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Executive Summary 

The Philippine power sector is at an inflection point. As the country aims to achieve its 

collective, long-term ambition of AmBisyon Natin 2040, where “relevant, inclusive, and 

sustainable economic growth is realized,” the Department of Energy-Philippines (DOE PH) has 

set a target for a clean energy future by having 35% and 50% renewable energy share in the mix 

by 2030 and 2040 (Department of Energy-Philippines, 2021). 

The Philippine government has identified two key components of the Philippine energy 

transition — accelerated renewable energy development and grid modernization. These priorities 

need to go hand-in-hand to create a clean, efficient, and robust grid with an affordable, reliable, 

secure, and high-quality supply of electricity. However, the country’s power sector currently 

faces an unreliable, insecure, and unsustainable electricity supply with high and fluctuating 

electricity prices. It is imperative for the Philippines to have a robust regulatory framework and 

financing mechanisms to support the integration of renewable energy via modernization of its 

electric grid infrastructure. 

Our Master’s Project (MP) for the Nicholas Institute for Energy, Environment & Sustainability 

(“Nicholas Institute”) examines the current policy and financing challenges in modernizing the 

Philippines’ electric grid; draws key lessons from country-level case studies; and proposes policy 

recommendations from these case studies to be adapted to the Philippines’ context. 

Challenges of the current regulatory framework: 

A restrictive and ill-equipped concession agreement limits the ability of the Energy Regulatory 

Commission (ERC) to exert influence on the National Grid Corporation of the Philippines 

(NGCP) regarding necessary investments for grid upgrades. There have been minimal 

investments in grid infrastructure despite the high profitability of NGCP. A complex and time-

consuming bureaucratic process for obtaining permits for new transmission projects slows the 

pace of grid modernization. There is over-centralized regulatory power and control coupled with 

limited capacity (operational, financial, and technical) and insufficient involvement of local and 

regional government units in transmission planning and development. The transmission network 

is wholly operated by one private entity that is partially owned by a foreign stakeholder, thus 

adding concerns over national security and monopolization. 

Challenges of the current financing mechanisms: 

The central government’s significant debt burden limits its capacity to finance additional 

infrastructure projects or borrow funds. Weak rule of law limits investors’ and lenders’ 

confidence in the ability to enforce contracts to support investment returns and loan repayment. 

The cost burden of electricity generation falls predominantly on rate payers, without government 

support as in neighboring Southeast Asian nations to subsidize electricity rates and facilitate 
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long-term infrastructure projects.  Fiscal incentives are not sufficient to attract investment in 

renewable energy projects, and more fossil fuel-based generation continues to be added to the 

grid. Financing from international sources, such as multinational development banks (MDBs) 

and development finance institutions (DFIs) is also limited.  

In recognition of their current international financing challenges, the DOE PH has been working 

with international organizations such as the Rockefeller Foundation to attract international 

financing to fund the Philippines’ just energy transition. These organizations have scoped out the 

possibility of the Philippines potentially becoming the next country to receive international 

financing through the Just Energy Transition Partnership (JETP) model. This collaborative work 

has identified the need for $9 billion USD in investment capital and a preference for a nationally-

owned funding platform to support the Philippines’ grid modernization priorities (The 

Rockefeller Foundation, 2024). 

Case studies: 

To develop recommendations for addressing these challenges, we draw lessons from three 

country-level case studies: 

United States: 

The United States has adopted an integrated utility resource planning approach by incorporating 

the consideration of distributed energy resources, along with generation and transmission. The 

multi-value framework for transmission planning used in Texas showcases the benefits of 

connecting Texas’s competitive renewable energy zones (CREZs) in the west to the load centers 

in the east. This enables the “internalization” of several economic and environmental benefits, 

particularly the avoided emissions benefits of integrating renewable energy. Collaborations 

between the US and the Philippines in the energy sector have translated into crucial energy 

transition projects, including the establishment of Philippine CREZs that are similar to those in 

Texas. Further international collaboration in transmission planning that adopts a multi-value 

framework planning approach will allow the Philippines to secure international financing and 

cement its clean energy future. 

Brazil: 

Brazil uses an innovative demand response system of tariff flags on electricity bills to provide 

customers with transparency and advanced notice on price fluctuations, enabling them to adjust 

their electricity use in response to changes in generation costs. Transmission expansion to 

connect the remote Amazon state of Roraima to the national grid is enabling increased renewable 

energy integration for the state, reducing its dependence on thermal generation by 70% (Ministry 

of Mines and Energy, 2024). Chinese government financing of Brazil’s grid infrastructure 

provides an essential source of international capital to support Brazil’s grid modernization, as has 
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also been the case in the Philippines, and offers lessons on balancing international financing with 

domestic ownership and control of the national grid. 

South Africa:  

South Africa was the first county to receive international funding to finance its energy transition 

through the JETP model. One of the funding priorities that South Africa identified was investing 

in municipal readiness via municipal capacity building and training of technical workforces.  

These investments are aimed at supporting improved execution of all energy transition 

initiatives, including grid modernization. South Africa has also built a smart grid vision by 

identifying key priority areas and deployment plans as an important first step to begin 

constructive grid modernizing activities. Facilitating a policy working group across a wide range 

of stakeholders with a focus on collaborative, cooperative, and iterative planning supports 

sharing of resources and knowledge to build a robust implementation plan. 

Recommendations: 

Our MP recommends the adoption of multi-value transmission planning that considers a wide 

range of economic benefits of integrating renewable energy and non-wires alternatives (e.g., 

demand response, energy efficiency, etc.). These options have the potential to internalize the 

potential environmental benefits of renewable energy and save on capital costs from unnecessary 

investments that are planned only to meet brief periods of peak demand. These options can be 

introduced via the introduction of performance-based incentives to introduce new programs and 

technologies, while expanding currently operating pilot projects. Investments can focus on 

transmission expansion that interconnects off-grid islands with the main national grids to bring 

more low-cost renewable energy online, while reducing spending on costly thermal power plants 

and increasing grid resilience via integration of distributed energy resources. The Philippines 

should also regularly adjust and review its revenue cap on NGCP to reinvest more net income in 

grid development. We also advocate for the establishment of multi-stakeholder regulatory 

oversight, along with the need to build the capacity of the technical workforce and local 

government entities, which are still insufficient. The importance of national security is 

paramount — the Philippines should maintain domestic control of its electricity grid and reassess 

the terms of its concession agreement in the future.   
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Introduction 

The Philippines has adopted a collective long-term vision for its national development planning 

known as AmBisyon Natin 2040: “By 2040, the Philippines shall be a prosperous, predominantly 

middle-class society where no one is poor” (National Economic and Development Authority, 

2016). AmBisyon Natin 2040 asserts the crucial role of the government in “encouraging 

investment in strategic sectors by improving market linkages” and “simplifying government 

procedures and facilitating access to finance” in order to promote the growth of competitive 

enterprises and ensure the provision of affordable goods and services to the residents of the 

Philippines (NEDA, 2016). This vision serves as the guide for national development planning, 

including energy planning, as one of the country’s strategically important sectors. 

The Department of Energy-Philippines (DOE PH) has aligned the revised Philippine Energy Plan 

(PEP) 2020—2040 and Power Development Plan (PDP) 2020—2040 with the vision outlined in 

AmBisyon 2040. The goal is to achieve “relevant, inclusive, and sustainable economic growth 

that results in a more equal income distribution” (NEDA, 2016). The Philippine power sector has 

undergone significant reforms since 2001 with the introduction of the Electric Power Industry 

Reform Act (EPIRA). The liberalization efforts of the electric power industry by EPIRA are 

considered essential to achieving inclusive and sustainable economic development as stated in 

AmBisyon Natin 2040 (DOE PH, 2023a). EPIRA is also relevant to the country’s intention to 

have a competitive market that serves reliable electricity at affordable prices (NEDA, 2016). 

In 2024, after around two decades since the EPIRA, the Philippine power sector is at an 

inflection point. The DOE PH has recently set more ambitious plans, policies, and targets for the 

country’s clean energy future—one of them is to have 35% renewable energy (RE) share in the 

power generation mix by 2030 and 50% by 2040 (DOE PH, 2021). Undersecretary Rowena 

Guevara of the DOE PH has stated that the Philippines is currently focusing on the following 

four strategic energy transition initiatives (Galura, 2023): 

• Accelerated renewable energy (RE) development;  

• A smart and green grid system that supports RE development;  

• Port buildup to support offshore wind development; and  

• Voluntary coal plant retirement and/or re-purposing. 

