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Abstract 

 

The Philippines has fallen behind its Asian neighbors in terms of energy access as measured by 

electricity consumption and electrification rate. Renewable energy, however, has a relatively high 

share in the generation mix but this has remained stagnant in the past two decades. Meanwhile, 

the Philippines fares relatively well in terms of energy efficiency but this may be distorted by the 

direction of causality between energy consumption and level of development. Market failure—

defined as the inability of the market to allocate goods and services efficiently or allocate them at 

all—is a principal reason for problems in energy access, energy efficiency, and progress in the 

use of renewable energy. Appropriate government interventions can remedy these market failures. 

The Department of Energy (DoE) has many programs and policies in place that are aligned to 

such government interventions. However, political economy considerations have prevented some 

of these programs and policies to be implemented effectively. This paper adopts a theoretical 

framework to analyze the existing constraints and identifies relevant areas for carrying out the 

analysis. The latter forms the core of the ASEP-CELLs project agenda in knowledge management. 
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1. Introduction 

 

The problems of the Philippine energy sector are well documented (Alonzo and Guanzon 

2018, Asian Development Bank 2018, Department of Energy 2017). These include relatively low 

per capita consumption of electricity, which is consistent with one of the lowest electrification 

rates in Southeast Asia; the second highest electricity tariff in Asia; and a stagnant share of 

renewable energy over the past two decades. Many of these issues are a consequence of the 

difficulties in the 1990s when the Philippines experienced rolling power intermittencies due to 

transmission and distribution failures, domestic energy production shortages, high import tariffs, 

and geographical fragmentation (Ravago, et al. 2018). 

 

Table 1 compares per capita electricity consumption and per capita GDP across selected 

Asian countries. What stands out is that the Philippines has the lowest per capita electricity 

consumption, less than a third of Thailand. Not unexpectedly, the Philippines also has the lowest 

per capita GDP (except for Viet Nam). The causality between these two variables can run both 

ways (Mapa, et al., 2018). The Philippines, however, fares relatively well in terms of energy 

efficiency as measured by kg of oil equivalent consumption per $1000 GDP (Table 1). This picture, 

however, may be distorted by the direction of causality between energy use and level of 

development and the structure of the Philippine economy which is skewed in favor of services and 

not the more energy-intensive manufacturing sector. 

 

One can readily argue that the underdeveloped energy sector in the Philippines has 

constrained economic growth. The major problems started with the decision in 1986 not to 

operationalize the Bataan Nuclear Power Plant resulting in a power shortage that crippled the 

Philippine economy. Over the period 1989-1993 the country experienced several eight-to-twelve-

hour blackouts, and power was rationed. An Asian Development Bank study estimates that there 

was a 6 percent drop in GDP in 1989-1991.1 

 

Figure 1 shows the same pattern in per capita consumption for three years: 2010, 2014 and 

2017. Meanwhile, Figure 2 shows that price that Philippine households have to pay is second only 

 
1 Alonzo and Guanzon (2018), page 14. 
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to Japan. The only silver lining in the Philippine case is the percentage share of renewable energy. 

Figure 3 shows that the share of renewables in generation capacity is relatively high in the 

Philippines. This is largely due to a significant presence of geothermal resources throughout the 

country and hydro power in Mindanao. However, the stable share of renewables—especially when 

compared with the rapid rise in China—indicates the Philippines has not been diversifying 

effectively to other sources of energy. 

 

Figure 4 shows one major reason why electricity prices are relatively high in the 

Philippines. This relates to transmission losses largely due to the archipelagic nature of the country. 

The data show that the Philippines has the highest rate of electricity transmission-distribution 

losses, followed closely by Indonesia, another archipelagic country. The prohibitively high cost of 

connecting small islands and remote regions to the grid also makes it difficult to take advantage 

of economies of scale that exist in generation. 

 

Policymakers have been aware of these issues and have taken steps to address them. The 

most notable government response was the passage of the Electric Power Industry Reform Act of 

2001 or EPIRA. This was largely consistent with what has been described as 1990s model reforms 

(Lee and Usman, 2018). The latter comprise the following core elements: separating utilities for 

generation, transmission and distribution; maximizing private ownership and competition; and 

establishing an independent regulator, especially to ensure that prices reflect costs. 

 

EPIRA or Republic Act No. 9136 embodied pro-market reform intended to restructure the 

Philippine energy landscape and to address the growing demand of Filipinos for reliable and 

competitively priced source of electricity. Among the major features of EPIRA include: 

 

• Restructuring of the Philippine power sector from a vertically integrated state monopoly to 

an industry which fosters competition among power players; 

• Establishing the Joint Congressional Power Commission (JCPC) and the Energy and 

Regulatory Commission (ERC); 

• Creating the Wholesale Electricity Spot Market (WESM); 

• Implementation of Retail Competition and Open Access (RCOA); and 
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• Providing Support to Marginalized End-Users. 

 

In addition to EPIRA, the Renewable Energy Act of 2008 also shaped the industry by 

promoting the exploration, development and use of the country’s renewable energy sources such 

as solar, wind, biomass, hydro and geothermal. More details will be presented in Section V.  

 

Subsequently, various versions of the Philippine Energy Plan have laid out plans and 

programs to address the aforementioned problems in line with EPIRA and the RE Law. Consistent 

with President Rodrigo R. Duterte’s AmBisyon Natin 2040, which envisions a “strongly-rooted, 

comfortable, and secure life” for all Filipinos by the year 2040, the Department of Energy (DoE) 

laid down eight Energy Sector Strategic Directions (ESSDs) to set the tone of the Department’s 

future policy track (Figure 5). 

 

Meanwhile, under the guidance of the ESSDs, the DoE aims to achieve the indicative 

targets shown in Figure 6. They have been set as a nine-point energy agenda. The DoE strategies 

and targets are condensed in the key areas of ADB’s strategy for the Philippine energy sector:2 

 

• supporting energy efficiency and sustainable development, including renewable energy 

resources; 

• enabling access to energy for all both for clean cooking and electricity, including through 

strengthening electric cooperatives in remote and challenging areas, such as Bangsamoro 

and island communities; and 

• supporting further energy sector reform and improved governance. 

 

This paper presents an over-arching framework to explain the need for policy interventions 

in the energy sector. Most of these interventions require government action. The core argument 

justifying the need for policy intervention is centered on market failure. Thus, even with the pro-

market reforms embodied in EPIRA, subsequent experience shows that market failure in certain 

areas calls for additional policy interventions. 

 
2 ADB (2018), page 43. 
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However, even with a rigorous economic rationale, political economy factors still 

determine whether policy interventions will be carried out or be effective. Hence, another section 

of this paper deals with political economy factors that have hindered progress in government-led 

programs. A simple approach is to assume that the strategies and targets are economically and 

technically sound (unless otherwise stated). However, there are political factors that hinder 

progress. In particular, a small group of stakeholders exert disproportionate influence to undermine 

reforms or derail government programs and this action benefits them at the expense of the welfare 

of the general public. Analysis will then focus on how to reduce the influence of the small group 

of stakeholders or modify their behavior. However, the actual strategies and targets adopted by the 

government that deviate from social welfare considerations can also be explained as outcome of a 

politico-economic bargaining process. 

 

The economic theory surrounding market failure is described in the next three sections 

followed by a list of possible policy interventions in Section V. Meanwhile, Section VI outlines 

the basic political economy framework. This will be followed by specific topics where the 

framework will be applied. The topics are related to the strategies and targets of the DoE and the 

key areas of ADB’s strategy. Some of them are research studies that are being conducted under 

the ASEP-CELLs project.3 The research agenda of the partners in this project are presented in 

appendices along with a brief description of the relationship to the market failure/political 

economy framework. 

 

 

II. Market Failure and the Need for Government Intervention 

 

A central argument in this paper is that the problems of lack of access to electricity and the 

stagnant share of renewable energy can be partly traced to market failure. Some of the problems 

 
3 Access to Sustainable Energy Programme-Clean Energy Living Laboratories (ASEP-CELLs) is a project 
funded by the European Union and implemented by the Ateneo School of Government (ASoG) in partnership 
with Manila Observatory (MO), ICLEI-SEAS, Xavier University (XU) and University of San Carlos (USC). For 
more details please refer to https://asepcells.ph/. 
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related to energy efficiency can also be attributed to market failure. This section and the next two 

describe the basic economic theory. 

 

Even if markets are efficient and there is no market failure, markets may not guarantee 

equitable or universal energy access. Households may be too poor and simply cannot afford 

electricity even if this is efficiently produced. Governments or society may also set equitable 

and/or universal access to reliable and sustainable energy as a desirable end goal in itself. 

 

While not synonymous with a laissez-faire regime, a market-driven economy implies a 

dominant role for the private sector. Economic theory dating back to Adam Smith’s invisible hand 

predicts that greater market orientation will yield superior outcomes in terms of resource allocation 

thereby maximizing economic welfare. This result is largely derived by the profit-driven motive 

of the private sector, its propensity for risk-taking, and its incentive and capacity to innovate. Profit 

generation provides investible resources, risk-taking generates dynamism, and continuous 

innovation expands the technological frontier. The outcome is sustainable economic growth and 

development. 

 

Policy is generally designed to enable the private sector to perform its unfettered role. The 

state is limited to a custodian role. This was the gist of the so-called Washington Consensus. The 

state’s custodian role is equivalent to the minimalist functions of providing essential public goods, 

including basic infrastructure, and enforcing property rights and contractual obligations.  

 

However, the market is not able to achieve optimality in all economic activities. Imperfect 

competition, externalities, asymmetric information, and coordination failure lead to market failure. 

The result is that goods and services cannot be allocated efficiently or cannot be allocated at all by 

so-called market forces. Government intervention can correct the divergence between market 

equilibrium and the socially optimal outcome. 

 

Because of the characteristics of non-rivalness (consumption by one person will not reduce 

consumption of others) and non-excludability (difficult to charge a fee), the private sector will not 

have an incentive to provide certain goods and services. Usually these are public goods such as 
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national defense, police, courts, and roads. The state responds to this market failure by using its 

coercive power to provide public goods and services. Meanwhile, even if a good can be 

characterized as excludable and rivalrous, government intervention can be justified. For example, 

automobiles are private goods but generate pollution which is a negative externality. To reduce 

this “public bad” the government can intervene by imposing emission standards. 

 

In the case of asymmetric information, it is generally difficult for ordinary people to assess 

the quality of professional services, such as those of medical doctors. In order to correct this type 

of market failure, the government can intervene in the market by limiting business permits and 

licenses to qualified providers. The government intervention increases information to buyers 

which enables their demand to reach an optimal level. Deviation from perfect competition also 

leads to market failure. In industries characterized by increasing returns to scale, such as electricity 

and telecommunications, market monopoly might be more efficient than competition. In this case, 

the government may have to regulate prices or undertake production by state-owned enterprises—

the so-called demiurge function—to avoid monopolistic pricing on the part of the seller. 

