Ateneo de Manila University

Archium Ateneo

Environmental Science Faculty Publications Environmental Science Department

2022

How can microgrids help the Philippines’ energy transition?
Adapting the Institutional Analysis and Development (IAD)
framework for microgrid development

John Charles A. Altomonte

Hannah Sofia Guinto

Follow this and additional works at: https://archium.ateneo.edu/es-faculty-pubs

Cf Part of the Oil, Gas, and Energy Commons, and the Sustainability Commons


https://archium.ateneo.edu/
https://archium.ateneo.edu/es-faculty-pubs
https://archium.ateneo.edu/es
https://archium.ateneo.edu/es-faculty-pubs?utm_source=archium.ateneo.edu%2Fes-faculty-pubs%2F105&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/171?utm_source=archium.ateneo.edu%2Fes-faculty-pubs%2F105&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/1031?utm_source=archium.ateneo.edu%2Fes-faculty-pubs%2F105&utm_medium=PDF&utm_campaign=PDFCoverPages

IOP Conference Series: Earth and Environmental Science

PAPER « OPEN ACCESS You may also like

- htof: A New Open-source Tool for

How can microgrids help the Philippines’ energy Analyzing Hipparcos, Gaia. and Future

Astrometric Missions

transition? Adapting the Institutional Analysis and G. Mirek Brandt, Daniel Michalik, Timothy

D. Brandt et al.

Development (IAD) framework for microgrid - Constraining the Orbit and Mass of epsion

Eridani b with Radial Velocities, Hipparcos

development IAD-Gaia DR2 Astrometry, and Multiepoch
Vortex Coronagraphy Upper Limits
Jorge Llop-Sayson, Jason J. Wang, Jean-

Baptiste Ruffio et al.

To cite this article: John Charles Altomonte and Hannah Sofia Guinto 2022 IOP Conf. Ser.: Earth
Environ. Sci. 997 012012 - In-assisted deoxidation of GaAs
substrates for the growth of single

InAs/GaAs guantum dot emitters
Tian Xia (), YongJin Cho, Michele Cotrufo
etal

View the article online for updates and enhancements.

243rd ECS Meeting with SOFC-XVIII

Boston, MA ¢ May 28 - June 2, 2023

Abstract Submission Extended
Deadline: December 16

Learn more and submit!

This content was downloaded from IP address 103.134.13.43 on 05/12/2022 at 04:06


https://doi.org/10.1088/1755-1315/997/1/012012
https://iopscience.iop.org/article/10.3847/1538-3881/ac12d0
https://iopscience.iop.org/article/10.3847/1538-3881/ac12d0
https://iopscience.iop.org/article/10.3847/1538-3881/ac12d0
https://iopscience.iop.org/article/10.3847/1538-3881/ac134a
https://iopscience.iop.org/article/10.3847/1538-3881/ac134a
https://iopscience.iop.org/article/10.3847/1538-3881/ac134a
https://iopscience.iop.org/article/10.3847/1538-3881/ac134a
https://iopscience.iop.org/article/10.1088/0268-1242/30/5/055009
https://iopscience.iop.org/article/10.1088/0268-1242/30/5/055009
https://iopscience.iop.org/article/10.1088/0268-1242/30/5/055009
https://googleads.g.doubleclick.net/pcs/click?xai=AKAOjss0ZCzKby3c_rK-A7bfR1s8SH0CvgBLzNCji0tNPOkDYmLsaF-4L3R3SEkuHgYUjnB_4n4lXRbRa9OwOk8ccz4lyTgq99rJks9xykVu2fv4DzZNkXDos3wpCieBVl7B3ExRCISPR5uoaO6AGZW4A0u_r-76Sx3DYONQ_X3ZbJLUq7gKOYA-632UdTCnXLmGurEADA7fMHMiCmQLDfu2ii890xgNz8fYzKfXITb1obdCXrB9XxMuBWq5Umaeomvia68Q8qdmF_Jm2IEnm7KL3xmam5fj54yyWidccTUkE8G_aw&sai=AMfl-YSfwsSXDaPm0JvIqfI8RmagIZ7vZkrR_sc-BWYDNdIlVA1OpGwCvc0EVXckbDzn_6AmEw5CGgyjhfzzm7ZrUw&sig=Cg0ArKJSzLLmTv9PpGds&fbs_aeid=[gw_fbsaeid]&adurl=https://ecs.confex.com/ecs/243/cfp.cgi%3Futm_source%3DIOP%26utm_medium%3Dbanner%26utm_campaign%3D243AbstractExtended

The 1st ASEAN International Conference on Energy and Environment IOP Publishing
IOP Conf. Series: Earth and Environmental Science 997 (2022) 012012 doi:10.1088/1755-1315/997/1/012012

How can microgrids help the Philippines’ energy transition?
Adapting the Institutional Analysis and Development (IAD)
framework for microgrid development

John Charles Altomonte!" and Hannah Sofia Guinto?~+

'Department of Environmental Science, Ateneo de Manila University, Loyola Heights, 1108
Quezon City, Philippines

2Université Clermont Auvergne, 63000 Clermont-Ferrand, France

3Palacky University, Kiizkovského 511/8,771 47 Olomouc, Czech Republic

“University of Pavia, Corso Str. Nuova, 65,27100 Pavia, Italy

“Corresponding author: jaltomonte@ateneo.edu

Abstract. The Philippine energy sector remains plagued with issues of energy security, high
electricity costs, and vulnerable grid infrastructure. This paper argues for the increased uptake
of microgrids as a solution for these issues, using the Institutional Analysis and Development
(IAD) Framework as a guide for microgrid policy. We begin this paper with an analysis of
existing energy policies in the Philippines, highlighting a lacking integrated approach forenergy
security. The main discussion explores the IAD framework for microgrid development in the
Philippines, identifying key barriers and dynamics among institutions and actors in the local
energy sector. We then conclude with policy implications for adopting microgrids for the
Philippine energy landscape.