This report focuses on the first two pillars of the Philippines’ clean energy future: renewable 

energy development coupled with grid modernization for a smart and green grid system. RE 

development and grid modernization are complementary and inseparable since the adoption of 

smart grid technologies is necessary to support the integration of clean energy resources to create 

a clean, efficient, and robust grid (Hörsch et al., 2023). In order to achieve these objectives, the 
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Philippines needs to address existing challenges in their power sector to avoid jeopardizing the 

quality, reliability, security, and affordability of electricity provision in the country. The 

challenges of the Philippine energy transition include: 

• High and fluctuating electricity prices. The Philippines has the second highest 

electricity rates in Southeast Asia after Singapore (Ravago, 2023). In 2021, the country 

imported 50% of its energy supply from foreign sources, driven by the combination of 

rising domestic demand and shortages of domestic gas supply from Malampaya gas field 

where gas reserves have been depleting (DOE PH, 2022a, DOE PH, 2023a; World Bank, 

2023). Heavy reliance on fuel imports poses high risks of electricity price fluctuations 

due to volatility in the global fuel price as well as potential Philippine peso depreciation 

(Crismundo, 2022; Hörsch et al., 2023; Manych and Jakob, 2021; Meralco, 2024; Power 

Philippines, 2023). 

• Unreliable electricity supply. The Philippines’ grid continues to experience reliability 

issues such as frequent blackouts and brownouts. For instance, rotational brownouts 

occurred in Luzon Island in June 2021 and June 2022 and lasted for days due to technical 

issues and the shutdown of some generating plants (Crismundo, 2021; Cruz, 2021; 

Rivera, 2022). Moreover, several provinces in the Mindoro Island experienced 

continuous power outages and rotational blackouts between June - July 2022 that 

happened on a daily basis and lasted for 6 to 14 hours (Senate, 2022). These interruptions 

raised complaints from ratepayers across the Philippines as such problems resulted in not 

only discomfort and inconvenience to their daily lives but also spiking electricity rates 

that posed more burden to Filipinos’ daily expenses (Senate, 2022). 

• High energy transition costs. Even after considering the current electricity pricing, the 

cost of the energy transition itself — RE development combined with grid modernization 

— will influence the final cost of electricity generation, transmission, and distribution 

that will be paid by consumers. The OECD estimates that reaching the renewable energy 

integration targets set by DOE PH will require USD 337 billion in cumulative 

investments to 2040 (OECD, 2024). One example of this cost is the additional capital 

expenditure needed for mitigating the intermittency of renewables through the installation 

of storage systems, which could raise the electricity prices even higher (DOE PH, 2023a). 

• Poor energy access: The Philippines is an archipelago of more than 7,000 islands 

(OECD, 2024). This unique geography lends itself to unique challenges, primarily the 

absence of a centralized national grid. The three main regions in the country are Luzon, 

Visayas, and Mindanao. Luzon and Visayas are interconnected, and Mindanao is 

expected to be integrated through 2023 (OECD, 2024). This leaves a remaining 120 

islands and their residents disconnected from the main grid with an unreliable power 

supply (OECD, 2024; Bautista et al., 2023). As of 2021, 5.5 million Filipinos, or 5% of 
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the population, lack access to reliable electricity or are underserved (Bautista et al., 

2023). 

These challenges serve as the rationale for the Philippine energy transition to a clean, efficient, 

and reliable electric grid with diversified sources of energy; improved energy security, access, 

and sustainability with higher RE penetration and less reliance on fossil fuel imports; and 

affordable electricity prices with less vulnerability to price fluctuations. To overcome these 

challenges, the Philippines needs to address regulatory and financial barriers, which tend to be 

the most powerful barriers for transitions to clean energy, particularly in the adoption of smart 

grid technologies (Luthra et al., 2014; Muench et al., 2014).  

Addressing domestic barriers to its energy transition will require the Philippines to secure 

international support and maintain alignment with its Nationally Determined Contribution 

(NDC) of reducing 75% of its emissions from 2020 – 2030 under the Paris Agreement (OECD, 

2024). The Just Energy Transitions Partnerships (JETP) model has been an innovative approach 

to this, through which a series of international multilateral development financing packages have 

been deployed to support low- and middle-income countries to transition their energy systems 

away from fossil fuels. Countries that have received JETPs so far include South Africa, 

Indonesia, Vietnam, and Senegal (Ferris, 2023). The Philippines has shown significant interest in 

receiving a JETP-like financing package, as have other emerging markets and developing 

countries, to support its energy transition priorities.  

In line with its national vision, the Government of the Philippines needs to develop a coherent 

regulatory framework and outline effective financing mechanisms to remove these two barriers 

to achieving the country’s vision of a clean energy future and sustainable economic growth. 

Client  

The Nicholas Institute for Energy, Environment & Sustainability (“Nicholas Institute”) is a 

research institute, think tank, and educational organization based at Duke University. The 

Nicholas Institute’s mission is to “build a more sustainable world by developing transformative 

educational experiences; galvanizing and conducting impactful research; and engaging with key 

decision makers at the global, national, state, and local levels (Nicholas Institute, 2023). The 

Institute was founded in 2005 and has since grown to a team of 50 staff working across four core 

programs: (1) Climate and Energy; (2) Ecosystem Services; (3) Ocean and Coastal Policy; and 

(4) Water Policy.  

The Nicholas Institute has worked closely with the Just Energy Transition Partnerships in the 

past and plays an advisory role in supporting the Philippine government's work to transition its 

domestic power sector to clean energy.  
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Objectives  

Aligning with the goals set by the Government, our Master’s Project will be assessing the current 

regulatory framework and financing mechanisms for grid modernization in the Philippine 

Power System.  

• What are the current grid modernization challenges for integration of renewable energy in 

the Philippines?   

• What lessons on policies and financing strategies can be learned from grid modernization 

in other countries, particularly in low- and middle-income countries (LMICs) with 

development challenges comparable to the Philippines?   

• What policies and financing strategies should the Philippines use to develop a 

modernized grid that not only increases the share of renewables, but improves resiliency, 

efficiency, and energy access?  
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Methods 

Research Approach  

Our primary research approach encompassed a qualitative analysis of challenges and 

recommendations for the regulatory framework and financing mechanism of grid modernization 

in the Philippines. This included the following subtasks:  

• Identifying the importance, contexts, and problems of smart grid implementation in the 

Philippines, including the current structure of the grid, the assessment of the current 

regulatory framework, policies, and regulations as well as the current financing 

mechanism through a literature review;  

• Providing recommendations to improve the current policy framework and financing 

mechanism based on best practices from other jurisdictions that are relevant and suitable 

for implementation in the Philippines.  

Data Collection and Tools 

Structured Literature Review 

We conducted research into the existing policies for transmission development in the 

Philippines, the current status of the country’s grid infrastructure, and identified solutions with 

implications for government, private, and non-profit entities.  

Case Study Analysis 

We analyzed the structure and content of current policies, regulatory frameworks, and financing 

structures in other geographies. We researched grid plans and solutions put into place in the 

United States, Brazil, and South Africa, with South Africa being part of the JETP process. We 

studied the challenges and successes of these solutions to inform decision makers. We paid 

specific attention to understanding the relevance of these solutions to the Philippines, including 

the differences in financial, technological, and human capacity. 
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Philippine Power System 

Electricity Market Structure 

The Philippines has three main national grids—Luzon, Visayas, and Mindanao—with varying 

degrees of electrification rate, capacity market share, and concentration. The electrification rates 

in Luzon and Visayas are high, reaching 98.8 percent and 97.2 percent respectively, compared to 

Mindanao, standing at 87.1 percent (Mercurio, 2023). As of June 2022, there were 971,022 

households still lacking electricity access, with most households—approximately 681,092 

households—residing in Mindanao (Mercurio, 2023). 

 

Several Independent Power Producers (IPPs) dominate the Philippine electricity market, such as 

San Miguel Power Corporation, Aboitiz Power Corporation, and FirstGen Power Corporation. 

According to Section 45 of the EPIRA, “No company or related group can own, operate or 

control more than thirty percent (30%) of the installed generating capacity of a grid and/or 

twenty-five percent (25%) of the national installed generating capacity”, which is an attempt to 

curb generation monopolies in the Philippine Power System. Although all IPPs are not exceeding 

the market share limitation both at the national and grid level, some have almost reached the 

market share limit. 

 

Table 1:Market share limit per grid and national grid. 

 
Source: DOE PH, 2022b 
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Figure 1. Market players in the Philippine Power Grid.  

Source: DOE PH, 2022b 

Institutional Context 

There are various institutions with their specific roles and responsibilities in the Philippine 

Power System, ranging from government institutions to state-owned enterprises to the private 

sector. 

Policy and Regulatory Institutions: 

• The Department of Energy - Philippines (DOE PH): the highest governing body 

responsible for developing energy policy and planning in the Philippine power sector, 

such as the formulation of the Philippine Energy Plan and Power Development Plan, as 

well as the supervision of the sector’s reform progress according to the EPIRA. 