 

Market failure also impedes structural transformation. One example is when information 

externalities drive a wedge between the social and private values that entrepreneurs face when they 

attempt a new venture. For example, if the introduction of a product in a new market fails, the 

company will have to bear the full cost, but if it succeeds, it will share the discovery with other 

producers. This may discourage innovation activities and the government can intervene by 

subsidizing research and development. 

 

Meanwhile, coordination externalities refer to the fact that new industries require capital 

that private entrepreneurs may not have. Moreover, new industries require coordinated investments 

in many related industries that individual entrepreneurs cannot organize by themselves. The 

government can play a role by guaranteeing reciprocal action among the agents involved, thereby 

generating the collective action that is required. 

 

Despite the well-defined areas for government intervention, there is still lingering concern 

about government failure. Neoliberals argue that government failure is the norm because 
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government intervention almost always leads to rent-seeking behavior. Fabella (2018) argues that 

“this frequently adduced reason for state intervention should be redefined to account for the 

capacity of the state for crafting and implementing the intervention.” In other words, the outcomes 

of government intervention also depend on the nature of the state and the quality of bureaucracy. 

The more important issue is calibrating the role of the state to maximize economic welfare. 

 

III. Market Failure in the Energy Sector 

 

Imperfect competition, externalities, asymmetric information, and coordination failure are 

also features of the energy sector. In this paper the energy sector is loosely equivalent to provision 

of electricity. Market failure is explored in three areas: access, renewable energy, and energy 

efficiency. In the latter area, the concept of behavioral failure is also relevant.  This is related to 

consumer behavior that is inconsistent with utility maximization or, in the current context, with 

energy-service cost minimization. 

 

Meanwhile, some cases of market failure in the area of access are actually market barriers 

and do not relate to deviation from actual outcomes from what is socially optimal. However, policy 

interventions are also required. 

 

Market Failure in Access to Electricity 

 

A relatively large number of people in the Philippines remain unconnected to the grid, 

mostly residing in Mindanao. Grid expansion is constrained by the archipelagic structure of the 

country and right of way problems. Remote islands are understandably off-grid because it is not 

profitable to connect them to the main grid. In this context, it would be useful to make a distinction 

between grid extension Distribution Utilities (DUs) and transmission interconnection which is 

under the purview of the National Grid Corporation of the Philippines (NGCP) that is based on a 

concession from the National Transmission Corporation (TransCo). 

 

Meanwhile, an example of right of way problems is the construction of the Mindanao-

Visayas Interconnection Project (MVIP).  The challenges include valuation negotiations with 
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landowners and uncertain ownership due to absence of proper land titles with sometimes two 

claimants. In other cases, the presence of informal settlers remains to be the main problem. 

 

A significant cause of relatively low electrification rate, therefore, is the phenomenon of 

missing markets. This is a market failure because some goods and services—electricity in this 

case— are not produced despite being needed or wanted. 

 

Apart from limits to grid expansion, liquidity constraints may lead to underinvestment in 

the energy sector. However, with greater emphasis on the role of the private sector, this has become 

less of a problem. Nevertheless, the DoE has to seek alternatives to domestic private investment 

to boost the capacity in the energy sector. 

 

The regulatory licensing and approval process required to construct a power plant also 

affects the country’s total generation capacity (Escresa, 2018). While there appears to be a case 

for reducing the number of permits and the processing time based on the overlapping objectives 

of some of the permits, a separate study is required in order to identify how to specifically make 

the whole procedure more efficient. 

  

Apart from problems with the national grid, Fabella (2018) describes possible market 

failures related to Power Supply Agreements (PSAs):4 

 

• Possible abuse of market power: Generation companies (Gencos)may just dictate the terms 

of the PSA on small fragmented DUs and Electric Cooperatives (ECs); 

• DUs do not have the incentive to procure power from lowest cost suppliers since generation 

cost is a pass-on cost to captive consumers; 

• Possible transfer pricing with proprietary/affiliated Gencos: (1) EPIRA allows DUs to 

procure up to 50% of power purchases from proprietary or afiiliated/imbedded Gencos and 

(2) generation is considered a competitive activity, so profits of generation companies are 

 
4 Fabella (2018), page 397. 
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not capped, while distribution is considered a regulated activity where profits are subject 

to rate of return ceiling. Transfer pricing can be attractive; 

• Coordination failure: Small fragmented DUs and ECs are unable on their own to aggregate 

their demands into bid-attractive volumes and auction them, even if they are willing to do 

so; and 

• Possible collusion between Gencos and DUs: Since DUs are not incentivized to procure at 

lower cost, they could collude with Gencos to gouge the captive customers of DUs. 

 

Market Failure in Renewable Energy 

 

At present, global energy consumption is largely derived from depletable resources. These 

are resources that are present on the earth as finite stocks such as oil, natural gas, coal and uranium. 

Eventually these stocks will be extracted to the point that they will not be economical to use, either 

due to the availability of a substitute energy source or due to scarcity of the resource. These simple 

facts about the nature of depletable and renewable resources point to a seemingly obvious 

conclusion: the world will eventually have to make a transition to alternative or renewable sources 

of energy. 

 

The fundamental question is whether markets will lead the world to make these transitions 

at the appropriate speed and to the appropriate renewable resource conversions, when viewed from 

a social perspective. “Appropriateness” is guided by the requirement to slow down climate change 

in order not to exceed the 2 degrees Celsius (2°C) of warming above the preindustrial average 

global temperature. 

 

Under certain assumptions—specifically no market or behavioral failures—decentralized 

market decisions will always lead to the optimal use of both depletable and renewable resources. 

Moreover, the socially optimal rate of transition from depletable energy resources to renewable 

energy can be attained under this framework. 

 

Economic theory can provide guidance and a more rigorous motivation for renewable 

energy policy, relying on analysis of the ways in which privately optimal choices deviate from 
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economically efficient choices. These deviations are described as market failures and in some 

cases, behavioral failures. More details are provided in Section IV.  

Market Failure in Energy Efficiency5 

 

The pursuit of energy efficiency fundamentally involves investment decisions that trade 

off higher initial capital costs and uncertain lower future energy operating costs. Conceptually, 

there is an optimal trade-off between the initial capital cost and anticipated energy prices in the 

future. This can be expanded to a societal optimum if any externalities are incorporated. Market 

failure occurs if the actual relevant prices are not taken into account. For example, both unpriced 

environmental externalities and missing information on the energy intensity of product use would 

tend to lower the relative price of energy, leading to choices of technology with low energy 

efficiency. 

 

The most common source of market failure—which is also true for renewable energy as 

will be described in Section IV—is environmental externalities  wherein many sources of energy 

lead to emissions of greenhouse gases and other air pollutants resulting in costs that are borne by 

others—that is, they are not internalized by the individual energy consumer.  Absent policy, an 

environmental externality leads to an overuse of energy relative to the social optimum and, hence, 

underinvestment in energy efficiency and conservation. 

 

Lack of information and asymmetric information are often given as reasons why consumers 

systematically underinvest in energy efficiency. The idea is that consumers often do not have 

sufficient information about the difference in future operating costs between more-efficient and 

less-efficient goods necessary to make proper investment decisions. Many policies to alleviate this 

problem are quite straightforward, e.g. appliance labeling. 

 

Other forms of market failure discussed in the literature include liquidity constraints. Some 

purchasers of equipment may choose the less energy-efficient product owing to lack of access to 

credit, resulting in underinvestment in energy efficiency and reflected in an implicit discount rate 

that is above typical market levels. This effect is a variation of a market failure associated with a 

 
5 This section largely based on Gillingham, et al. (2009). 
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lack of access to capital that is widely discussed in the development economics literature, and it 

applies to any capital-intensive investment, not just energy-efficient products (as in the case of 

access to electricity in the earlier section). 

 

Meanwhile, the behavioral economics literature has drawn attention to several systematic 

biases in consumer decision making that may be relevant to decisions regarding investment in 

energy efficiency. The crucial question is whether these deviations from perfect rationality lead to 

significant systematic biases in energy efficiency decision making, and if so, whether these biases 

lead to under- or overinvestment in energy efficiency. This is the essence of behavioral failure. 

 

The three primary themes that emerge from behavioral economics and have been applied 

in the context of energy efficiency are prospect theory, bounded rationality, and heuristic decision 

making. The prospect theory of decision making under uncertainty posits that the welfare change 

from gains and losses is evaluated with respect to a reference point, usually the status quo. In 

addition, consumers are risk averse with respect to gains and risk seeking with respect to losses, 

so that the welfare change is much greater from a loss than from an expected gain of the same 

magnitude. Bounded rationality suggests that consumers are rational but face cognitive constraints 

in processing information that lead to deviations from rationality in certain circumstances. 

Heuristic decision making is related closely to bounded rationality and encompasses a variety of 

decision-making strategies that differ in some critical way from conventional utility maximization 

in order to reduce the cognitive burden of decision making. For example, the theory of elimination 

by aspects was developed wherein consumers use a sequential decision-making process where first 

they narrow their full choice set to a smaller set by eliminating products that do not have some 

desired feature or aspect (e.g., cost above a certain level), and then they optimize among the smaller 

choice set, possibly after eliminating further products. 

 

IV. Types of Market Failure in Renewable Energy6 

 

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 

 
6 This section is largely based on Gillingham and Sweeney (2010). 
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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 time period (e.g., hours, days, weeks, 

or months). These may have immediate consequences or consequences that are felt over very long 

time 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 of time, typically measured in years, decades, 

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

the stock of knowledge or the stock of photovoltaics installed on buildings). 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 best be 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. Combustion of fossil fuels emits a variety of air pollutants that are not priced 

without a policy intervention. Air pollutants from fossil fuel combustion include nitrogen oxides, 

sulfur dioxides, particulates, and carbon dioxide. Some of these pollutants 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 over-use 

fossil fuels and under-use 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 
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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 

renewable energy by households, such as solar PV or micro-generation 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, for nascent technologies that are just beginning to diffuse into the market, 

economic theory suggests that additional information can play an important role. 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, imperfection information also arises from uncertainties in 

the (1) the 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 pf technological innovation, and 

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

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

and explain deviations from what is socially optimal.  

 

Imperfect information also leads to coordination failures, specifically investment decisions 

between generation and transmission. RE, specifically variable RE such as wind and solar, are 

location-specific. However, the transmission company is driven by prudent investment decisions 

as it is regulated by the ERC. Increasing reliance on VRE may mean adopting changes in 

evaluating feasibility.  
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Economies of scale (Atemporal) 

 

Economies of scale, particularly increasing returns to scale, refer to a situation where the 

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

resulting from a non-convexity 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 their own. 

 

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

comparable to market demand. Figure 7 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, but if production could be increased level to the right of the crossing point (e.g., at the 

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 in order for the market to be at “b”. 

The policy can take the form of a subsidy or even a renewable portfolio standard. 