Keywords: microgrid, IAD framework, sustainable energy, energy policy, energy transition

1. Introduction

The ability of the Philippines to achieve energy security is important for the archipelago, as it is
particularly vulnerable to naturally occurring disasters throughout the year [1]. The country, however,
faces barriers towards increased energy security: a heavy reliance on fossil fuels and imported energy,
namely crude oil and coal, and a high energy demand [2]. Reliance on imported fuels has continued to
increase, with imported oil retaining a large percentage of Total Primary Energy Supply (TPES) at
28.4%, while imported coal provides 18.6% as of 2020. It is only in the last decade that indigenous
energy has risen to provide a slight majority of 56.37% in the country’s TPES. This heavy reliance on
imported energy leaves the Philippines vulnerable to oil supply disruptions, oil price fluctuations, and
geopolitical dynamics shaping the countries that export energy [3].

The country’s indigenous sources of fossil fuels have also experienced declines in 2020. Crude oil
production has trended downwards since 2015, due to variability in the country’s oil fields. The
Malampaya gas field, the only natural gas field in the Philippines, is also expected to be depleted by
2024, which has driven plans by the Philippine Department of Energy (DOE) to develop liquefied
natural gas (LNG) import terminals across the country. The DOE sees natural gas shifting from an
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indigenous supply of 3.29 MTOE per year to 23.72 MTOE of LNG imports by 2040 under the reference
scenario and 13.26 MTOE under the clean energy scenario (CES). Indigenous coal similarly posted a
5.8% decline in 2020, attributed to water build-up issues in the Philippines’ largest coal mine on
Semirara island [4].

The case for increased microgrid deployment in the Philippines is a neat matching of perceived
benefits with existingissues. Energy security and reliability continue to be pressingconcerns.Red alerts
were issued by the DOE to warn against potential power shortages during peak months in 2021,
triggering hearings from the Senate Committee on Energy [5]. The ability of a microgrid to generate
power locally and distribute via ‘islanding’ in the case of grid shortages would hedge end-consumers
against potential blackouts.

The Philippines also suffers from having one of the highest electricity pricesin Asia [6], primarily
due to a lack of end-consumer subsidies and expensive distribution and transmission networks. The
potential of microgridsto not just compete from a price point perspective to the end-user, but also offer
an attractive alternative to traditional grid infrastructure for incumbent utilities provides a unique
opportunity. Lastly, rural electrification has been a laggard in the Philippines, with some sixteen (16)
million people without access to reliable electricity. The inability to extend primary grid services to
these rural areas is a function of high capital costs, with little demand to justify the expenses incurred.
Inthese cases, deploying off-grid microgrid services sidesteps some of the costs, while providing access
to electrification.

The conceptof amicrogrid hasbeenpresentfor several decades now, with definitionsvaryingacross
use-cases given the highly context-specific nature that goes into building them. Motjoadi, Bokoro, and
Onibonoje (2020), for example, defined systems between 5 to 12 kW as “mini” grids. In this study, the
Philippine Department of Energy’s (2019) definition is used: “a group of interconnected loads and
Distributed Energy Resources (DERs) within clearly defined electrical boundariesthat act as a single
controllable entity with respectto the grid. A microgrid can connectand disconnect fromthe [main] grid
which enables it to operate both in grid-connected or in island.”

Variability is high across microgrid sizing, ranging from tens of megawatts to under 10 kilowatts,
and across distribution, from low or medium voltage lines. Service, similarly, can range from multiple
loadsto asingle customer [7]. Functionality isalso highly dependent on the use-case—some microgrids
can stand in isolation while others are grid-connected. Grid-connected systems have a point of common
coupling (PCC), where they connect to the upstream network. These systems should be capable of
transitioning from grid-connected to “islanded” where they are effectively operating as an isolated
system. Isolated microgrids have no need for islanding, as they are already isolated.

The uptake and development of microgrids globally has greatly increased over theyears. Increasingly
large commitments to inject RE into powersupply frommajor market playerssuchas China, The United
States of America, and the European Union, have also similarly driven microgrids, as they play a
significantrole in balancing power in the electricity grid [8]. Investors have begun to leverage decreasing
RE prices as a strong alternative to the extremely high capital expenditure needed for fuel-powered
plants. Several financing models for microgrids have also emerged, with third party financing providing
promising returns for both investors and homeowners [9].

China has approximately 22,000 microgrid projects, with several South and Southeast Asia nations
such as Vietnam, Sri Lanka, India, and Nepal with between 50-700 apiece [10]. The Philippines has
severely lagged in this regard. Low adoption rates of microgrid projects in the Philippines can be
attributed to economic, socio-political, and technological issues [11]. Furthermore, microgrid data in the
Philippines is extremely limited. Currently, the Department of Energy has no centralized database on
existing microgrid deployments in the Philippines.

This paper argues for microgrid development to address local energy security issues in the
Philippines. In order to inform energy policy, we explore the arena within which microgrid
implementation takes place, along with its actors and their various interactions in the country. This will
be achieved through the lens of the Institutional Analysis and Development (IAD) Framework, as
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Aligica (2006) notes, “using institutional and stakeholder assessments in order to link theory and
practice, analysis and policy.”

2. Energy policy framework in the Philippine context

A number of landmark energy laws have been enacted that sought to push for more sustainable and
clean energy in the country. The Philippines’ power industry has been defined by the Electric Power
Industry Reform Act of 2001 (EPIRA), which launched a comprehensive restructuring at the tum of the
millennium to address the country’s power crises in the 1990’s [12]. The structuring of the distribution
sector as per EPIRA defines the operational parameters of a microgrid project. Animportant requirement
is that franchise rights given to a Distribution Utility (DU) cannot be superseded by a microgrid project.
Without the direct cooperation of a local utility in a microgrid project, microgrid configurations are
extremely limited to small projects within a restricted scope or in off-grid, missionary areas.