National Grid Luzon Grid 

Visayas Grid Mindanao Grid 
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• The Energy Regulatory Commission (ERC): an independent body responsible for 

power sector regulation, such as giving approval for bilateral power supply agreements, 

ancillary services, and electricity rate proposals. 

• The National Electrification Administration (NEA): a state-owned enterprise focusing 

on rural electrification in underserved areas. The body supports the efforts of electric 

cooperatives to supply electricity in rural areas by providing loans, subsidies, and 

technical assistance. It also acts as a guarantor of electricity purchases in the Wholesale 

Electricity Spot Market (WESM) for the cooperatives. 

Generating Utilities: 

• Independent Power Producers (IPPs): the privately-owned entities that are responsible 

for generating electricity in the Philippine electricity grids. 

• The Power Sector Assets and Liabilities Management (PSALM): the body is 

responsible for generation in the Mindanao Grid (along with the National Power 

Corporation, or NPC), and for the selling of state-owned power sector assets to the 

private sector as part of the EPIRA’s privatization and liberalization efforts. 

Market Regulating Entities and Transmission Companies: 

• The Philippine Electricity Market Corporation (PEMC): reporting to the DOE PH, 

the entity is mandated to manage the wholesale electricity spot market (WESM) and is 

responsible for creating hourly generation schedules. 

• The Independent Electricity Market Operator of the Philippines (IEMOP): 

established in June 2018, the mandates of PEMC in WESM operations are transferred to 

IEMOP. 

• The National Transmission Corporation (TransCo): the entity is responsible for 

managing and operating the transmission facilities and was formed under the EPIRA until 

2008 when that mandate was transferred to NGCP. Currently, TransCo is responsible for 

distributing Feed-in-Tariff funds to renewable energy developers. 

• The National Grid Corporation of the Philippines (NGCP): a private entity 

responsible for managing and operating transmission facilities in the Luzon, Visayas, and 

Mindanao Grids after the takeover from TransCo in 2008 with a 25-year concession. 

Although 40 percent of NGCP stake is owned by the State Grid Corporation of China, 

TransCo remains the legal owner of transmission assets (Asian Development Bank, 

2018). 

The electricity in the Philippines is distributed through distribution utilities (DUs). There are 

approximately 31.7 million captive customer connections registered in 2019 with the residential 

sector as the primary customer, reaching 29 million connections across the three national grids 

(DOE PH, 2021). Luzon Grid has the highest number of connections, registering 20.5 million 
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connections in 2019, followed by Mindanao Grid (7.27 million connections) and Visayas Grid 

(3.88 million connections) (DOE PH, 2021).  

 

Figure 2. Philippine Power System Structure.  

Source: ADB, 2018 

The Evolution of the Philippines’ Electric Grid   

Prior to 2001, the Philippines’ power industry was vertically integrated. The 2001 Electric Power 

Industry Reform Act (EPIRA) restructured, unbundled, and deregulated the market. Under 

EPIRA, electricity generation and grid operations and maintenance that were formerly 

government-owned became privatized, and a new wholesale electricity spot market (WESM) 

was created. The government was no longer the central driver of the country’s power sector, 

except for creating policies through the DOE and regulating the market through the newly-

minted ERC (Climate Smart Ventures (CSV), 2023).   

Also under EPIRA, TransCo succeeded the NPC as owner and operator of the Philippines’ 

electricity transmission. Through a 25-year Concession Agreement (through 2033), TransCo 

delegated operations and maintenance of the main national grids to the NGCP (CSV, 2023). The 

NPC and TransCo maintain responsibility for operating and maintaining transmission to islands 
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that are not interconnected to the nation’s three main grids (CSV, 2023). In addition to the 

Concession Agreement from TransCo, the NGCP also has a 50-year national franchise, through 

2058, granted by the Congress of the Philippines (CSV, 2023). This congressional franchise 

gives NGCP “the right to operate and maintain the transmission system and related facilities, and 

the right of eminent domain necessary to construct, expand, maintain, and operate the 

transmission system” (NGCP, 2024). 

The NGCP is a consortium of Philippines-owned Monte Oro Grid Resources Corp., State Grid 

Corporation of China (owns 40%), and Calaca High Power Corp (Energy Transition Partnership 

(ETP), 2022). Under section 3.02 of the Concession Agreement, the ERC is mandated as the 

overseeing, regulating body that is to safeguard to Philippine government’s interests in grid 

development (ETP, 2022). In fulfilling its role, NGCP must regularly update a Transmission 

Development Plan (TDP). According to a 2023 report from Climate Smart Ventures, the “2022-

2040 TDP outlines a masterplan to develop 14 key nodes across the national transmission system 

that would aid in facilitating the government’s clean energy targets” (CSV 2023). 

Implementation of the DOE’s Smart and Green Grid Plan (SGGP) will fall under NGCP’s TDP 

(CSV 2023). 

Electricity Generation Mix 

Fossil fuels are the main sources of the Philippines’ electricity generation. In 2022, the total 

installed capacity reached 28.3 Gigawatts (GW) with coal comprising 60% of the total electricity 

generation in the country—26% higher than its share in 2010 (DOE PH, 2023b). Electricity 

generation from natural gas remained stable (averaging between 18 and 22 TWh per year) but its 

share in the electricity mix decreased to 16% in 2022 from 29% in 2010 (DOE PH, 2023b). This 

electricity mix clearly showcases the Philippines’ high reliance on non-renewable energy 

sources, particularly coal, for meeting the country’s electricity demand.  

 

 

 
Figure 3: Electricity Generation Mix in the Philippines by source. 
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Source: DOE PH, 2023b 

Renewable energy penetration in the electricity mix has remained low. Although solar and wind 

power have entered the system since 2010, their shares combined comprise only around 2.5% of 

the total generation mix (DOE PH, 2023b). The country has potential in utilizing hydroelectric 

and geothermal energy, but their shares have been declining since 2010 (DOE PH, 2023b). 

 
Figure 4: Electricity Generation Mix by source 2005—2022.  

Source: DOE PH, 2023 

Electricity Prices 

In general, the electricity rate structure comprises the following components (DOE PH, 2022b):  

• generation charges (50-70% of rate); 

• distribution, supply, and metering (DSM) charges (15-25% of rate); 

• transmission charges (7-9% of rate); 

• system loss charges (7-9% of rate); 

• universal charges (UC) (around 3% of rate), and other charges.  

The Philippines has one of the highest electricity prices in Southeast Asia. Philippine power 

producers in both residential and industrial sector charged higher rates than the neighboring 

Southeast Asian countries, reaching $0.13 USD per kWh in 2021 for residential sector and 

$0.087 USD per kWh in 2019 for industrial sector (Ravago, 2023). As of December 2021, at the 

national grid level, Mindanao Grid had the highest electricity rate of $0.20 USD per kWh, 

followed by Luzon Grid ($0.18 USD per kWh), and Visayas Grid ($0.17 USD per kWh) (DOE 

PH, 2022b). 
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Text Box: Stabilizing consumers’ electricity prices for a just energy transition  

The Philippines has the most expensive electricity rates in Southeast Asia (USD 0.19 per 

kWh), higher even than Singapore (CSV, 2023).   

One important reason for why the Philippines has higher electricity prices than neighboring 

countries is because of its deregulated power market after the 2001 passage of EPIRA. In this 

type of market, electricity consumers absorb the full costs of generation, transmission, and 

distribution (CSV, 2023). In contrast, other countries with more government control of their 

power markets may subsidize the cost of electricity production by up to 50% (CSV, 2023).   

Electricity costs in the Philippines are a major part of household expenditures. To ensure a just 

energy transition, the Philippines’ shift to renewables will need to avoid raising electricity prices 

for consumers (CSV 2023).   

A Review of Smart Grid  

The DOE PH has developed its own definition of Smart Grid: “A Smart Grid uses innovative 

technologies to modernize the electric grid infrastructure to efficiently address 21st century 

challenges of consumer empowerment, energy supply flexibility and security, electric grid 

performance and asset utilization, and environmental protection” (DOE PH, 2020). Nevertheless, 

smart grids can be defined in various ways, depending on the perspective and level of complexity 

used.  

Table 2. Conventional and smart grid comparison 

Conventional Grid Smart Grid 

Centralized power generation Distributed power generation 

One-way communication Two-way real-time communication 

Small or limited data involved Big and large data involved 

Simultaneous production and consumption of 

electricity 
Utilization of storage systems 

Mechanization Digitalization 

Minimum use of sensors High use of sensors 

Minimum automatic monitoring, control, and 

recovery 

Advanced and extensive automatic 

monitoring, control, and recovery 

Minimum concerns on privacy and security High concerns on privacy and security 

Minimum user choices Broad user choices 

 

At the simplest level, a smart grid is considered “intelligent” and has capabilities beyond the 

traditional grid. Also known as a “modern grid,” a smart grid can establish two-way 
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communication across grid players, make informed decisions based on real-time data, and even 

store excess electricity, which the conventional grid can only transmit and distribute in one 

direction (Tuballa and Abundo, 2016). 