 

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 (e.g., at times the OPEC cartel) would raise the price of energy 

above the economically efficient level, making investment in renewable energy more profitable 

and leading to an over-investment in renewable energy. The converse can also be true. Predatory 

pricing can also be the outcome wherein firms exercising market power in RE substitutes can 

discourage the development of RE by driving down prices. 
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Meanwhile, firms that have 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 new 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 be able to fully capture the benefits of their innovations, so incentives to 

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

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

product or find a patentable product. Some evidence suggests that the relationship between 

competition and innovation may be an inverted U-shaped curve, with a positive relationship at low 

levels of competition and a negative relationship at higher levels of competition. 

 

Intertemporal Environmental Externalities 

 

Particularly relevant to renewable energy supplies are carbon dioxide 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 twenty 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 twenty years 

from now. Economic efficiency implies that a society should be almost indifferent between 

emitting a ton of CO2 now, twenty 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 
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from one user’s consumption of the product has on others, so that the magnitude of the externality 

is a function of the total number of adoptions of the product. 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 owner of the network may recognize the network effects 

and take them into account in their 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 adoption of a 

product increases the likelihood of future adoptions. 

 

 

V. Policies to Address Market Failure in the Energy Sector 

 

This section is a mix of theoretical policy responses and actual responses in the Philippine 

context. Subsequent stand-alone studies can evaluate the actual responses. One way is to compare 

them with the proposed policies. 

 

Policies to Enhance Access7 

 

EPIRA has two major provisions to support marginalized end users. The ‘Lifeline Rate’ 

refers to the subsidized rates given to customers with up to 100 kWh consumption every month. 

Residential households with higher electricity consumption shoulder the cost of the subsidies.  The 

implementation of the lifeline rates had been extended in 2011 for another ten years. Under the 

lifeline rate subsidy mechanism of MERALCO, households consuming up to 20 kWh a month of 

electricity are free of charge; 50 % discount is given to customers using 21-50 kWh; 51-70 kWh 

users are getting a discount of 35 percent; and 20 percent for 71-100 kWh consumers. 

 

On smaller islands and isolated grids, power provision by new power providers, 

independent power producers, and qualified third parties is increasingly being encouraged but the 

 
7 Paragraphs 2 and 3 are lifted from ADB (2018). 
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NPC-Small Power Utilities Group still acts as the main provider in these regions. However, many 

of the areas served by the NPC-Small Power Utilities Group still do not get reliable and 24-hour 

electricity services. As of July 2017, of the 123 NPC-Small Power Utilities Group existing power 

plants nationwide, 76 are operating less than 24 hours per day, indicating unmet demand. Some 

small island electric cooperatives also operate diesel generator sets that may only provide 4 hours 

to 6 hours of electricity per day. Much of the off-grid demand lies on the islands of Masbate, 

Palawan, and Mindoro, and there are tentative plans by the NGCP to interconnect the latter to the 

main Luzon grid. 

 

The Universal Charge for Missionary Electrification (UCME) was prescribed under 

EPIRA to institutionalize the provision of subsidies in rural areas not interconnected to the main 

grid. However, access to the Universal Charge for Missionary Electrification (UCME) has been 

limited to areas that are either under the NPC-Small Power Utilities Group or that have been 

waived by electric cooperatives to qualified third parties. According to current rules, electric 

cooperatives that generate their own power in small and isolated islands are not eligible to access 

the UCME. This has resulted in the inequitable distribution of the UCME, with the bigger Small 

Power Utilities Group-operated off-grid islands receiving most of the UCME funds while smaller 

and more isolated islands are unable to access those funds. The streamlining of the permitting 

processes and rules on UCME eligibility is necessary to further increase renewable energy 

deployment. The DoE is undertaking a comprehensive review of these existing rules, regulations, 

and permitting processes and is expected to come up with specific set of rules and permitting 

processes for projects in off-grid and missionary areas. 

 

The possible market failures associated with the PSAs (see Section III) were addressed by 

DoE Circular No. DC2015-06-0008 signed on June 11, 2015 and titled “Mandating All 

Distribution Utilities to Undergo Competitive Selection Process (CSP) in Securing PSA.” This 

circular was eventually superseded by Joint Resolution No. 1 promulgated by both the DERC and 

DoE on October 20, 2015. The ASEP-CELLs project team will review the success of the CSP in 

addressing problems of access. 
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Meanwhile, Republic Act No. 11361 or the “Anti-Obstruction of Power Lines Act” was 

signed into law by President Duterte in August, 2019 with the objective of ensuring uninterrupted 

supply of electricity in the country. In order to support the expansion of the national grid, all power 

line corridors must be kept clear and free of any obstruction that may disrupt electricity from power 

plants to consumers. The new law aims to ensure the protection of integrity and reliability of power 

lines and provides penalties for any violation. 

 

Policies to Address Market Failure in Renewable Energy 

 

Each of the failures described in Section IV provides motivation for policy to correct the 

failure, but it is not always a simple task to appropriately match the policy to the failure. It should 

also be noted that the coverage of market failures in Section IV was not exhaustive.  

 

Several concerns warrant careful attention in this matching process. First, the effectiveness 

of the intervention in actually correcting the market failure should be evaluated. Second, the 

benefits from the intervention must be weighed against the costs of implementing the policy, 

including both government administrative costs and individual compliance costs – taking into 

account the risk of poor policy design or implementation (i.e. the possibility of government 

failure). In addition, careful consideration of any equity or distributional consequences of the 

intervention is important, both for ethical reasons and for gaining the political support for passage 

of the policy. 

 

In some cases, there may be large enough potential damages from a market failure that the 

most sensible intervention is direct regulation, so that we can be certain the risk is mitigated. For 

example, if a toxin is deemed to have sufficiently high damages with a high enough probability, it 

may be sensible for the government to simply ban it. Of course, a comprehensive analysis of the 

costs and benefits of different policy options that explicitly includes uncertainty will reveal this 

result. Finally, the temporal structure of the market failures may have a profound influence on the 

temporal structure of optimal intervention. Economic theory suggests that not only should an 

intervention be matched to the failure, but the temporal pattern of the intervention should be 
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matched to the temporal pattern of the failure. For example, the optimal correction for failures that 

decrease in magnitude and eventually vanish over time would be a transient intervention. 

 

Table 2 summarizes the matching. In this table the various market failures are listed as 

rows and the policy instruments are the columns. Those instruments that, in the judgement of the 

original authors, are potentially well matched to the market failure are indicated by the letters “P” 

and “T”, indicating whether the instrument could be expected to be permanent or transient. Of 

course, the particular circumstances of each market failure and the potential policy must be 

assessed. Some potential policies may be useful only under limited circumstances, and the 

evidence for some market failures in renewable energy is much weaker than others. Moreover, 

some of the policy options listed may be reasonably well-matched with a market failure, but may 

be second-best to other policy options. 

 

Policies for Environmental externalities 

 

Table 2 lists a wide variety of different policy instruments to address environmental 

externalities. The most straightforward of these is to simply price the environmental externality, 

following the theory first developed by Pigou. In doing so, firms and consumers will take into 

account the externality in their decisions of how much to produce and consume. The price could 

be imposed directly as a pollution tax or pollution fee, with the optimal tax set at the magnitude of 

the externality. Or a cap-and-trade system could impose a market-wide limit on the emissions, in 

which case trading of the allowances under a cap-and-trade system would lead to a market-clearing 

price for the allowances. The cap should be set so that the resulting permit price is equal to the 

magnitude of the externality. The magnitude of the externality can be estimated based on damage 

estimates from scientific and economic literature. 

 

As mentioned before, in some cases the risk from particularly severe pollutants (e.g., 

possibly some criterion air pollutants) may be sufficiently high that the marginal damage 

associated with the release of the pollutant would always exceed the economic costs of reducing 

that pollution – implying direct regulation could be an economically efficient policy. Direct 
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regulation would entail the government setting strict limits of the amount of the severe pollutant 

that can be emitted, or in some cases, possibly even banning emission of the pollutant entirely. 

 

Policies for Economies of scale 

 

While economies of scale are not likely to play a very significant role for renewable energy 

in general, there may be specific places where it plays a role. One approach to address economies 

of scale would be a temporary direct subsidy sufficient to induce firms to produce at the higher 

level. Once a sufficiently high level of production is achieved that the positive competitive 

equilibrium can be reached, the subsidy can be removed. Because in many cases firms can 

individually overcome problems of economics of scale, it is unlikely that such approaches are in 

fact needed. 

 

Economies of scale also has an implication for market structure as efficiency requires that 

only one seller (natural monopoly) or a few sellers will serve the market. However, there is a 

danger of a monopolistic or oligopolistic structure. Hence, this implies market regulation which is 

the raison d’étre of the ERC. 

 

Policies for Stock Based Environmental Externalities: Carbon Dioxide 

 

Carbon dioxide is perhaps the most important stock-based environmental externality, so 

the discussion can focus on this pollutant, but a similar result would hold for any stock-based 

pollutant. In any given year, a firm can alter the amount of carbon dioxide it releases into the 

atmosphere, but once the carbon dioxide is released, the firm has no further control. That additional 

carbon dioxide remains in the atmosphere, increasing the stock of carbon dioxide for the next 

century. The economically efficient carbon price in any given year (e.g., 2019) can be determined 

by taking the damages each subsequent year and discounting them back to the chosen year using 

the social discount rate. In this sense, the optimal carbon price is still the magnitude of the external 

cost, just as with atemporal environmental externalities. 

 



 

 
ASOG WORKING PAPER 20-006  23 
 
 
 

There are three ways in which the calculated optimal carbon price differs by year (e.g., 

how 2019 differs from 2029). First, and most importantly, the damages are discounted back further 

at the earlier date, implying that the carbon price is lower at the earlier time. Second, some damages 

occur during the time between the two dates. Depending on the damage function, this difference 

may be small (perhaps as it is between 2019 and 2029), and not change the increase over time of 

the optimal carbon price. Third, there is a natural rate of decline of the stock from dissipation of 

emissions in the atmosphere. This fact would slightly increase the rate of growth of the optimal 

carbon price. 

 

The magnitude of the damages from carbon dioxide is controversial and estimates will 

improve with increased scientific knowledge. Different time patterns of damages would lead to 

different time patterns of the carbon price, based on the three points discussed above. For example, 

if the damages from an additional ton of carbon dioxide grow (in real terms) at the social discount 

rate, then the optimal carbon price will also grow (in real terms) at approximately the social 

discount rate. Under the unlikely assumption that the incremental damages are constant in real 

terms into the future, a nearly constant (in real terms) economically efficient carbon price can be 

found. 

 

Policies for Imperfect capture of future payoffs from current actions: Network Externalities 

 

Network externalities may play a role in the adoption of distributed generation renewable 

energy. If it can be demonstrated that there is truly a network externality, rather than network 

effects, then one approach to correct for this externality would be a temporary production subsidy. 