Generally, the EPIRA has followed suit to similar reform structuring that has proven historically
successful in countries such as Australia, Canada, and Brazil [13]. Despite achievements that reflect
improved efficiency and electrification [14], there are several major issues that remain. Prices have
remained relatively high as compared to pre-EPIRA levels [15], while in a sentiment echoed by Tafada
111 and Malaluan (2011), energy reliability and security remain a concern. Both issues are potentially
alleviated by microgrids, whose benefits include power reliability and security, along with decreased
end-consumer power costs [16].

In 2006, the Biofuels Act (RA 9367) mandated the use of biofuel-blended gasoline and diesel fuels.
In the microgrid context, biofuels may serve as a suitable replacement for diesel in backup generators,
which account for 97% of power generation in off-grid areasand small islands [17]. Given more readily
available local supply, microgrid energy security may similarly increase.

The Renewable Energy Act of 2008 (RA 9513) aimed to increase the renewable energy produced in
the country, reducing both reliance on importations and carbon emissions and health issues in the
country. In the Southeast Asia region, the Renewable Energy Act was the first of its kind. It provides a
wide range of both fiscal and non-fiscal incentives to promote the utilization of renewable energy such
asthe feed-in-tariff system, the renewable portfolio standard, net-metering, andthe green energy option.

However, actual implementation of the Renewable Energy Act has been sluggish, and in some
instances, still missing [18]. The Feed-in-Tariff (FIT) was only implemented 4 years after RA 9513’s
enactment, and significantly lower than initially proposed. Several other key mechanisms, such as the
Renewable Portfolio Standard (RPS), Net Metering, Green Energy Option, priority dispatch, among
others were even further delayed, with the RPS only having mandated compliance in 2020.

The permitting process attached to RE projects has also been a significant deterrent towards their
uptake in the Philippines. In some cases, the permitting process alone can take up to 3 years [19]. This,
however, does not extend so much to solar projects, which may only take 3 to 4 months. Solar
construction is also much quicker, on a scale of months, compared to structure intensive technologies
such as geothermal or hydropower which can take several years. This may perhapsexplain the rapid
uptake of solar compared to other RE technologies, despite incentives being generally the same across
technologies.

In 2013, the National Electrification Administration Reform Act sought to revamp the National
Electrification Administration (NEA), the mandate of which concerns total household electrification.
The NEA operatesas a regulatory agency that supervises all electric cooperatives in the country. As of
2019, electrification has reached 95% of households [20].

While primacy has typically been on renewable energy, the other ‘pillar’ of sustainable energy—
energy efficiency, [21] was only recently formally enacted in national policy. The Energy Efficiency
and Conservation Act (RA 11285) was enacted in 2019, addressing energy efficiency, management, and
conservation in the country. While renewable energy centers around the generation or supply of energy,
energy efficiency concernsthe end-use or demand of it. Ultimately a microgrid concerns both aspects
of sustainable energy, as Distributed Energy Resources (DERS) typically through renewable energy
generate electricity at a local level, while microgrid controllers have to balance intermittent supply with



The 1st ASEAN International Conference on Energy and Environment

IOP Publishing

IOP Conf. Series: Earth and Environmental Science 997 (2022) 012012

doi:10.1088/1755-1315/997/1/012012

local demand. Given the inherent variability of RE technologies, incorporating demand-side
management (DSM) in microgrid developments has become almost a necessity in order to realize
maximum output and efficiency [22]. While a timeline for the finalization of such a DSM program
through the Actis not yetin place, any incentive or pathway towards mainstreaming DSM would serve
to benefit future microgrid deployments.

A brief summary of the five Acts are highlighted in Table 1. These five acts of legislation will herein
after be referred to as the Philippine energy policy framework.

Table 1. Key objectives and pertinent sections of major RE policies in the Philippines.

Title

Key Objectives

Pertinent Sections for Microgrids

Electric Power
Industry

Reform Act of
2001 (EPIRA)

Reliable, secure, and affordable electric
power
Transparent and reasonable electricity
pricing

Free and fair competition
Independent regulation
Consumer protection

Sec. 5 —Organization of power sector into four (4) sectors
Sec. 26 — DUs may engage maximize utilization of their
assets

Sec. 27 — Franchising power

Sec. 29 — Supply sector

Sec. 31 — Retail competition and open access (RCOA)
Sec. 34 — Universal charge

Biofuels Act of

Mandatory use of biofuels
Reduce dependence on imported oil
Mitigate toxic and greenhouse gases (GHG)

2006 (RA  emissions Sec. 6 — Incentive scheme to encourage investments
9367) Increase rural employment and income
Ensure availability of renewable and clean
energy
Sec. 6 - Renewable Portfolio Standard (RPS)
Sec. 7 — Feed-in-Tariff (FIT) System
Sec. 8 — Renewable Energy Market
: Sec. 9 — Green Energy Option
Accelerate the exploration and develc_)pment Sec. 10 — Net Metering for Renewable Energy
of renewable energy resources (biomass, 7 L
. Sec. 11 - Transmission and Distribution System
solar, wind, hydro, geothermal, ocean
Development
Renewable energy)

Energy Act of

Achieve energy self-reliance

Sec. 12 — Off-grid areas
Sec. 15 — Incentives for Renewable Energy Projects and

2008 (RA  Developing national and local capabilities in L
Activities
9513) renewable energy systems . .
> Sec. 17 — Exemption from the Universal Charge
Reduce harmful emissions b -
. . Sec. 19 — Hybrid and cogeneration systems
Establish  necessary infrastructure and .
mechanisms Sec. 20 — Intermittent RE resources
Sec. 21 — Incentives for RE commercialization
Sec. 23 — Tax Rebate for purchase of RE components
Sec. 30 — Adoption of waste-to-energy technologies
Sec. 31 — Incentives for RE host communities
] Promote the sustainable development of
National

