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Executive Summary
Project Objective 

To help the governments and relevant stakeholders in the Philippines, Indonesia and Vietnam assess the options to initiate a secure and cost-
effective phase-out of coal-fired power plants (CFPP) from their power generation mix, providing them with a high-level prioritisation of plants to
retire in the short to medium term through an Energy Transition Mechanism (ETM), and developing a pre-feasibility assessment of the financial
value of representative plants for a pilot ETM.

Approach and Methodology 

The project objective was accomplished through three components:

o Assessing the policy and regulatory environment under which CFPPs are operating in each country: this includes an analysis of each country’s climate
change commitments and key policies, a review of the national power landscape and electricity market mechanisms, the role of renewable energy,
policy assessment of funding vehicles, and identifying opportunities and challenges for implementing an ETM in a given country.

o Developing and applying a “multi-criteria analysis” (MCA) framework to carry out a high-level screening of each country’s coal fleet: this framework
uses three scoring criteria to select and rank CFPPs as candidates for early retirement, with a higher score indicating greater priority.

i. Security score: this assesses how the early retirement of a CFPP can affect a grid’s security of supply;
ii. Cost score: this assesses whether the CPFF’s operations are economically viable in terms of generating strong cash flows;
iii. Carbon score: this assesses how the removal of the CFPP will contribute to carbon emissions reduction.

o Carrying out a detailed financial analysis of shortlisted CFPPs representing c.40%-50% of each country’s coal fleet: plants are selected for detailed
financial analysis based on plant-specific events or considerations beyond the scope of the MCA. The financial analysis of each shortlisted plant
includes a review of historical financial and operating performance, a study of existing revenue and cost structures, and the development of valuation
assumptions covering economic, revenue, cost and capital structure considerations. The valuation exercise employs a discounted cash flow (DCF)
analysis using base case assumptions, as well as assumptions reflecting three policy scenarios. While the DCF analysis using base case assumptions
is applied to all shortlisted plants, the valuation for the three scenarios is carried out for 3-4 sample plants.

Executive Summary
Philippines: Insights on Policy 
• The Department of Energy (DOE) has established a moratorium on new CFPPs, and the national government has publicly declared preference

on renewable energy (RE) over coal. However, the moratorium on CFPPs does not cover existing CFPPs in DOE’s project pipeline. In addition,
RE policies have been resisted by local market participants and the government’s supportive stance towards RE could change when a new
administration takes over in 2022.

• Currently, there are no regulations or legal frameworks that support an ETM. However, conceptually, the Special Purpose Vehicle (SPV) Act of
2002 is similar as it allows banks and other financial institutions to transfer their non-performing loans in an SPV, which would then be sold to
a third party from the private sector. Establishing a mechanism for an ETM along the lines of the SPVs would require new legislation, which
could delay or water down an ETM.

Philippines: CFPPs to Prioritise for Retirement 
• The plants to prioritize are relatively more mature, of large size and medium level of utilization.
• The majority of the plants with the highest total scores are located in Luzon, while those with the lowest scores are largely concentrated in

Mindanao due to its limited excess capacity and higher reliance on coal.
• PCPC, SEM-Calaca and Mindanao Coal are recommended to be among the first plants to be retired early through an ETM. Sual, Pagbilao or

Quezon Power should also be considered for retirement and included in the full feasibility assessment given their high estimated DCF valuation
result, strong MCA ranking, and inclusion in the shortlist of plants selected for financial analysis.

Philippines: Financial Value 

• Plants shortlisted for financial analysis represent 54% of the total coal fleet (5.9 GW of gross coal plant capacity) and have an estimated
market value of USD 7 billion. Expected DCF valuation to range from USD0.4 to USD2.0mn/MW, with the smaller plants with more profitable
PPAs driving the valuation higher.

• Asset owners are expected to request for full value (Scenario 1) and alignment with market comparables, with no clear direction from DOE on
future coal retirement.
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Executive Summary

• The latest draft power development plan (PDP8) notes increasing shares of RE and decreasing shares of coal in national power generation.
However, according to the Ministry of Industry and Trade (MOIT), despite the associated environmental problems, Vietnam cannot do without
coal-fired power plants for another 15 years at least. There is no current alternative that can help Vietnam ensure energy security and maintain
stable prices.

• Coal plant retirement plans are evolving with recent proposals from local authorities such as Long An, Ninh Binh, and Ha Tinh to retire or
transition existing coal plants to LNG/RE plants.

• However, a lack of clarity on future electricity tariffs, low feed-in-tariffs and high investment cost of newer technologies are key challenges
affecting the pace of the energy transition.

• The plants to prioritize are mature, of a large size, medium level of utilization and very pollutant.
• The plants with the highest total scores are primarily concentrated in the North of Vietnam, which is also where the majority of plants are

located.
• Uong Bi Expansion, Hai Phong 1 and Hai Phong 2 are recommended to be among the first plants to be retired early through an ETM. Pha Lai 1

should also be considered for retirement and included in the full feasibility assessment given its strong MCA ranking and inclusion in the
shortlist of plants selected for financial analysis.

• .

• Plants shortlisted for financial analysis represent 46% of the total coal fleet (9.6 GW of gross coal plant capacity) and have an estimated
market value of USD 9.6 billion. Expected DCF valuation range from USD 0.5 to USD 2.0mn/MW, but there is a need to further study actual PPA
tariff and cost structures of existing plants including probability of renewal after PPA expiry.

• Asset owners are expected to request for full value (Scenario 1) and market comparables, with no clear direction from EVN on future coal
retirement despite accelerated RE deployment.

Vietnam: Insights on Policy 

Vietnam: CFPPs to prioritise for retirement 

Vietnam: Financial Value 

Executive Summary

• Indonesia has submitted its long-term commitment in carbon reduction (LTS-LCCR) which includes an aim to reach net zero by 2060. However,
PLN’s current policy strategies to develop additional power capacity follow a resource-based principle, which include prioritisation of mine
mouth CFPPs in regions with high coal potential. In addition, consistent demand overestimation has led to oversupply and leaves little room for
additional renewables generation.

• There is no actual prohibition against early retirement of coal in regulation or contract structures. However, existing regulations stipulate that
PPAs cannot be transferred before the commercial operations date – in practice, this has been included as a clause to prohibit transfer of
assets to a different entity for the first five years.

• As coal is significant to the economy, and continues to play the primary role in power generation going forward, the strategy for coal retirement
should consider a slightly longer timeframe for CFPP retirement (over 10 years), unless actions are taken to accelerate and increase the
deployment of renewables compared to what is currently planned and significantly diversify sources of flexibility.

• The plants to prioritise are mature, large in size, have a medium level of utilization and are very pollutant. The plants with the highest total
scores are primarily located in Java-Bali as the CFPPs are expected to continue playing a dominant role in generating power for the grid in the
long run, compared to Sumatra where coal generation is expected to contribute less than 50% of total power generation in 2030.

• Keban Agung, Sumsel 5 and Paiton 1 are recommended to be among the first plants to be retired early through an ETM. Celukan Bawang
should also be considered for retirement and included in the full feasibility assessment given its good DCF valuation, strong MCA ranking and
inclusion in the shortlist of plants selected for financial analysis.

.

• Plants shortlisted for financial analysis represent 36% of the total coal fleet (9 GW of gross coal plant capacity) and have an estimated market
value of USD 10.1 billion. Expected DCF valuation range from USD 0.7 to USD 1.6mn/MW, with lower valuations due to lower tariffs and shorter
asset lives (based on PPA only, no extension).

• Asset owners are expected to request for full value (Scenario 1) and market comparables. However, with indication from PLN for retirement
starting in 2030, a phase out option (Scenario 2) is possible.

Indonesia: Insights on Policy 

Indonesia: CFPPs to prioritise for retirement 

Indonesia: Financial Value 
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Energy Transition Mechanism (1/2)
Introduction
The ETM is a blended finance vehicle designed to significantly accelerate the growth of renewable energy by retiring a significant
proportion of a country’s existing carbon-intensive power assets. The ETM concept was initially developed by Donald Kanak at
Prudential and is based upon several years of research and consultations with a wide range of stakeholders from the public and
private sectors.

Vehicle Overview
An ETM would be established for a specific country and designed within that country’s unique political, legal and energy system. It
would be composed of two complementary financial facilities: a carbon reduction facility (CRF) and a clean energy facility (CEF).

The current owners of the carbon-intensive power assets agree to transfer these assets to the CRF in exchange for cash and possibly
equity interest in the ETM. These asset owners, which in many cases are state-owned power companies, would be expected to invest
the cash they received into renewable energy, grid upgrades etc., and activities that support a just transition for workers and local
communities.