Once a product has taken over (nearly) the entire market, there would be no room for further 

spillovers, and thus no need for the subsidy policy. 

 

Actual Policies in the Philippines 

 

The Renewable Energy Act of 2008 together with the Biofuels Act of 2006 aim to address 

the country’s continuous dependence on imported fossil fuels by promoting the exploration, 

development and use of the country’s renewable energy sources such as solar, wind, biomass, 
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hydro and geothermal. The enactment of the RE Law is vital for the low carbon emission 

development strategy of the Philippines and in addressing the challenges of energy security and 

threats of climate change.  

 

The National Renewable Energy Program (NREP) outlines the policy framework and sets 

out the indicative interim targets within the 2011-2030 timeframe to achieve the goals set forth in 

the Renewable Energy Act of 2008. The NREP lays down the blueprint for developing the 

country’s renewable energy resources, stimulating investments in the RE sector, developing 

technologies and identifying the most feasible and least-cost renewable energy development 

options.  

 

The DoE is mandated to implement the RE Law and to perform the necessary actions for 

the execution of the policy mechanism set forth by NREP. Among the provisions set forth in the 

RE Law is the creation of the National Renewable Energy Board (NREB) and the Renewable 

Energy Management Bureau (REMB). The NREB recommends policies and support the activities 

of the DOE especially the NREP. REMB ensures the effective implementation of the provisions 

of the RE Law. The Bureau developed and formulated the NREP to accelerate the development, 

utilization, and commercialization of RE resources and technologies. 

 

Several policy mechanisms were promoted to encourage the development of renewable 

energy in both on-grid and off-grid systems. The following policies were set out by the DoE to 

encourage RE development in the Philippines:    

 

• Feed-in Tariff (FiT) System offers a fixed rate for the electricity produced by RE 

developers to encourage investments in emerging renewable energy technologies.  

• Net Metering for RE is the first non-fiscal incentive mechanism fully implemented under 

the Renewable Energy (RE) Act of 2008. Through the installation of solar photovoltaic 

(PV) panels up to 100 kW, house owners and commercial establishments can now partly 

satisfy their electricity demand by themselves. Excess power generated from the solar PV 

installation will be delivered to the local distribution grid of the electric distribution utility 

and will be used to offset the end-user’s electricity consumption.  
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• Renewable Portfolio Standard RPS is a market-based policy that requires power 

distribution utilities, electric cooperatives, and retail electricity suppliers (RES) to source 

an agreed portion of their energy supply from eligible renewable energy (RE) facilities. 

The aim is to increase RE utilization by 35%.  

• Green Energy Program a renewable energy (RE) policy mechanism which shall provide 

end-users the option to source their energy requirements from DU’s and RES. The DUs 

and electric cooperatives shall contract directly with RE developers to meet the 

requirements of their consumers.  

 

A recent study made a tentative evaluation of the FiT in the Philippines (Lagac and Yap, 

2020). The framework in Section VI can be used to assess the impact of the other policies and 

explain their success or lack thereof. 

 

Policies to Address Energy Efficiency 

 

R.A. 11285 or the Energy Efficiency and Conservation Act was signed into law on April 

12, 2019. The law would “institutionalize energy efficiency and conservation as a national way of 

life geared towards the efficient and judicious utilization of energy by formulating, developing, 

and implementing energy efficiency and conservation plans and programs to secure sufficiency 

and stability of energy supply in the country.” The law also encouraged “the development and 

utilization of efficient renewable energy technologies and systems to ensure optimal use and 

sustainability of the country’s energy resources.” 

 

Meanwhile, an Inter-Agency Energy Efficiency and Conservation Committee was created 

“to evaluate and approve government energy efficiency projects.” 

 

VI. Political Economy Framework8 

 

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

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

 
8 Based on Jakob, et al. (2019). 
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wherein the policies that will emerge are those that best fulfill the objectives of those actors that 

have the greatest influence in policy-making (Jakob, et al. 2019). The general structure is presented 

in Table 3. 

 

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 shaped 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. 

 

Elements of the Framework 

 

The framework first identifies the most important actors that influence the formulation of 

climate and energy policies. This category is divided into societal actors and political actors. 

Societal actors include unions, industry associations, civil society organizations and voters as well 

as international organizations and bi- and multilateral development banks. Political actors include 

political parties, the parliament, key ministries, the president, etc. While the behavior of political 

and societal actors is embedded within a set of formal and informal institutions constituting a 

society’s polity, a strong focus on actors as a core unit of analysis is applied because these are the 

driving forces of policy change or continuity. 

 

Second, the framework entails establishing a list of objectives which matter for these 

actors. This perspective acknowledges that energy and climate policies are usually implemented 

with multiple policy objectives in mind, and that objectives and their prioritization differ across 

groups. It is assumed, therefore, that each actor’s stance towards energy and climate policy may 

depend on their relative weighting of several (but not necessarily all) of these policy objectives. 

For instance, environmental civil society organizations may be most concerned about integrity in 

terms of domestic or international environmental issues, unions about employment and wages, and 

the private sector about profits. Yet, each of these groups may also care about other aspects more 

directly concerning other groups, such as distributional implications. It is also assumed that for 

societal actors, these objectives matter directly (societal objectives) and that political actors are 
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concerned not only about the interests of the societal actor groups they represent but they may also 

have additional idiosyncratic objectives, such as being reelected or increasing standing or power. 

As an example, the ministry of the economy might be most responsive to the demands of key 

industries, while the ministry of the environment might be more amenable to lobbying by 

environmental NGOs. Which policies eventually become implemented will be determined by the 

complex interplay of the interests of these political actors mediated by the political process.  

 

Key elements of political economy include how people as individuals and groups interact 

to pursue specific interests given different ideas, means of influence, and use of institutions in a 

given context. These concepts can be elaborated as follows, not as a definitive formulation, but to 

introduce them as understood for this review, and to explain their relevance to the power sector. 

 

Third, the framework examines the general context in which policymaking takes place. 

Context includes economic, environmental, institutional, and discursive aspects. Economic factors 

include, for example, the level of development, the economic structure (e.g. share of energy-

intensive industries), or the energy resource endowments (e.g. fossil or renewable energy resource-

base) of a country. Formal and informal domestic institutions structure both how societal groups 

interact with policy actors, and how formal policy decisions are being taken (e.g. electoral system, 

constraints on lobbying) and implemented. Beyond domestic institutions, the international 

embeddedness of a country may also matter for domestic climate and energy policy formation in 

varying forms and degrees (e.g. Paris Agreement, access to international financial markets). 

Discursive factors include public opinion or the governance and behavior of media actors. 

Environmental factors include affectedness of a country or more specific regions by local (e.g. air 

pollution) and global (e.g. climate change) environmental problems. 

 

Context matters in four ways. First, it structures how individual policy objectives affect 

individual societal actors. For example, the way in which profits matter for utilities likely depends 

on whether electricity generation is mainly carried out by private or state-owned companies (i.e. 

organization of the power sector). Second, context determines the form and degree in which 

societal actors have an influence on political actors. For example, the extent to which organized 

lobby groups can influence policy decisions can be expected to depend on the informal and formal 
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forms of interest group representation, the prevailing level of corruption, political ideologies and 

trust in government. Third, context structures the form and degree of how these political actors can 

influence policy making. For example, parliament chambers and ministries likely have different 

powers in presidential and parliamentary systems, and the power of political parties can be 

expected to differ between proportional and majoritarian electoral systems. Finally, it is noted that 

context factors are relevant both in providing the relatively stable structure within which climate 

and energy policy formation takes place, as well as by affecting policy processes via specific and 

sometimes contingent events. Examples for the latter include exogenous events such as episodes 

of local environmental problems (e.g. extreme weather events). 

 

Box: The Political Economy of Power Sector Reforms 

 

A similar framework was utilized by Lee and Usman (2018). These are the major components of their 

framework. 

 

Actors. These are individuals and groups, including formal and informal organizations and coalitions. 

Actors in the power sector cover: users―households, industry, and government, etc.; suppliers―owners, 

managers and employees of public or private generation, transmission, distribution, and retail utilities; 

the state―political parties, legislators, the executive branch, regulatory bodies, and the judiciary; and all 

those engaged in the sector through finance, information or other means―taxpayers, investors and 

shareholders, development partners, media, civil society organizations, trade unions, and industry 

associations. 

 

Interests and ideas. These are actors’ motives, needs, mental models, world views, ideologies, 

incentives, and responsibilities. Archetypal interests in the energy sector span the gamut of human needs. 

For example, electricity can facilitate access to basic services of water, food, heat, light, personal security, 

and transport. Financial security is boosted by buying electricity at an affordable price, selling it at profit, 

or securing work in the sector. Environmental security depends in part on choices about energy 

technologies. More abstractly, involvement in the sector can provide belonging and esteem for 

individuals: sector professionals identify with norms among peers, and politicians who vie for positions 

of public office. At a macro-level, sector assets are often critical to public safety and the basic functioning 

of the economy. The sector thus also concerns national security. Ideologies can profoundly shape 

attitudes to forms of ownership and control of energy assets. 

 

Influence and interactions. This refers to the power or ability of an actor to affect the behavior or choice 

of actions available to others. It may be formal (de jure) or actual (de facto). Areas of influence in the 

power sector include planning and procuring new electricity supply infrastructure, making and enforcing 

environmental standards, setting prices, choosing suppliers, voting in elections, and appointing 

individuals to office. Influence depends on availability of information, and cognitive capacities, which 

may differ across actors. Each action may involve cooperation, competition, conflict, coercion, and 

exclusion. 

 

Institutions. In general terms, institutions are rules governing human interaction. These comprise formal 

rules such as laws, and informal social norms such as stigma against corruption. Institutions shape 
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incentives and means of influence, and are a target of reforms, but they can also shape the process and 

feasibility of reform. 

 

Context. This is the social, economic, and physical environments in which actors operate, at local, 

regional, and global levels. Aspects that constitute context include demographics, income levels, drivers 

of social exclusion, industry structure, technologies, pollution levels, geography, and natural resources. 

Context shapes actions, and actions can also shape context over time. 

 

 

Understanding Policy Change 

 

The framework in Table 3 can be used to explain the process of policy change. New actors 

supporting policy options may alter the balance of power leading to a shift in policy. An example 

would be civil society becoming active and influential in public debate over renewable energy. In 

terms of objectives of actors, it is conceivable that external developments, such as technological 

progress or changing market conditions, allow for novel opportunities that broaden the option 

space for policy makers. For instance, declining costs for low-carbon energy sources—which 

became prominent in the past decade—allows the objective of greater renewable sources in the 

energy mix to be attained.  

