Development Plan, were enacted to promote total electrification in the 

Philippines. However, the extent of electrification in the Philippines, particularly in the rural 

areas, has lagged compared with other Asian countries with a similar level of development. The 

energy consumption rate has also been relatively low and correlated to the country’s mediocre 

economic performance. Off-grid electrification can be accelerated by expanding the use of 

renewable energy. However, this option is constrained by market-based and technology factors, 

market failure, and the political economy, as well as idiosyncratic reasons, as highlighted in 

selected case studies. Nevertheless, policies, most notably those related to access to finance and 

smart use of technology, can be designed to support the expansion of RE. Competitive Renewable 

Energy Zones can play an enabling role. These policies are readily applicable at the grassroots 

level, including those areas represented by the case studies. 

 
 
Keywords: off-grid electrification, renewable energy, missionary areas, distributed energy 
system, market failure 
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I.  Introduction 
 
Off-grid electrification remains a significant challenge for the Philippine energy sector. In 2012, 

the International Energy Agency estimated that, of the additional electricity needed in 2030 

globally, around 45% could be generated and delivered through extensions to national grids, 35% 

through mini-grid solutions, and the remaining 20% through isolated off-grid solutions 

(Mulqueeny and du Pont 2014). In the Philippines, the share of mini-grid solutions and off-grid 

electrification by 2030 is expected to be higher considering its archipelagic nature. While the 

government is committed to providing energy access for all, being an archipelago is proving to be 

a major constraint in building transmission and distribution infrastructure that would connect off-

grid remote island communities to the main national grid. Electrification of rural communities, 

which are highly dispersed with low population and load density, is particularly challenging as it 

often leads to affordability problems and power losses due to transmission over long distances. 

Despite this, off-grid electrification remains an important national policy as studies have shown 

the significant positive effect of energy consumption on economic growth and human development 

(Kanagawa and Nakata 2008).  

 
Table 1: Per Capita Electric Power Consumption and Per Capita GDP of 

Selected Asian Countries, 2020 
 

 
Country 

Per Capita Electric Power 
Consumption (kWh) 

Per Capita GDP (at constant 
2010 USD) 

China 3,991 8,405 
Indonesia 799 4,312 
Malaysia 4,193 11,637 

Philippines 717 2,980 
Singapore 7,680 56,349 
Thailand 2,736 6,094 
Viet Nam 1,451 2,133 

GDP = gross domestic product; kWh = kilowatt hour; USD =United States dollar 
Source: World Bank (2021a) and IndexMundi (2021) 

 
 

Table 1 presents the per capita electric power consumption and per capita gross domestic 

product (GDP) of selected countries in Asia. Studies have shown that countries with higher per 

capita electric power consumption also have higher per capita GDP. For instance, Chandio et al. 
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(2019) and Ghali and El-Sakka (2004) have noted that per capita energy consumption is one of the 

most significant indicators of economic development. Singapore, with the highest per capita GDP 

of USD 56,349, consumes the largest per capita electricity at 7,680 kWh. Malaysia and China, 

with the second- and third-highest GDP per capita, have per capita electricity consumption of 

4,183 kWh and 3,991 kWh, respectively. Relative to other countries in Asia, the Philippines, with 

the second-lowest per capita GDP (see Table 1), has per capita electric power consumption of only 

717 kWh.  

 
Tables 2 and 3 compare electrification rates in the ASEAN region based on data from the 

World Bank. Compared to countries in Southeast Asia, the Philippines stands at 94.9% total 

electrification rate in 2018, the third lowest in the region next to Cambodia (91.6%) and Myanmar 

(66.3%). Other countries in the region, such as Brunei, Malaysia, Singapore, Thailand, and Viet 

Nam, have 100% total electrification rate.  

 
Table 2: Total Electrification Rate in the ASEAN Region 

 
Country Name 2010 2011 2012 2013 2014 2015 2016 2017 2018 

Brunei Darussalam 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 
Indonesia 94.2 94.8 96.0 96.5 97.0 97.5 97.6 98.1 98.5 
Cambodia 31.1 48.0 51.4 54.8 56.1 68.8 76.6 89.1 91.6 
Lao PDR 70.6 70.0 76.4 79.5 83.0 89.7 90.8 93.6 97.9 
Myanmar 48.8 53.8 55.0 56.2 52.0 60.5 55.6 69.8 66.3 
Malaysia 99.2 99.5 99.8 99.9 100.0 100.0 100.0 100.0 100.0 

Philippines 85.2 87.2 87.4 87.5 89.8 89.1 92.3 93.0 94.9 
Singapore 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 
Thailand 99.7 99.5 99.1 99.5 99.8 99.6 100.0 99.9 100.0 
Viet Nam 98.5 99.0 99.0 99.0 99.2 99.8 99.2 100.0 100.0 

ASEAN = Association of Southeast Asian Nations; PDR = People’s Democratic Republic 
Source: World Bank (2021b)  
 
 

Due to its archipelagic geography, rural electrification remains a challenge in the 

Philippines. Improvement in total rural electrification rate had been slow during 2011-2013, but it 

picked up during 2016-2018. By 2018, almost 92.5% of the total rural population in the Philippines 

had access to electricity. However, this is relatively low compared to ASEAN countries with the 

same level of economic development (Table 3). 
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Table 3: Total Electrification Rate in Rural Areas (% of Rural Population) in the ASEAN 
Region 

 
Country Name 2010 2011 2012 2013 2014 2015 2016 2017 2018 

Brunei Darussalam 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 
Indonesia 89.4 90.2 92.6 93.0 94.0 94.9 95.1 96.0 96.8 
Cambodia 15.8 36.3 40.0 43.8 44.7 60.6 70.0 86.1 89.0 
Lao PDR 59.2 58.0 66.8 71.0 75.9 85.7 86.6 90.5 97.1 
Myanmar 32.5 39.7 40.9 42.4 37.9 47.6 39.8 59.9 54.8 
Malaysia 98.1 98.6 99.5 99.7 100.0 100.0 100.0 100.0 100.0 

Philippines 78.1 81.3 81.2 81.9 84.7 83.2 88.6 90.0 92.5 
Singapore 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 
Thailand 99.5 99.1 98.8 99.2 99.7 99.5 100.0 99.9 100.0 
Viet Nam 97.9 98.5 98.6 98.5 98.9 99.7 98.8 100.0 100.0 

ASEAN = Association of Southeast Asian Nations; PDR = People’s Democratic Republic 
Source: World Bank (2021b)  

 
 
The lagging performance of the Philippines in rural electrification is shown in Table 4. 

Based on data from the Department of Energy (DOE), 12% or 2,779,530 out of 23,716,028 

households in 2017 remain unserved. An unserved area refers to an area with no electricity access, 

distribution system lines, individual home system, or connection to any microgrid system. Of the 

three major island groups, Mindanao has the lowest electrification rate at 71%, while Luzon and 

Visayas are at 95% and 88%, respectively. At the regional level, Mindanao is the only island group 

with household electrification rates of less than 70% in four of its regions. For example, in the 

Autonomous Region in Muslim Mindanao, now the Bangsamoro Autonomous Region in Muslim 

Mindanao, only 27% or 169,190 households have access to electricity.  

 

This paper deals with the process of expanding access to electricity in off-grid areas in the 

Philippines with emphasis on the role of renewable energy (RE). The way the title is structured is 

deliberate. Off-grid electrification is the set goal, and there are many ways of achieving this. 

Priority should be given to options involving RE. Rewording the title could have made it appear 

that increasing the share of RE is the set goal. The next section is a review of the literature focusing 

on strategies to expand access to electricity. Section III describes the policy structure that governs 

the process of expanding off-grid electrification and RE. This includes data on where the 

concentration of both unserved and underserved areas are located. Meanwhile, Section IV presents 
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a framework that explains why renewable energy should drive the expansion of electricity in off-

grid areas. Part of the section analyzes factors that constrain RE. Case studies of four off-grid areas 

show how these factors play out in real life. Section V discusses policy options on how to promote 

RE in off-grid areas. 

 
Table 4: Regional Electrification in the Philippines, 2017 

 
Region  Total HH Served HH Unserved 

HH  
HH Electrification Rate 

(%) 
CAR 409,100 365,999 43,101 89% 

I  1,179,133 1,141,887 37,246 97% 
II 795,800 762,314 33,486 96% 
III 2,793,456 2,748,334 45,122 98% 

IV-A 3,718,758 3,572,657 146,101 96% 
IV-B 708,077 566,065 142,012 80% 
NCR 3,233,605 3,189,357 44,248 99% 

V 1,197,558 957,954 239,604 80% 
Luzon  14,035,487 13,304,567 730,920 95% 

VI 1,019,375 908,244 111,131 89% 
VII 1,426,286 1,391,344 34,942 98% 
VIII 1,003,543 831,235 172,308 83% 
NIR 1,016,400 806,494 209,906 79% 

Visayas  4,465,604 3,937,317 528,287 88% 
ARMM  618,600 169,190 449,410 27% 
Caraga 633,700 615,515 18,185 97% 

IX 754,300 505,444 248,856 67% 
X 1,004,722 927,878 76,844 92% 
XI 1,177,596 803,588 374,008 68% 
XII 1,026,019 672,999 353,020 66% 

Mindanao 5,214,937 3,694,614 1,520,323 71% 
Philippines  23,716,028 20,936,498 2,779,530 88% 

HH = household; CAR = Cordillera Administrative Region; NCR = National Capital Region ; ARMM = Autonomous Region in 
Muslim Mindanao  
Source: Department of Energy (2018b)  
        
 
II.  Review of Related Literature  
 
Access to electricity is crucial in improving socio-economic conditions and promoting equality, 

particularly in developing countries. A study conducted by Khandker et al. (2009) argues that the 

lack of access to electricity is a major impediment to economic development. In addition, Chaurey 
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et al. (2004) note a strong correlation between electricity access and poverty in rural communities. 