Under ownership of the CRF, the coal-fired power assets would continue to operate for an agreed period that is shorter than the
current expected lifetime, but long enough to pay back the ETM investors/lenders. In parallel, the CEF collaborates with the national
authorities and power sector to provide finance, technology assistance and know-how to accelerate the deployment of renewables.
As the CEF builds up renewable energy capacity and storage, the CRF retires its assets and accelerates the country’s low-carbon
energy transition.

Energy Transition Mechanism (2/2)
The diagram below shows how the ETM would operate.

D. Kanak. 2021. How to accelerate the energy transition in developing economies. World Economic Forum. 25 January. 
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Project background and overview 
The Asian Development Bank (ADB) has contracted the Carbon Trust (CT), Climate Smart Ventures (CSV) and Asia Group Advisors
(AGA) to carry out a small-scale technical assistance (TA) on opportunities to accelerate coal to clean power transition through the
implementation of an ETM in three Southeast Asian development member countries: the Philippines, Vietnam and Indonesia.

The project aims to help the governments and relevant stakeholders of the three countries assess the options to initiate a secure and
cost-effective phase-out of CFPPs from their power generation mix, providing them with a high-level prioritisation of plants to retire in
the short to medium term through an ETM, and developing a pre-feasibility assessment of the financial value of representative plants
for a pilot ETM.

The project is composed of three main tasks:

1. Assessing the policy and regulatory environment under which CFPPs are operating in each country in order to understand the
feasibility of acquiring, retiring and replacing CFPPs from a regulatory perspective.

2. Developing and applying an MCA framework to carry out a high-level screening of each country’s coal fleet, identifying and
ranking CFPPs based on country-level and plant-level factors.

3. Carrying out a detailed financial analysis of representative power plants in each country based on the results of the high-level
screening. This individual plant analysis will be used to estimate the value of a significant share, say 50%, of each country’s coal
fleet that could be retired early.

The project will have the following outcomes:

1. Pre-feasibility level analysis of an ETM in the Philippines, Vietnam and Indonesia (this document)

2. Terms of reference and scope of full feasibility study for a pilot ETM to be aimed at replacing coal power generation with clean
energy technologies (submitted on 30th April, 2021)

Financial analysis 
summary and 

estimated value of 
retiring 50% of each 
country’s coal fleet

Overview of project outputs

Assessment of 
country generation 
landscape in each 

country

Screening of 
national coal power 

plants and initial 
ranking using MCA

Detailed financial 
analysis of 

representative 
power plants in 

each country 

Terms of reference 
for a full feasibility 
study to design the 
structure of a pilot 

ETM

Development of a 
“multi-criteria 

analysis” (MCA) 
framework 

Final report that 
summarizes the 

financial analysis 
and final ranking 

using MCA

Carbon Trust

AGA

CSV
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Final report structure
This report summarises the key findings of each project output and is structured as follows:

• Section 2: The Methodology section outlines a unique method applied in this project to prioritise and rank CFPPs
for early retirement and identify their financial value in each country. This method is a combination of the MCA
framework developed by the Carbon Trust and a detailed economic and financial analysis on selected plants
developed by CSV.

• Sections 3, 4 and 5: For each country, the Pre-feasibility Analysis of an Energy Transition Mechanism has been
structured into three main sections:
i. A detailed assessment of the power landscape conducted through primary and secondary research. This

includes the existing policy and regulatory landscape for the development, operation and retirement of CFPPs;
the current and forecasted characteristics of the electricity system and markets; and techno-economic
characteristics of the CFFP fleet in each country.

ii. The results which show the application of this method and further analysis on the characteristics of the
portfolio of CFPPs selected and their hypothetical value if retired early through an ETM.

iii. The conclusion regarding the country’s readiness for early CFPP retirement and the characteristics and
financial value of the CFPPs to prioritise first

• Section 6: The Final Conclusion of the report presents a comparative analysis of each country’s readiness for an
ETM and the financial value of selected plants that could be tested in a pilot ETM for each country. The
Recommendations suggest further work to be considered in a full feasibility study and outlines the key next steps
for successful ETM implementation in each country.

Section 2

Methodology
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A multi-criteria analysis combined with a detailed financial assessment 
to inform the retirement of CFPPs through an ETM

STEP 1: 
Country level 

factors 
assessment

STEP 2: 
Scoring of 
generation 

unit 
indicators

STEP 3: 
Ranking of 
CFPPs for 
retirement

STEP 4: 
Pace of coal 

fleet 
retirement

STEP 5: 
Detailed 
financial 
analysis

STEP 6: 
Definition of 

plants for 
pilot ETM

Assessment of 
country context 
that informs the 
generation unit 

level scoring 
results

Scoring is 
conducted at the 

unit level to reflect 
the fact that coal 
plants may have 

different unit 
sizes, ages and 

utilisation

An overall 
ranking is 

presented at the 
plant level, 

calculated as the 
average of the 

unit level scores

The pace of coal 
fleet retirement is 

determined by 
considering a final 
assessment of the 
relevance of coal 
to the economy

A detailed financial 
analysis is carried 
out on shortlisted 

plants identified for 
retirement through 
a second layer of 

analysis to 
determine their 

viability for an ETM

Selected plants are 
recommended for 
a pilot ETM based 
on a combination 
of the ranking and 

financial value

Multi-Criteria Analysis 
(MCA) Framework
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MCA Introduction (1/3)
Objectives
The “multi-criteria analysis” is a framework that has been developed to carry out a high-level screening of a country’s coal fleet to
identify and rank CFPPs for early retirement in the context of an ETM – or any retirement mechanism, taking into account the three
general principles of energy policy: security, cost and carbon. As described in the Introduction section, the ETM aims to acquire
CFPPs and retire them early while investing in rapid renewable energy deployment in order to accelerate a country's energy
transition.

By taking a holistic view of coal retirement, the MCA can provide certainty and confidence to governments and stakeholders that a
strategic energy transition perspective has been taken when considering CFPPs for early retirement, building the ETM’s credibility. It
can therefore be used as an entry point for comprehensive discussions with policymakers on how they should plan support for
energy transition initiatives, and as a policy tool to help size the potential scope of coal retirement policy and a government’s
participation in an ETM.

Overall, the MCA aims to: 

• Provide high-level insights on CFPPs that can be considered for early retirement in a country;

• Offer a foundation for engagement and communication with governments and international stakeholders on early coal
retirement using a retirement mechanism;

• Test plants that are considered good candidates for acquisition by an ETM.

MCA Introduction (2/3)
Guidance for use
The MCA framework should be used as a guiding reference point for governments on which CFPPs can be considered as candidates
for a retirement mechanism, and not as a definitive list of CFPPs which should be retired or a roadmap for coal retirement. Further
engagement with policymakers and stakeholders is necessary to build a more comprehensive picture of the feasibility of early coal
retirement within a country. As a country’s energy transition becomes more advanced, the MCA framework can be evolved over time,
incorporating new learnings and developments.

The MCA uses three scoring criteria to select and rank CFPPs as candidates for early retirement: security, cost and carbon;
culminating in a total score. Details of the scoring criteria are outlined below:

• Security score: This score is an assessment of how the early retirement of a CFPP could affect a grid’s security of supply. A high
score suggests that the CFPP will have limited to no impact to a grid’s security of supply.

• Cost score: This score is an assessment of whether the CFPP’s operations are economically viable in terms of generating strong
cashflows. A high score indicates that a strong financial contribution is likely in the event that the CFPP is acquired by a third
party.

• Carbon score: This score is an assessment of how the removal of the CFPP will contribute to carbon emissions reduction. A high
score indicates that the CFPP is highly pollutant.

• Total score: This score is an assessment of how suitable a CFPP is for retirement taking into consideration the three scores
detailed above: security, cost and carbon. The combination of the scores can be weighted if desired.
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MCA Introduction (3/3)
It should be noted that the final decision on how to rank CFPPs for early retirement in terms of security, cost or carbon is dependent
on what the government’s priorities are. For example, if the government chooses to focus on the economic viability of CFPPs for a
retirement mechanism rather than security of supply or emissions, then the cost score should be selected. However, if the
government has no preference on a particular score and decides to consider all three criteria equally, then the total score should be
used. This would suggest that:

1. The removal of the CFPP is likely to have a low impact on the security of the system;

2. The CFPP is likely to have good cashflows to justify its acquisition by a third party if confirmed by further detailed financial
analysis; and

3. The CFPPs is one of the more pollutant plants within the coal fleet.

Limitations
• The MCA does not include any financial assessment of CFPPs or consideration of specific power purchase agreements (PPAs),

and therefore, the MCA have to be complemented with a further financial assessment in order to determine their eligibility for the
ETM, or any other retirement mechanism.

• While the MCA does consider a policy element in the framework, it does not include a comprehensive assessment of a country’s
policy and regulatory environment and a separate analysis needs to be conducted to assess the feasibility of acquiring and
retiring CFPPs from a regulatory perspective.