 

Regarding the context in which policy decisions are taken, institutional reforms can 

strengthen the political influence of some actors and weaken the influence of others. For instance, 

liberalization of the power sector would likely decrease incumbents’ political power and provide 

opportunities for new entrants, and changes in the political system could allow a 

higher influence for green parties. Moreover, changing population attitudes can be expected to 

increase the demand for climate policies. Such change of attitudes could result from new scientific 

findings that increase the belief that climate change is a serious threat to human well-being. 

 

Understanding the process of policy change in this framework can lead to suggestions on 

how to deal with policy impasse in the Philippine context. It can be a matter of redistributing 

political power among actors; introducing new technology; or changing laws. The next section 

looks at various issues where the framework can be applied. 
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VII. Policy Issues to be Addressed by ASoG and Luzon CELL9 

 

This section presents a list of possible topics that emanate from the market failure-

political economy framework. Stand-alone studies will be conducted for many of them. 

 

Institutional Challenges: Overall Strategy 

 

One of the more controversial items in DoE’s nine-point agenda is the technology-neutral 

approach. Such a policy declaration is inconsistent with the strategy to promote a low-carbon 

future and may be inconsistent with the Renewable Energy Act of 2008. The latter is the basis for 

the Renewable Portfolio Standard (RPS) which is a market-based policy that requires power 

distribution utilities, electric cooperatives, and retail electricity suppliers (RES) to source an agreed 

portion of their energy supply from eligible renewable energy (RE) facilities. The aim is to increase 

RE utilization by 35%. 

 

The main actor involved is the DoE Secretary. La Viña et al (2018) argue that the direction 

and prioritization of programs is largely discretionary upon the DoE Secretary. Hence in 2014 the 

DoE focused on having an optimal energy mix for the entire sector. After the election of President 

Duterte in 2016, the DoE moved away from an optimal energy mix policy and instead emphasized 

the need to meet the capacity requirements of the Philippines, thereby prioritizing energy access 

regardless of technology. 

 

The inconsistency of a technology-neutral policy with other goals is directly related to the 

concept of the energy trilemma (e.g. Yap, et al. 2020). A trade-off exists between, among others, 

the objectives of accessibility and sustainability—here referring to low-carbon technology. In most 

cases, policymakers cannot resolve the trilemma but instead focus on managing it. 

 

 
9 Under the pillar of capacity building, ASoG and the Luzon CELL will develop course modules and learning 
materials leading to a Master in Public Management (MPM) Program on Sustainable Development and Clean 
Energy, which targets senior and middle managers of public and private institutions, policy makers and 
program implementers to become public management experts on clean energy in their respective institutions. 
In this paper what is highlighted is their research agenda. 



 

 
ASOG WORKING PAPER 20-006  31 
 
 
 

Institutional Challenges: Implementation and Review of EPIRA  

 

Under RCOA, end-users with a monthly average peak demand of at least 750kW and above 

for the preceding 12 months are designated by the ERC as contestable customers and may 

participate in the retail market. RCOA allows power suppliers to directly transact with contestable 

customers and for the end-users to freely choose their electricity supplier depending on their power 

supply requirements. This dovetails with the objective of “affordability, power of choice and 

transparency” which will ultimately “strengthen consumer welfare and protection.” 

 

There was a delay in implementing the 750kw threshold when a TRO was issued in 

February, 2016 upon the petition of large consumers like the Philippine Chamber of Commerce. 

Meralco also sought to invalidate RCOA on the grounds that it was in conflict with EPIRA and its 

implementing rules and regulations.  

 

The DoE eventually revised the rules. The retail electricity supply business of Manila 

Electric Co.  has significantly lost market share since rules on retail competition and open access 

(RCOA) were implemented the latest report from the Philippine Electricity Market Corp. (PEMC) 

showed.10 The report states: “Over the years, a significant drop in the Meralco group’s share was 

observed. From about 63% at the start of RCOA implementation in July 2013 billing month, its 

share was halved to 32% by the end of September 2018.” 

 

A study can be conducted to trace the evolution of the implementing rules of RCOA and 

the eventual impact on the electricity market. This can be a case study on how policy reforms can 

address the market failure related to a heavy concentration of market power. 

 

Institutional Challenges: Regulatory Framework 

 

The Energy Regulatory Commission (ERC) and the Philippine Competition Commission 

(PCC) have regulatory overlaps.  These overlaps pose challenges to the institutional interfaces in 

 
10 https://www.bworldonline.com/meralco-groups-market-share-shrinks-after-rcoa/ (October 22, 2019). 

https://www.bworldonline.com/meralco-groups-market-share-shrinks-after-rcoa/
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the energy industry.  Gaps in the energy industry itself, its processes, its contextual circumstances, 

and its legal and policy implications are identified.  

 

A study to be produced shall lay down the laws and current institutional mechanisms in the 

energy sector by featuring the relevant law and regulations pertaining to the industry.  This study 

shall present how the industry has evolved, how EPIRA was created and changed the backdrop of 

the industry until the development of the most recently enacted Energy Efficiency Act.  Through 

this, the overlaps of sector-regulation and competition are examined and a framework of suitability 

is proposed, i.e., a concurrent or exclusive model of competition authorities in the energy sector.   

 

The structure, governance, and risk assessment for competition and sector-regulation are 

laid down and this aims to improve the existing Memorandum Agreement between the DoE and 

the PCC. The focus is on the coordinative mechanism that should exist between energy sector-

regulators and competition authorities. 

 

In line with this, “[a] primordial policy challenge is on sector-regulation overlaps from the 

level of ex ante regulation of licensing, permitting, and certifying to ex post regulation of 

competition issues such as in pricing and imposition of tariffs. For example, under EPIRA, the law 

mandates the ERC to [‘]exercise […] its investigative and quasi-judicial powers, act against any 

participant or player in the energy sector for violations of any law, rule and regulation governing 

the same, including the rules on cross-ownership, anti-competitive practices, abuse of market 

positions and similar or related acts by any participant in the energy sector or by any person […].[‘] 

This, in effect, results in (1) the obligation of distribution utilities under Section 23 of the EPIRA 

to supply electricity in the least cost manner to its captive market and DoE/ERC Joint Resolution 

No. 1 to conduct a Competitive Selection Process (CPS) in the procurement of supply for their 

captive market which favors Coal Fired Power Plants (which almost always offer the lowest 

electricity cost); (2) the Feed-in-tariff (FIT) which applies to small players which imposes a 

cumbersome application process to its participants and creates a preference for big players who 

are able to manage such administrative and financial requirements; and (3) in the implementation 
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of open access provisions and competition in retail, which are often unclear, as well as the 

separation between the different market segments.”11 

 

Institutional Challenges at the Local Level 

 

“One of the least apparent yet highly important gaps in the conversations revolving 

renewable energy use are the legal implications, foremost of which are the ancestral domain use 

and the free, prior, informed consent (FPIC) process. RA 8371 or the Indigenous Peoples’ Rights 

Act of 1997, the main authority on indigenous peoples’ questions, lays down and highlights the 

rights of indigenous communities. Giving light to these legal implications is important since most, 

if not all, renewable energy sources require entry into land, which are usually ancestral domain. 

The creation of solar farms, the construction of wind turbines and mills, and the building of 

structures which will ensure the continuation of these energy sources need land use. When entry 

is made into arable ancestral land used primarily for agriculture or grazing, it would mean less 

space for farming production in land that is not for public consumption. Hence, it is of utmost 

importance that the consent of the indigenous communities in the affected areas are obtained.”12 

“Administrative Order No. 03, Series of 2012, lays down the revised guidelines on the acquisition 

of the FPIC and lists down the requisites that have to be complied with in order to obtain the 

same.”13  

 

Supply Issues: Generation Mix of DUs and Capacity 

 

The study examines to what extent political-economic considerations influence the quality 

of service provision of distribution utilities (DUs) with respect to supply adequacy and reliability. 

The EPIRA considers distribution as a natural monopoly which requires a national franchise and 

whose operations are regulated by the ERC. While their primary obligation is to “provide 

distribution services and connections to its system for any end-user within its franchise area,” DUs 

also procure power supply for their captive customers. This usually takes the form of a long-term 

 
11 The Energy Gap in the Philippines, Energy Collaboratory (KLIMA Policy Centre) in the Manila Observatory 

Preliminary Working Paper. 
12 Ibid.  
13 Ibid. 
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supply agreement (Such a situation is favored by the setbacks in the implementation of RCOA and 

persist notwithstanding the establishment of the WESM).  

 

In an ideal setting, DUs serve as agents of their captive consumers and select the generation 

firm and technology that offers the lowest cost of supplying and distributing electricity. However, 

there are other considerations that may influence the DUs selection which may deviate from the 

optimal. Electric cooperatives, which are non-profit organizations may appear to be in a better 

position to address the principal-agent problem since they are owned by member-consumers. 

Paradoxically, their organizational and incentive structure makes them vulnerable as vehicles for 

rent-seeking behavior among local politicians (Hasnain and Matsuda 2011). For private DUs, 

deviation from the optimal may be traced to cross-ownership structure in distribution and 

generation (Fabella 2018). To address these potential issues, the DoE has mandated all DUs to 

undertake a Competitive Selection Process (CSP) in the procurement of power supply. The 

identification of the political-economic factors that shape the selection process would further aid 

in the conduct of a successful CSP. 

 

Supply Issues: Off-Grid areas 

 

The country’s energy laws and issuances are usually crafted for the development of on-

grid areas. However, these same policies are sometimes adopted and implemented in off-grid areas 

with little or no consideration for the differences in their characteristics. Off-grid refers to areas 

that are not connected to the three main transmission grids of Luzon, Visayas and Mindanao. These 

are usually small islands or isolated mountainous regions with relatively lower income households 

and lower population density. It is also in these areas where almost all unelectrified households 

and communities are located. In off-grid areas with electricity, supply usually comes from diesel 

generators that are expensive, unreliable and intermittent. Due to geographical and demand side 

considerations, grid extension or transmission interconnection may be prohibitively costly. These 

factors make it unattractive for private sector to serve the market. Most are serviced by NPC-

SPUG. 
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While there already exists a policy dichotomy between these two areas, it is based on the 

implicit assumption that what is good for on-grid may be also good for off-grid. The aim of the 

study is to focus on the characteristics and needs of the off-grid sector and identify other policy 

and implementation gaps as well as innovative solutions, including the identification of appropriate 

generation and distribution technology for these areas (microgrids, mini and nanogrids, solar home 

systems, decentralized generation, hybridization). 

 

This topic is related to the problem of market access. Data from the Solar Solutions project 

will be useful. Case studies can be made of Philippine islands with Romblon being considered a 

success story. This experience can then be compared with Palawan and Masbate. This list of 

provinces can be considered tentative. 

 

Supply Issues: Promoting VRE and the Nuclear Option 

 

The primary research question under this topic is as follows: Identifying the regulatory 

barriers/ issues that will encourage solar home systems (SHS) adoption and use among 

unelectrified households in remote off-grid areas through EC-led Photovoltaic (PV) 

Mainstreaming Program or other modalities. However, it will be expanded to address the revival 

of the nuclear option. 