Finally, Bernard and Torero (2011) argue that having access to electricity improves efficiency and 

productivity and results in household time savings.  

 
The importance of providing energy access to rural communities has forced governments 

in both developed and developing countries to turn to off-grid energy solutions. Compared to on-

grid technologies, off-grid energy systems are capable of satisfying electricity demand through 

local power generation. And because it is decentralized from the main grid, transmission losses 

and outages are reduced, providing a more reliable power supply in rural communities. These 

technologies are also cost-effective and easy to implement because they do not require expensive 

electricity transmission infrastructure.   

 

Off-grid energy systems can be classified into (1) mini-grids and (2) stand-alone systems. 

Mini-grids are small-scale electricity generation facilities isolated from the central grid and can 

service a limited number of consumers. Renewable energies, such as solar, hydro, wind, and 

biomass, are often sources of electricity in mini-grids, with diesel serving as backup power. 

Backup electricity is usually stored in batteries to balance supply and demand and address load 

disruptions. Meanwhile, stand-alone systems are smaller than mini-grids in terms of coverage and 

typically provide electricity to individual homes or small businesses. They are not connected to 

the main grid and, like mini-grids, are often powered by renewable energy sources.  

 

A decentralized energy system (DES), although relatively new, is a promising energy 

solution for areas without electricity access. Compared to the traditional power industry structure, 

DES is characterized by distributed generation, which reduces transmission and distribution losses 

and related economic and environmental costs. This technology also uses locally available 

renewable energy sources, reducing the harmful greenhouse gas (GHG) emissions produced by 

fossil fuel sources. One of the strengths of DES is that it reduces the need for building expensive 

transmission and distribution infrastructure. In addition, it promotes efficiency by lowering 

transmission losses and creates job opportunities for locals because of the decentralized generation 

facilities.  However, compared to large central power plants, decentralized generation sources are 
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often subjected to interconnection transactions cost and higher capital cost per kWh (UNESCAP 

2012).  

 

Glemarec (2012) pointed out that aside from the physical barriers to off-grid electrification, 

public policies must also address non-physical barriers to support the development of a sustainable 

off-grid energy market. Governments must ensure that poor communities have access to affordable 

clean energy technologies, especially as renewable energy prices continue to fall, particularly for 

solar and wind technologies. Policies must also address access to financing, given that poor rural 

households are often discouraged by energy technologies due to expensive upfront costs. Finally, 

consumer education and community participation are imperative to promote the widespread 

adoption of renewable energy technologies, particularly in off-grid areas.  

 
III.  Managing Off-grid Areas in the Philippines 
 

A.  Policy Structure 
 
According to the Department of Energy (DOE), off-grid areas, more commonly referred to as 

“missionary areas”, are typically small islands and isolated grids (SIIGs) that are not connected to 

the main grid. SIIGs are serviced by the National Power Corporation (NPC), while relatively large 

off-grid islands are powered by privately-owned new power providers (NPPs). Meanwhile, 

qualified third-party (QTP) providers service remote off-grid areas.  

 

The legal basis for declaring total electrification as a national policy objective is anchored 

on Republic Act 6038, more commonly known as the National Electrification Administration Act. 

Under this law, the National Electrification Administration (NEA) was created to “promote, 

encourage, and assist public service entities, particularly cooperatives, to the end of achieving the 

objective of making service available throughout the nation on an area coverage basis as rapidly 

as possible”. This Act also encouraged the creation of cooperatives for the purposes of supplying 

electricity on an area coverage basis. The enactment of Republic Act 9136 or the Electric Power 

Industry Reform Act (EPIRA) of 2001 identified the roles of distribution utilities, QTPs, and the 

NPC-Small Power Utilities Group (SPUG) in the restructured electricity industry. According to 

EPIRA, private-owned distribution utilities (DUs) and electric cooperatives (ECs) are responsible 

for distributing electricity in their coverage area. However, when DUs and ECs cannot connect an 



ASOG WORKING PAPER 21-028 
 

10 

area, they may waive their franchise and allow QTPs to generate and distribute electricity to 

households. In cases when both the DUs and QTPs cannot provide electricity, then SPUG may 

take over and act to supply electricity. Another provision of EPIRA is the Universal Charge for 

Missionary Electrification (UCME), aimed at improving and ensuring sustainable development in 

off-grid areas. 

 

Other laws supporting off-grid electrification include Republic Act 9513 or the Renewable 

Energy Act (RE Law) and Republic Act 10531, otherwise known as the National Electrification 

Administration Reform Act of 2013. The RE Law, which aims to accelerate the exploration and 

development of renewable energy, encourages compliance with the Renewable Portfolio Standards 

(RPS)3  and minimum renewable energy generation capacities in off-grid areas. In response to the 

changes brought about by EPIRA, the National Electrification Administration Reform Act of 2013 

(RA 10531) aims to empower and enable electric cooperatives to cope with the changes under a 

restructured electric power industry. The Act also aims to “promote sustainable development in 

the rural areas through rural electrification and empower and strengthen NEA to pursue the 

electrification program and bring electricity, through the electric cooperatives as its implementing 

arm, to the countryside even in missionary or economically unviable areas” (Sec. 2). 

  

The most comprehensive strategy to deal with off-grid electrification is the Missionary 

Electrification Development Plan (MEDP), the latest being for the period 2016-2020 (DOE 

2016a). The MEDP covers the government’s development plans and programs to increase access 

to sustainable energy in off-grid areas and promote efficient energy use. The last edition of MEDP 

addresses the pressing conditions and needed policies, such as (1) improving the Private Sector 

Participation (PSP) Program, (2) upgrading operations and services in missionary areas, (3) and 

rationalizing the UCME. 

 

There is a distinct paucity of reference to the role of RE in the MEDP. The only notable 

discussion in this area is the Solar PV Mainstreaming (PVM) Program under the EU-assisted 

Access to Sustainable Energy Program (ASEP), which started in 2017. The other is the proposal 

                                                
3 The Renewable Portfolio Standard is a market-based policy that requires electricity suppliers to source an agreed portion of 
their energy supply from eligible renewable energy resources. 
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to review the manner of implementing cash generation-based incentives for renewable energy 

developers as provided for in Republic Act 9513 in the context of the purpose of UCME as a 

subsidy to consumers in off-grid areas. The DOE, in coordination with the Energy Regulatory 

Commission (ERC) and the Power Sector Assets and Liabilities Management (PSALM) 

Corporation, intended to commence a review to recommend improvements in implementing an 

RE cash incentive scheme chargeable to the UCME in missionary areas. 

 

A useful approach to complement the MEDP would be to analyze how RE can be integrated 

with the PSP. Two possible areas are access to finance and incentives. An example of the latter is 

the aforementioned RE cash incentive. 

 

Meanwhile, to address the challenges of off-grid electrification, the DOE developed a 

comprehensive policy aimed at off-grid power development, which was approved and signed as 

the Omnibus Guidelines for Off-Grid Areas that took effect on March 10, 2019. The Omnibus 

Guidelines for Off-Grid Areas is anchored on three main objectives: (1) accelerate access to 

sustainable energy; (2) rationalize the UCME; and (3) improve the efficiency, sufficiency, and 

reliability of electricity services in off-grid areas. 

 
B. Grid/Off-Grid Areas and Served/Unserved/Underserved Areas 

 
Policies to expand access to electricity can be evaluated by tracking relevant data. A 

useful exercise is to determine how many potential households are served by the grid and what 

percentage have access to reliable electricity. Those without access or have unreliable electricity 

supply are categorized as either unserved or underserved. The data can be juxtaposed against the 

number of households in off-grid areas with the same classification applied. These data can be 

consolidated in a table, such as in Table 5. 

 

Energy access is used to be defined based on whether a household has access to 

electricity or not. Thus, if one light bulb is electrified in a home, it is already counted as an 

electrified household. In the Philippines, this is defined as “served” area. In contrast, those without 
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access to electricity are called “unserved,” while those without continuous 24-hour access are 

classified as “underserved”. 