Different institutions have different sets of smart grid definitions according to their 

understanding of how a smart grid should perform. However, all definitions of smart grid have 

some common and important keywords, including integration, information, technology, 

communication and control, and interdependence among the grid actors. Drawing 

comparisons between traditional and smart grids allows better understanding of both grid types 

and their characteristics. Table 2 presents the general characteristics of conventional grids and 

modern grids compiled by Yu et al. (2012). 

Challenges of the Grid’s Current Financing and Regulatory Framework 

Significant debt burden of the state-owned utility company that led to privatization: 

Electricity provision in the Philippines was initially led by the vertically integrated state-owned 

utility, NPC, which was established in 1936 and responsible for the majority of generation, 

transmission, and distribution of electricity across the country. The Philippine power sector 

experienced a surge in electricity demand during the 1960s and 1970s that forced NPC to 

increase its generation capacity and expand electricity access to rural areas (Ludovice and 

Delina, 2023). However, the NPC decided to resort to foreign borrowing in order to fund many 

of its electrification projects. With the oil crisis in the 1970s, along with periods of economic 

recession and the proclamation of martial law in the Philippines, the confluence of economic, 

political, and global market instability resulted in “formidable challenges to the NPC’s loan 

payment obligations” (Ludovice and Delina, 2023).  

 

The inability of the NPC to repay its loans became one of the drivers of the EPIRA, where 

NPC’s generation and transmission assets were divested and purchased by private entities to 

resolve the NPC’s mounting debt issues (Ludovice and Delina, 2023). Under EPIRA, NPC’s 

assets were initially transferred to TransCo and later to PSALM, which was established to assist 

the privatization process (Ludovice and Delina, 2023). Before PSALM was founded in 2001, 

NPC recorded an astounding amount of $47 billion (in 2023 USD value) in liabilities and 

obligations (Ludovice and Delina, 2023). After PSALM undertook “The Liability Management 

Program” as part of EPIRA, NPC’s financial obligations have been trimmed to $5.84 billion 

USD as of 2023 (Mercurio, 2023; PSALM, 2023). The whole privatization process is still 

ongoing as more debt burden of NPC still needs to be alleviated, showcasing both the 

government’s determination on restructuring NPC’s liabilities as well as the reality of poor 

financial capabilities to finance RE development and grid modernization. 

 

Ineffective fiscal incentives from the central government: The Renewable Energy Act (REA) 

in 2008 initiated fiscal incentives for RE development including a seven-year corporate income 

tax holiday followed by reduced corporate income tax rates upon the expiration of the tax 
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holiday and feed-in tariffs (CSV, 2023). The REA was a vehicle for the government to showcase 

its commitment to increasing the adoption of renewable energy in the country’s energy mix and 

reducing greenhouse gas emissions, while continuing to achieve economic growth (ETP, 2022). 

REA also introduced market-based mechanisms to promote RE, such as Renewable Portfolio 

Standards (RPS), the Green Energy Option Program (GEOP), and the Green Energy Auction 

Program (GEAP) (CSV, 2023). However, such incentives have not successfully fostered RE 

development, as more fossil fuels continue to be used for electricity generation. As electricity 

demand kept increasing, the Philippines increased both coal production—14 Mt in 2021 

compared to 3 Mt in 2005—and coal imports—31 Mt in 2021 compared to 7 Mt in 2005 (EIA, 

2023), resulting in a higher level of coal use in the generation mix—60 percent in 2022 

compared to 34 percent in 2010 (DOE PH, 2023b). 

 

Poor regulatory oversight: Although the concession agreement between the NGCP and the 

Philippine government authorizes the ERC to function as an overseeing regulatory body, the 

loopholes in the agreement have allowed for delays in grid improvement and expansion by the 

NGCP (ETP, 2022). The NGCP, as the concessionaire, has the primary responsibility to develop 

and complete projects in accordance with the Transmission Development Plan. The ERC is the 

government regulator, but the agreement does not lay out explicitly the rules and regulations 

through which the ERC can enforce its authority (ETP, 2022). In other words, the ERC has no 

operational or policy pathway to enforce any repercussions for the NGCP for any delays or 

performance failures on its part (ETP, 2022). For example, the penalty that the ERC can charge 

for delays or non-compliance is P50 million (approximately $888,000 USD) per incidence 

(Riddon, 2023). This sum is not enough to disincentivize delays or non-compliance (Riddon, 

2023). Similarly, the concession agreement also limits how much the DOE can intervene in the 

functions granted to the NGCP (Riddon, 2023). This current governance structure is thus ill-

equipped to absorb any investments in grid upgrades that support increased penetration of 

distributed energy resources (DER) along with advanced technologies necessary for a smart grid. 

Ownership structure of the NGCP and monopolistic tendencies of the transmission and 

distribution utilities: One of the sources of the challenges associated with regulatory oversight 

is the ownership structure of the NGCP. The State Grid Corporation of China owns a 40% stake 

in the NGCP (Griffiths, 2019). It also has investments in the electricity sectors of other countries 

including Portugal, Greece, Australia, Italy, Oman, Chile, and Hong Kong (Rivas, 2023). 

Concerns have surfaced regarding this ownership arrangement and the threats that it could pose 

to the Philippines’ energy security, thus potentially compromising its national security. Several 

technological and electrical assets are operated by Chinese companies, and hence are under the 

control of foreign entities (Griffiths, 2019). In October 2019, Senator Sherwin Gatchilian, the 

chair of the Senate Energy Committee, and Opposition Senator Risa Hontiveros, brought forth 

concerns regarding the control of system operations being under Chinese entities and the risks 

posed to public infrastructure and national security (Griffiths, 2019). These concerns were also 

echoed by Supreme Court Justice Antonio Carpio (Rivas, 2023).   
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At the outset of the concession agreement, the NGCP paid $3.95 billion USD for concession 

rights (Rivas, 2023). Shareholders had recouped their original investments in 4 years and by 

2015 (i.e. in 6 years) were able to double those (Rivas, 2023). Additionally, from 2014 to 2019, 

the NGCP paid 75% to 99% of its net income to shareholders (Rivas, 2023). In other words, 

$3.61 billion USD of the $4.96 billion USD that the NGCP had earned since 2009 was paid out 

as dividends to shareholders (Rivas, 2023). This is important information, because the NGCP has 

been charging consumers for several incomplete projects. Despite the high profitability of the 

company, there is limited investment (or limited evidence) of its earnings into new projects or 

upgrades.  

Existing policies and the regulatory structure enable monopolistic tendencies among actors 

involved in the expansion and development of the transmission and distribution network. The 

NGCP has faced challenges in accommodating variable renewable energy resources leading to 

issues of insufficient capacity (Bautista et al, 2023). At the same time, the interests of the coal 

industry are closely tied with those of actors involved in the transmission and development 

industry (Bautista et al., 2023). At the national level, the misalignment of vested interests in coal 

and emerging interests in renewable energy are hindering the development of a modernized grid.  

Post-EPIRA, the shift of the operations and management of the grid from the Philippine 

government to the privately owned NGCP created a setback for rural electrification and 

connection of the Philippines’ off-grid islands and areas to the main grid. This change in 

ownership showcased a lack of incentives for the NGCP to pursue rural electrification projects 

on a larger scale (Lozano & Taboada, 2020).  

Extended timelines and bureaucracy: Establishing new transmission projects requires the 

operator to obtain several permits from different government entities including Local 

Government Units (LGUs) and Regional Development Councils (RDCs), along with national 

agencies like the DOE and Department of Environment and Natural Resources (DENR) (Bautista 

et al., 2023). The scale and speed that is necessary for modernizing the grid is incompatible with 

the complex and time-consuming permitting process (Bautista et al., 2023; Altomonte & Guinto, 

2022). The current regulatory framework forces transmission developers to navigate complex 

bureaucracy that is delaying necessary grid upgrades.  