Electrification
Administration
(NEA) Reform

rural areas through rural electrification
Empowers NEA to pursue the electrification
program and bring electricity to the

Sec. 10 — Mandates, powers, functions, and privileges of
ECs
Sec. 18 — Incentives of ECs

Act of 2013 couptry5|de, even in missionary and Sec. 26 — Total Electrification Plan

unviable areas

Institutionalize  energy  efficiency and
Energy conservation - .
Efficiency and Promote development of efficient RE Sec. 3(1)7 toca: IIEnergy Efﬂ?lency_and F?Ionservatlon Plan
Conservation technologies and systems gec. %97 Sca Investn;enft nlc::)entlvez S%n M t
Act of 2019 Reinforce related laws to energy efficiency, ec. 09 — Development of a Lemand side Vianagemen

(Enercon Act)

conservation, sufficiency, and sustainability
Market-drive approach

(DSM) Program
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3. Institutional and policy analysis using the IAD framework

3.1. IAD framework overview

As illustrated in Figure 1, Ostrom’s IAD framework is an outlay of different interconnected variables
that help to understand institutional arrangements, taking into account contextual factors to identify and
evaluate interactions and outcomes. This structure has considerable potential towards analyzing and
understanding the introduction of microgrids, which exist at a nexus between institutions.

Context Action Arena QOutcomes
] Physical 8 Matenal

Condrtions

Actors

Community Patterns of
T . i —* " . .

Attributes mteractions

[
Action situations

= Outcomes

— Rules-in-Use

Evaluative
criteria

Figure 1. Institutional Analysis and Development, adapted from Ostrom (2005).

The framing of the action arena against contextual factors helps to better understand the challenges
and bottlenecks that have insofar prevented market penetration of microgrid systems. The 1AD
framework neatly breaks down a complexissueinto manageable chunks, allowing patternsof interaction
to emerge as a result.

The IAD Framework has had applications across several different categories of policy analysis,
rangingfrom common-pool resources, international relations,and economicdevelopment issues. Within
the energy sector, the IAD framework has been met with success. The framework was used in one study
to contextualize Brazil’s sustainable development efforts within the energy industry [23]. Similarly, the
framework was proposed forits value withinthe Caribbean greeneconomy context [24]. Theresearchers
cited its ‘principled, organized approach to analyzing current Caribbean institutional arrangements.’

The IAD Framework has also been used prospectively, proposing policy directions and framing
Ecuador’s energy policy within the complex structure of political and economic objectives [25]. Shah
et al. provided an amalgam of the IAD framework with the Integrated Regional Energy Policy and
Planning (IREPP) Framework within the context of Small Island Developing States (SIDS), used to
evaluate energy policy feasibility in Taiwan, Mauritius, and Trinidadand Tobago. From a climate equity
perspective, similarities exist between SIDS and the Philippines given its archipelagic nature and
vulnerability to the adverse effects of climate change [26]. The applications of the IAD Framework
within the Global Southin the contextofenergy policy is evident, although literature of its usage towards
microgrids in the region of Southeast Asia yet exists.

3.2. Contextual setting
Policy situationsand outcomes are a result of context- particular places, peoples, and conditions. These
institutional arrangements are a critical pretext to good policy design. The IAD framework categorizes
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the contextual setting primarily via physical and material conditions, community attributes, and rules-
in-use. The Philippine setting, particularly in the case of microgrids, provides a wide range of contexts
and institutional arrangements. Here we present a baseline of the contextual setting, while positing key
questionsand considerations.

3.2.1. Physical and material conditions. Physical and material conditions refer to the “physical and
human resources and capabilities related to providing and producing goods and services” [27]. The
Philippines power system is comprised of three main grids, each serving the three major regions of the
country, namely Luzon, Visayas, and Mindanao. The Luzon power system s the largest of the grids,
with a generating capacity of 14,540 MW as of 2019 [28] and is interconnected with the Visayas grid
via submarine cables [29]. The Visayas grid has a generating capacity of 3,131 MW and is divided into
five sub-grids, Panay, Negros, Cebu, Bohol, and Leyte-Samar. The Mindanao grid is separate from the
other two grids as of the writing of this paper but is projected to interconnect with the Visayas grid to
form a fully interconnected national grid by 2022 [30]. The Mindanao grid has a generating capacity of
3,486 MW.

Several studies have found that installation of additional RE capacity in the Philippines is highly
suitable [31] given its archipelagic geography, high irradiation [32], and price of alternatives. In fact, a
study produced by the United States Agency for International Development (USAID) and the National
Renewable Energy Laboratory (NREL) highlighted that 30% and 50% RE power sector penetration
targets were achievable using only wind and solar. A recent study also demonstrated that significant
decreases (20%) in the levelized cost of energy (LCOE) could be attained by shifting to photovoltaic-
battery-diesel hybrids, although this was limited to remote, off-grid areas [33].

Despite the RE potential of the country, significant barriers remain. Yaqoot etal. (2016) reviewed
barriers specific to decentralized RE systems and found technical barriersthrough inappropriateness of
technology, unavailability of skilled manpower, and unavailability of spare parts, along with financial
barriers such as high cost and lack of access to credit to hinder RE deployment. A case study in Pangan-
an Island found that poverty and poor management led to the failure of a solar deployment [34].
Similarly, while geographic suitability for RE is high, this also leads to logistical difficulties when
transporting materials and equipment to project sites [35].