Table 5: Matrix Showing Progress in Electrification 
 
 Grid Off-Grid 
 HHa Mwh HHb Mwh 
Served 19,232,684  761,746  
Unserved 1,533,882  781,770  
Underserved     
 

 
HH = household; Mwh = megawatt hours; 
aLatest data in 2020 are 20,936,499 served households and 2,779,530 unserved  
                  households. 
 bThese data are also reported in the MEDP for the year 2015. 
Source: Proposed table structure from authors using data from SolarSolutions (2021)  
 

 

The DOE through Department Circular (DC) 2019-11-0015 defines an unserved area as an 

area with no electricity access, distribution system lines, individual home system, or connection to 

any microgrid system. Meanwhile, an underserved area refers to an area served by an individual 

home system, microgrid system, or distribution facilities, where electricity services are less than 

24 hours daily because of non-implementation of applied capital expense projects, non-compliance 

with the service parameters of the Philippine Distribution Code, or any other reason, resulting to 

an overall failing mark based on the latest annual technical evaluation of the performance of 

distribution system in relation to the Energy Regulatory Commission’s (ERC) imposed targets. 

 

In the Philippine Energy Plan (PEP) 2018-2040, the 100% target encompasses both 

unserved and underserved areas. Although the DOE reports the electrification level (served areas) 

in the country annually, it does not provide how much of those are underserved. Therefore, if the 

electrification target includes underserved areas, a separate measurement from the traditional 

binary classification must also be published. The definitions above necessitate the available data 

on the duration and reliability of access for Philippine households. 

 

Under the EPIRA, there are two ways to provide electricity to a household: grid and off-

grid. A household is considered serviced through the grid if electricity access is provided through 
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local connections from the main grid. The main grid’s energy is typically sourced from a 

centralized system where power plants (e.g., coal, natural, gas, hydro) and renewable sources 

contribute to the energy mix. On the other hand, households using off-grid power systems are those 

not connected to the main grid. Such power systems are the generation and delivery systems 

covered by Missionary Electrification. 

 

The data in Table 5 are incomplete, but these are complemented by the data in Table 6. In 

2018, off-grid areas consumed 1,163 GWh of electricity, which is about 1.5% of the total 

electricity consumption of the main grid. In total, for missionary areas, there are 181 power 

generation facilities of which, 139 are operated by NPC-SPUG, 32 are NPPs, 6 are DU-owned, 

and four are from QTPs. Most power generation facilities in off-grid areas are oil-based power 

plants, which comprise 97.1% of the off-grid areas’ energy mix, while 2.9% are from mini-hydro 

power plants (DOE 2020). The data in Table 6, which are from 2019 and 2018, show an 

improvement in total consumption in off-grid areas. However, the improvements are minimal with 

the share of RE in total consumption increased from 1.6% in 2018 to 1.64% in 2019. The following 

section explores this trend. 

 
Table 6: 2018 and 2019 Comparative Electricity Sales and Consumption of Distribution 

Utilities, Philippines (in GWh) 
 

 2019 
2018 

 
  Main Grid  Off-Grid  Total  Main Grid  Off-Grid  Total  
Sales by Sector             
Residential  29,837 715 30,552 27,611 650 28,261 
Commercial  25,150 326 25,476 23,717 299 24,016 
Industrial  24,365 68 24,433 23,277 92 23,369 
Others 1,885 169 2,054 1,754 122 1,876 
Total Sales  81,237 1,278 82,515 76,359 1,163 77,522 
Own-Use  127 3 130 116 2 118 
System Loss  6,408 190 6,598 6,132 181 6,313 
Total Consumption  87,772 1,471 89,243 82,607 1,346 83,953 

Source: DOE (2019a) 
 

IV.  Role of Renewable Energy  
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This section highlights RE's possible role in expanding access to electricity in off-grid areas in the 

Philippines. The rationale for supporting RE is presented in section IV.A, along with a discussion 

on a confluence of various factors that have made RE feasible. Meanwhile, constraints to the 

adaption of RE technology are analyzed in IV.B. The experiences of different provinces show how 

these constraints can become binding and how they can be addressed. 

A.  Framework: Rationale for RE in Distributed Energy Systems 

 
A framework developed by International Renewable Energy Agency (IRENA 2019) analyzes the 

factors that have made RE a feasible option for off-grid electrification (Figure 1).  Sharp declines 

in technology costs since 2009 have made off-grid renewable energy solutions cost-competitive 

(Figure 2). In particular, the decline in the costs of the most important components of off-grid RE 

systems, combined with an equally notable increase in the efficiency of end-use appliances, has 

further increased the affordability of RE. This is the core of the explanation surrounding economic 

and technology factors. 

  

Meanwhile, rising household incomes, expansions of infrastructure and rural connectivity, 

and  wider availability of consumer finance have also made off-grid solutions feasible. These 

factors have increased the acceptance of RE as an enabler of socio-economic development through 

increased access to electricity. 

     

The distributed and decentralized nature of off-grid technologies offers the opportunity to 

maximize the socio-economic benefits of energy access by engaging local capacities and different 

segments of the value chain. In other words, there is a synergy between off-grid electrification and 

community empowerment in support of human development. Many of the skills needed to install, 

operate, and maintain off-grid systems can be developed locally, providing access to training and 

employment opportunities, especially for youth and women. Examples around the world 

demonstrate that the value of actively engaging communities at all stages of project development 

can improve sustainability and maximize benefits by promoting local ownership and establishing 

links with end uses, including income-generating activities. 
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Finally, promoting RE dovetails with the objective of achieving net-zero carbon emissions 

by 2050. Net zero means that, on balance, no more carbon is deposited into the atmosphere than 

is taken out. Thus, there is a clear link between RE and environmental sustainability. The 

framework, therefore, aligns closely with Sustainable Development Goal 7, which calls for 

ensuring access to affordable, reliable, sustainable, and modern energy. 

 
 

Figure 1: Framework to Justify the Role of RE in Off-grid Electrification. 
 

 
           Source: IRENA (2019, p.7) 

 
 
 

 
B.  Why is RE Low in Off-grid Areas? 

 
Despite the Philippines’ commitment to increase the share of renewable energy (RE) in its energy 

mix, the percentage of RE in electricity generation has remained stagnant over the past two 
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decades. In 1990, the share of RE was 45.4% (Verzola et al. 2018), and this had fallen steadily in 

the succeeding years, reaching 42.8% in 2000, 26% in 2010, and 21% in 2019 (Table 7) (DOE 

2016c).  As discussed in section III.B, this dismal performance has extended to off-grid areas.  

 

 The evidence points to two general factors associated with the performance of RE in off-

grid areas. First is the disappointing overall penetration of RE in the Philippines, which is 

explained in this section and based largely on Yap and Lagac (2020). Second are idiosyncrasies in 

each region, which are partly explained by the case studies in section IV.C. 

 
 
Market- and technology-related factors 
 
 
There are four major categories of constraints to RE development: market-related factors, 

technology-related factors, market failure, and political economy. Yap et al. (2020) discuss market 

failure and political economy factors in the energy sector in the Philippines. Meanwhile, market 

factors and technology-related factors can be consolidated into (a) technology inertia, which is 

driven largely by the need to recover investments in fossil fuel infrastructure and the costliness of 

incorporating variable RE (VRE) into the grid; (b) availability and cost of energy supplies and the 

need to import; (c) technology ease and low cost of producing biomass relative to VRE; and (d) 

financing constraints. 

  

Market and technology factors are more difficult to overcome because they have evolved 

over time and provided strong incentives for players in the energy market. Since accessibility and 

affordability of energy supplies are some of the main considerations, the Philippine energy mix, 

therefore, has been dominated by fossil fuels, with the power sector relying on imported coal to 

power its baseload generation capacity. Even if the cost of VRE has been falling, “technologies 

remain expensive and are not affordable for many SEA countries” (Peimani and Taghizadeh-

Hesary 2019).  

  

Because they are not available all the time, VRE (e.g., wind and sunshine) is an intermittent 

energy source. Hence, the concept of system effects driven by this attribute must be considered 

(World Nuclear Association 2020). These are often divided into the following four broadly defined 
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categories: profile costs (also referred to by some researchers as utilization costs or backup costs), 

balancing costs, grid costs, and connection costs to the grid (sometimes included in the levelized 

cost of electricity [LCOE]).
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Figure 2: Comparing LCOE of Various Energy Generation Technologies Indicating Relative Costliness of Nuclear Power (as 

of October 2020). 
 