Limited involvement of local government authorities: Delving deeper into this regulatory 

framework, another issue is the limited financial, operational, and regulatory capacity of the local 

and regional entities such as the LGUs and RDCs (Marquardt 2017). Such local authorities are 

critical to implementing any new projects, but they are rarely involved in the planning and 

consultation processes early on. Such lack of communication and coordination can lead to delays 

and unexpected project failures (Marquardt, 2017). Provincial entities lack the constitutional and 

regulatory power that is more concentrated at the national level, with the Department of Energy 

and other national-level entities (Marquardt, 2017). However, local level entities tend to have 
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high political power and can exercise this soft power to influence decisions that affect the 

entirety of the grid. These entities include not just government agencies but also local Non-

Governmental Organizations (NGOs) that can be key to better implementation (Altomonte & 

Guinto, 2022). Overall, the lack of coordination across jurisdictional levels, the unequal 

distribution of power resources, and a lack of operational, financial, and technical capacities at 

the local level pose significant challenges to transmission planning and development.   
 

 

  

 
Figure 5: Multi-level governance structures operating within the Philippines’ energy sector. 

Source: Marquardt, 2017 
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Case Studies 

For the Philippines to achieve its energy transition goals of grid modernization and renewable 

energy integration, it will need to address current issues that include the unreliability of energy 

supply, high and unstable electricity prices, dependence on fossil fuel-based generation, 

interconnection of off-grid islands, demand-side management, missing technical capacity, and 

insufficient collaborative planning.  

To assess how other nations have approached similar issues in their grid modernization efforts, 

we have drawn together three international case studies: the United States, Brazil, and South 

Africa. The United States case study provides examples of how a highly-developed grid is 

approaching issues like multi-value transmission planning; the Brazil case study considers how 

one of the world’s cleanest major grids addresses issues such as demand-side management to 

accommodate variable energy resources; and the South Africa case study investigates how a 

current JETP country is prioritizing areas such as local capacity building and workforce training. 

 

Case Study 1: USA’s Integrated Resource and Distribution Planning, 

Non-Wire Alternatives, and Multi-Value Transmission Planning 

 

One of the main challenges of grid modernization faced by policymakers in the US and across 

the world is how to create policies that can enable and promote the adoption of smart grid 

technologies and energy management approaches through cost-effective investments (National 

Conference of State Legislatures, 2019). Those policies should be relevant in supporting the shift 

from centralized (one-way flows) to distributed generation systems (multi-directional flow). 

In general, there are several key objectives of grid modernization that should be achieved by 

policymakers (NCSL, 2019): 

• Significant infrastructure upgrades—including transmission line upgrades and 

expansion to accommodate distributed energy resources, facilitate wholesale market 

Key lessons learned from the US grid modernization efforts in both federal and state levels: 

• Improve the utility resource planning framework that integrates generation, 

transmission, and distribution requirements; 

• Consider non-wire alternatives as more affordable options for grid improvements to 

delay or avoid unnecessary investments; and 

• Consider multi-value framework for transmission planning that considers a wide range 

of “internalized” economic benefits. 
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operations, improve resiliency, and move electricity from renewable energy zones to load 

centers. 

• Flexible energy management system—adaptable and dynamic distribution grid that 

allows consumers to become producers (i.e., prosumers), proactively involved in 

electricity generation and management. 

• Holistic planning approaches and decision-making frameworks—serve as the 

references for making the right grid investment decisions to reduce the probability of 

having stranded assets, delay or eliminate the need for grid upgrades, and protect the 

ratepayers from significant spikes in electricity prices. 

Specifically, the selected approach (i.e., policies) for grid modernization planning is very crucial 

since the results of the planning will certainly affect the rates paid by consumers. For instance, 

electricity consumers in the Philippines are currently required to pay a Universal Charge (UC) 

that is intended to cover various non-commercial costs of electricity generation, which includes 

the NPC stranded debts, NPC stranded contract costs, rural electrification, environmental charge, 

and renewable energy development (DOE PH, 2022b). The UC rate currently stands at 3 percent 

(DOE PH, 2022b), but it can increase depending on the investment decisions made by 

policymakers to modernize the grid and increase distributed generation in the future. 

1. Integrated distribution system planning and non-wire alternatives 

Before implementing any smart grid initiatives, grid modernization proposals and plans are 

always required “to justify the need for infrastructure investments and their impact on consumer 

rates” (NCSL, 2019). Utilities must submit integrated resource plans (IRPs) to the Public Utility 

Commissions (PUCs) in the US state where the utilities operate. Traditionally, IRPs explain how 

utilities plan to meet the forecasted load in their bulk power system through demand-side and 

supply-side resources. 

However, the growth of distributed energy resources and other technologies at the distribution 

side entails integrated planning beyond the traditional way by addressing the physical and 

operational constraints in the local distribution systems (NCSL, 2019). Therefore, the planning 

must expand beyond the generation and transmission sides and should consider the upcoming 

dynamics in the distribution side. This integration can be achieved through collaborations across 

different stakeholders in the power sector, including the grid operators (Regional Transmission 

Operators and/or Independent System Operators), which in this case are heavily involved in the 

US electricity market (NCSL, 2019).  

The creation of accommodative policies by the legislatures to ensure seamless integration of 

distributed energy resources and technologies is also imperative (NCSL, 2019). For instance, the 

Federal Energy Regulatory Commission (FERC) approved Order 745 in 2011, which demanded 

wholesale markets “to compensate demand response programs at the same rate received by 

generators,” and Order 841 in 2018, which demanded wholesale markets “to develop rules that 
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enable energy storage systems to participate in the electricity markets, allowing owners to be 

compensated for their full range of services” (NCSL, 2019). These orders provide some 

insurances for the players in the distribution side to willingly develop distributed generation and 

technologies such as energy storage and energy efficiency (NCSL 2019). 

A holistic approach in resource planning may lead to the adoption of “non-wire alternatives” 

(NWAs) for grid modernization and meeting energy needs. NWAs comprise “microgrids, 

distributed energy resources, energy storage, energy efficiency, and demand response to delay or 

avoid construction of costly transmission, power plants or other infrastructure” (NCSL, 2019), 

which is one of the main constraints of grid modernization in the Philippines—financing 

limitations. 

Some examples of choosing non-wire alternatives instead of infrastructure investments: 

• The Brooklyn-Queens Demand Management program by Con Edison, New York 

avoided a $1 billion USD investment in substation upgrades and opted for a $200 

million USD investment in demand response instead ($800 million USD of savings) 

(NCSL, 2019).  

• Bonneville Power Administration canceled a $1 billion USD investment transmission 

line and utilized demand response mechanism to deal with line congestion, instead of 

spending too much capital for peak demand that only happens for several hours each 

year (Smart Electric Power Alliance, n.d.) 

Essentially, the integrated distribution system planning that incorporates considerations on the 

distribution side should be coupled with accommodative and supportive regulations that will 

eventually spur the growth of distributed energy resources and increase the renewable energy 

penetration in the electricity mix. 

2. Multi-Value Transmission Planning to account for more economic benefits 

of grid improvements 

Recalling the two pillars of the Philippines’ clean energy future—renewable energy development 

coupled with grid modernization—it is essential to develop robust transmission planning for 

effective grid investments that can support renewable generation. Grid upgrades are expected not 

only to improve the grid’s reliability but also to transmit renewable energy across long distances 

with affordable costs. 

The Energy Systems Integration Group (ESIG) introduced a new approach for transmission 

development—a Multi-Value Transmission Planning approach—that considers a wide range of 

key economic benefits beyond production costs (ESIG, 2022). This new method postulates the 

six transmission benefits categories, including production cost benefits, emissions reduction 

benefits, generation capital costs benefits, risk mitigation benefits, resource adequacy benefits, 

and resilience benefits, as described in Table 3 (ESIG, 2022). 
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Table 3. The Six Transmission Benefits Categories Evaluated.  

 

Source: ESIG, 2022 

The ESIG’s Transmission Task Force has done one case study of multi-value transmission 

planning in the US: A large-scale transmission upgrade that connects West Texas Competitive 

Renewable Energy Zones (CREZ) with the East Texas and Houston load centers. The key 

lessons from this study are (ESIG, 2022): 

• When a wide range of economic benefits are considered, the net benefits recorded are higher 

than considering just the production cost benefits (Figure 6). 

• Multiple future scenarios that focus on different benefits could be assessed, providing more 

alternatives and considerations that serve as the basis for transmission investment decisions 

(Table 4). 

• The multi-value framework can also assess the “potential avoided cost for ratepayers during 

extreme events or macroeconomic uncertainty,” which is very crucial since most grid 

upgrade costs could be burdensome to the consumers. 
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Figure 6. Multi-Value Benefit Stacking for the West Texas Transmission Line Project.  

Source: ESIG, 2022. 

 

In general, this multi-value framework is relevant to all transmission upgrades across 

jurisdictions or countries which have the desire to integrate renewable energy to the system. In 

relation to the “integrated distribution system planning” section, the traditional way of resource 

planning in the Philippines has not been able to incorporate economic benefits of renewable 

integration, and this proposed method is able to capture those benefits.  