 

Policy Issue: Technology Leapfrogging and the role of RPS 

 

In the context of energy and sustainable development, one issue that can be raised is 

whether technology leapfrogging can promote structural change and at the same time address the 

aforementioned problems, including resolving the energy trilemma. 

 

Leapfrogging is generally defined as a development strategy in which industrializing 

nations skip conventional economic growth stages by adopting contemporary resource–efficient 

technologies in order to reduce post-consumption repercussions, such as pollution (Batinge et al., 

2017). Leapfrogging, is a form of catching-up with contemporary technology. Another expert 

refers to leapfrogging as a situation where users of a vintage form of a technology skip the current 



 

 
ASOG WORKING PAPER 20-006  36 
 
 
 

dominant form of that technology — with its excessive investment requirements — and go directly 

to its modern form. A common example of leapfrogging technology is telecommunication devices. 

Most developing countries leapfrogged to mobile telephones without completely adopting the 

landline telephone system, which was the dominant form of virtual communication. 

 

Leapfrogging can address the market failure related to network externalities and access to 

markets. One way to frame the issue in the Philippines is to set renewable portfolio standards 

(RPS) to a desirable target, say 50% by 2030. By “leapfrogging” to a 50% share of renewable 

energy in the total mix, will this enable the Philippines to address the problems defined earlier, i.e. 

high cost, relatively low access, and environment-unfriendliness? Will this resolve the energy 

trilemma? 

 

Some authors doubt the feasibility of technology leapfrogging as a strategy (e.g. Lee, et al. 

2016).  However the main argument raised against leapfrogging is the high cost of renewable 

energy. The decline in the cost of wind and solar power over the past decade has been dramatic 

thereby weakening this argument. However, the lynchpin in fully integrating variable renewable 

energy (VRE) has been the cost of battery storage. In this context, adopting technology 

leapfrogging strategy becomes optimal only if the cost of battery storage falls significantly during 

the time period the strategy is in place. 

 

EE Policy Issues and Research Agenda14 

 

The Implementing Rules and Regulations (IRR) of RA 11285 was signed on November 

22, 2019.  As a consequence, about 31 codes and guidelines have to be developed by DoE in 

consultation with other government agencies and concerned stakeholders. The law provides DoE 

a timeframe of six months from promulgation of the IRR. For each code or guideline, a 

consultation process has to be followed by DoE: conduct inter-agency meetings, organize 

stakeholder meetings, and hold at least 2-3 public consultations.  

 

 
14 ASEP-CELLs is grateful to Ms. Josephine Mangila-Tioseco, Energy Efficiency Strategy Expert EU-Access to 
Sustainable Energy Programme (ASEP) for this section. 
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Some possible research topics include: 

  

1) Establishing baseline data on energy consumption per major energy consuming sector. 

Even the DOE energy balance table is based on sales and not end-use activity data. The baseline 

data can also be used for the national GHG inventory that can support carbon-related taxation or 

incentives. 

 

2) Market survey on the penetration of energy efficient appliances and lighting products. 

ASEP was able to do limited market survey for LED, washing machine and electric fans in Metro 

Manila in 2018. DOE needs to cover more to guide policies, standard setting and energy labelling. 

 

3) Research support for the 31 codes and guidelines that will be developed by DOE. 
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Appendix 1: Manila Observatory Research Agenda 
 
Output 1: Renewable Energy Atlas 
Manila Observatory Regional Climate Systems Laboratory (MO RCS) 
 
In a future globally warmer world, potential changes in climate variables, such as wind, 
solar radiation, temperature and rainfall, will have impacts on renewable energy 
resources. Thus, it is important to establish a baseline climatology before examining the 
projected changes in these variables under different climate change scenarios to provide 
a range of plausible future outcomes that will be useful for planning and decision-making. 
 
Methodology 
 
This study will conduct a climate change analysis to characterize the impacts of global 
warming on renewable energy resources in the Philippines. Observation data from 
meteorological stations and satellites will be collected and analyzed to describe the 
historical climatology of variables, such as wind, solar radiation, temperature and rainfall 
in the Philippines. Existing climate projections from multiple climate models will also be 
collected and analyzed. Further downscaling of regional climate projections may be done, 
e.g. over Mindanao, to produce higher resolution output. The performance of the regional 
climate models will be first evaluated by comparing the simulated historical (baseline) 
climate with observations, in order to determine potential uncertainties in the model 
output. Then, future changes in climate variables, such as wind, solar radiation, 
temperature and rainfall, will be examined under selected scenarios defined by the 
Representative Concentration Pathways for different time periods in the 21st century. 
 
Expected Output 
 
The expected output from this study is a renewable energy atlas for the Philippines, based 
on a robust analysis of historical and projected climate variables that are relevant to 
renewable energy resources.  This information will also be provided as input for mapping 
the risks to renewable energy in Output 2.  Findings from the study will also be 
documented in a research publication. 
 
Output 2: Space-Based RE Decision Support 
Geomatics for Environment and Development (MO-GED) 
 
Renewal Energy or RE options, are atmospheric or land-based.  These, therefore, exist 
geographically.  Given their availability in space and time, and considering actual land 
use and cover as well as hazards, the suitability of sites for harnessing RE options, 
including their storage and distribution, need to be ascertained.  Risks to RE options must 
likewise be considered, where risk (R) is the confluence of hazards, exposures and 
vulnerabilities (HEVs). 
 
Hazards affecting RE resources are historical and projected climate scenarios plus those 
that are hydro-meteorological and seismic. Exposures may include potential RE 
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resources themselves, existing and planned RE infrastructures, grid and off-grid 
electrification, population density, etc.  Associated vulnerabilities of RE options may 
encompass physical susceptibilities, coping (short-term) and adaptive capacities (long-
term). 
 
It is imperative, therefore, that all of the above must be analyzed in the given spatial and 
temporal context for RE decision support.  Should secondary data sources permit, energy 
demand and supply shall be mapped for the three (3) Regions comprising the Philippines.  
RE resource security is influenced by their site suitability and by risks to these.  Other RE 
restraining or hindering forces are competing demands on resources (i.e. Water, food) 
and their nexus, population growth, urbanization, densification and marginalization/ 
poverty. 
 
Methodology 
 
MO will map RE resources, their site suitability and corresponding risks to these, 
optimizing data available from secondary sources.  MO will apply mapping tools, such as 
remote sensing and geographic information systems (RS-GIS) in the Philippine and 
regional contexts. 
  
Expected Outputs 
 

1. The problematic of space-based RE decision-support 

2. Mapping agenda based on research questions and components 

3. Staffing, logistical support and operational systems 

4. Scope and limits of the space-based RE decision support at national and 
regional scales 

5. National HEV maps 

6. Validation of national HEV maps 

7. National RE risk maps 

8. Nationally validated RE options 

9. Regional HEV maps 

10. Validation of satellite-based E regional maps 

11. Validation of regional HEV maps 

12. Regional RE risk maps 

13. Regionally validated RE options 

14. RE atlas and scientific papers 

 
 
Output 3: An Assessment of the Impacts of a Coal-fired Power plant on Air 
Quality  
Manila Observatory Air Quality Dynamics Laboratory 
 
The Philippines is projected to require 62,248 Megawatts of power by 2040 (DOE, 2018).  
This projected demand for electrical energy is driven in part by the country’s economic 
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performance and the increase in its population.  Currently, one of the proposals to meet 
the projected demand is the planned construction of 25 additional coal-fired power plants.  
While the operation of coal-fed power plants may supply the much needed energy of a 
growing economy, one trade-off is that the combustion of coal is known to release a 
variety of airborne pollutants such as particulate matter (PM), oxides of nitrogen (e.g. 
NO2), sulfur dioxide (SO2), mercury and other heavy metals, as well as volatile organic 
compounds (VOC’s) (Burt et al., 2013).  Exposure to these ambient air pollutants is 
associated with increased risks of cardiovascular, respiratory and cerebrovascular 
diseases, as well as pregnancy complications (Ren and Tong, 2008, and references 
therein).  Thus, based on previous studies, it can be surmised that there are hidden costs 
associated with the operation of coal-fired power plants.  In addition, these hidden costs 
will likely take a considerable percentage of the adverse health effects on the population.   
 
It should be noted that health-related research studies will not be possible without any 
baseline measurements of the relevant emissions.  Thus, MO proposes to quantify the 
emission, transport and dispersion of air pollution from a given power generating facility 
guided by the following science questions: 
 

1. What are the observed concentrations of fine particulate matter upwind and 
downwind of the source? 

2. What major sources contribute to the observed concentrations of fine particulate 
matter upwind and downwind of the source? And what are their relative 
contributions?  

3. What is the spatial distribution of the particulate emissions downwind of the power 
plant?  Given the fact that exposure to emissions from a nearby power plant 
depends on meteorological factors (temperature, wind speed, wind direction, and 
precipitation) as well as the topography of the area, it is also relevant to ask where 
the emissions are dispersed or transported (see Hao et al., 2007).    

4. Are there vulnerable populations downwind of the emitter?  And how are they 
located relative to the distribution of the pollutants? 

 
Methodology  
 
To address the questions above, a three-pronged approach is proposed: (1) 
measurement, (2) modeling, and (3) mapping.  
 

I. Measurement 
What is proposed is filter-based sampling of PM2.5 at two locations:  upwind and downwind 
of the source.  This scheme will enable the quantification of baseline or background 
concentration of PM2.5 as well as the determination of the additional particulate loading 
from the power plant.  It is also important to quantify the elemental, ionic, and carbon 
content of the collected PM2.5 on filter samples.  To support the dispersion modeling and 
mapping approaches, it is proposed that measurement of relevant meteorological 
parameters (temperature, wind speed, wind direction, precipitation and solar radiation) 
must be conducted within the airshed of the power plant.  MO also plans to analyze the 
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wind climatology of the airshed to determine the relevant upwind and downwind sampling 
locations per season.   
 

II. Modeling  
MO proposes to conduct two independent modeling approaches:  dispersion or transport 
modeling, and receptor modeling.  Dispersion modeling will enable the determination of 
the distribution of particulate matter downwind of the source.  Receptor modeling, on the 
other hand, will enable the identification of the possible sources (e.g. power plant, mobile 
sources such as automobiles, etc.) and their corresponding percentage contributions to 
the observed PM2.5 concentrations on filter samples.  This methodology will help identify 
the contribution of the power plant to the overall ambient burden of PM2.5 relative to other 
sources such as emissions from mobile sources (e.g. trucks, private vehicles, and PUV’s) 
and biomass burning. 
    

III. Mapping  
The results of the dispersion modeling study will be presented as air pollutant dispersion 
maps, which show the concentrations of pollutants in the vicinity of the power plant of 
concern.  Overlays of population and poverty incidence data on the air pollutant 
concentrations map may also be used to identify vulnerable populations.   
 