 
              

LCOE = levelized cost of electricity; PV = photovoltaic; C&I = commercial and industrial 
Source: Lazard (2020
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Table 7: Power Generation by Source (in GWh) 

 
Technology 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 

1. Coal 23,301 25,342 28,265 32,081 33,054 36,686 43,303 46,847 51,932 
 

57,890 
 

2. Oil-Based 7,101 3,398 4,254 4,491 5,708 5,886 5,661 3,787 3,173 3,752 

3. Combined Cycle 1,202 124 227 247 515 276 694 405 522 728 

4. Diesel 4,532 2,762 3,332 3,805 4,730 5,521 4,722 3,100 2,505 2,8115 

5. Gas Turbine 3 - - - - 10 - - - 26 

6. Oil Thermal 1,364 512 695 438 463 80 245 282 145 184 

7. Natural Gas 19,518 20,591 19,642 18,791 18,690 18,878 19,854 20,547 21,334 22,354 

8. Renewable Energy (RE) 17,823 19,845 20,762 19,903 19,810 20,963 21,979 23,189 23,326 22,044 

a. Geothermal 9,929 9,942 10,250 9,605 10,308 11,044 11,070 10,270 10,435 10,691 

b. Hydro 7,803 9,698 10,252 10,019 9,137 8,665 8,111 9,611 9,384 8,025 

c. Biomass 27 115 183 212 196 367 726 1,013 1,105 1,040 

d. Solar 1 1 1 1 17 139 1,097 1,201 1,249 1,246 

e. Wind 62 88 75 66 152 748 975 1,094 1,153 1,042 

TOTAL 67,743 69,176 72,922 75,266 77,261 82,413 90,798 94,370 99,765    106,041 

Share of Coal  (%) 34% 37% 39% 43% 43% 45% 48% 50% 52% 54% 

Share of Renewable 
Energy (%) 26% 29% 28% 26% 26% 25% 24% 25% 23% 21% 

GWh = gigawatt hours 
Source: DOE (2019b)  
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A study by the OECD Nuclear Energy Agency (as cited by the World Nuclear Association 

2020) defines profile costs (or utilization costs) as the increase in the generation cost of the overall 

electricity system in response to the variability of VRE output. They are thus at the heart of the 

notion of system effects. In particular, they capture the fact that in most cases, it is more expensive 

to provide the residual load in a system with VRE than in an equivalent system where dispatchable 

plants replace VRE. This also explains why RE sources have low capacity factors (Table 8).  

Energy sources like solar and wind power depend on weather conditions. However, nuclear 

energy, for example, does not have to deal with this constraint. Therefore, nuclear power plants 

are essentially impervious to external climatic factors, resulting in reliable energy output, hence, a 

higher capacity factor (Table 8). The figures imply that nuclear power plants generate peak power 

more than 93% of the time, higher than all other sources. 

Table 8: Capacity Factors of Energy Generation Technologies Indicating Unreliability of 
RE. 

Source Capacity Factor (%) 
Nuclear 93.5 
Natural gas 56.8 
Coal 47.5 
Hydropower 39.1 
Wind 34.8 
Solar 24.5 

RE = renewable energy 
Source: US Department of Energy (2021) 

 
Even if the status quo is maintained—implying that technology inertia prevails—the 

Philippines remains vulnerable to price volatility and supply disruptions. Other issues to consider 

are resource depletion—highlighted by the Malampaya gas field—and carbon dioxide (CO2) 

emissions. These risks can be weighed against the returns from maintaining the status quo. This is 

tantamount to dealing with the challenges of energy security and environmental sustainability from 

a balanced perspective. 
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Market Failure in Renewable Energy4 
 

Market failure occurs when a service or commodity is not produced at a socially optimal 

level. In this context, the supply of RE is inadequate because the positive externalities from its 

use are not taken into consideration by the potential suppliers.  

 

Market failures in the area of renewable energy can be defined as either atemporal or 

intertemporal. Atemporal deviations are those for which the externality consequences are based 

primarily on the rate of flow of the externality. For example, an externality associated with air 

emissions may depend primarily on the rate at which the emissions are released into the 

atmosphere over a period of hours, days, weeks, or months. Such externalities can be described 

statically. They may change over time, but the deviation has economic consequences that depend 

primarily on the amount of emissions released over a short period. These may have immediate 

consequences that linger over very long periods. 

 

Intertemporal deviations are those for which the externality consequences are based 

primarily on a stock that changes over time based on the flow of the externality. The flows lead to 

a change in the stock over a relatively long period, typically measured in years, decades, or 

centuries. The stock can be of a pollutant (e.g., carbon dioxide) or something economic (e.g., stock 

of knowledge or stock of photovoltaics installed in buildings). However, if the flow of the 

externality is larger (smaller) than the natural decline rate of the stock, the stock increases 

(decreases) over time. Intertemporal externalities can be best described dynamically, for it is the 

stock (e.g., carbon dioxide), rather than the flow, that leads to the consequences (e.g., global 

climate change). 

 
Atemporal Environmental Externalities 
 
 
Environmental externalities are the underlying motivation for much of the interest in renewable 

energy. For instance, combustion of fossil fuels emits various air pollutants that are not priced in 

the absence of a policy intervention. Some of these air pollutants from fossil fuel combustion, such 

                                                
4 This section is largely based on Gillingham and Sweeney (2010) as cited in Yap et al. (2020). 
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as nitrogen oxides, sulfur dioxides, particulates, and carbon dioxide, present a health hazard, either 

directly as in the case of particulates, or indirectly as in the case of ground-level ozone formed 

from high levels of nitrogen oxides and other chemicals. 

  
When harmful fossil fuel emissions are not priced, the unregulated market will overuse 

fossil fuels and underuse substitutes, such as renewable energy resources. Similarly, if the 

emissions are not priced, there will be no incentive for firms to find technologies or processes to 

reduce the emissions or mitigate the external costs. The evidence for environmental externalities 

from fossil fuel emissions is strong, even if estimating the precise magnitude of the externality for 

any given pollutant may not be trivial. 

 
 
Information Market Failures (Atemporal) 
 
 
Information market failures relate most directly to the adoption of distributed generation of 

renewable energy by households, such as solar photovoltaic (PV) or microgeneration wind 

turbines. If households have limited information about the effectiveness and benefits of distributed 

generation renewable energy, there may be an information market failure. In a perfectly 

functioning market, one would expect profit-maximizing firms to undertake marketing campaigns 

to inform potential customers. However, economic theory suggests that additional information can 

play an important role for technologies that are just beginning to diffuse into the market. 

Information market failures are closely related to behavioral failures. Reducing information market 

failures would also be expected to reduce behavioral failures associated with heuristic decision-

making. 

 

Apart from these considerations, imperfect information also arises from uncertainties in 

the (1) short- and long-term price of petroleum or carbon-based fuels and other substitutes; (2) 

price of RE technologies, which depends on the speed and type of technological innovation and 

how they are produced to scale; and (3) energy demand forecasting (national and local). These 

may impact the cost-benefit calculus of firms concerning investment decisions and consumers and 

explain deviations from what is socially optimal.  
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Imperfect information also leads to coordination failures, specifically investment decisions 

between generation and transmission. RE, specifically VRE like wind and solar, are location-

specific. However, transmission companies are driven by prudent investment decisions as they are 

regulated by the ERC. Increasing reliance on VRE may mean adopting changes in evaluating its 

feasibility.  

 
Economies of Scale (Atemporal) 
 
 
Economies of scale, particularly increasing returns to scale, refer to situations where the average 

cost of producing a unit decreases as the rate of output at any given time increases, resulting from 

a nonconvexity in the production function due to any number of reasons, including fixed costs. 

This issue may inefficiently result in a zero-output equilibrium only under the following 

conditions: (a) market-scale increasing returns, (b) when the slope of the average cost function is 

more negative than the slope of the demand function, and (c) the firm cannot overcome the 

nonconvexity on its own. 

  

Market-scale increasing returns refer to a non-convex production function at output levels 

comparable with market demand. Figure 3 graphically illustrates the second condition. If the 

quantity produced is small (e.g., quantity “a”), then no profit-seeking firm would be willing to 

produce the product. However, if production could be increased to the right of the crossing point 

level (e.g., at quantity “b”), then it would be profitable for the firm to produce: price would exceed 

average cost. 

  

The role of policy would be to encourage production for the market to be at “b”. The policy 

can be in the form of a subsidy or even a renewable portfolio standard.
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Figure 3: Economies of Scale: Slope of average cost function more negative than slope of demand function. 
 

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Source: Figure 5.1 of Gillingham and Sweeney (2010).
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Market Power (Atemporal) 
 
 
Uncompetitive behavior may influence the adoption of renewable energy technologies in several 

ways. First, market power in substitutes for renewable energy can influence the provision of 

renewable energy through several channels. Firms effectively exercising market power in 

substitutes for renewable energy (RE) can lead to overinvestment in RE. An example is when the 

Organization of the Petroleum Exporting Countries (OPEC) cartel would raise the price of energy 

above the economically efficient level, making investing in renewable energy more profitable. The 

converse can also be true. Predatory pricing can be an outcome wherein firms exercising market 

power in RE substitutes can discourage the development of RE by driving down prices. 

  

Meanwhile, firms with market power in substitutes for renewable energy may have an 

incentive to buy out fledgling renewable energy technologies to reduce competitive pressures—

leading to a possible under provision of renewable energy resources if that purchasing firm 

“buries” the renewable technology. However, the prospect of being bought by a competitor could 

provide a strong incentive for a firm to be created with the explicit intention of selling itself to a 

larger company. Which effect dominates and whether there is market power in substitutes for 

renewable energy can only be determined empirically. 