Moreover, this comprehensive form of cost-benefit analysis in transmission planning will 

provide policymakers with more detailed references on not only what transmission investments 

to choose, but also what supporting policies to use, especially in alleviating the burdens of grid 

upgrades experienced by ratepayers. The electricity cost in the Philippines is already one of the 

highest in Southeast Asia; if the Philippines is determined to achieve a clean energy future 

through RE development and grid modernization, robust transmission planning is necessary for 

making prudent policies. 
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Table 4. Comparing the benefits of different transmission approaches 

Benefit Priorities Transmission Investment Strategy 

• Production cost benefits 

• Emission reduction benefits 

• Risk mitigation benefits 

The planners can focus on transmission 

solutions that promote access to low-cost 

generating resources (i.e., the competitive 

renewable energy zones or CREZ) and 

transmit the electricity to load centers 

• Resource adequacy benefits 

• Resilience benefits 

• Generation capital cost benefits 

The planners can focus on transmission 

solutions that support access to “more 

diversified resources,” which can provide 

resilience towards extreme weather, 

macroeconomic volatility, and other 

unplanned events. 

 

Lastly, studies have been done by US agencies to support renewable energy development in the 

Philippines, including the Solar and Wind Grid Integration Study (USAID & NREL, 2018) and 

the CREZ study (USAID & NREL, 2020). The development of the Philippines’ CREZ was 

similar to the CREZ of Texas, but the transmission development planning approach in that 

analysis used production related cost-benefits as the only indicators. Since Texas adopted the 

multi-value transmission planning to connect its CREZ to the West Texas and Houston load 

centers, a similar approach can possibly be implemented to connect the Philippines’ CREZ to the 

country’s load centers. 
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Case Study 2: Brazil’s Demand Response, Transmission Expansion, and 

Foreign Financing  

 

 

Background  

Brazil holds a unique place among the world’s major electricity grids for its high dependence on 

renewable energy generation, ranked first globally among major grids (Maguire, 2023) and 18th 

overall (Bloomberg NEF, 2023). 83% of Brazil’s electricity generation is from renewable 

sources, compared to a global average of 25% (De Oliveira, 2023). Historically this has mostly 

been hydroelectric generation, but wind and solar are increasingly important generation sources. 

In 2022, hydropower made up 54% of Brazil’s generation, with wind and solar each at 12% 

(Maguire, 2023). Brazil’s National Integrated System (SIN) connects more than 150,000 km of 

transmission lines, with transmission and distribution both managed by the National Electric 

System Operator (ONS) (De Oliveira, 2023). In recent years, a combination of droughts and 

increasing electricity demand have reduced the percentage of generation coming from 

hydropower, with emissions growing as thermal power plants fill the gap (De Oliveira, 2023).   

  

Key lessons learned from Brazil’s grid modernization efforts:  

• Tariff flags system for demand response provides transparency and advanced notice to 

customers, enabling them to adjust their electricity use in response to changes in 

generation costs;  

• Transmission expansion to connect the remote Amazon state of Roraima is enabling 

increased renewable energy integration for the state, reducing its dependence on thermal 

generation by 70%;  

• Chinese government financing of grid infrastructure provides an essential source of 

capital, but needs to be balanced with maintaining domestic control of the grid.  



 34 

 

 
Figure 7: Brazil boosted clean electricity generation capacity by more than 35% from 2017 to 

2022.  

Source: Ember & Reuters (2023). 

 



 35 

1. Demand Response  

To support the electricity system’s reliability in the face of these changes in generation and 

demand, in 2015 Brazil’s government introduced a new demand response system using tariff 

flags (National Electric Energy Agency, 2022b). These tariff flags serve as a signal to customers 

on the conditions of electricity generation and how their electricity prices will be affected as a 

result. There are no new costs associated with this demand response system; the tariff flags 

simply offer a price signal on customers’ monthly electricity bill, making the following month’s 

forecasted changes in costs more transparent and understandable to customers. This in turn 

encourages energy conservation during periods of increased generation costs or high demand 

(National Electric Energy Agency, 2022b).    

Under the tariff flags system, there are four levels: Green, Yellow, Red Level 1, and Red Level 

2. A green flag indicates that forecasted electricity generation costs are low, typically due to 

ample hydropower, and there is no extra charge added to customers’ electricity bills. A yellow 

flag signals that the cost of generation has increased moderately. Dams’ water levels for 

hydropower generation may be low and generation may be shifting to more expensive thermal 

power plants. An additional charge is applied to customers’ electricity bills ($0.004 USD per 

kWh). A red flag shows that the cost of generation is high. This may occur in times of drought or 

heightened demand for electricity. Customers pay a higher surcharge on their electricity bills 

($0.008 USD per kWh for Red Level 1, or $0.019 USD per kWh for Red Level 2) (National 

Electric Energy Agency, 2022a; National Electric Energy Agency, 2022b).  

Brazil’s tariff flags approach has been effective in making its electricity distribution system more 

financially stable, with the Yellow and Red flagged surcharges enabling distributors to cover 

changes in the cost of generation. The tariff flags system has thus far been less effective in 

reducing customers’ electricity consumption. To effectively reduce consumption, especially 

among customers whose demand is less price-sensitive, tariff flags need to come with greater 

stability, clarity, and transparency (Viana et al., 2020). To date, amendments to Brazil’s tariff 

flags methodology have not been communicated to customers with sufficient notice to produce 

changes in electricity consumption behaviors (Viana et al., 2020). When customers understand 

these changes in their electricity prices and have sufficient time to respond to price changes, 

tariff flags are more likely to produce the desired effect of demand response. 

This type of simple demand response system, helping customers to better understand changes in 

their electricity costs and change their behaviors accordingly, has potential for reducing peaks in 

the demand curve and improving system reliability in other contexts such as the Philippines.  

Demand response systems are also a more affordable option to meet electricity demand 

compared with building out new infrastructure, such as substation upgrades and new peaker 

power plants. As the Philippines increases its integration of variable energy resources such as 

wind and solar generation, electricity prices are likely to fluctuate, especially since the 

Philippines passes all costs of generation on to the consumer (CSV, 2023). Communicating these 
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price changes to consumers in a stable, transparent manner with sufficient advanced notice will 

help to proactively involve them in the energy transition.   

2. Transmission Expansion to Connect Isolated Areas  

Brazil also offers valuable lessons for expanding transmission to connect isolated regions to the 

national grid. In Brazil, the priority for this expansion has been the remote northwestern Amazon 

state of Roraima, the only one of the country’s 27 states not connected to the national grid 

(Ministry of Mines and Energy, 2024). The Philippines faces similar issues in connecting remote 

islands to its main national grids of Luzon, Visayas, and Mindanao.   

In the case of Roraima, the state’s population of nearly half a million people currently rely on 58 

thermal power plants powered by diesel, natural gas, and biomass, with only one small 

hydroelectric plant (Ministry of Mines and Energy, 2024). Work is underway to interconnect 

Roraima to SIN, the national grid, by 2026. This work will cost approximately $520 million 

USD (Ministry of Mines and Energy, 2024). This interconnection will reduce the state’s reliance 

on thermal power generation by 70%, as well as reducing the cost of operating local thermal 

power plants by approximately $40 million USD per year (Ministry of Mines and Energy, 2024). 

Buildout of the new transmission lines are estimated to create more than 11,000 direct and 

indirect jobs (Ministry of Mines and Energy, 2024).   

The cost of expanding transmission to connect Roraima to the national grid looks affordable 

when compared with the subsidies currently used to support fossil fuel-based generation in 

remote areas around the country. In 2023, these subsidies totaled $2.3 billion USD nationally, 

with approximately 20% (around $500 million USD) dedicated to Roraima (Osava, 2023). When 

taking this into consideration, the cost of expanding transmission to Roraima is only barely more 

expensive than the subsidies the state consumes in a single year. If internalizing the added 

benefits of reduced emissions, a more reliable electricity supply, and job creation that the 

transmission expansion project will provide (as could be done through the use of multi-value 

transmission planning, highlighted in the U.S. case study), such projects become even more 

advantageous. The internalization of environmental benefits is likely to be a useful strategy in 

attracting more climate and sustainability-focused international investors to support grid 

modernization projects in LMICs such as the Philippines. 