• The accuracy of the MCA’s results is dependent on country-level and plant-level data that may not be readily available or easily
accessible.

Approach to developing the MCA 
In order to identify coal plants that are appropriate for retirement via an ETM, analysis is required to assess both (i) the country
context of the plant in terms of their degree of readiness to transition to clean energy, and (ii) the plant’s own operating conditions.

The key questions framing the development of the MCA framework are:

Country-level
1. To what extent is the country going to be heavily reliant on coal to meet its future energy demand?

2. Will the country be able to ensure a secure supply of energy in the future while phasing out coal?

3. Is the market regulation and decarbonisation policy conducive to phasing out coal?

4. How important is coal to the country’s economy in terms of job creation and trade?

Plant-level
o Security: Will the early retirement of the plant affect the country’s security of supply?

o Cost: Are the plant’s operations economically viable in terms of generating strong cash flows?

o Carbon: How can early retirement of the plant contribute towards decreasing carbon emissions? 
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Overview of the MCA framework to select candidate CFPPs for early 
retirement

STEP 1: 
Country level 

factors 
assessment

STEP 2: 
Scoring of 
generation 

unit 
indicators

STEP 3: 
Ranking of 
CFPPs for 
retirement

STEP 4: 
Pace of coal 

fleet 
retirement

STEP 5: 
Detailed 
financial 
analysis

STEP 6: 
Definition of 

plants for 
pilot ETM

Assessment of 
country context 
that informs the 
generation unit 

level scoring 
results.

Scoring is 
conducted at the 

unit level to reflect 
the fact that coal 
plants may have 

different unit 
sizes, ages and 

utilisation.

An overall 
ranking is 

presented at the 
plant level, 

calculated as the 
average of the 

unit level scores.

The pace of coal 
fleet retirement is 

determined by 
considering a final 
assessment of the 
relevance of coal 
to the economy.

MCA framework

The MCA framework constitutes four key steps which precede the detailed financial analysis and definition of candidate 
plants for the ETM

The pace of retirement will depend on a final
qualitative assessment of the relevance of coal to
the country’s economy.

Detailed building blocks of the MCA framework

Cost ScoreSecurity Score Carbon Score

Utilisation score

Size score

Emissions 
score

1) Relevance of coal 
generation in 

meeting demand

2) Relevance of coal 
generation for 

security of supply

3) Policy and 
generation market 

regulation

4) Strategic 
relevance of coal for 

the national/local 
economy

Role of CFPPs in 
generation mix

Intermittent 
renewable 

development 

Peak Demand & 
Excess capacity

Suppliers of 
flexibility

CFPPs revenue 
mechanisms 

Carbon Policy

System operation 
rules

Role of coal in 
the country 
economy

Total Plant Score 

STEP 1
COUNTRY LEVEL 

FACTORS
ASSESSMENT

STEP 2
SCORING OF 
GENERATION 

UNIT 
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STEP 3
RANKING OF 
CFPPS FOR 

RETIREMENT

Age score

Utilisation score

Size score

Age score

STEP 4
PACE OF COAL FLEET 

RETIREMENT
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Step 1: Country level factors assessment to characterise the country’s 
readiness for coal retirement 

1. Peak demand and excess capacity: What is 
the forecasted excess of installed capacity 
compared to peak demand?

2. Suppliers of flexibility: What is the future role 
of CFPPs in the supply of frequency regulation, 
short and long term operational reserves? 

1. System operation rules: Is the market defining 
the dispatch exclusively or are there rules that 
prioritize the dispatch of CFPPs?

2. Carbon policy: Is there a carbon market/tax in 
place that could incentivize the removal of 
CFPPs and its replacement with renewable 
energy?

3. Revenue mechanisms: Is there a subsidy in 
place that will affect the expected revenues 
captured by CFPPs? 

1. Role of CFPPs in generation mix: What is the 
forecasted share of CFPPs within the 
generation mix?

2. Intermittent renewable development: What is 
the forecasted share of solar and wind power 
within the generation mix? 

1. Role of coal in the country economy: Is the 
coal used for CFPPs primarily nationally 
extracted or imported, and would a quick 
removal of the coal fleet affect the national 
economy? 

Factor 4
Strategic 
relevance of 
coal for the 
national/local 
economy

Factor 1
Relevance of 

coal generation 
in meeting 

demand

Factor 2
Relevance of 

coal generation 
for security of 

supply

Factor 3
Policy and 
generation 
market regulation

Utilisation

This measures the average energy
generated in a year compared to
the maximum energy that could be
generated in the same period at
maximum capacity.

Size corresponds to
nameplate installed capacity

Number of years since the
unit was commissioned

This refers to the carbon
intensity measured in
tCO2eq/MWh

Size Age Emissions

A score of 0 to 1 is assigned to each generation unit indicator (utilisation, size, age and emissions). The values are assigned based 
on the country level factors assessment.

Details on how the assessment of each country level factor defines the score assigned to the generation unit indicators
are presented in the Appendix: MCA Scoring Rules.

Step 2: Scoring of generation unit indicators to characterise the role of 
each CFPP
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The overall ranking is developed at the plant level, calculated as the average of the unit level scores, using the scoring criteria
detailed below:

1. Security score: This score is an assessment of how the early retirement of a unit could affect the grid’s security of supply. A high
score suggests that the unit will have limited to no impact to the grid’s security of supply.

2. Cost score1: This score is an assessment of whether the unit’s operations are economically viable in terms of generating strong
cashflows. A high score indicates that a strong financial contribution is likely if the plant is acquired by a third party.

3. Carbon score: This score is an assessment of how the removal of the unit will contribute to carbon emissions reduction. A high
score indicates that the plant is highly pollutant.

4. Total score: This score is an assessment of how suitable a plant is for retirement taking into consideration the three scores
detailed above: security, cost and carbon scores. The combination of the scores can be weighted if desired.

If there is no preference on a particular criteria (security, cost or carbon), the CFPPs to select as candidates for retirement in the ETM
should be the plants with higher total scores because this suggests that:

 The removal of the plant is likely to a have low impact on the security of the system;

 The plant is likely to have good cash flows to justify its acquisition by a third party; and

 The plant is among the more pollutant of the fleet of CFPPs.

1 The cost score does not include any financial assessment or 
consideration of specific PPA details

Step 3: Ranking of CFPPs for retirement

Step 4: Pace of coal fleet retirement
In order to determine the speed of CFPP retirement, the role of coal in a country’s economy needs to be considered (Factor 4).

To assess this, two indicators have been selected, whereby it is assumed that coal is not significant to the economy when:

 Coal rents as a percentage of GDP is less than 0.1%

 Domestic coal production is less than 50% of a country’s total coal supply

On this basis, if coal is not significant to the economy, a country’s government may decide to retire CFPPs on an accelerated timeline
(5-10 years). Conversely, if coal is significant to the economy, a country’s government may consider a longer timeframe (over 10
years) for coal retirement in order to facilitate a just economic transition.
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Detailed Financial 
Analysis

Step 5: Detailed financial analysis for coal retirement (1/3)
Following the ranking of CFPPs, a second layer of analysis is conducted in order to shortlist plants representing c.40%-50% of each
country’s coal fleet for a detailed financial and economic analysis in terms of their viability for an ETM.

The considerations for the shortlist go beyond the scope of the MCA to include plant-specific events or characteristics that cannot be
identified through a standardized test. General considerations for plants shortlisted include:

1. Plant sponsors: Sponsors with clear renewable/clean energy transition or coal exit plants are preferred targets. Also,
plants with the same sponsors can allow the ETM to execute parallel purchases.

2. Preference for “mature” plants aged between 6 to 15 years old: Older plants close to the end of economic or useful life
are not preferred for an ETM as they would be shut down regardless of intervention. In addition, very young plants may
not have produced enough returns for existing owners, making it more expensive for the ETM.

3. Power plant capacity preference depends on the country: Preference for coal plants will depend on the size of power
plants in the grid supply situation and power plant ownership, among others. Ideally, the ETM would target plants which
will either exhibit maximum value in terms of economics or actual positive effect on the local power market.

4. Preference for plants within or below average capacity sizes: Early retirement of plants that are too large compared to
its grid may cause instability. It is important that the ETM is able to demonstrate a clear reduction of coal power share in
the grid without causing supply issues.