3.2.2. Community attributes. Typically bundled as “culture”, variables that factor into this analysis
include demographics, social accepted norms, degree of understanding, and the homogeneity of
community values, beliefs, and preferences on policy-oriented strategies and outcomes [27]. With
respect to microgrids, off-grid and grid-connected modalities will have a wide variance of community
attributes. Rural communities with limited or no access to the grid are typically impoverished, with low
technical or political literacy [36]. This can be starkly contrasted against microgrid development for
commercial or industrial use that are grid-connected, which are situated in urban and more populated
areas.

The discrepancy between modalities and their target communities is of the utmost importance, and a
critical contextual consideration in policymaking. Prospective microgrid policy and regulation must
consider community attributes across different modalities and situations. Policymaking that only
involves industrial and commercial stakeholders and their input may succeed in those particular action
arenas, and fail in off-grid use-cases, while the opposite scenario may also occur. Careful integration of
sociological studiesin policymaking can help to avoid potential policy failure.

Forcommunity grid development, the casestudy in Pangan Island providessome insight. The authors
found that the large disparity in incomes among households in the island was detrimental for the
financial viability of the microgrid: low income users could not afford the minimum cost for microgrid
connectionand opted to disconnect, leading to higher prices for connected users. In the Philippines,
where both rural and urban areas have high levels of inequality, microgrid development must establish
pricing mechanisms appropriate to social attributes to ensure feasibility.



The 1st ASEAN International Conference on Energy and Environment IOP Publishing
IOP Conf. Series: Earth and Environmental Science 997 (2022) 012012 doi:10.1088/1755-1315/997/1/012012

3.2.3. Rules-in-use. There are seven primary rules to consider, summarized in Table 2 below.

Table 2. Types of rules-in-use within the IAD framework.

Rule Coverage
Positions and roles that participants assume

Position Number and type of participants who hold each position
Boundary Which participants enter or leave a position, and how they do
Authority Actions participants in a position may take

Aggregation How decisions are made in an action situation

Scope Jurisdiction and finality of outcomes

Information Amount and type of information available to participants
Payoff Costs and benefit distribution in action arena

Analysis will likely have to occur over different action arenas such as in off-grid and grid-tied
modalities. Given the variable nature of microgrids as well, there are several setup options that will
entail separate analysis. Bronin and McCary outlineseveral possible configurations of a microgrid, such
as a single end-user with multiple facilities on a single parcel of land, or multiple end-users on multiple
parcels with intervening public streets [37]. Each configuration may involve distinct action arenas but
with overlapping rules. A systematic analysis through rigorous application of the framework may help
to narrow down the policy question sufficiently in each arena, which allows for better organization and
assessment of the entire policy system.

A recent study on renewable mini-grids was conducted by IRENA that examined specifically off-
grid modalities. Institutional analysis found that key government agencies, namely the National
Electrification Administration (NEA), the Small Power Utilities Group (SPUG), and the Department of
Energy (DOE), were all unilaterally pursuing rural electrification which led to confusion surrounding
accountability [38]. Recommendations of the study included clearly defining roles and responsibilities
of these key government agencies alongside other key stakeholders such as NGOs, to undertake
comprehensive and strategic planning, to establish a clear policy approach for mini-grids, to review the
regulatory approach for mini-grid projects, and to increase project development and support. Future
application of the IAD framework can build off this study and similar research on rural and off -grid
electrification through micro-grids, replicating across other action arenas.

3.3. Action arena and patterns of interaction
There are currently no policiesin place targeted specifically at microgrids. However, the DOE issued a
draft circular titled “Providing a National Smart Grid Policy Framework for the Philippine Electric
Power Industry and Roadmap for Distribution Utilities”, which does include a definition for microgrids,
but no real scope or roadmap for their deployment [39]. However, this has yet to be enacted and is
subject to change. Senate Bill No. 1928 or the Microgrid Systems Act [40] has recently been approved
by the Senate as of the writing of this paper, with projections to have it ratified by 2022. However, this
Bill focuses specifically on microgrids for unserved and underserved areas; entirely off-grid modalities.
Without clear regulatory progress in microgrid development, the technology has hardly been
deployed in the Philippines. High risks in developing microgrids in unserved and underserved areas
have insofar prevented large private investment in the sector [38]. Meanwhile, the current structure of
the power industry from EPIRA only allows for on-grid microgrids in very specific configurations.
Interface with distribution utilities for example is limited to the Net-Metering program and only for a
single end-user with on-site generation of up to 100 kWhp.
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These patterns of interaction that subsequently arise within the action arena flow logically from the
current structure and context of the action situation. Actors in the microgrid industry are constrained in
the sense that microgrid projects need to operate within existing rules-in-use, which in turn are tailored
for traditional grid structures. Ultimately, there is no unified and coordinated whole-of-government
approach in Philippine energy policy, and the policy environment (parameters for investors, rules-in-
use) for microgrid deployment remains nascent.

3.4. Evaluative criteriafor microgrid policy design

Here we briefly outline how to assess outcomes of the action arena and future policy design through a
series of evaluative criteria. Based on the IAD Framework, we can focus on four criteria that are
applicableto current microgriddevelopmentaswell asa means of evaluating alternative or future policy
design. These are economic efficiency, distributional equity, accountability, and adaptability.