 

Market power may also influence the adoption of renewable energy resources by 

influencing the rate and direction of technological change. If there is less competition in a market, 

firms are more likely to fully capture the benefits of their innovations so that incentives to innovate 

are higher. Conversely, if there is more competition, firms may have the incentive to try to 

“escape” competition by investing in innovations that allow them to differentiate their product or 

finding a patentable product. Evidence suggests that the relationship between competition and 

innovation may be an inverted U-shaped curve, with a positive relationship at lower levels of 

competition and a negative relationship at higher levels of competition. 
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Intertemporal Environmental Externalities 
 
 
Particularly relevant to renewable energy supplies are CO2 and other greenhouse gases. For CO2, 

every additional ton emitted remains in the stock for over a century. Thus, emitting a ton today 

would have roughly the same cumulative impacts as emitting a ton in 20 years. This implies that—

absent changes in the regulatory environment—the magnitude of the deviation for emissions now 

will be the same as the magnitude of the deviation for emissions 20 years from now. Economic 

efficiency implies that a society should be almost indifferent between emitting a ton of CO2 now, 

20 years from now, or any year in between. It is this relationship that imposes a structure on the 

time pattern of efficient policy responses. 

 
Imperfect Capture of Future Payoffs from Current Actions: Network Externalities 
 
 
Network externalities occur when the utility an individual user derives from a product increases 

with the number of other users of that product. The externality stems from the spillover that one 

user’s consumption of the product has on others. Hence,  the magnitude of the externality is a 

function of the total number of product adoptions. Often quoted examples of network externalities 

include the introduction of the QWERTY typewriter keyboard, the telephone, and later, the fax 

machine. An important caveat about network externalities is that the externality may already be 

internalized. For example, the network owner may recognize the network effects and take them 

into account in its decision-making. When the externality is already internalized, network 

externalities are more appropriately titled “network effects” or “peer effects” and do not lead to 

market failures in network industries characterized by demand-side increasing returns to scale. 

Competition is heavily influenced by positive feedback in that each consumer’s adoption of a 

product increases the likelihood of future adoptions. 

 

 
Political Economy 
 
 
Even if policies that improve social welfare are clearly defined based on economic theory, their 

adoption and implementation are not assured. A political economy framework is presented wherein 

the policies that will emerge are those that best fulfill the objectives of those actors with the greatest 
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influence in policy-making (Jakob et al. 2019). The general structure is presented and discussed in 

Yap et al. (2020). 

  

Different actors with different or opposing interests would try to influence the crafting of 

policy or program outcomes in their favor. However, their incentives are not only shaped by 

pecuniary and non-pecuniary benefits but also by the transaction costs and other costs associated 

with lobbying or organizing forms of collective action (Coase 1960; Williamson 1979). This may 

depend on a number of factors, such as the group size. 

 

A similar argument was presented by Altomonte (2021), whose qualitative analysis of the 

policy network revealed social embeddedness among actors, primarily the incumbent energy 

developers, utilities, and the government. The resulting selection pressures across the regime 

dimensions of political power and technology have contributed to the failure of RE policy. 

 
Similarly, Verzola et al. (2018) argued that the major contending forces affecting the 

transition to a lower-carbon scenario in the Philippines are the fossil fuel interests, climate change 

mitigation and adaptation proponents, and the affected stakeholders. To meet the goals of a stable, 

affordable, and secure power supply, the conflicts between the privatized electricity sector and 

government regulatory bodies must be resolved. One possible course of action is the principle of 

“embeddedness,” as applied by Rodrik (2014). This refers to the coordination between the public 

sector and private firms to allow the former to be aware of the constraints and opportunities of the 

latter. 

 

 Another source of conflict is the divergence in approach among government agencies. An 

example of this is the Nationally Determined Contributions (NDC), which is part of the Paris 

Agreement. In 2015, the Philippines submitted an ambitious NDC with a conditional GHG 

reduction target of 70% below business-as-usual levels by 2030. The NDC was fully supported by 

the Climate Change Commission. Meanwhile, DOE Secretary Alfonso Cusi declared he would not 

support any measure that increases electricity prices or impedes industrialization and economic 

growth. As a result, the NDC was withdrawn in 2017. 
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 Meanwhile, the technology-neutral policy of the DOE—which is its official position—may 

be inconsistent with the objective of increasing the share of RE. Some experts argue that a shift in 

the trajectory of the energy mix requires a bias toward clean energy technology. Neutrality will 

allow the market to dictate outcomes, leading to the continued stagnation of RE. 

 
C.  Case Studies 
 
 
Table 9 provides a list of off-grid electric cooperatives in the Philippines, and the relatively high 

number reflects the country's archipelagic nature. In such a scenario, one approach to 

electrification is implementing a distributed energy system (DES), the equivalent of the 

decentralized energy system discussed in section II. DES applies to all distributed generation or 

decentralized power systems where electric power is produced and consumed locally. DES can 

either be a utility or consumer-owned.5 Off-grid can be a stand-alone generation with no 

connection to the national grid, while on-grid is an embedded generation or a self-generating 

facility. Embedded generator refers to generating units that are indirectly connected to the grid 

through the distribution utilities’ system or industrial generation facilities synchronized with the 

grid. 

 

The deployment of DES applications has merits, especially in off-grid areas. For one, the 

concept of DES as a stand-alone mini-grid is practically viable in island provinces, especially when 

public funds are limited to finance the extension of the on-grid transmission lines to reach remote 

areas. Elaborating further, the mobility of fossil-based DES technologies, such as diesel power 

generators, enables sustainable energy supply in far-flung areas. Compared to other technologies, 

diesel power generators can be easily installed through modular units, and their installed capacity 

can be conveniently augmented at any given time. This is an example of the technology-related 

factors discussed in section IV.B that lead to the persistence of fossil-based energy sources. 

 

Over the medium term, however, there has to be a shift toward RE as the main source of 

off-grid electrification. This is the core of this study, and the rationale was presented earlier in 

section IV.A. The following are case studies that highlight the progress, or lack thereof, in this 

                                                
5 This part is largely based on Phoumin et al. (2018). 
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transition. The experience of each locality can support policy recommendations discussed in 

section V. 

 
Table 9: List of Off-Grid Electric Cooperatives in the Philippines 

 
Island  Off-Grid Electric Cooperative  

Luzon 

Batanes Electric Cooperative (BATANELCO) 
Lubang Electric Cooperative (LUBELCO) 
Occidental Mindoro Electric Cooperative (OMECO) 
Oriental Mindoro Electric Cooperative (ORMECO) 
Marinduque Electric Cooperative (MARELCO) 
Tablas Island Electric Cooperative (TIELCO) 
Romblon Electric Cooperative (ROMELCO) 
Busuanga Island Electric Cooperative (BISELCO) 
Palawan Electric Cooperative (PALECO0 
First Cantanduanes Electric Cooperative (FICELCO) 
Masbate Electric Cooperative (MASELCO) 
Ticao Island Electric Cooperative  

Visayas  
Bantayan Island Electric Cooperative (BANELCO) 
Camotes Electric Cooperative (CELCO) 
Province of Siquijor Electric Cooperative (PROSIELCO) 

Mindanao  

Siasi Electric Cooperative (SIASELCO) 
Sulu Electric Cooperative (SULECO) 
Basilan Electric Cooperative (BASELCO) 
Tawi-Tawi Electric Cooperative (TAWELCO) 
Dinagat Island Electric Cooperative (DIELCO)  

        Source: Phoumin et al. (2018, p. 116)  
 
 
Negros Island 
 
 
Dubbed as the “renewable energy capital of the Philippines”, Negros Island, composed of the 

provinces of Negros Occidental and Negros Oriental, has an RE installed capacity of 665 MW, 

generating 2,458,213 MWh of electricity. The island is home to 9 solar farms, 6 biomass plants, 2 

geothermal plants, and 1 hydropower plant.   

 

The local government units in Negros Island received strong support from their 

constituents in maintaining the island’s coal-free status. In 2018, Executive Order (EO) 9 declared 
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the province of Negros Oriental as an “Environment-Friendly and Clean Energy Province” and 

mandated the province not to issue permits in favor of developers of coal-fired power plants. In 

addition, the Provincial Renewable Energy Council (PREC) was established in 2019 to monitor 

the implementation of renewable energy programs in the province. 

 

According to DOE (2019a), electricity in Negros Occidental and Negros Oriental is mainly 

generated by private companies and distributed by electricity cooperatives. There are five 

distribution utilities in Negros Island: Negros Oriental I Electric Cooperative (NORESCO I), 

Negros Oriental II Electric Cooperative (NORESCO II), Central Negros Electric Cooperative 

(CENECO), Negros Oriental Electric Cooperative (NOCECO), and Northern Negros  Electric  

Cooperative  (NONECO) (DOE 2018a).  

 

With its abundant energy sources and a solar share of 47%, Negros Island is considered a 

“hope spot” for renewable energy transition (CEED 2020). However, the population is not reaping 

the benefits from these resources, and the province is experiencing higher electricity costs per 

kilowatt-hour than other neighboring provinces. The island also suffers from an unreliable power 

supply resulting in frequent power outages.  