5. Other events: This includes situations where plant owners or sponsors have indicated desires to exit specific coal
assets or regulators have recommended plants to be included in the ETM.
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Step 5: Detailed financial analysis for coal retirement (2/3)
Key considerations in financial analysis and valuation

Review of historical financial and operating 
performance

Study of existing revenue and cost 
structures Economic assumptions

• Study of historical financial performance 
and operating performance
• How the plant operates vs other 

similar plants? Tariff amounts?
• Is the plant earning enough to cover 

operating expenses?
• Industry trends and outlook – including 

trends of levels of contracted capacity
• Capital structure
• Track record of existing sponsors
• Ownership structure

• Review existing power purchase 
agreement (PPA):
• Tariff structure, tenor (5 to 35 years)
• Probability of PPA renewal/ 

extension upon expiry
• Pass through expenses (e.g. fuel, 

O&M)
• Outlook on wholesale electricity market 

prices and/ or direct PPA tenors (e.g. 
from corporate, retail electricity 
customers) (if available)

• Economic, useful life of the plant
• Operating costs (fixed/variable O&M) and 

applicable taxes (including subsidies, tax 
holidays)

• Exchange rate
• Inflation rate
• Interest rate trends (USD/ PHP/ IDR/ VND 

borrowing rates)

Other key considerations:
• Owners: Size vs existing portfolio of owned assets, transaction value vs market comparables, existing regulations on operating coal plants, 

profitability and reliability to provide stable transition to renewable plants. 
• Age and operations: Age and other operational variables may increase cost of operations.
• Government & regulators: Grid supply and stability, should have no effect on current power prices charged to customers

Step 5: Detailed financial analysis for coal retirement (3/3)
Valuation scenarios for ETM acquisition

Scenario (1) FULL TRANSFER OPTION
Use of full discounted cashflows (DCF)
of the asset, approximate to full market
value

(2) PHASE OUT POLICY OPTION
Reduced value to compensate only 
guaranteed cashflows or reduced useful 
life

(3) HARD DISCOUNT OPTION
Reduced value based on a discounted
price driven by a separate mechanism
(e.g. reverse auction)

Description • Full takeover for remainder of 
contract to approximate to full 
market value

• Based on maximum useful life of 40 
years from commercial operation 
date (COD)/refurbishment per asset

• Utilization rate is based on higher of 
80% or actual results

• Cap operations 10 years before end 
of useful life or 2040, whichever 
comes first 

• Utilization rate is based on actual 
results

• Compensation at [15]% discount of 
FULL TRANSFER OPTION

Rationale • DCF is a market accepted valuation 
approach

• Can be used to value remaining PPA 
cashflows

• There is a need to phase out coal for 
power generation by 2040 and to 
reach a Paris Agreement-compatible 
share of decarbonised electricity 
generation of at least 50% by 2030 in 
the ASEAN region

• Similar to Germany’s reverse 
auction – where  government 
offered market prices 70%-80% 
below market prices starting 2019*

• Any change in the operations or 
economics of specific plants

Analysis • Next valuation method an asset 
owner will allow aside from valuation 
based on market comparables (at 
USD1.8mn/MW)

• Potential “Value Ceiling” for ETM 
investors/donors given cap on 
income due to accelerated 
decommissioning by 2040 or earlier

• Potential issue on implementation 
in the Philippines, Vietnam and 
Indonesia if there is no legal and 
regulatory push
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Step 6: Definition of plants for a pilot ETM
After completing the detailed financial assessment, the last step of the methodology consists of checking the following three criteria in 
order to define the plants to recommend for retirement through a pilot ETM.

Traffic light coding system 
for criteria 2 and 3

CFPP scored within 
the top third

CFPP scored within 
the middle third

CFPP scored within 
the bottom third

A CFPP will be a strong candidate for retirement through an ETM if it complies with the three criteria. If this is the case, the CFPP can be
acquired by a pilot ETM in each respective country.

It is worth noting that if the fund were to acquire a considerable portion of the CFPP fleet, there will be a compromise between the amount
of installed capacity that can be retired and the pace of retirement. The assessment in Step 4 is a good indication in terms of the impact
under the current forecasted future.

1. Confirmation of adequate financial return if acquired by an ETM and recommended 
valuation option. This criteria must be checked first as success will be uncertain if 
there is no financial return.

2. Confirmation of the MCA total score that the CFPP is ranked within the top two thirds 
of the regional fleet. The purpose of this is to validate that the plant is part of the 
group of CFPPs that should be retired first. 

3. Confirmation that the MCA security score does not fall into the bottom third of the 
security ranking. This last criteria is to confirm that there is no risk that the plant’s 
early retirement will affect the security of supply. 

A traffic light coding system is used as visualisation as indicated in the table.

Key Assumptions
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MCA Scoring Assumptions (1/2)
Where there are gaps in data, the following assumptions have been made when scoring the plants:

• Efficiency Rates by Plant Sub-Type1: The sub-type of a technology is used to determine the efficiency rate. The indicated values
used for Pulverized Coal (PC) or the Circulating Fluidized Bed Coal (CFB) combustion technologies are provided below:

• Subcritical PC: 34%

• Supercritical PC: 39%

• Ultra-supercritical PC: 43%

• Subcritical CFB: 35%

Where information on the sub-type is not available, we have assumed a Subcritical PC sub type of combustion.

• Utilisation Rates: Where data on utilisation rates is not available, we have assumed that if the unit is under 20 years old, it has a
medium utilisation (70%) and if it is over 20 years old, it has a low utilisation (20%).

• CO2 Emissions Factor: Data on the type of coal used for all units in all countries is not available. As such, we have assumed a
CO2 emissions factor of 94.6 tCO2/TJ for the emissions calculations, which is the default value given for Other Bituminous Coal
in the 2006 IPCC Guidelines.

1The efficiency rates of each technology sub-type was determined based 
on two sources: The fossil fuel power plants technology, Gianfrancesco
and The Future of Coal, MIT. The first paper was used to establish the 
efficiency rates for each technology sub-type and this was verified by the 
range of efficiencies provided in the second paper. 

MCA Scoring Assumptions (2/2)

• Criticality of location: Data on the criticality of location of CFPPs in all countries is not available. As such, we have assumed all
CFPPs are in a non-critical location. Note that critical location refers to a power plant that is the single energy source for
consumers located far from a concentrated supply of energy, and therefore are reliant on the operation of that power plant from
a security of supply perspective.

• Characterisation of the plants prioritised for retirement: The characterisation of the plants prioritised for retirement in terms of
age, utilisation and emissions are based on the characteristics of their sub-units. That is, for age, the oldest unit was taken as the
age of the plant; for utilisation and emissions, the average of the sub-units was taken; and for size, the unit sizes were added
together.

• Scoring calculations

• The cost score and security score are calculated by taking a weighted average of the utilisation, size and age indicators. The
utilisation indicator is weighted at 50% due to its importance of representing the unit’s relevance in supplying demand, while
size and age are weighted equally at 25%.

• The carbon score is defined exclusively by the emissions indicator.

• The total plant score, which takes into account cost, security and carbon, is the average result of each corresponding
generation unit.
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1 Depends on data availability and capital structure of target plants.

Financial Analysis Assumptions (1/2)

Revenue assumptions Cost assumptions Capital structure and other variables

• PPA components
o Capital recovery fee/ Capacity fee
o Fuel/ Energy fees (can be pass 

through)
o Fixed O&M fees (can be pass 

through)
o Variable O&M fees (can be pass 

through)
o Other fees (e.g. line charges)
o PPA Tenor

• % contracted to PPA + % contracted to 
WESM (if available)

• If PPA not available, check all-in rates 
based on public generation reports of 
distribution utilities, government policy 
announcements etc.

• Fuel Costs
o Quality of coal (4,000kcal to 

6,000kcal or higher) and price
o Consumption rate (e.g. kg/ kwh)
o Other incidental costs (e.g. taxes, 

freight)
• Fixed O&M costs (usually based on 

capacity)
• Variable O&M costs (usually based on 

generation output)
• Applicable taxes (including subsidies, tax 

holidays)
• Potential penalties due to early exit/ 

termination of contracts

• WACC for brownfield power plants: 
o Debt/ leverage levels (e.g. 70%-80% 

for fully contracted power plants)
o Debt interest rate (e.g. 4%-6%)
o Loan amortization/ payment 

schedule and Prepayment penalties
o Equity amounts, target returns (e.g. 