An economically efficient outcome can be assessed from a variety of perspe ctives, but simple cost
effectiveness may suffice in the case of microgrids, particularly given the country’s high electricity
prices and need for electrification. Electricity prices of the average household in the Philippines may be
twice the price of nearby countries such as Malaysia, Vietnam, and Thailand [41]. In small islands that
are powered by NPC-SPUG, the true cost of generation by diesel can reach as high as 154.89 Php per
kWh [42]. The approved subsidized rate however averages to about 5.53 Php per kWh [43], which is
only 3.5% of the generation cost. The difference between the rates are paid by consumers under the
Universal Charge for Missionary Electrification (UCME). The total amount projected to be shouldered
by consumers in 2022 is around 20.2 billion pesos [44]. The average household in the Philippines pays
about 8.75 Php per kWh as of 2021 [41], which includes the additional costs from the UCME. In areas
covered by NPC-SPUG, it should not be enough to simply compare approved subsidized rates to
potential rates under microgrids. The true cost of generation should be the basis of comparison in order
to accountforthe heavy costs shouldered by consumers. In areas with ready access to electricity,a social
welfare perspective canbe utilizedwherein efficiency is a function of marginal social benefits and costs.
This would allow for a more equitable economic assessment of critical benefits of microgrids, such as
increased reliability, security, and reduced carbon emissions.

Distributional equity needs to also be evaluated, especially against use-cases. Who bears the cost of
microgrid development, and how does this change across use-cases? This will likely lead to differing
answers across rural and impoverished areas versus industrial use-cases. For example, electric
cooperatives (EC) that run distribution networks in rural or small island areas have had difficulty
accessing financial support due to their lack of creditworthiness or a successful business track record
[35]. In these cases, financial costs could be shouldered by the government, either through budget
allocation or financing from intemational development partners. This could provide an alternative for a
better use-case of the UCME rather than subsidizing high diesel costs. Alternatively, in commercial or
industrial areas where consumers are incentivized and have the financial resources to build microgrids
for lower energy costs, increased resilience, and other benefits, government may not need provide such
a strong subsidy in comparison.

Accountability, when usedas the evaluative criteria for policy performance [27], seeks to understand
three main areas: information sharing and transparency, the capacity to evaluate other actions within the
arena, and accessibility of mechanisms for monitoring and sanctioning. This criterion might seek to
reduce information market failures, which may lead to a lack of uptake from willing markets. Increased
accountability could be expected to decrease behavioral failures associated with heuristic decision-
making [45]. Opportunistic behavior can also result from a lack of accountability. One such example
might be a recent piece of legislation, RA 11357 or“An Act Granting So lar Para sa Bayan Corporation
a Franchise to Construct, Install, Establish, Operate, and Maintain Distributed Energy Resources and
Microgrids in the Remote and Unviable, Or Unserved or Underserved Areas in Selected Provinces of
the Philippines to Improve Access to Sustainable Energy”, which provides a private firm a distinct
advantage in the targeted areas [18].
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Lastly, adaptability is a critical aspect of microgrid policy, given the variety of configurations, use-
cases, and the potential for microgrid technology to further grow in unexplored areas. The sustainable
energy industry as a whole has made incredible leaps over the past decade, and microgrid policy sho
avoid the imposition of rigidities in order to accommodate technological advancements.

4. Policy recommendations

First, we recommend the inclusion of microgrid development as a key instrument for the Philippine
Energy Plan through legislation. The Philippine Energy Plan aims to increase renewable energy in its
power generationmix by 50%in 2040 [4]. Deploymentof microgrid technology and infrastructure could
thus be a reliable instrument for two purposes: to encourage the growth of renewables and increase
energy security by decentralizing electricity systems around the Philippines. Second, it is necessary to
harmonize mandates and clarify responsibilities of government agencies responsible for energy policy
implementation by updating the implementing rules and regulations (IRR) of energy laws. The
Department of Energy could be proposed as the main implementation agency for microgrid
development, overseeing its sub-institutions in the administration of national deployment. IRRs of the
Philippine energy policy framework should also clarify rules-of-use for investors seeking to participate
in microgrid development. Lastly, the Philippine Government should create finance mechanisms such
as fiscal incentives and open public tenders with favorable yet equitable terms for investors.

5. Conclusion

Microgrids are a highly viable option in increasing energy security for the Philippines. We have thus far
laid out the physical, socio-economic, and institutional context of Philippine energy policy, the action
arena, which explainsthe complex dynamics that have led to the current energy landscape (pattems of
interaction), and the evaluative criteria recommended for overhauling energy policies, starting with
microgrid development. The study has deliberately outlined the IAD Framework as an important tool
towards analyzing and designing policy for increased microgrid integration in the country. Utilizing the
structured approach of institutional analysisallowsus to better understand the current status of microgrid
integration in the Philippines, which is highly dependent on uncoordinated institutional arrangements.
Nonetheless, there are a wide variety of contextual analyses that remain to be done. Complexity
surrounding the technology demands that delineation between microgrid configurations, off-grid and
grid-tied modalities, pricing mechanisms, and technologies needs to be considered, which will allow for
more robust and contextually situated policy design.

The 1AD approach to future policy design is practical for unraveling complex action situations,
especially for emerging technologies for a country’s energy transition. We present a contextualized
pathway to enhanced policy design that aims to be economically efficient, equitable, accountable, and
adaptable. The study provides a solid foothold from which policymakers and researchers can begin
further work into the research area, having adapted the IAD framework specifically towards
policymaking for microgrids. Due to developmental similarities between other nations in the region, the
IAD framework may similarly benefit studies that seek the same policy objective in countries across
Southeast Asia and potentially the Global South.

6. Acknowledgments

Thisstudy was guidedand supported by Mrs. Abigail Favis, Mrs. JeanJardeleza and Mrs. Mylene Oliva.
Dr. Ma. Assunta Cuyegkeng, Dr. Ma. Aileen Guzman, and Dr. Antonio La Vifia, are at the forefronts of
their respective fields. Their insights and suggestions shaped the outcome of this research. The authors
are also deeply grateful to Ms. Ruby Descalzo for her assistance in this study.

7. References

[1] IRENA, “REnewables Readiness Assessment: The Philippines,” International Renewable
Energy Agency , Abu Dhabi, 2017.