3. Balancing Act: Foreign Financing of Brazil’s Grid Infrastructure  

In December 2023, the Chinese state-owned electric utility company China State Grid won “the 

largest lot in the biggest auction of Brazil’s electricity transmission lines in history” (Gates, 

2024). Over the next six years to 2030, China State Grid will invest $3.6 billion USD to build 

1,513 km of transmission lines and substations in three of Brazil’s states (Gates, 2024). This 

project will increase the grid’s capacity to transport wind and solar energy from northeastern 

Brazil, where the generation is located, to more populated areas for consumption.  
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According to Ismael Arciniegas Rueda, a senior economist and professor of policy analysis at 

Pardee RAND Graduate School: “China is the only one with the financial muscle, and especially 

when you think about this ultra-high voltage, very long-distance transmission lines, it’s the only 

one that knows how to do it” (Gates, 2024). China is the leading country in the world for 

renewable energy generation capacity, especially wind and solar (Institute of Applied Economic 

Research, 2023). From 2014 to 2021, China planned or completed 80 times more high-voltage 

transmission interconnections than the United States (McCalley, 2023). Many of these 

transmission projects have focused on connecting renewable generation located in distant regions 

of the country to China’s urban demand centers (McCalley, 2023), something countries like 

Brazil seek to emulate.  

China State Grid’s transmission development in Brazil is part of China’s larger work through its 

Global Energy Initiative (GEI), a program first announced by President Xi Jinping to a United 

Nations summit in 2015 (Gates, 2024). Through GEI, China State Grid has built three ultra-high 

voltage (UHV) transmission lines in Brazil, and China has built 37 UHV lines overall. In 

contrast, the rest of the world has only built two such lines (Gates, 2024).   

This type of foreign ownership of grid infrastructure presents potential concerns. China’s 

approach to funding infrastructure projects in LMICs provides valuable capital to countries with 

insufficient domestic financing yet has been criticized for creating a “debt trap” for countries 

unable to repay their loans (Samaranayake, 2021). In the Philippines, China State Grid owns 

40% of NGCP, which operates and develops transmission nationwide; 40% is the upper limit for 

foreign ownership as set out in the Philippine Constitution (Rivas, 2023). Continued discussion 

with diplomatic counterparts in Brazil may be a useful tool for the Philippines to understand how 

other countries are choosing to balance national security with opportunities for foreign 

government financing of critical grid infrastructure.  Drawing international financing from a 

broader, more diversified range of sources, as has been done through the JETPs, may help to 

reduce the risk of relying too heavily on the financial support of any single foreign government. 
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Case Study 3: South Africa’s National Smart Grid Vision and 

Investments in Building Local Capacity  

 

Domestic investments will be insufficient to facilitate the Philippines’ energy transition, 

including executing the grid modernization changes needed. The size of the Philippine financial 

market is smaller than that of other emerging markets in Asia, while the access to finance is 

below the global average (OECD, 2024). As stated previously, the Philippines needs investment 

capital of around $9 billion USD to support a smart and green grid in the near term (The 

Rockefeller Foundation, 2024). Cumulatively, $337 billion USD will be needed to meet the 

renewable energy targets by 2040 (OECD). International finance is necessary to fund these 

transitions given the insufficiency of solely domestic finance. Emerging markets and developing 

economies like the Philippines need diversified sources of finance, from public development 

banks, private investors, and concessional finance from MDBs and DFIs, to transition away from 

coal-dependent economies. This need was recognized and operationalized in South Africa for the 

first time through the Just Energy Transition Partnership.  

1. Investments in Municipal Capacity 

The Just Energy Transition Partnership (JETP) between the government of South Africa and the 

governments of France, Germany, the United Kingdom (UK), the United States (US), and the 

European Union was announced in November 2021 at the UNFCCC’s (United Nations 

Framework Convention on Climate Change) 26th.  Conference of the Parties (COP26) (The 

Presidency, Republic of South Africa, 2022). The main goal of this partnership is to accelerate 

the decarbonization of South Africa’s coal-dependent energy system, while generating newer and 

diversified economic opportunities for the nation’s workers and communities (The Presidency, 

Republic of South Africa, 2022). Similarly to the Philippines, South Africa has historically had 

and continues to have a high reliance on coal and an unreliable electricity supply with frequent 

blackouts. The preparation of the JET Investment Portfolio (JET IP) and the investment needs 

Key lessons learned from South Africa’s National Smart Grid Vision and Investments in 

Building Local Capacity: 

 

• Investing in municipal readiness, via municipal capacity building and training of 

technical workforces, is necessary to the success of energy transition initiatives, 

including grid modernization   

• Building a smart grid vision by identifying key priority areas and deployment plans for 

the country’s context is an important first step to begin constructive grid modernizing 

activities  

• Facilitating a policy working group across a wide range of stakeholders with a focus 

on collaborative, cooperative, and iterative planning can be useful in sharing resources 

and knowledge to build a robust implementation plan   
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prioritized in the plan can offer valuable reference points for stakeholders in the Philippines as 

they identify grid modernization-related policy priorities within the context of the Philippines.  

The JET IP designed by the national government outlines the following 5 sectors for transition 

investments during the 5-year period from 2023-2027: 1) Electricity sector, 2) New Energy 

Vehicle sector 3) Green Hydrogen sector 4) Skills development, and 5) Municipal capacity (The 

Presidency, Republic of South Africa, 2022). The identified investment needs total to $98.7 

billion USD, with the $8.5 billion USD received as part of the JETP funding package included 

and directed towards priority projects that are ready to be implemented (Suharsono & Maulidia, 

2023). Out of the 5 sectors, Skills development and Municipal capacity are cross-sectional such 

that the investments made in these areas can directly result in positive outcomes for other 

economic and workforce outcomes. In the context of this report, the focus is on the investments 

identified in the Municipal capacity sector (Figure 6).  

 

Table 5: Municipal investment needs identified in the JET IP. 

Exchange rate used in the JET IP 1 USD = 15 ZAR. 

Source: The Presidency, Republic of South Africa, 2022 

Municipal Investment Needs, 2023-2027 USD billion 

Infrastructure: Distribution Maintenance 13.33 

Infrastructure: Distribution modernization for NEVs 4.87 

Infrastructure: Electrification backlog 3.00 

Operational: Demand-side management 0.03 

Operational: Energy access design 0.01 

Capability and capacity 0.02 

Collective planning 0.002 

Municipal revenue modelling 0.01 

TOTAL 21.27 

 

 

The goal of the Municipal capacity investments is to support municipal and local government 

entities through direct funding such that these entities are equipped and ready to receive private 

renewable energy investments (The Presidency, Republic of South Africa, 2022). This can in 

turn allow local government entities to enable energy access for people and businesses in their 

respective jurisdictions (The Presidency, Republic of South Africa, 2022). The South African 

government has identified two main high-impact outcomes: (1) Support grid maintenance and 

upgrades to “accommodate the increasing penetration of renewable electricity generation”, and 

(2) Facilitate equitable energy access by developing an “appropriate, well-managed, and 

adequately financed service delivery model” (The Presidency, Republic of South Africa, 2022). 

Additional opportunities include enhancing collective engagement and planning, investing in 

research and modelling, facilitating knowledge sharing within and across municipalities, and 

capacity building of the workforce to facilitate efficient implementation (The Presidency, 
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Republic of South Africa, 2022). Given that the Philippines has challenges with the involvement 

of local and regional government units in grid management and planning, it is necessary that 

investments are directed towards municipal capacity building to ensure the successful 

implementation of any grid modernization policies or financing opportunities.  

2. Facilitation of a policy working group for smart grids 

Prior to the JET IP, the South African National Energy Development Institute (SANEDI), an 

agency of the South African Department of Mineral Resources and Energy, set up the South 

African Smart Grid Initiative (SASGI) in 2012 (South African Smart Grid Initiative (SASGI), 

2018).  This initiative is a policy working group that includes industry stakeholders within South 

Africa’s Electricity Distribution Industry (EDI), SANEDI members, policy makers, regulatory 

authorities, researchers, and technology manufacturers (South African National Energy 

Development Institute (SANEDI), 2023). In March 2023, SASGI released the Strategic National 

Smart Grid Vision that provides a framework for transitioning to a “modern, integrated, and 

intelligent grid” in South Africa. Within this framework, the vision development approach 

(Figure 10) provides for cooperative planning for a smart grid that can be a useful example as the 

Philippines identifies its own grid modernization priorities.   

 

Similarly to SASGI, the Philippines can facilitate a policy working group that specifically targets 

smart grid deployment in the country. In their vision development approach, the SASGI policy 

working group identified focus areas, along with areas that called for an iterative process (Figure 

10). They further outlined three key strategic foci in the Vision document: (1) Smart Revenue 

Enhancement (2) Smart Electrical Asset Management, and (3) Distributed Generation (SANEDI, 

2023). The vision also includes the generic deployment plans for each of these focus areas that 

consist of different planning phases and general timelines for implementation. These focus areas 

and deployment plans offer cooperative and collaborative policy planning frameworks that can 

be adapted to the Philippines’ context.   
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Figure 8. The Vision development approach for the SASGI policy working group for a smart, 

modernized grid in South Africa.  