10%-12%)
• Cashflows to be considered to arrive at 

enterprise value – free cash flow to firm 
(FCFF) and free cash flow to equity 
(FCFE)1

• Non-financial considerations of 
sponsors: e.g. future business plans of 
sponsors, renewable energy strategies 
and how they translate to valuation 
discount/ premiums or changing 
probability of success

Source: https://vietnam-business-law.info/blog/2021/4/3/tariff-
calculation-of-the-model-ppa-for-lng-and-coal-fired-power-projects-under-
circular-572020

Financial Analysis Assumptions (2/2)
Base case assumptions for DCF

Philippines Vietnam Indonesia

PPAs Per PPA or PHP4.15/kwh for first 5 
years

Est. PPA costs based on Ministry of 
Industry and Trade (MOIT) issued 

Circular 57/2020*

Per data from PLN

Utilization Rate Actual Actual Actual

Useful life Up to 40 years End of PPA End of PPA

Costs • For Fixed costs: USD33,442 to 
88,598/MW/year

• Variable costs: USD4.0 to 
USD6.2/MWh

• For Fixed costs: USD41,147 to 
102,868/MW/year

• Variable costs: USD1.0 to 1.5 
/MWh

• As recommended by PLN

Cashflows FCFE FCFF FCFF

Other key 
changes and 
notes

• Generic full year income and expense for all projections and power supply agreements until end of projections
• FCFE uses EBITDA net of taxes, CAPEX, change in working capital (as available), and debt service
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Limitations (1/2)

When reading the results of this analysis, it should be noted that the overall methodology and MCA framework were developed in
order to provide an initial view on which CFPPs are likely to be most appropriate for retirement through the ETM. The MCA framework
was designed in conjunction with the ADB team to allow a preliminary set of CFPPs to be identified based on the limited plant-level
data available in the public domain, recognizing that assumptions would be needed to address any gaps. This section outlines the
limitations of the three MCA scores calculated for each CFPP and the detailed financial assessment, and highlights how the accuracy
of each could be improved with better data.

• The carbon score is dependent on the efficiency rates of CFPPs and the emission factor of the fuel used. As we do not have the
nominal plate data for any units, we have used a set of assumptions based on average efficiencies associated with coal plant
sub-types to calculate emissions. We have also assumed the same CO2 emissions factor for all units, given that we do not have
further details on the fuel type of each CFPP. As such, the results generated under the carbon score may not accurately reflect
the emissions from CFPPs. We suggest refining this score with the actual efficiency rates and CO2 emissions factors of the fuel
type used if possible.

• The security and cost scores are highly reliant on the utilisation rates of CFPPs. For some of the CFPPs, this data input was not
available (41% of the Philippines’ fleet, 3% of Vietnam’s fleet and 1% of Indonesia’s fleet). We have used assumptions of the
utilisation rate based on the criteria outlined in the Assumptions section for the MCA analysis for those cases. As such, the
security and cost scores may be further refined by considering the actual reality of the operating conditions of those CFPPs to
enhance the accuracy of these results.

Limitations (2/2)
• Under the security score, the scoring rules used for size depends on whether CFPPs are located in a critical or non-critical

location. As we lack this data, we have assumed that all CFPPs are in non-critical locations. In reality, some CFPPs are likely to
be located in areas where their presence is critical in supplying energy. An example of this might be a rural area where the CFPP
is the only energy source. In those cases, this critical location should be considered to enhance the security score further.

• The MCA relies on system-level forecasts and future energy policy to determine the scoring methodologies. While these
forecasts may reflect the current ambitions of policymakers of what the future energy landscape may look like, this will likely
evolve and impact the MCA’s results. Therefore, the MCA results should be viewed as a dynamic ranking that is subject to
change over time.

• The detailed financial analysis was only conducted on sample plants based on additional criteria beyond the MCA framework.
Given the difficulties to access the data inputs required to conduct a financial assessment on all plants with a high MCA score
and the limited scope of the project where only 2-3 plants were to be assessed per country, only sample plants were analyzed.
As such, the plants selected for a pilot ETM may not necessarily be the most optimal plant to retire within the fleet, but are
suitable candidates that will ensure a good financial return and low opposition from key stakeholders.
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Section 3

Pre-feasibility Analysis of an Energy 
Transition Mechanism (ETM) in the 
Philippines

Assessment of the Power Landscape
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Electricity system 
overview

Overview of the Philippines’ power system (1/2)
• The main regulatory bodies are the Department of Energy (DOE) and Energy Regulatory Commission (ERC). The ERC serves as an

independent body responsible for regulating the power industry. It is in charge of approving bilateral power supply agreements
(PSA), ancillary service procurement agreements, and setting the distribution wheeling rates of distribution utilities and electric
cooperatives.

• The main grid is composed of three sub-grids: the Luzon and Visayas grids are interconnected via submarine cable, while the
Mindanao grid remains an independent grid, pending the completion of the Mindanao-Visayas Interconnection Project in the first
quarter of 2022.

• The Luzon and Visayas grids have a single wholesale electricity market (WESM) while the Mindanao Grid operate separately, with
its own WESM under development.

• To strengthen the country’s energy security and increase access to energy, the DOE has adopted a technology neutral approach
that welcomes all types of energy technology on power generation to achieve an optimal energy mix. This includes exploring
alternative forms of energy such as nuclear energy.
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Overview of the Philippines’ power system 2/2
Sub-grids Status Demand Growth Forecast Stakeholders

Luzon

• The Luzon grid, being the
economic centre of the country,
contributed the majority of the
country’s total power
generation at 71.7% in 2019

• With a population of 53 million
people, Luzon accounted for the
highest electricity sales and
consumption with a share of
77,687 GWh or 73.3%, and
experienced a growth rate of 5.7%
in energy consumption in 2019

• Between 2020 to 2040, it is
expected that Luzon’s installed
capacity will increase by 237%,
equivalent to an additional
41,171 MW.

• Manila Electric Company (Meralco),
the largest private sector
distribution utility company in the
Philippines, covers most of Luzon,
servicing 36 cities and 75
municipalities. San Miguel Corp
represents 22% of the Luzon grid

Visayas

• The Visayas grid contributed to
15.1% of the country’s total
power generation in 2019

• With a population of 19 million
people, Visayas saw electricity
sales at 14,549 GWh or 13.7%, with
energy consumption growing at
7.8% in 2019. The boost in demand
for electricity production can be
attributed to the robust economic
activities in major provinces,
especially in Central Visayas which
accounted for more than half of
the energy consumption in the grid

• Between 2020 to 2040, it is
expected that Mindanao’s
installed capacity will increase by
132%, equivalent to an additional
5,948 MW.

• Visayan Electric Company, Inc.
(VECO), which serves the cities of
Cebu, Mandaue, Talisay, Naga, and
four municipalities of the greater
part of Metro Cebu, contributed
3,714 GWh of electricity, a 10%
increase in last year’s consumption
and making them the second largest
distribution utility in the Philippines
in terms of electricity sales

Mindanao

• The Mindanao grid contributed
to 13% of the country’s total
power generation in 2019. The
Mindanao grid has been known
for its over-supply capacity
since the addition of CFPPs in
the region in 2016 and the solar
power system since it was
developed in the 1980s

• With a population of 25 million
people, Mindanao’s electricity
sales were at 13,805 GWh or 13%
in 2019, and experienced the
highest growth rate in energy
consumption at 8.1% compared to
2018

• Between 2020 to 2040, it is
expected that Visayas’ installed
capacity will increase by 308%,
equivalent to an additional 11,729
MW.

• Davao Light and Power is primarily
responsible for serving the
Mindanao region

Source: DOE Power Demand and Supply Outlook; Philippine Energy Plan 
(2018-2040)

Forecasted growth of installed capacity in the Philippines

Total installed capacity (2020, BAU 2040 Scenario, Clean Energy Scenario (CES) 2040)

• Total installed capacity in the
Philippines is expected to
almost quadruple under both
2040 scenarios.

• Under the BAU 2040 scenario,
coal is the dominant generation
technology, with its installed
capacity tripling from 2020;
most renewables are also
expected to increase.

• In comparison, under the CES
2040 scenario, coal will
experience much less growth in
installed capacity, with all
renewables forecasted to
experience substantial growth
and solar technology
dominating the energy mix.
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Source: DOE Power Demand and Supply Outlook ; Philippine Energy Plan 
(2018-2040); DOE Grid Summary

Forecasted installed capacity and peak demand by region

Total installed capacity and peak demand (2020, 2030, 2040)

• Between 2020 and 2040, peak demand
increases by 229% in Luzon, 352% in
Mindanao, and 305% in Visayas.

• The proportion of peak demand to installed
capacity is 70% in Luzon, 50% in Mindanao,
and 63% in Visayas in 2020. This is expected
to change to 68% in Luzon, 98% in Mindanao,
and remain at 63% in Visayas in 2040.