The 1st ASEAN International Conference on Energy and Environment IOP Publishing

IOP Conf. Series: Earth and Environmental Science 997 (2022) 012012 doi:10.1088/1755-1315/997/1/012012

[2]
[3]
[4]
[5]
[6]

[7]
[8]

[9]

[10]
[11]
[12]
[13]
[14]
[15]

[16]

[17]
[18]
[19]
[20]

[21]

M. A.H. Mondal, M. Rosegrant, C. Ringlerand A. Pradesha, “The Philippines energy future and
low-carbon development strategies,” Energy, vol. 147, pp. 142-154, 2018.

S. Brahim, “Renewable energy and energy security in the Philippines,” Energy Procedia, vol.
52, pp. 480-486, 2014.

Department of Energy, “Philippine Energy Plan (PEP) 2020 - 2040,” Department of Energy,
2021.

Senate of the Philippines, Committee on Energy, “P.S. RES NO. 740 - Long-term solutions to
power supply shortages,” in Senate Hearing, Metro Manila, 2021.

S. J. Ahmed, “The Philippine Energy Transition: Building a Robust Power Market to Attract
Investment, Reduce Prices, Improve Efficiency and Reliability,” Institute for Energy
Economics and Financial Analysis, 2019.

M. Farrokhabadi, “Microgrid Stability Definitions, Analysis, and Examples,” IEEE Transactions
on Power Systems, vol. 35, no. 1, pp. 13-29, 2020.

A. Ali, W. Li, R. Hussain , X. He, B. Williams and A. H. Memon, “Overview of Current
Microgrid Policies, Incentives and Barriers in the European Union, United States and China,”
Sustainability, 2017.

X. Han, H. Zhang, X. Yu and L. Wang, “Economic evaluation of grid-connected micro-grid
system with photovoltaic and energy storage under different investment and financing
models,” Applied Energy, pp. 103-118, 2016.

E. Martinot, A. Chaurey, D. Lew, J. R. Moreira and N. Wamukonya, “Renewable Energy
Markets in Developing Countries,” Annu. Rev. Energy Environ, pp. 309-348, 2002.

S. Battacharyya and D. Palit, Mini-Grids for Rural Electrification of Developing Countries -
Analysis and Case Studies from South Asia, Springer, 2014.

L. R. TafiadaIlTand N. Malaluan, “EPIRA at 10: Failed Assumptions and Unfulfilled Promises,”
Focus on the Global South-Philippines, 2011.

P. Joskow, ““ Regulation and deregulation after 25 years: Lessons for research,” Review of
Industrial Organization, pp. 169-193, 2005.

A. Brucal and J. Ancheta, “The Philippine electric power industry under EPIRA,” PIDS Policy
Notes 2018-19, 2018.

A. M. Navarro, K. C. Detros and K. J. Dela Cruz, “Post-EPIRA impacts of electric power
industry competition policies,” PIDS Discussion Paper Series, No. 2016-15, 2016.

M. Soshinskaya, W. H. Crijns-Graus, J. M. Guerrero and J. C. Vasquez, “Microgrids:
Experiences, barriers and success factors,” Renewable and Sustainable Energy Reviews, vol.
40, pp. 659-672, 2014.

M. G. Gabis, “Assessing the “Renewable Energy 2040” target: Roadblocks and
recommendations for the Philippines,” Bulletin of the Korea Photovoltaic Society, 2020.

J. T. Yap and J. M. P. Lagac, “Promoting Renewable Energy: How Fares the Philippines?,”
Ateneo School of Government Working Paper Series, 2020.

M. A. Rosellon, “The Renewable Energy Policy Debate in the Philippines,” PIDS Discussion
Paper SeriesNo. 2017-17, 2017.

IRENA, “Tracking SDG 7: The Energy Progress Report,” International Renewable Energy
Agency, 2021.

J. Tester, E. Drake, M. Driscoll, M. Golay and W. Peters, Sustainable Energy: Choosing Among
Options, 2nd ed., Massachusetts Institute of Technology, 2012.

10



The 1st ASEAN International Conference on Energy and Environment IOP Publishing
IOP Conf. Series: Earth and Environmental Science 997 (2022) 012012 doi:10.1088/1755-1315/997/1/012012

[22] M. K. Kiptoo, O.B. Adewuyi, M. E. Lotfy, A. M. Ibrahimi and T. Senjyu, “Hamessing demand-
side management benefit towards achievinga 100% renewable energy microgrid,” Energy
Reports, pp. 680-685, 2020.

[23] L. Reis Amorim, “Institutional Framework and Sustainable Development: A Case from
Electricity Generation in Brazil,” University of Uppsala, 2013.

[24] K. Shah and K. Niles, “Energy policy in the Caribbean green economy context and the
Institutional Analysis and Design (IAD) Framework as a proposed tool for its development,”
Energy Policy, pp. 768-777,2016.

[25] G. Escribano, “Ecuador’s energy policy mix: Development versus conservation and nationalism
with Chinese loans,” Energy Policy, pp. 152-159, 2013.

[26] A.Vida,J. Tan, T. Guanzon, M. Caledaand L. Ang, “Navigating a trilemma: Energy security,
equity, and sustainability in the Philippines’ low-carbon transition,” Energy Research, pp.
37-47,2018.

[27] M. Polskiand E. Ostrom, “An Institutional Framework for Policy Analysis and Design,” 1999.

[28] National Grid Corporation of the Philippines, “Transmission Development Plan 2020-2040,”
2021.

[29] E. B. Cano and F. A. Shaikh, “Reduced and Approximate Models of Philippine Major Island
Power Grids,” 2013 International Conference onPower, Energy and Control (ICPEC), 2013.

[30] National Grid Corporation of the Philippines (NGCP), Press Release: NGCP assesses impact of
COVID-19 on project timelines, 2020.