 

According to a study conducted by CEED (2020),  the unreliable power supply in Negros 

Island stems from a “power glut” due to the significant increase of solar farms on the island 

following the provision of the Feed-in Tariff (FiT) system under the RE Law. Solar power 

generators raced to finish solar farm projects and other eligible renewable energy technologies to 

qualify for the FiT rate before the quota was filled. Thus, the solar farms not covered by the FiT 

were considered “stranded” as they could transmit their generated capacity to the grid. This posed 

a huge loss of opportunity in serving the increasing energy demand both in the island and its 

neighboring provinces, such as Panay and Cebu.  

 

The DOE has advised the solar companies to sell their energy through the Wholesale 

Electricity Spot Market or enter into bilateral contracts. However, as of 2019, there are still no 

agreements between Negros solar plants and Negros electric cooperatives. 
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Even with the abundant RE resources, around 18.1% of households in Negros Island, 

particularly in far-flung barangays not reached by physical infrastructures like farm roads and 

bridges and bound by rivers, remain unserved. This makes power an expensive commodity in these 

areas, contributing to endemic poverty. In addition, off-grid electrification of the island also suffers 

from issues on property rights and limited interconnection capacity. 

 

Palawan 
 

 
According to the DOE, the province of Palawan has a household electrification rate of 76.22%, 

translating to 153,841 electrified households with access to electricity. However, 46,000 homes 

are still unserved.  

 

The energy issues of Palawan were brought to the attention of the national government. 

Hence, in 2018, President Rodrigo R. Duterte gave an ultimatum to Palawan Electric Cooperative 

(PALECO) and the key LGU officials of Palawan to act on the problematic power situation in the 

province. Following President Duterte’s ultimatum, DOE Secretary Alfonso Cusi formed the Inter-

Agency Coordinating Committee and Task Force Palawan Electric Cooperative (IACC-TF 

PALECO) in early 2019 to help PALECO resolve the energy issues and improve service in the 

province.  

 

An assessment of the province’s energy situation by IACC-TF PALECO revealed the 

following key findings: (1) uncoordinated synchronization of the protection system of PALECO 

and NPC’s transmission lines; (2) vegetation, particularly trees, that obstructs both PALECO and 

NPC lines, especially in the southern towns of the province; (3) overloaded substations; (4) 

temporary generators that are unstable; (5) derailed coal power plants; and (6) difficulty in 

coordination with the local government units in line with maintenance and improvement of 

distribution facilities (DOE 2019c).  

 

In addition, the DOE developed an energy roadmap in 2019 to address the energy problems 

of Palawan. To aid PALECO’s rehabilitation, the NEA tapped 10 ECs under the Task Force 

Kapatid Program and provided them with the technical staff, tools, and equipment they needed. 
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NEA also urged PALECO to formulate a sustainability plan to ensure that the issues addressed by 

Task Force Kapatid will not recur in the future. Meanwhile, the Palawan Council for Sustainable 

Development (PCSD) was established to address the power supply instability in Southern Palawan. 

PCSD is mandated to help improve the distribution system and oversee the replacement of old 

power facilities. The goal of the initiative is to modernize the power distribution system and 

facilities in the province. 

 

Several mini-grids were also established to address off-grid electrification in Palawan. For 

instance, the Green Island mini-grid in the municipality of Roxas is the first renewable energy 

hybrid project in the country operated by a community-based nongovernment organization. It 

utilized a combination of solar PV and biomass, initially covering 50 households.  

 

However, according to IRENA (2017), mini-grids are not climate-resilient and can only 

provide electricity to households for a few hours. In its 2017 case study, IRENA concluded that 

the design and installation of the RE system failed to be climate-resilient. Moreover, the system's 

sustainability was not ensured, as the warranty and insurance did not cover maintenance and 

replacements of the technologies. This hampered the ability of the community to fix the system 

when the technology broke down. Also, due to the high development cost of the RE technologies, 

the island pays more for their electricity than other communities that adopted the same technology. 

The mini-grid also failed to distribute 24 hours of electricity service on a daily basis, as power 

only runs from 6 p.m. to 10 p.m.  

 

The first diesel mini-grid in Palawan is the Rio Tuba Mini-Grid in the municipality of 

Batarasa operated by Power Source Philippines, Inc (PSPI), a qualified third party (QTP). The 

latter was authorized by ERC in 2008 to perform missionary electrification in Rio Tuba, which is 

among the areas declared unviable by DOE (ERC, 2008). According to IRENA (2017), PSPI 

contributed to community development by enhancing livelihood and productivity on the island 

through the distribution of storage and mini ice plants, which became a source of income for the 

community, and provision of internet access. 

 



ASOG WORKING PAPER 21-028 
 

33 

Among the recent off-grid projects in Palawan is the Sabang Project by the Sabang 

Renewable Energy Corporation, permitted by the ERC in 2016 to perform missionary 

electrification in Cabayugan. The Sabang Project is a mixture of solar PV power plant and a 

micropower grid that supplies 24-hour electricity to 650 small and large off-takers. The DOE also 

designated Petro Energy Resources Corporation as a QTP in 2019 to operate a wind energy farm 

in San Vicente, Palawan. The investment was driven by the continuous ecotourism growth in the 

town and other nearby areas. 

 

To encourage the private sector to participate in off-grid electrification, the government 

must streamline and ensure a smooth application process for developers (IRENA 2017; ARE 

2018). It was also suggested that for RE initiatives and mini-grids spearheaded by donor 

organizations and NGOs, it is best to encourage the participation of local ECs and DUs to align 

initiatives and improve the coordination and information accessibility and transparency among 

energy stakeholders.  

 

Mindoro 
 
 

With a total population of around two million people and a land area of 10,571 square 

kilometers, Mindoro is the seventh-largest island in the Philippines. Once named the “Brownout 

Capital of the Philippines”, Mindoro has been plagued with power problems for decades. In the 

1970s, households in Mindoro received on average 4 hours of daily power supply from the 

Occidental Mindoro Electric Cooperative (OMECO), which later waived its franchise given its 

difficulties in serving Paluan, Occidental Mindoro. When NPC took over in 2014, households 

received electricity for 16 hours a day, on average, with outages lasting for several days. 

 

According to the DOE, the island accounts for 19 total renewable energy projects, with 

potential and installed capacity of 222.40 and 39.10 MW, respectively. Data from the Oriental 

Mindoro Electric Cooperative (ORMECO) shows that 24.2 MW out of the total dependable 

capacity of 60.25 MW (40.17%) in Oriental Mindoro are sourced from five operating renewable 

energy projects in the province. 
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However, despite its resource potential, the whole island has been plagued with various 

power issues. IRENA (2017) identified that while the current regulatory framework has managed 

to bring more renewable energy players into Mindoro island mini-grid in the last decade, the same 

regulatory framework and implementation of administrative procedures “are also proving to be 

one of the major challenges for the use of renewable energy, particularly in mini- or micro-grids 

for rural and off-grid electrification” (p.70). Documentary requirements and evaluation processes 

within the various DOE departments and the ERC result in delays and are considered tedious and 

costly. Mindoro’s location also makes it vulnerable to natural disasters, such as typhoons. The 

Inabasan Hydroelectric Power Plant, the first RE project in Oriental Mindoro, suffered major 

setbacks in 2016 after being affected by typhoons Nona, Nina, Urduja, and Usman. The 

rehabilitation and repairs were estimated to cost around PHP 2 billion (Lagare 2019).  

 

In August 2017, Solar Philippines established the Paluan Solar-Battery Micro-Grid in 

Mindoro, the largest solar-battery microgrid in Southeast Asia, promising 24/7 reliable energy 

access to its customers. It is composed of 2 MW of solar panels, batteries, and diesel backup. The 

project uses solar panels from Solar Philippines Factory and Powerpacks from Tesla (Moran 

2019).  

 
Romblon 
 
 
Romblon is a province in the MIMAROPA (an acronym combination of its constituent provinces 

of Mindoro, Marinduque, Romblon, and Palawan) region composed of three main islands 

(Romblon, Tablas, and Sibuyan) and seventeen small islands. The province's total land area is 

approximately 1,355.9 sq. km, and about 40% of the land area is mountainous with slopes greater 

than 50%, making off-grid electrification a challenge.  

 

According to the Philippine Statistics Authority (2015), the total population of Romblon is 

292,781, with a growth rate of 0.59%. As of 2015, poverty incidence in the province remains high 

at 36.6% among the population and 28.1% among families.  
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NPC generates the power supply while two electric cooperatives service the distribution to 

households: Tablas Island Electric Cooperatives (TIELCO), which services Tablas, and Romblon 

Electric Cooperative (ROMELCO), which distributes electricity in Sibuyan Island and Romblon. 

According to the data from the DOE, TIELCO’s franchise area is 23.43 sq. km covering 112 

barangays in off-grid areas. It has a franchise population of 152,638 and a household energization 

rate of 98.4% (37,309 HH/37,900 HH). The annual demand growth rate for electricity is 6.72%, 

with a system loss of 8.92% or around 2,633 MWh of electricity. Meanwhile, ROMELCO’s 

franchise covers 517 sq. km within 66 off-grid barangays. Its household energization rate is at 

99.3% or (20,951 HH/21,100 HH). Electricity demand is expected to grow at an average of 3.86% 

annually, while system loss is at 10.23% or 1,565 MWh of electricity.  