Source: SANEDI, 2023.   

 

3. Accessing international finance 

Beyond municipal investments, the Philippines can draw lessons from the JETP model to 

broadly access financing from international sources for its energy transition. The DOE PH has 

already mobilized resources to express its significant interest in receiving a JETP-like funding 

package. However, the JETP model has received several criticisms in terms of the impact of this 

model to truly mobilize finance, without putting host countries in long term debt to richer 

countries in the Global North (Sweeney, 2024). The lack of follow-through on the investment 

commitments from both the IPG and host countries has risked impairment of the cooperation and 

trust that it takes to build such international partnerships (Curtin et al., 2024). However, it is 

important to recognize the immense political economy challenges and changes that host 

countries are undertaking and that requires continued time and effort, from all that are involved 

(Curtin et al., 2024). 
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In recognition of the challenges of the current JETP model, the Rockefeller Foundation and 

Climate Smart Ventures have proposed piloting a “country platform model” in the Philippines to 

attract international investment to facilitate an energy transition in the Philippines while 

prioritizing grid modernization (The Rockefeller Foundation, 2024). The country platform, if 

piloted in the Philippines, could provide “an institutional home” for stakeholders to collaborate 

and develop an investment plan before the announcement of a political deal (Curtin et al., 2024). 

By engaging with MDBs, the emphasis would be to develop a credible investment plan and 

allow stakeholders to anticipate and thus mitigate any regulatory barriers to attracting 

international capital (Curtin et al., 2024). This sort of anticipatory planning at the design stage is 

necessary to avoid policy-making blind sports, an issue that the South African JETP suffered 

from specifically in terms of the support for coal-dependent communities in the country 

(Suharsono & Maulidia, 2023). The DOE PH, and the wider network of policy stakeholders in 

the Philippines, need to institutionalize widespread policy reforms that would not only bring in 

international finance, but also sustain its flow, monitor and evaluate progress, and specifically 

address the energy access needs of Filipinos.  
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Policy Recommendations for the Philippines 

The following recommendations are the priority areas we have identified that stakeholders in the 

Philippines can consider developing a context-specific policy environment conducive to grid 

modernization efforts in the Philippines. The target implementors for these recommendations are 

the DOE PH and the ERC. This is a non-exhaustive list of recommendations and can be further 

augmented by the key lessons learned in the case studies and resources in the References 

section.  

  

Implement a multi-value planning framework and that allows for a comprehensive 

understanding of all economic benefits from transmission development: 

With increased penetration of distributed energy resources such as wind and solar on the 

generation side, new dynamics will inevitably be created on the distribution side in the 

Philippines. We recommend that a multi-value planning framework be implemented in the 

Philippines to incorporate the wide range of economic benefits available via grid modernization, 

in addition to the production costs. By accounting for the six benefits as mentioned in Table 3, 

the Philippines can leverage the added economic benefits to attract investments in their 

transmission system, while accounting for the avoided cost to ratepayers. A robust understanding 

of the comprehensive costs and benefits of different transmission investments will be 

instrumental in designing better policies that target the specific needs identified via the planning 

analysis.   

 

Improve integrated resource planning efforts to incorporate considerations for non-wire 

alternatives: 

Given that the Philippines faces considerable financing challenges to investing in transmission 

infrastructure with high upfront costs, we recommend that the Philippines adequately implement 

non-wire alternatives. These non-wire alternatives include investments in demand response 

programs and energy storage technologies that can reduce the need for capital-intensive 

transmission upgrades. By utilizing multi-value and integrated resource planning, the Philippines 

can mitigate reliability and consistency issues through NWAs without the need for outright 

investments in transmission upgrades. Some utilities in the Philippines have already begun 

considering these alternatives. For example, as of September 2023, Manila Electric Co (Meralco) 

is in the process of launching a pilot project to roll out 5,000 smart meters as part of its 

Advanced Metering Infrastructure (AMI) Program (Rivera, 2023). The Philippines needs to 

expand these pilot projects and build on the momentum such industry first movers can generate.   

 

Gradual involvement of customers in demand response programs: 

Taking lessons from the tariff flags system in Brazil, there is potential for the Philippines to 

replicate or innovate a demand response program that matches the behaviors and needs of 

electricity consumers in the Philippines. Given the already-high cost of electricity in the 

Philippines, it is imperative that demand response programs enable consumers to understand 
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price changes and adapt their behaviors to reduce their electricity cost burden, while 

simultaneously improving the reliability of the nation’s electricity system by reducing peaks in 

demand. 

 

Establish a multi-stakeholder regulatory framework that streamlines permitting and 

licensing processes: 

The current regulatory framework faces two main challenges as highlighted earlier – ineffective 

means for the ERC to incentivize the NGCP and other utilities to take action, and extended 

timelines for permitting and licensing that delay implementation. We recommend that the 

Philippines introduce a multi-stakeholder regulatory oversight process that allows for effective 

knowledge sharing amongst relevant agencies and departments. This will allow all the relevant 

stakeholders, and not just the ERC, to address the performance of the NGCP and streamline 

permitting and licensing processes. This can also include creating dedicated spaces for 

consumers to voice their feedback in response to any policies or regulations that are put in 

place.   

 

Introduce performance-based incentives: 

Performance-based regulations (PBR) or incentives have been identified as an important driver 

for accelerating the deployment of smart grid projects (International Energy Agency (IEA), 

2021). We recommend that the Philippines introduce performance-based incentives specifically 

targeting pilot projects for newer technologies and programs, along with incentivizing long-term 

programs that ensure the durability and spur investment. PBR can also include incentives based 

on a utility’s financial performance that increases the reliability of supply for end-users (IEA, 

2021).  

 

Increase government intervention in electricity pricing:  

The current liberalized nature of the Philippines’ power market results in costs of electricity 

production being predominantly passed on to consumers. As a result, electricity prices are the 

highest in Southeast Asia and represent a significant financial burden to low-income consumers. 

In contrast, other national governments in the region may subsidize the cost of electricity 

production by up to 50% (CSV 2023). We recommend the introduction of subsidies to increase 

energy justice so that not all costs of production are passed on to consumers. Grid modernization 

and smart grid technologies to support integration of renewable energy will have high up-front 

costs that would have an unfair and unmanageable impact on low-income consumers. Over the 

long term, however, these projects will result in cheaper, more reliable access to electricity, at 

which point the government can reduce its subsidies.  

 

Build capacity of the Local Government and Regional Government Units (LGUs and 

RGUs) and invest in enhancing their technical capabilities: 

Investments in a smarter grid, including energy storage programs, demand response programs, or 

buildout of transmission infrastructure, ultimately fall under the direct responsibility of LGUs 
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and RGUs for on-site implementation. These LGUs and RGUs have not been involved in the 

traditional top-down planning approach taken by the DOE and the ERC, leading to challenges in 

the efficiency and timeline of new projects. We recommend that the Philippines provide direct 

funding support to the LGUs and RGUs to improve their technical capacity. This technical 

capacity will include the addition of new employees and implementing training programs for 

existing employees to enhance their knowledge on the dynamic nature of the distribution system 

and current smart grid technologies. This will allow for the local stakeholders to choose and 

implement programs and policies best suited to the needs of their jurisdiction, while aligning 

with any national frameworks surrounding grid modernization. Another measure can be to 

facilitate knowledge sharing spaces among LGUs and RGUs around the country or where pilot 

programs have been implemented, such that lessons learned can be used for better 

implementation in the swiftest way possible.   

 

Comprehensively evaluate the current operating and maintenance structure of the NGCP: 

Several stakeholders in the Philippines have brought up the challenges associated with the 

NGCP, specifically in terms of the revenue caps and energy security issues. We recommend that 

the Philippines use the momentum that a JETP or other international financing partnerships can 

bring to evaluate this ownership structure. Energy security is vital to the Philippines and such an 

evaluation will facilitate a discussion on how the Philippines can best plan for an equitable 

energy future for all its citizens.   

Closing Thoughts 

In conclusion, we believe that grid modernization represents a major opportunity for the 

Philippines and will be a key condition to support the country’s energy transition. Grid 

modernization policies and programs will enable integration of domestically sourced renewable 

energy and prepare the Philippines to meet the projected 6.6% annual increase in peak electricity 

demand (World Bank, 2023). This grid-rooted energy transition will reduce the country’s 

dependence on fossil fuel imports, relieving the current burden on Filipinos from high and 

fluctuating electricity prices (Xinhua, 2023). It will also support increased economic 

development by creating an affordable electricity supply to power industries and businesses. 

Application of the policy, regulatory, and financing approaches highlighted throughout this 

report, combined with support from international partners, will help to make the Philippines’ 

energy transition not only achievable, but just.  
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