[31] Y. Kuang, Y. Zhang, B. Zhou, C. Li, Y. Cao and L. Zeng, “A review of renewable energy
utilization in islands,” Renewable and Sustainable Energy Reviews, vol. 59, pp. 504-513, June
2016.

[32] T. Weir, “Renewable energy in the Pacific Islands: Its role and status,” Renewable and
Sustainable Energy Reviews, vol. 94, pp. 762-771,2018.

[33] M. Yaqgoot, P. Diwanand T. Kandpal, “Review of barriers to the dissemination of decentralized
renewable energy systems,” Renewable and Sustainable Energy Reviews, vol. 58, pp. 477-
490, 2016.

[34] G. W. Hongand N. Abe, “Sustainability assessment of renewable energy projects for off-grid
ruralelectrification: The Pangan-an Island case in the Philippines,” Renewable and
Sustainable Energy Reviews, pp. 54-64, 2012.

[35] P.Bertheau,J. Dionisio,C. Jitte and C. Aquino, “Challenges for implementing renewable energy
in a cooperative-driven off-grid system in the Philippines,” Environmental Innovation and
Societal Transitions, vol. 35, pp. 333-345, 2020.

[36] C. M. Reyes, A. D. Tabuga, R. D. Asis and M. B. G. Datu, “Poverty and Agriculture in the
Philippines: Trends in Income Poverty and Distribution,” PIDS Discussion Paper Series No.
2012-09, 2012.

[37] S. C. Bronin and P. R. McCary, “Peaceful Coexistence: Independent microgrids are coming.
Will franchises utilities fight them or foster them?,” Public Utilities Fortnightly, 2013.

[38] IRENA, “Accelerating renewable mini-grid deployment: A study on the Philippines,”
International Renewable Energy Agency, Abu Dhabi, 2017.

[39] DOE, Providing a National Smart Grid Policy Framework for the Philippine Electric Power
Industry and Roadmap for Distribution Utilities, Taguig City: Republic of the Philippines
Department of Energy, 2020.

11



The 1st ASEAN International Conference on Energy and Environment IOP Publishing

IOP Conf. Series: Earth and Environmental Science 997 (2022) 012012 doi:10.1088/1755-1315/997/1/012012

[40]

[41]

[42]
[43]

[44]
[45]

[46]

[47]

[48]
[49]

[50]

[51]

[52]

[53]

[54]

[55]

[56]

Senate of the Philippines 18th Congress, AN ACT PROMOTING THE USE OF MICROGRID
SYSTEMS FOR THE TOTAL ELECTRIFICATION OF UNSERVED AND UNDERSERVED
AREAS, 2020.

TheGlobalEconomy.com, “Philippines electricity prices,” March 2021. [Online]. Available:
https://www.globalpetrolprices.com/Philippines/electricity prices/. [Accessed 25 November
2021].

National Power Corporation Corporate Affairs Group, “True Cost Generation Rate, P/kWh,”
2020.

National Power Corporation - Small Power Utilities Group (NPC-SPUG), “Existing Effective
Rates - November 2021,” 2021.

Energy Regulatory Commission, Notice of Virtual Hearing/12 April 2021, Pasig City, 2021.

M. C. G. Benavidez, M. D. Dolor, C. J. V. Enalbes, J. R. Isles, J. M. P. Lagac, R. N. Roxas, S.
A. G. Wenceslao and J. T. Yap, “Expanding Off-grid Electrification through Renewable
Energy in the Philippines,” Ateneo School of Government Working Paper Series, no. ASOG
WORKING PAPER 21-028, 2021.

Department of Energy, “Department Circular No. DC2019: Providing a National Smart Grid
Policy Framework for the Philippine Electric Power Industry and Roadmap for Distribution
Utilities,” 2019.

E. Ostrom, “Doing Institutional Analysis Digging Deeper Than Markets and Hierarchies,” in
Handbook of New Institutional Economics, Boston, Springer, 2005, pp. 819-848.

Department of Energy, “Philippine Energy Plan 2017-2040: Energy Annual Report2017,”2017.

V. Motjoadi, P. Bokoro and M. Onibonoje, “A Review of Microgrid-Based Approach to Rural
Electrification in South Africa: Architecture and Policy Framework,” Energies, 2020.

National Renewable Energy Laboratory, “GREENING THE GRID: Solar and Wind Integration
Study for the Luzon-Visayas System of the Philippines,” National Renewable Energy
Laboratory, 2018.

P. D. Aligica, “Institutional and Stakeholder Mapping: Frameworks for Policy Analysis and
Institutional Change,” Public Organization Review, pp. 79-90, 2006.

M. Heldewegand I. Lammers, “An empirico-legal analytical & design model for local smart
energy systems: Applying the ‘ILTIAD’ model, combining the IAD-Framework with
Institutional Legal Theory,” International Journal of the Commons, 2019.

K. U. Shah, S. Roy, W.-M. Chen, K. Niles and D. Surroop, “Application of an Institutional
Assessment and Design (IAD)-Enhanced Integrated Regional Energy Policy and Planning
(IREPP) Framework to Island States,” Sustainability, 2020.

M. Hill and P. Hupe, “Analysing policy processes as multiple governance: accountability in
social policy,” The Policy Press, 2006.

S. Cuevas, A. Peterson, C. Robinson and T. Morrison, “Challenges in Mainstreaming Climate
Change Adaptation into Local Land Use Planning: Evidence from Albay, Philippines,” The
International Journal of Climate Change: Impacts and Responses, pp. 45-65, 2015.

Building Low Emission Alternatives to Develop Economic Resilience and Sustainability Project
(B-LEADERS), “Development of Climate Resilient Distribution Construction Standards,”
USAID, 2018.

12



	How can microgrids help the Philippines’ energy transition? Adapting the Institutional Analysis and Development (IAD) framework for microgrid development
	tmp.1670213562.pdf.KRStg