Source: DOE, Philippine Energy Plan 2018-2040

Energy supplied by region and generation technology in 2019

Luzon

Mindanao

Visayas

Total: 76,176 GWh Total: 16,059 GWh

Total: 13,805 GWh

Philippines: 2019 regional breakdown



24

Source: DOE, Philippine Energy Plan 2018-2040

Actual and forecasted energy supplied by generation technology

2040 BAU Scenario

2040 Clean Energy Scenario

Total: 378,800 GWh

Total: 394,520 GWh

2019

Total: 106,041 GWh

Philippines: Actual and 2040 forecasts 

Electricity market 
overview
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Source: Asian Development Bank

The Philippines’ electricity market is fully competitive and open to the 
private sector

• The Philippines’ power sector underwent a substantial reform
process after the Asian Financial crisis of 1997, leading to the
privatization and restructuring of the country’s entire power
industry

• In 2001, Republic Act No. 9136 or the Electric Power Industry
Reform Act (EPIRA) was passed and then enacted on 8 June
2021. EPIRA’s objective was to ensure quality, reliable, secure,
and affordable electric supply in the country while
encouraging free and fair competition. EPIRA introduced the
following key reforms:

• Restructuring of the entire power industry to introduce
competition in the generation sector

• Change from government to private ownership through
privatization; and

• Introduction of a stable regulatory framework for the
electricity sector

• The graphic on the right illustrates the current structure of the
power industry in the Philippines, with the DOE responsible for
governing and developing policies for the country’s power
sector.

System operation rules and flexibility market

The DOE Department Circular 2015-03-0001 states that intermittent RE based plants (wind, solar, hydro,
ocean) must be dispatched according to the preference in the dispatch schedule whenever generation
is available. Biomass plants are given preference or priority for dispatch. The hierarchy of the dispatch
schedule is:

• Minimum stable load of all conventional generating units
• “Must Dispatch” generating units (intermittent RE plants)
• “Priority Dispatch” generating units (Biomass plants)
• Scheduled generating units
• Non-scheduled generating units

There is no market for flexibility, and the ancillary services provision is limited to generation
technologies. This however is intended to change in the future. To effectively utilize ancillary services
in the grid, the DOE issued DC 2019-12-0018 on 4 December 2019 adopting a general framework on the
provision and utilization of such services including the development of a Wholesale Electricity
Spot Market (WESM), through central dispatch and commercial operation.
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Note: Meralco, VECO, and DLPC generation costs are as of September 
2021, August 2021, and September 2021, respectively.

Average generation costs of CFPPs

Luzon Market mechanisms Avg. Generation Cost 
($/kwh)

Manila Electric Company (Meralco)
Largest distribution unit (DU) covering >9.7mn km2

franchise area in Metro Manila and some areas in 
nearby provinces in Luzon

Power Supply Agreements 10.6

WESM 9.75

Visayas Market mechanisms Avg. Generation Cost 
($/kwh)

Visayan Electric Company (VECO)
2nd largest DU covering 674 km2 franchise area in the 
cities of Cebu, Mandaue, Talisay, Naga and four 
municipalities of the greater part of Metro Cebu in 
Visayas

Power Supply Agreements 11.91

WESM 17.56

Mindanao Market mechanisms Avg. Generation Cost 
($/kwh)

Davao Light and Power Co. (DLPC)
Covers 3.6mn km2 franchise area in the Davao City, 
areas of Panabo City, and the municipalities of 
Carmen, Dujali, and Santo Tomas in Davao del Norte in 
Mindanao

Power Supply Agreements 9.89

National Power Corporation 5.28

Selected distribution utilities

CFPP fleet overview
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Main energy suppliers continue to favour CFPPs 
• CFPP owners exercise a great deal of influence over energy politics and policy.
• Many prominent owners like the Ayalas and Aboitizes, who have installed capacity of 3,426 MW accounting for 21% of total

power sold to the grid, have publicly expressed their intention to divest from CFPPs. However, main energy suppliers like San
Miguel Corp, Manila Electric Company (Meralco) and other small players continue to plan the development of their supply
primarily from CFPPs.

• In 2019, Meralco and San Miguel lead the country in increasing their coal portfolio. Meralco, the largest power distribution utility
in the country owns most coal projects under construction through its subsidiary Meralco Powergen Corp (Mgen). San Miguel
Corporation, the biggest power producer accounting for 22% of the total electricity sold to the grid, accounted for 67.8% of all
2019's coal proposals.

Financing

Major Philippine banks continue to provide financing for coal projects; the Bank of the Philippine Islands (BPI), Banco De Oro (BDO),
and Philippine National Bank (PNB) are the top three banks that financed coal projects at USD 3.48 billion, USD 2.51 billion and USD
1.60 billion respectively .

Rizal Commercial Banking Cooperation (RCBC) is the first bank in the Philippines and in Southeast Asia to withdraw support for new
coal projects.

53

• Most of power plants are below 600MW: 61% of plants are below 600MW with distribution as follows:

• Majority of CFPPs over 600MW are 20 years old and above. These include: 600MW of 1.0GW of Masinloc (22 years old,
acquired 2008), 764MW of 1.2GW of Pagbilao (24 years old, acquired 2009), and 1.3GW Sual (21 years old, acquired 2009). The
majority of smaller plants (600MW and below) are 15 years old and below – with 600MW SEM-Calaca as the oldest (36 years old,
refurbished 2018).

• Supply from CFPPs is concentrated in Luzon Island. Luzon holds majority of the supply (72%) vs Visayas (13%) and Mindanao
(15%).

• Asset ownership is concentrated in few conglomerates. San Miguel Group, Aboitiz Group, and Global Power/Meralco (Metro
Pacific/MVP Group) combined own >60% of Philippine CFPP capacity and most number of coal plants. Other players include
DMCI Group and other foreign players (e.g. TEPCO, Marubeni, KEPCO, STEAG).

Capacity # of plants MW %
Under 300 15 2,577 24%
300 to 600 9 4,023 37%
601 and up 4 4,194 39%

Total 28 10,794 100%

Most CFPPs are below 600 MW, concentrated in Luzon and owned by 
few conglomerates
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1 Assumptions were made for units without utilisation data. See Scoring Assumptions in the Methodology section. 
Source: Figures developed based on publicly available data from the DOE.

Most installed capacity is from generation units less than 5 years old 

Distribution of units by age Distribution of units by utilization1 Distribution of units by size

The coal moratorium does not cover existing CFPP projects 
• Since the passage of EPIRA, the country’s energy market has been shaped by regulatory incentives focused almost exclusively on

generation capacity. This has prioritized pricing strategies to mobilize capital for large volumes of baseload capacity and
dependence on baseload coal technology. According to the DOE’s 2019 “Power Situation Report,” coal dominated the country’s
power mix in 2019.

• In October 2020, the DOE declared a moratorium on endorsing CFPPs, taking effect on 27 October 2020. According to the DOE, the
purpose of the current moratorium is to help transition the country’s energy sector towards a more reliable, flexible, and
sustainable power supply mix.

• However, despite the moratorium, the DOE still perceives coal as a reliable and affordable source of energy, producing electricity
that can power up manufacturing and industrial plants and even residential homes.

• Moreover, the moratorium on CFPPs does not cover existing CFPP projects in Luzon, Visayas and Mindanao island which account
for a total of 4,391 MW of capacity. While the DOE commissioner has announced that no new coal plants will be approved,
projects that are under construction or have received approvals can proceed and there is no clear policy yet on retiring CFPPs in
the country.
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Renewable energy 
development overview

Source: DOE’s RE Roadmap 2017-2020  

The Philippines has developed strategic roadmaps to increase 
investments on renewable energy

• The accelerated exploration and development of the renewable
energy sector commenced with the enactment of Republic Act No.
9513 or the Renewable Energy (RE) Act of 2008.

• To achieve the objectives of the RE law, the DOE and National
Renewable Energy Board (NREB) formulated the National
Renewable Energy Plan (NREP) 2016-2030.

• Currently, the DOE is prioritizing the issuance of the National
Renewable Energy Program 2020-2040, which seeks to increase
the previously planned 15,304 MW of RE capacity to 34,000 MW by
2040.

• NREP summarizes the national government’s target of increasing
renewable energy capacity for power generation. It covers
renewable energy capacity-based installation targets for biomass,
solar, wind, hydropower, geothermal and ocean energy until 2030
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• Under the Philippine Energy Plan 2018-2040, the DOE reformulated
its RE program to support and realize the vision set out in
AmBisyon Natin 2040 (Our Ambition 2040), the national
government’s collective long-term vision and aspirations for the
Filipino people. The new objectives are:

• Increase the production of clean and indigenous sources of
energy to meet the economic development of the country;

• Decrease the wasteful utilization of energy using energy
efficiency tools and strategies; and

• Ensure the balance among the provision of reliable and
reasonably priced energy services, support for economic
growth, and protection of the environment.

Source: DOE’s Philippine Energy Plan 2018-2040 

• The Philippine Development Plan (COVID-19 recovery
update) touches on several concrete action plans to
expand the share of RE in the country's energy supply
mix:

• The adoption of clean, renewable energy, and
smart technologies to improve access to new
technology and innovation;

• The proposal to conduct R&D studies on
renewable energy technologies, including the
viability of new technologies while
simultaneously being mindful of its
environmental responsibility;

• The commitment to continue identifying and
developing RE zones to facilitate connection to
the transmission and distribution facilities;

• The commitment to expedite the implementation
of remaining policy mechanisms under the
Renewable Energy Act of 2008 (RA 9513) to
further encourage RE development in the
country.