 

In August 2016, ROMELCO installed one of the Philippines’ first off-grid hybrid energy 

systems, a solar battery-diesel hybrid, on Cobrador Island. The hybrid system has a solar capacity 

of 30KW, battery (lithium-ion) capacity of 200kWh, and a diesel backup generator of 15kW, 

providing consumers with a stable 24-hour electricity supply (Bertheau et al. 2020). There are 

several other projects to address off-grid electrification in Romblon. In 2019, President Rodrigo 

R. Duterte inaugurated the 7.5-MWp Tumingad Solar Power Project in Tablas Island. During the 

same year, ROMELCO started installing one of its three 900-kW wind turbines to generate power 

supply to its franchise area. In addition, ROMELCO installed a disaster-ready solar PV system 

composed of 528 high-efficiency solar panels aiming to supply 200 kWh of electricity to its 

consumers.  

 

But while there have been several off-grid electrification projects in Romblon, a study 

conducted by Bertheau et al. (2020) on ROMELCO’s implementation of its 2016 hybrid energy 

system highlighted the uncertainties and risks off-grid electrification projects experience in the 

Philippines. Political uncertainties, including lack of coordination among different governing 

bodies in the energy sector and the tedious and bureaucratic process, discourage energy players 

from missionary electrification. In addition, the uncertainty over the returns on investments 

increases the reluctance of financial institutions to provide capital and financing for off-grid 

electrification projects. Consumer credit reliability is also a problem among ECs as some off-grid 

consumers are not willing to pay extra for electricity even when supply is available. 
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V. What is Being Done? What Should be Done? 

 
The previous section shows that RE is a viable option to expand access to electricity in off-grid 

areas. Policy options can benefit from the experience of ongoing programs in various islands and 

other off-grid areas. Meanwhile, there is no shortage of policy proposals to overcome the 

constraints presented in section IV.B. These proposals can be analyzed at two levels: the national 

or macro-level and the grassroots or micro-level. 

 

A. National Level 
 

 
Proposals presented in Yap and Lagac (2020) deal mainly with expanding the role of RE in total 

electrification. However, specific recommendations related to the Competitive Renewable Energy 

Zones (CREZ) can benefit off-grid areas. This can be considered a macro approach and is 

accomplished mainly by extending the existing grid. 

 

For an effective, smooth, and just transition to a lower carbon emission scenario, the private 

sector and the government must cooperate in a constructive manner. One way to achieve this is by 

consolidating the various programs and policies described in Section III.A and anchor them to the 

CREZ (Lee et al. 2020). 

 

A CREZ is a geographic area with high concentrations of cost-effective RE and strong 

developer interest. A recently completed study by Lee et al. (2020) identified 25 individual CREZ 

across the Philippines with high-quality RE resources, limited development constraints, and strong 

private developer interest. The resource capacity in these zones exceeds the Philippines’ 

Renewable Energy Roadmap goal of at least 20 GW of renewable power on the grid by 2040, 

offering plenty of flexibility in finding the most cost-effective transmission build-out scenarios 

(Lee et al., 2020). 

 

Because this study has already generated a significant amount of data and information, 

technical feasibility has been enhanced significantly. For example, high spatial and temporal 
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resolution of wind and solar resource data for the meteorological year 2017 are publicly available. 

This is intended to support transparent, data-driven decision-making. 

 

Another important feature of CREZ is the involvement of the National Grid Corporation 

of the Philippines and the DOE. Their collaboration led to the formulation of transmission 

expansion options that incorporated the identified CREZ. As a result, two important constraints to 

the deployment of RE—and it should be noted, other energy sources—were mitigated. The first is 

timescale misalignment. Traditional transmission planning approaches are often misaligned with 

RE scale-up. Large-scale wind and solar generation deployment may only require a year or less, 

while transmission planning and development may take 10 years or more. The second is the 

circular dilemma, which is an example of coordination failure. RE generator development requires 

financing, but remote wind or solar resources cannot be financed until transmission access is 

available. In addition, transmission lines cannot be built without cost recovery certainty or 

demonstrated need from wind or solar generation (Lee et al. 2020). 

 

The issue of system effects can be effectively addressed by explicitly dealing with 

power grid issues (see Section IV.B). As mentioned earlier, these consist of profile costs, balancing 

costs, grid costs, and connection costs. The primary result of the CREZ study, therefore, has been 

to ensure technical feasibility. As the report states: “The CREZ process opens opportunities for 

private sector development and reduces investment barriers by directing transmission development 

and RE developers to the Philippines’ most promising RE opportunities” (Lee at al. 2020, p. 16). 

Nevertheless, financial viability remains a major concern of the private sector. Hence, there should 

be cooperation between the government and the private sector. However, the pitfalls of the FiT 

scheme and the RPS have to be avoided. More importantly, since industrial policies are involved, 

public-private partnerships have to be guided by the concept of embedded autonomy (Rodrik 

2014). 

 

The general contours of the public-private partnership can be laid out. Details have been 

discussed extensively in other studies and are beyond the scope of this paper. First and foremost, 

the government has to practice embedded autonomy. CREZ should be open to all energy providers, 

not only to those firms dedicated to RE. The announcement that 100% foreign ownership in large-
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scale geothermal energy exploration and development is allowed is a step in the right direction. 

Second, any subsidies provided by the government have to be well-designed and calibrated and 

should be subject to the principle of discipline and accountability. Lastly, technological 

developments, especially in the area of battery storage, have to be monitored closely. If 

technological trends provide a compelling basis, the government and the private sector must be 

prepared to adopt a more aggressive posture in transitioning to VRE. 

 

The latest Philippine Energy Plan (2018–2040) shows that the installed capacity in 2018 

is 23,825 MW or 23.8 GW. The forecast capacity under a reference scenario or business as usual 

is 90,584 MW or 90.6 GW in 2040 (DOE 2020). According to Lee et al. (2020), the 25 individual 

zones across the Philippines have an estimated gross capacity of 152 GW of new wind and solar 

PV. The zones also include an estimated 365 MW of geothermal, 375 MW of biomass, and over 

650 GW of hydropower capacity distributed across the Luzon, Visayas, and Mindanao systems. 

This brings the total capacity to 802.74 GW, but this does not take into account the relatively low 

capacity factors of RE (Table 8). However, if majority of the CREZ materialize, this capacity is 

more than enough to cover the additional requirements in the next 20 years, even if capacity factors 

of solar, wind, and hydro do not improve significantly. 

 

B. Grassroots Level 
 

 
What is emphasized at the micro level are specific constraints to mobilize RE. One important 

example is the availability of finance to carry out the necessary investment. This can support the 

PSP mentioned in section III.A. Meanwhile, the case studies in IV.C discuss useful examples of 

how some of these constraints are overcome. 

 

Access to finance and the rationalization of the UCME 

 

In a 2012 ADB conference (Mulqueeny and du Pont 2014), a representative from Village 

Infrastructure Angels, an Australian firm aiming to mobilize investment for the micro-energy 

industry, claimed that no particular policy, regulatory framework, or subsidy is required to scale 

up rural electrification. In his view, the key issue is the private sector entrepreneurs’ lack of access 
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to financing for off-grid renewable energy systems. Access to financing adapted to the cash flow 

profiles of poor households will therefore be a key enabler for scaling up clean energy markets 

(Glemarec 2012). Five principal market-driven models exist to provide upfront costs: (i) 

dealer/supplier credit-based sales; (ii) consumer credit through commercial banks; (iii) consumer 

credit through microfinance institutions; (iv) fee-for-service models where the equipment remains 

the property of the service provider; and (v) public sector-operated revolving fund credit schemes. 

 

At the same ADB conference in 2012, a representative from the Philippines presented the 

Alliance for Mindanao Off-Grid Renewable Energy (AMORE) program, a USAID-funded project 

implemented by Winrock International. The presentation covered the program’s experience in 

rural electrification in poor communities in Mindanao and other parts of the country using 

renewable energy, particularly solar lighting. She mentioned that a key challenge for the AMORE 

program was to develop an innovative financing scheme under which consumers could pay an 

amount equivalent to what they have been paying for kerosene. As a result, the program developed 

an innovative financing mechanism that included a down payment (Mulqueeny and du Pont 2014). 

 

One of the recommendations in the 2016–2020 MEDP was to review the manner of 

implementing cash generation-based incentives for renewable energy developers as provided for 

in Republic Act 9513 in the context of the UCME’s purpose as a subsidy to consumers in off-grid 

areas. This can be aligned to the “RPS for Off-Grid” program described in the next subsection. 