Expected Outcomes 
 
This study will be able to provide the much-needed baseline measurements to determine 
the concentration of pollutants emitted by the source, as well as their dispersion 
downwind of the emitter.  This study will also identify the vulnerable populations in the 
vicinity of the power plant.  A desk review of the comparative cost of the health impact of 
a conventional power plant (such as the studied facility) versus a renewable energy 
source will also be examined. However, the proposed study will not include 
epidemiological studies of the effect of power plant emissions on the surrounding 
population.  
 
Output 4: KLIMA Policy Centre (Energy Collaboratory) 
 
The KLIMA Policy Centre/Energy Collaboratory will serve as the Information, Education, 
and Communication arm of the Project. Since the Manila Observatory will provide for the 
scientific, technical, and research service on knowledge production, development and 
management for renewable energy (RE), energy access, and energy information, policy 
and decision support, which will feed into advocacy, education, and capacity-building 
pillars of the project. 
 
Outputs include media briefings and prepare policy notes on energy.  In particular, policy 
papers will be produced on the following topics:  
 

1. Assessing the overlap of energy regulation and policy among agencies, i.e., 
Energy Regulatory Commission (ERC), Philippine Competition Commission 
(PCC), and Department of Energy (DOE); 
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2. Climate Commitments 
3. Climate Impacts 

 
The Collaboratory shall also engage with government agencies and other stakeholders 
on energy policy and implementation of the Paris Agreement on climate change.  The 
Collaboratory will also conduct forums (as necessary) to ensue discussion on these 
matters.  
 
Relation of MO Outputs to Market Failure-Political Economy Framework 
 
These studies, particularly Output 1 and Output 2, will help facilitate the transition to 
greater use of renewables. Areas were solar farms can be established and wind turbines 
built can be identified. This relates to the market failure associated with lack of 
information. Meanwhile, Output 3 can contribute to the quantification of environmental 
externalities. This can be an input to an exercise where appropriate pricing or taxation is 
the outcome. The activities of the Klima Policy Centre can benefit from the framework 
outlined in Section VI and summarized in Table 3. Areas where and how the policy debate 
on climate change can be influenced are identified. 
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Appendix 2: ICLEI SEAS Research Agenda 
 
Knowledge exchange and management for demonstration local government units 
(LGUs) 
 
Learning from fellow local governments, non-government organizations, and the private 
sector is a must for local chief executives and champions among demonstration LGUs. It 
enables local champions to build confidence, draw inspiration from the lessons learned 
and success of other LGUs, and present their own plans and actions.  
 
ICLEI SEAS intends to facilitate the exchange of knowledge through 1) the Asia LEDS 
Partnership (ALP) Forum 2019; and 2) City-to-City Cooperation Program.  
 
The ALP Forum is a platform for various sectors such as development organizations, 
financing institutions, local and national governments, and the private sector to converge 
and discuss best practices, instruments, models that support low emission development 
strategies (LEDS) 15in Asia. The ALP forum is conducted every two years. For 2019, it is 
expected to be held during the 4th quarter.  
 
Likewise, ICLEI SEAS intends to bank on its current projects and linkages to realize the 
City-to-City Cooperation Program. ICLEI SEAS is considering the regional workshop of 
Building Efficiency Accelerator (BEA) member cities in Southeast Asia. BEA aims to 
mainstream energy efficiency policies and programs among its member cities such as 
Pasig and Sta. Rosa in the Philippines. The regional workshop will serve as an opportunity 
for the demonstration LGUs to learn from accomplishments and lessons learned of BEA 
partner cities in mainstreaming energy efficiency solutions in their built environment and 
green building code.  
 
Objectives 
 

• Foster exchange of knowledge and best practices; 

• Enhance the capacity of champions; and 

• Provide link to groups and networks as possible partners and source of financing. 
 
The activities are linked to the advocacy and capacity development pillars of the ASEP-
CELLS. Ultimately, the activities will serve as points of collaboration for the demonstration 
LGUs and improve their capacities in incorporating energy access (EA), energy efficiency 
(EE), and renewable energy (RE) at the local level. 
 
Moving forward, it is vital that the dates of the activities and availability of the LGUs be 
coordinated early to ensure their participation. The activities are scheduled for Year 1; 
however, their implementation depends on the organizers who have yet to finalize the 
dates. 
 

 
15 Similar to low-carbon growth and green growth which aims to reduce greenhouse gas emissions through 
policy, plans, programs, and projects while pursuing economic growth. 
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Setting up the local energy scene: Assessment and stocktaking 
 
To build the capacity of the demonstration LGUs in mainstreaming EA, EE, and RE, ICLEI 
SEAS will review and assess the local energy scene as precursor to integrate national 
energy policies and plans in the Local Climate Change Action Plan (LCCAP) or in the 
Local Government Comprehensive Development Plan. ICLEA SEAS will conduct 
consultation workshops for the demonstration LGUs and key stakeholders to identify 
gaps, existing interventions, and resources. The results of the workshops with the LGUs 
and stakeholders are essential inputs to determine the political and institutional landscape 
on the energy sector in the Philippines. 
 
Objectives 
 

• Evaluate local plans, policies or programs pertaining to energy;  

• Identify entry points in mainstreaming EA, EE and RE in local plans 

• Determine the roles of key stakeholders in the local energy scene;  

• Identify local champions and their possible roles in implementing the local energy 
plan; and 

• Come up with an assessment on the energy sector political and institutional 
landscape 

 
The activities are directly related to the of the ASEP-CELLS. Likewise, it serves as an 
avenue to disseminate knowledge products resulting from Pillar 1 (Knowledge 
Management) and to engage local champions and stakeholders thereby contributing to 
Pillar 3 (Advocacy). ICLEI SEAS will conduct the activities in Years 1 and 2. 
 
Local policy integration among demonstration LGUs 
 
The activities under this output will draw from the results of assessing the local energy 
scene. ICLEI SEAS will conduct workshop specifically for demonstration LGUs to help 
them come up with an energy plan that can be conveyed at the grassroots level. A 
separate consultation workshop for stakeholders will also be held to draw inputs and 
concerns that the LGU may integrate in formulating a local energy plan.  The energy plan 
must support national policies and is geared towards improving climate resilience and 
energy security of the LGU. The energy plan should also be incorporated in the LCCAP.  
 
 
Objectives 
 

• Identify local strategies that can support national energy plans/policies including 
opportunities for EA, EE, and RE; 

• Identify strategies that can support the realization of the LGUs energy plan; 

• Validate the roles of key stakeholders and possible champions; and 

• Come up with a technical working group who would lead project proposal 
preparation (succeeding activity);  
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To facilitate LGUs in formulating their energy plan, ICLEI SEAS will develop a guide in 
mainstreaming energy into the planning and development of LGUs.The activities 
support the Capacity Development Pillar of ASEP-CELLS and will be implemented in 
Year 1. 
 
Bridging the capacity gaps  
 
ICLEI SEAS will conduct a dialogue/workshop among key national government agencies 
(NGAs), LGUs, academe, and the private sector and workshop for demonstration LGUs. 
The former will be done in Manila as most NGAs are based in the capital. The dialogue 
will serve as an opportunity to discuss energy plan and policies as well as the activities 
and roles of various groups in EA, EE, and RE. Likewise, it can serve as means to 
disseminate studies resulting from the research activities of the ASEP-CELLS and rally 
support by reaching a diverse audience. 
 
Another workshop for demonstration LGUs will also be held to help them understand the 
relationship of national energy policies/plans and EE, EA, and RE solutions into their local 
energy plan or roadmap. This will also help them convey their energy plan at the 
grassroots level. 
 
Results from these activities will give a better understanding on the vertical integration of 
national and local energy policies and plans. 
Objectives 
 

• Identify local champions who could sustain political commitment and lead in 
promoting EA, EE, and RE;  

• Discuss integration of national and local energy policies/plans in advancing EA, 
EE, and RE. 

• Discuss EA, EE, and RE concepts for LGU; 

• Identify strategies to disseminate a local energy plan that is anchored on national 
policies/plans and integrates EA, EE, and RE.  

 
To maximize the activities, the knowledge products of the ASEP-CELLS may be 
disseminated and/or laymanized for the public. Harmonizing the activities with the CELLS 
and PMO is needed to avoid duplication of efforts towards target sectors and LGUs.  The 
activities are related to the Advocacy and Capacity Building Pillars of the ASEP-CELLS 
and will be implemented during Year 2. 
 
Project proposal packaging and link to financing for demonstration LGUs. 
 
ICLEI SEAS will enhance the capacity of the LGUs in preparing project proposals and 
tapping possible funding sources. The results from the previous workshops with 
demonstration LGUs will serve as inputs and direction to come up with a project a 
proposal. Prior to this, the LGUs would be asked to come up with priority projects and a 
technical working group who would be trained for the write shops. 
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Objectives 
 

• Develop the capacity of the TWG to prepare project proposal that can be submitted 
to possible funding sources; 

• Identify possible local and international funding sources; and 

• Link the LGU to organizations or network that could provide financing or assistance 
to draw financing. 

These activities will be implemented in Year 3 and will support the Capacity Development 
Pillar of ASEP-CELLS. 
 
Others 
 

• Research agenda (overcoming resistance to change) – review and assess any 
best practices and strategies of local governments in overcoming resistance to 
change. Or any do any case studies that can show how to overcome resistance to 
change 

• Support the development of course modules – provide inputs to the learning 
module (e.g. integrating national energy plans at the local development planning 
and local governance) 

• Support the development of Social Marketing Plan – Assist the PMO and CELLS 
in creating 

• Support coordination with LGUs in demonstration sites – harmonization of efforts 
at the LGU level 

 
 
 
Relation of ICLEI SEAS Outputs to Market Failure-Political Economy Framework 
 
The activities of ICLEI SEAS will address market failure that stems from lack of 
information. Advocacy and capacity building program can also prevent behavioral failure. 
The end result will be that LGUs will make proper decisions with regard to local energy 
plans. However, as emphasized in the main text, actual plans and programs that are 
implemented largely depend on the objectives of those actors that have the greatest 
influence in policy-making. Educating these actors properly is one of the main goals of 
ICLEI SEAS. 
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Appendix 3: Xavier University: Mindanao Clean Energy Living Laboratory (CELL)  
 
Technical description for Output 1 – 3 under Knowledge Management 
 
This aspect of the project focuses on the development of a sustainable knowledge 
management system for more relevant policy-making and program interventions in 
relation to sustainable low-carbon renewable energy (RE), efficiency of energy systems 
(EE) and energy access (EA). The project is expected to advance understanding the 
context of Mindanao so that the challenges and opportunities for low-carbon RE 
development, EE and EA are identified and analyzed. RE, EE and EA are often studied, 
but generally in isolation. Using the case-study approach, this project will integrate social 
and scientific methods. The main benefits of this project will be: (1) understanding the 
factors (e.g. energy source, technologies in energy production, transmission and 
distribution system, environment, regulations) that drive the energy market at the local 
government level; and (2) assessment of an optimal mix of energy generation 
technologies (fossil-based, hydro, solar, wind, biomass, geothermal) in terms of energy 
security (ES). Here, energy security is understood as the uninterrupted availability of 
affordable electrical energy, focusing on the ability of the energy system to react promptly 
to sudden changes within the supply-demand balance. It is generally agreed that to 
ensure energy security, diversification of energy sources is necessary and their supply 
guaranteed. The International Energy Agency (IEA) defines EA as the reliable and 
affordable access to electricity to supply a basic bundle of energy services. Thus, while 
EA is directed at the household level, ES is levelled at the energy system. 
 