Both the Energy Plan 2018-2040 and COVID-19 recovery update aim to 
support RE deployment

• In 2012, the ERC approved the 20-year feed-in-tariff (FiT) rates for eligible renewable energy
generators with quotas for several newer renewable energy technologies.

• FiT rates are designed to cover the cost of capital investment, connection to transmission or
distribution network, and a market-based return of capital.

• However, DOE Secretary Alfonso Cusi announced during an investors meeting in April 2021
that the implementation of FiT increased the price of electricity in the country.

• Despite this increase in the price of electricity, the implementation of FiT has increased the
supply of RE by 1,262.5 MW (as of 28 December 2020) since it was implemented in 2013

NOTE: FiT rates for installed capacity are subject to annual adjustments for local inflation and foreign exchange
Source: DOE, ERC and TransCo

Technology Approved Rate
(USD/kWh)

Quota
(MW)

1. Biomass 0.14 250

2. Run-of-river Hydro 0.12 250

3. Solar (FiT 1) 0.20 50

4. Solar (FiT 2) 0.18 450

5. Wind (FiT 1) 0.18 250

6. Wind (FiT 2) 0.15 150

Incentives for RE Developers

Several incentives for RE are
listed in the RE Act of 2008,
including FiTs and tax holidays,
however, RE developers have
had difficulty collecting the
actual total FiT owed to them by
the National Grid Corporation of
the Philippines.

Additionally, FiT is no longer
offered automatically to new
solar and wind projects.

This highlights the lack of
incentives for contestable
customers to switch outside of
price and grid operators which
actively discourage them from
choosing their own suppliers.

Existing policies provide supportive FiT and incentives, but 
implementation is difficult



31

• The majority of power supply of distribution utilities are sourced
from PSAs with power producers.

• A PSA is a bilateral agreement between an independent power
producer (IPP) and DU for the purchase and supply of power:

• The pricing or rate schedule varies per PSA;

• The ERC’s role is to review and approve PSAs;

• The price is calculated using complex formulae to derive
the official price;

• Pricing is affected by external factors such as the global
price of fossil fuels and the USD-PHP exchange rate.

• Electricity prices in the Philippines are among the highest in the
region and is considered relatively high compared to global
standards at roughly USD 0.18 to 0.20 per kWh due to the country’s
heavy reliance on fossil fuels and uncompetitive market structures.

• Although rapidly declining cost curves for renewables demonstrate
that long-term pricing has shifted in favour of renewable energy
growth, investors are still exposed to market risks arising from
changes in the commercial and regulatory landscape, and CFPPs
receive a subsidy established on their PSA, which create an
additional barrier for renewable energy development.

CFPP subsidy and revenue mechanism
The approved rate schedule set by the ERC varies by customer
type:

• Generation charge covers the biggest share in the
electricity bill (50%-66%); it is a pass-through charge
which means the money goes straight to the power
suppliers where the DU sourced its power;

• Transmission charge is the cost that goes to the
National Grid Corporation of the Philippines for
transporting power from generator to the substation
(7%-10%);

• Distribution charge goes to the DU for the delivery of
power to customers (7%-25%);

• Government taxes comprise of value-added tax, energy
tax, and local franchise tax;

• The subsidy provided to a CFPP depends on the PSA
between an IPP (generation company) and DU.
Subsidies includes a capital recovery fee, a fixed and
variable operation and maintenance fee, and a fuel pass-
through cost.

Variation of power prices on the PSA between IPPs and DUs impact 
investment decisions in the RE sector

Recent national policy announcements suggest that renewables may 
gain space in the electricity mix soon
• DOE Secretary Alfonso Cusi publicly invited firms to take part in the department’s green energy option program (GEOP) and the

green energy auction program (GEAP). The GEOP allows users consuming at least 100 kilowatts of power to source their supply
from retail energy suppliers that generate electricity from renewables, while the GEAP allows qualified RE developers to offer their
output to the rest of the power industry.

• During the April 2021 UN Climate Summit, Department of Finance (DOF) Secretary Carlos Dominguez said that the Philippines
is exploring a financial mechanism to enable the government to improve the generating capacity of the Agus-Pulangi hydroelectric
power plant and acquire all CFPPs in Mindanao to repurpose them. This will shift most of the energy requirements in that region to
hydro power.

• The country’s largest utility, Meralco, included a ‘carve-out clause’ in its PPAs. Under certain conditions, the utility can now opt out
of, or curtail, procurement of artificially inflated coal supply contracts in favour of buying cheaper renewable power.

• In April 2020, the Philippines Central Bank approved the Sustainable Finance Framework to safeguard the financial system from
evolving transition risks, and to increase the value of low-carbon opportunities. The framework complements
mandatory environmental, social and governance reporting guidelines for publicly listed companies.

• The Philippines is looking into developing a carbon tax, but notes that it is not ready to implement this as it needs to establish an
emissions data reporting system beforehand.
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Existing funding vehicles 
for CFPP retirement

There are currently no regulations that would enable or impede early 
retirement of CFPPs through a Special Purpose Vehicle (SPV)

SPV and CFPP retirement in the Philippines
• Currently, there are no regulations or legal frameworks from

the DOE or the national government to enable early
retirement of CFPPs in the country or leverage the use of a
funding vehicle to support the retirement and replacement
of CFPPs.

• Most CFPPs, which have a lifespan of 20 or more years, are
decommissioned and replaced with a new CFPP by the
same IPP who owns and manages the plant.

• There are no existing prohibitions on transferring CFPP
assets to new entities, however, this may require the IPP
who owns and manages the CFPP to notify or seek
government approval to ensure that the transfer of the
CFPP asset does not affect the integrity of the national
grid.

Special Purpose Vehicle Act of 2002
• The government previously developed an SPV to provide

a legal framework to support banks affected by the
aftermath of the Asian Financial Crisis, however this
required Congressional action and approval.

• Conceptually, Republic Act. No. 9182 or the “Special
Purpose Vehicle Act of 2002” is similar to an ETM as it
allowed banks and other financial institutions to transfer
their non-performing loans in an SPV, which would then
be sold to a third party from the private sector.

• The Special Purpose Vehicle Act of 2002 created a legal
structure for banks to dispose of their non-performing
loans.
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“We are studying the possibility of setting up a fund to 
acquire all the coal-powered plants in Mindanao, with 

the idea of shutting them down as the energy delivery of 
the Agus river increases. We’re studying the economics 
of it and we should be able to come up with a model by 

sometime in the third quarter of this year.”

- DOF Secretary Carlos Dominguez
on retiring old CFPPs in 

Mindanao, 16 April 2021

The government has taken steps to retire old CFPPs and replace them 
with RE plants in Mindanao

• Under the leadership of DOF Secretary Carlos Dominguez, the DOF has
actively pursued projects and investments on RE. One such project is the
World Bank-backed Agus-Pulangi hydro plant rehabilitation located in
Mindanao.

• The DOF and DOE announced that it will work with the Asian Development
Bank to set up a fund to acquire old CFPPs in Mindanao.

• The objective of this project is to eventually retire and shut down old
CFPPs with the aim of raising Mindanao’s RE mix from the current
30% to 90% in the long term. This involves improving the generating
capacity of the Agus river system.

• This project is a signal that the government, despite having no ETM
mechanism in place, is open to retiring CFPPs and replacing them with RE.

• This serves as a good opportunity to leverage the momentum
generated by both the DOF and DOE to create an official mechanism
to retire CFPPs.

• DOF Secretary Carlos Dominguez currently leads the country’s
Climate Change Commission and has made strong public
statements on climate justice and has called for more clean energy
and green investments in the country.

Results in the Philippines
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Country level factors assessment

Step 1

Country-level landscape characterisation

1. Role of CFPPs in generation mix:

• Across Luzon, Mindanao and Visayas, coal has a high share of power generation in 2019, accounting for 53%, 68% and 50% of
the total mix respectively. Regional forecasts for Luzon and Visayas are unavailable, and as such, the national forecast is
assumed.

• The clean energy scenario shows that coal is expected to reach 33.4% of power generation in 2040, compared to 55.3% in the
BAU scenario. In Mindanao, low and high growth scenarios for coal power generation range from 67.5% to 80% in 2040, as
forecasted in the Mindanao Energy Plan 2018-2040.

2. Intermittent renewable development:

• Based on the power generation mix in 2019, the presence of solar and wind in the three regions is limited, with 1.7% in Luzon,
1.3% in Mindanao, 5.5% in Visayas.