Table 10 shows that from 2011 to 2015, the UCME subsidy allocated for RE ranged from PHP 22 

million to PHP 35 million, or an average share of only 0.3%. The proposal for 2020 (Table 11) 

shows that the indicated share for RE cash incentives is significantly higher at 1.9 percent, 

corresponding to PHP 342.9 million. 
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Table 10: Distribution of UCME Subsidy 
 

  2011 2012 2013 2014 2015 
NPC  6833.21 6,737.76 5,951.04 6,160.32 3,506.06 
NPP/QTP 928.73 1619.37 2,340.24 3,017.47 3,702.43 
RE Cash Incentive  22.45 31.89 34.53 27.78 23.9 
Total   7784.39 8389.02 8325.81 9205.57 7232.39 

UCME = Universal Charge for Missionary Electrification;  NPC = National Power Corporation; NPP = new power 
provider; QTP = qualified third party; RE = renewable energy    
Source: DOE (2016a)  
 
 
Technical Issues: Off-grid Anchor Loads and Optimal Generation Mix 
 
A possible solution to incentivizing private sector investment is building off-grid anchor loads. 

These are a source of significant power demand, such as an agricultural or industrial facility or 

mobile phone cell tower, to justify the financial costs of a mini-grid for private sector operators.  

 

Table 11: Proposed Distribution of UCME in 2020 
 

  Absolute Amount  (PHP) P/kWh 
NPC 9,010,943,569.22 0.0937 
NPPs 8,873,320,694.02 0.0923 
QTPs 232,889,737 0.0024 
REDCI  342,889,737 0.0036 
TOTAL UCME  18,460,843,967.62 0.192 
 

 
UCME = Universal Charge for Missionary Electrification;  PHP = Philippine peso; P/kWh = price per kilowatt-
hour ; NPC = National Power Corporation; NPPs = new power providers;  QTPs = qualified third parties; REDCI 
= RE cash incentive 
Note: The data given are proposed UCME rates per component, while absolute amounts are estimated payouts of 
UCME for 2020. 
Source: ERC (2019)  
 

Meanwhile, as part of its continuing advocacy to identify and establish the optimal energy 

mix for small islands and isolated grids, the DOE endeavors to formulate a sound Missionary 

Electrification Development Plan (MEDP). Relative to this, the policy on optimal energy mix is 

embodied in the priority goals and objectives of the MEDP, in conjunction with DC 2018-08-0024 

or the RPS for Off-Grid. The DOE has ongoing efforts focused on the generation planning for the 

five island provinces, namely, Mindoro, Palawan, Masbate, Marinduque, and Romblon. The RPS 
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mandates all generators and distribution utilities, with respect to their own embedded generation 

serving off-grid areas, to source and maintain a minimum percentage of RE share in their portfolio 

consistent with the optimal supply mix. The main purpose is to substantially increase the share of 

renewable in the country’s energy mix while ensuring rational use of subsidies from the UCME.  

 
Along with this thrust, the European Union-Access to Sustainable Energy Programme (EU-

ASEP) has assisted the DOE in conducting studies and facilitating capacity-building activities to 

help improve off-grid operations as part of the Programme’s Technical Assistance (TA) 

component. The activities undertaken by the DOE and the ASEP in 2018 include the study to 

improve the efficiency of the NPC-SPUG diesel power plants and the training on the enhanced 

Simplified Planning Tool for the optimization of supply mix.6 The key features of these two 

programs are presented in Box 1. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

                                                
6 DOE (2020), page 144. 



ASOG WORKING PAPER 21-028 
 

42 

Box 1: Assistance of European Union to DOE 
 
The Access to Sustainable Energy Programme (ASEP) is a joint undertaking of the 
European Union (EU) and the Philippine Department of Energy (DOE). One of the activities 
under the ASEP’s Technical Assistance (TA) component is a study on energy efficiency 
opportunities in mini-grids operated with diesel generators. The TA focuses on diesel power 
plants operated by the National Power Corporation’s Small Power Utilities Group (NPC-
SPUG). It aims to establish reasonable efficiency and plant performance parameters, which 
shall become the basis for developing a National Strategy for Energy Efficiency in the Power 
Sector, specifically for NPC-SPUG diesel-driven generation. 
 
Building on the results from Phase 1, activities of Phase 2 include: 
 
• Conducting consultations and meetings with stakeholders toward drafting an 
alternative standard contract to tender new diesel gensets for NPC-SPUG based on the 
“minimum life-cycle cost” approach.* 
 
• Developing a proposal on how to test and monitor the new alternative standard contract in a 
pilot scheme. 
 
ASEP also provided support for the planning and the conduct of a series of regional 
workshops in 2020. In particular, assistance was requested to train mandated participants on 
using the Simplified Planning Tool (SPT3.0). SPT3.0 is an Excel-based, open-source software 
for simulating hybridized off-grid energy supply configurations, involving a mix of generation 
technologies such as diesel power, photovoltaics (PV), wind power, hydropower, and battery 
storage systems. The software was developed by the Reiner Lemoine Institute under the 
European Union-supported Access to Sustainable Energy Programme (EU-ASEP). 
 
* Life Cycle Costing (LCC) is an important economic analysis used in the selection of alternatives that impact 
both pending and future costs. It compares initial investment options and identifies the least cost alternatives for a 
twenty -period. 

Source: ASEP (2019); ASEP (2020) 
 
 
Technical Issues:  Interconnectors and Distributed VRE 
 
A working paper from the Asian Development Bank Institute uses the Philippines as an example 

to highlight the advantages of variable renewable energy (VRE). The focus of the study by 

Taniguchi (2019) is to extend the installation of wind power and solar PV options, known jointly 

as VRE, due to their variability and uncertainty in generating outputs. The following are the study’s 

specific objectives: 
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• Enhance VRE penetration to reduce dependency on coal generation and mitigate the 

effects of climate change 

• Improve rural electrification by deploying VRE, thereby alleviating the discrepancy 

between the cities and rural regions. 

 
International organizations acknowledge that a high level of VRE penetration requires 

“flexibility” in the system. One definition of “flexibility” is “the ability to cope with variability 

and uncertainty in both generation and demand, while maintaining a satisfactory level of reliability 

at a reasonable cost over different time horizons” (Taniguchi 2019, p.3, citing the Danish Energy 

Agency (2015). In addition, expanding grid infrastructure through cross-border interconnectors 

enables VRE generation to be shared among consumers in different locations, which is the core of 

the Nordic interconnector model. 

 

Unfortunately, the Nordic model has a limitation in terms of interconnecting 

underdeveloped power grids with off-grid areas, such as those in the Philippines. Constructing an 

effective interconnector is difficult because it is subject to the future installation of VRE. It is not 

possible to make a correct decision concerning interconnector investment before delivering a 

concrete plan for renewable energy sources. This issue is similar to the circular dilemma discussed 

in section V.A that the CREZ program intends to address. 

 

The distributed VRE model is an alternative framework. The Nordic model also provides 

useful options, such as the requirement for flexible resources, e.g., hydroelectric and storage 

resources. The VRE model can lead to improvement of the local electrification rate and the energy 

consumption rate per capita, boosting economic growth. The analysis of Taniguchi indicates that 

the combination of VRE and storage would be more cost-competitive than the traditional fossil 

fuel generation model. 
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Political economy and policy issues 

 
Ahmed and Logarta (2017) argue that the DOE can incentivize the Small Power Utilities Group 

(SPUG) to speed up the hybridization of its plants. Moreover, the NEA can direct electric 

cooperatives to be technology-neutral in the procurement of power. 

 

Under existing regulation, for example, no incentives exist for island electric cooperatives 

(or those in SPUG areas) to procure cheaper sources because, whatever the outcome, savings 

accrue exclusively to the missionary fund and none to the franchise ratepayers. This is a classic 

case of moral hazard, wherein the system tends to be biased against renewable generation because 

franchise managers would rather stick with diesel generation they are used to, even if it is more 

expensive. 

 

Section 12 of the Renewable Energy Act of 2008 mandated the DOE, upon 

recommendation of the National Renewable Energy Board, to set a minimum renewable energy 

uptake in off-grid areas from available renewable resources in the islands. The recommendatory 

task was delegated to NPC-SPUG. However, as of June 2016, the NPC-SPUG had not made any 

final recommendations. 

 

The tariff-setting system for island electric cooperatives under the ERC is based on cash 

adequacy for operating and maintenance costs and an arbitrarily set cap on capital expenditures. 

Thus, there is no incentive for electric cooperatives to be more efficient or reduce costs. On the 

other hand, private distribution utilities benefit from a performance-based regulation, which leads 

to operational and investment efficiency. Still, private distribution utilities lack incentives to 

procure the least-cost power supply because of the full pass-through of fuel costs on contracts that 

address demand from captive customers, most of which are residential.  
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VI.  Concluding Remarks 

 

The case studies in section IV.C demonstrate the applicability of the policy framework in Section 

V. Access to finance is important for attracting private investment. But this has to be accompanied 

by a streamlined project approval process. Meanwhile, more efficient use of diesel generators will 

benefit islands with hybrid systems. However, the end goal of having an optimal energy mix with 

a higher share of RE remains. However, even if an optimal mix can be identified, implementing it 

requires technical and political support. Hence, information from the CREZ study will be useful 

as input to projects, such as those aiming to construct interconnectors. For example, Negros Island 

is an area where putting up interconnectors with neighboring islands can be effective, while other 

islands can look into the distributed VRE strategy. Finally, a cost-benefit analysis involving VRE 

and storage should be conducted and compared with existing hybrid systems.
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