The overall strategy of this project consists of bringing together small groups of 
researchers, subject matter experts, and stakeholders in a variety of activities. Activities 
will primarily focus on the analysis of key aspects of the current and future fossil-based 
and RE supply chains, combined with population, urbanization, hydrologic, topographic 
and surface meteorological characteristics of Mindanao. Effort will be spent in identifying 
relevant secondary data sources related to each of the fossil-based and RE sectors. 
Specifically, data on the following will be collected: (a) power demand and power growth 
rate; (b) capacities and generation rates of fossil-based and RE facilities; (c) electricity 
transmission and distribution network; (d) institutional arrangements of the Mindanao 
power sector; and (e) energy policies and fiscal incentives. Data on the locations of RE 
(hydro, solar, wind, biomass, geothermal) installations (current and in development) will 
be also be collected, mapped and analyzed. A data bank will be formed, from which 
information will be culled and used to map the characteristics and to profile the energy 
status of Mindanao vis-à-vis EE of and EA to fossil-based and RE (both on-grid and off-
grid). 
 
Changes in the weather patterns and extreme conditions due to climate change have 
severe implications for the energy sector. Such changes can disrupt and affect the energy 
supply and power distribution, making the energy infrastructure in Mindanao highly 
sensitive to climate change impacts. To ensure climate-resilient energy infrastructure and 
continued provision of basic energy services, it is equally important to understand the 
inherent vulnerabilities in the energy sectors. Since power supply in the island is 
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connected via transboundary rivers (used for hydropower generation) and interconnected 
grids, it is important to understand the likely impacts of climate change on Mindanao’s 
energy production and consumption, following a regional approach. Existing literature on 
climate change impact assessments on the energy sector will be consolidated. Sensitivity 
and vulnerability indicators will be applied to map climate-change-resilient energy 
infrastructures in Mindanao. 
 
The economics of energy system vary depending on the technology applied for energy 
generation. While supply and demand are predictably the key contributing factors that 
drive the energy market, weather forecasts and actual weather events, generation 
changes and government regulations also contribute to the challenges of forecasting 
energy prices. This project will use multiple case studies to determine which among these 
factors have the greatest influence on energy prices and costs in Mindanao. Different 
types of energy generation technologies (fossil-based, RE) and implementations 
(distribution utility, electric cooperative) will be considered in the case studies. Sources of 
data to be gathered for each case study will be documents and interviews from the 
personnel of implementing agencies and organizations. A detailed data base of evidence 
will be drawn up for each case. Although the primary foci is on RE in Mindanao, some 
aspects of the RE sector are relatively under-developed. Consequently, energy case 
studies (both within and outside of Mindanao) that have already been completed will be 
compiled as benchmarks or exemplars. 
 
The project will also develop a methodology for the assessment of an optimal mix of 
energy generation technologies with reference to ES, as previously defined. The 
modeling and optimization will consist of: (a) identification of internal and external 
disturbances and their parameters, and (b) development of model for the optimization of 
energy systems with different energy generation technologies and scenarios of internal 
and external disturbances. Internal disturbance parameter is associated with the energy 
generation technologies and the energy supply networks. It indicates the reliability (e.g. 
capacity factor) and availability (maximum share or network capacity) of the technologies. 
External disturbances are natural or anthropogenic events, which may disturb the energy 
system or some elements of the system work. These could include variations in the fuel 
or energy types (fossil-based, RE), and price deviation of the fuel or energy resource. As 
previously enumerated, weather forecasts and actual weather events, generation 
changes, government regulations, and initial and operating costs of the generation 
technology potentially contribute to the deviations of energy prices. The application of the 
economic optimization model to a reference energy system, where fossil-based energy, 
RE and their combinations were analyzed, will enable the assessment of the impact of 
energy generation technologies on ES and a recommendation of the threshold shares of 
these technologies in the energy generation mix. 
 
Technical description for OUTPUT 4: Enterprise Development and Transaction 
Support (EDTranS) hub 
 
The Enterprise Development and Transaction Support (EDTranS) hub is an arm of the 
Mindanao CELLs that is used as a conduit in reaching out and capacitating target 
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communities and champions. It is through the EDTrans hub where the implementation of 
CELLs strategies and goals, development of initiatives on project improvements, and 
ensuring sustainability of programs are achieved. The hub strengthens the capacity of the 
Mindanao CELLs in leading its purpose of providing a venue of connecting to 
stakeholders and champions. The Mindanao hub maintains valuable resources that are 
needed to make the Mindanao CELLs team more effective in leading their day to day 
activities in line with the SDG 7 of the United Nations Development Program.  
 
Figure below is the schematic diagram of the Mindanao CELLs with its corresponding 
arms. 
 

 
 
The hub will ensure that the three pillars of development (such as: Knowledge 
Management, Capacity Development and Advocacy) from the identified projects (such 
as: Project 1: Profiling/Mapping, project 2: Algorithm, Modeling and Optimization, project 
3: Case Studies) are well organized and implemented. It will develop strategies on how 
to insure that individual project should directly benefits identified stakeholders. The hub 
shall develop capacity building initiatives for the implementation of the projects by 
organizing workshops, lecture series, or conferences, trainers training, and module 
development for RE, EE and EA. It is through the hub where advocacy programs are 
coined and implemented in order to promote RE, EE and EA to the Filipino youth, 
professionals and partner communities.  
 
The Mapping component under Project 1 is aimed to provide geospatial analysis and data 
for RE, EE and EA. The first year and second year will focus on primary and secondary 
data collection primarily from the Department of Energy, Distribution Utilities and Electric 
Cooperatives. This can be done through series of workshops and focus group discussions 
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from local champions and actual data collection to partner NGOs, LGUs and research 
institutions. Some LGUs will also be involved for potential development of RE sources 
(Hydro, Solar, Wind and biomass) in their respective areas.  
 
The Geospatial data will be in the form of both spatial (GIS format maps and data) and 
aspatial data (i.e. tabulated energy sources and paper maps) which can then be digitized 
and georeferenced. The existing database of XUERC can also be utilized as it already 
has some data from its Disaster Risk, Environment and Management and Computer-
Aided Services and Technologies program. Another useful database is the network of 
Automated Weather Stations in Mindanao and major cities such as for Cagayan de Oro, 
Zamboanga, Iligan, Cabadbaran and Davao. XU is the local partner of Manila 
Observatory in maintaining these stations with Shell Philippines and Smart (PLDT) 
partnership. As of this writing the areas covered with XU is growing which includes 
Cagayan de Oro, Misamis Oriental, Iligan and Bukidnon. These weather stations have 
good data for solar irradiance, wind velocity, wind direction and rainfall as deemed 
necessary for Project 2 – Algorithm, Modelling and Optimization. As most data are 
available on highly urbanized cities and with pre-existing stations installed some data can 
be derived from remote sensing technology such as for solar irradiance. This can be used 
to compute for Solar RE potential. Major rivers in Mindanao has also been studied by XU 
particularly by ERC for flood and Hydrologic studies which could also be potential sites 
for Pico, Micro and Mini Hydro plants. For biomass potential the existing partnership of 
XU in mapping agricultural lands can be tapped to further study the potential of potential 
for biomass RE.  
 
For the third year RE, EE, and EA will be studied for the Risks associated with the existing 
and building power infrastructures in certain areas. XUs program on Disaster Risk 
Reduction and Management can be a good resource of information and developing HEV 
maps and analysis through either risk indexing and overlay methods to enhance the 
resilience of both micro and macro grid.  
 
Relation of XU Outputs to Market Failure-Political Economy Framework 
 
The XU action is a microcosm of the entire project applied to the Mindanao area. Hence, 
the focus is on market failure in the energy market in Mindanao and applying the political 
economy framework accordingly. An important aspect of their project is an evaluation of 
the role of Electric Cooperatives. This should dovetail with the discussion on PSAs and 
the political economy of the energy mix. 
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Figure 1: Total consumption per capita across selected Asian countries 
 

 
Source: Enerdata 
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Figure 2: Price of electricity of households in selected Asian countries 
 

 
Source: Enerdata 
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Figure 3: Share of renewables in total electricity capacity for selected Asian countries 
 

 
Source: Enderdata 
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Figure 4: Rate of electricity transmission-distribution losses for selected Asian countries 
 

 
 
Source: Enerdata 
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Figure 5: Strategic Directions of Energy Sector 
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Figure 6: Nine Point Energy Agenda of DoE 
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Figure 7: Economies of Scale: Slope of average cost function more negative than slope of demand function.  
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Table 1: Per capita electricity consumption, per capita GDP, and Energy Use in selected Asian countries 
 

  
Per Capita Electric Power 
Consumption, kWh, 2018  

Per Capita GDP 
(at constant 2010 
USD), 2018 

Energy Use (kg of oil 
equivalent per $1000 GDP, 
2011 PPP), 2014 

China  4,018 7,752.60 175.77 

Indonesia 812 4,284.70 88.36 

Malaysia  4,302 12,120.10 122.65 

Philippines 730 3,022.00 72.31 

Singapore  7,954 58,247.90 62.49 

Thailand  2,736 6361.6 132.57 

Viet Nam  1,476 1964.5 130.35 
 
Source: World Bank (GDP, Energy Use),  https://www.indexmundi.com/map/?v=81000 (electricity consumption) 
Note: Energy Use data for Viet Nam is 2013. 
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Table 2: Sources of market failure and illustrative potential policy instruments “P” indicates Permanent Change 
or Instrument; “T” indicates Transient Instrument 
 
         Some Policy 
         Instruments 
 
 
 
 
 
Market 
Failures 

          

 

      

Labor supply/demand 
imbalances  

     T       T     

Environmental 
externalities  

P P P P P P P P P P P P      

National security 
externalities 

P P P P P P P P P P P P      

Information market 
failures 

       P P   P      

Regulatory failures                P  

Too High Discount 
Rates  

   P         P P    

Imperfect foresight        P          

Economies Scales      T T        P   

Market power         P      P P  

R&D Spillovers  P P P           P  P 

Learning by Doing       T T           

Network Externalities      T          P   

Source: Table 2 of Gillingham and Sweeney (2010).
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Table 3: Political Economy Framework 

 
Source: Table 1 of Jakob, et al. (2019) 
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