• Regional forecasts for each region is unavailable, and as such, the national forecast is assumed. The clean energy scenario
shows that wind and solar is expected to reach 13.3% of power generation in 2040, compared to 10.7% in the BAU scenario. As
part of the National Renewable Energy Program, 12,408 MW of solar and wind are expected as additional capacity in 2040.

Factor 1: Relevance of coal generation in meeting demand

Source: Mindanao Energy Plan 2018-2040
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Country-level landscape characterisation

1. Peak demand and excess capacity:

• Based on 2020 data, the system with the least excess installed capacity is Luzon with 30%, while Mindanao has 50%, and
Visayas has 37%.

• In 2040, excess capacity is expected to be 32% in Luzon, 2% in Mindanao, and 37% in Visayas.

2. Suppliers of flexibility:

• Currently, there is no market for flexibility and ancillary services provision is limited to generation technologies. However, the role
of generation technologies in the provision of ancillary services may decrease in the future and there will likely be demand side
flexibility available to be procured through market mechanisms, given that smart grid and energy storage solutions are being
explored as options to increase the flexibility of the grid as part of the National Renewable Energy Program.

• It is also relevant to mention that currently, Visayas and Luzon are interconnected and the Mindanao-Visayas Interconnection
Project is expected to be completed in early 2022. The three systems will therefore be able to share flexibility services.

• Based on the above and the share of flexible technology (coal and gas) in the power generation mix, we can assume that CFPPs
are not the exclusive providers of flexibility, and while it will remain important, its role will probably decrease in 2040.

Factor 2: Relevance of coal generation for security of supply

Country-level landscape characterisation

1. System operation rules: 

• The DOE Department Circular 2015-03-0001 states that intermittent RE based plants (wind, solar, hydro, ocean) must be
dispatched according to the preference in the dispatch schedule whenever generation is available. Biomass plants are given
priority for dispatch.

• Protocol favours conventional generating units, followed by intermittent renewable energy plants, and biomass plants.

2. Carbon policy:

• There is currently no carbon market/tax planned to be implemented, although this is being explored by the Philippine
government.

• There is currently a moratorium on new CFPPs, however the Coal Roadmap 2040 continues to promote exploration of
indigenous coal reserves.

3. Revenue mechanisms:

• CFPPs are subsidized. The subsidy depends on the PSA between an IPP and DU. The subsidy is therefore different for each PSA
and can include a capital recovery fee, a fixed and variable operation and maintenance fee, and a fuel pass-through cost.

Factor 3: Policy and generation market regulation
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Eco-business, Philippine Energy Plan 2018 – 2040, World Bank

Country-level landscape characterisation

1. Role of coal in the country economy:

• Philippines is a net importer of coal, having imported 62% (29.4 million tons) of its coal supply in 2019, mostly from Indonesia as
well as Australia, South Africa and Peru. This cost the country USD 2.3 billion, representing 7% of the country’s yearly trade
deficit. This is triple the tonnage imported in 2011. The remainder of coal is produced domestically, 99% of which is from the
Semirara Mining and Power Corporation. Taxes on domestic and imported coal per metric ton for power generation went up to
PHP 50 in 2018, PHP 100 in 2019 and PHP 150 in 2020.

• According to the World Bank, coal rents as a % of GDP (economic rents from coal, calculated as the difference between the value
of both hard and soft coal production at world prices and their total costs) in the Philippines was 0.046% in 2019, indicating low
strategic relevance for the national economy.

Factor 4: Strategic relevance of coal for the national/local economy

Scoring of generation unit 
indicators

Step 2
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Selection of country characteristics
The following characteristics have been identified from the country-level factors assessment of the Philippines which help define the
scoring rules used for the MCA framework. More information on how the scoring rules are applied can be found in the Appendix:
MCA Scoring Results in the Philippines.

Luzon Mindanao Visayas

FA
CT

O
R 

1 Role of CFPPs in generation mix Energy from CFPPs is 
>10% but <50%

Energy from CFPPs is 
>50%

Energy from CFPPs is 
>10% but <50%

Intermittent renewable development Energy from solar and wind is >10% but <30%

FA
CT

O
R 

2 Peak demand and excess capacity
Future limited excess 

capacity >20% and <50% 
of peak demand

Future limited excess 
capacity <20% of peak 

demand

Future limited excess 
capacity >20% and <50% 

of peak demand

Suppliers of flexibility A mix of CFPPs & other technologies

FA
CT

O
R 

3

System operation rules Order by merit with prioritization rules towards CFPPs

Carbon policy Financial value not associated with carbon market/tax

Revenue mechanisms With subsidy

CFB refers to Circulating Fluidized Bed Coal  
Source: Carbon Trust calculations

Distribution of CFPP generation units in the Philippines

Distribution by location and total score Distribution by total score, disaggregated by size and sub 
type  

Plant Total Score 

0.80 – 0.85

0.76 – 0.80

0.71 – 0.75

0.66 – 0.70

0.61 – 0.65

0.56 – 0.60 

0.50 – 0.55

0.45 – 0.50 

Source: Google Maps and DOE
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Ranking of CFPPs for retirement

Step 3

Operational CFPP ranking results
Luzon

CFPP Name
Installed 
Capacity 

(MW)
COD

MCA Scoring Results MCA 
RankingTOTAL SECURITY COST CARBON

Petron RSFFB 140 2013-14 0.80 0.83 0.58 1.00 1

Quezon 
Power 511 2000 0.78 0.68 0.66 1.00 2

Pagbilao 1,184 1996/2018 0.73 0.59 0.61 1.00 4

Anda 84 2016 0.72 0.75 0.66 0.75 7

SLPGC 300 2016 0.72 0.75 0.66 0.75 7

SEM-Calaca 600 1984 0.71 0.67 0.47 1.00 8

Sual 1,294 1999 0.71 0.52 0.62 1.00 8

Masinloc 1,026 1998/2020 0.67 0.57 0.61 0.83 10

GN Mariveles 690 2013 0.65 0.34 0.60 1.00 12

SBPL 500 2019 0.61 0.58 0.76 0.50 13

APEC 52 2006 0.60 0.39 0.42 1.00 14

SLTEC 270 2015-16 0.59 0.44 0.58 0.75 16

SCPC-Limay 600 2017-19 0.57 0.42 0.53 0.75 17

UPPC 30 1998 0.47 0.41 0.24 0.75 18

Subtotal 7,281

Visayas
CFPP 
Name

Installed 
Capacity 

(MW)
COD

MCA Scoring Results MCA 
RankingTOTAL SECURITY COST CARBON

CEDC 251 2010-2011 0.72 0.83 0.58 0.75 5
PEDC 317 2010-2016 0.72 0.80 0.61 0.75 6
PCPC 135 2016 0.72 0.75 0.66 0.75 7
TVI 340 2019 0.72 0.75 0.66 0.75 7
Toledo 
Power 150 1983/2015 0.61 0.58 0.33 0.92 13

KSPC 206 2010-2011 0.59 0.51 0.50 0.75 15
Subtotal 1,399

Mindanao

CFPP Name
Installed 
Capacity 

(MW)
COD

MCA Scoring Results MCA 
RankingTOTAL SECURITY COST CARBON

Mindanao 
Coal 232 2006 0.76 0.70 0.58 1.00 3

FDC Misamis 405 2016 0.68 0.63 0.66 0.75 9

GNPK 450 2019 0.68 0.63 0.66 0.75 9
MPC 
Balingasag 165 2017 0.68 0.63 0.66 0.75 9

SEC 237 2016-19 0.68 0.63 0.66 0.75 9

SMC Malita 300 2016-18 0.68 0.63 0.66 0.75 9
Therma 
South 300 2015-16 0.68 0.63 0.66 0.75 9

PSPE 25 2020 0.65 0.61 0.58 0.75 11
Subtotal 2,114

Total CFPP fleet size: 10,794 MW

The MCA ranking is based on the total score. Where plants have the same 
total score, the ranking is then assigned based on the security score.
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Plant-level indicator 

Size:
Large 
Avg unit: 234 MW
Avg plant: 449 MW

Age: Mature 
Avg: 13 years old

Utilisation: Medium utilisation 
Avg: 70%

Emissions: High 
Avg: 0.99 tCO2eq/MWh

CFPP ranking by total score Distribution of ranked CFPPs by region Indicative CFPP characteristics

# Name Region Size (MW)

1 PETRON RSFFB Luzon 140

2 Quezon Power Luzon 511

3 Mindanao Coal Mindanao 232

4 Pagbilao Luzon 1184

5 CEDC Visayas 251

6 PEDC Visayas 317

7 Anda Luzon 84

7 PCPC Visayas 135

7 SLPGC Luzon 300

7 TVI Visayas 340

8 SEM-Calaca Luzon 600

8 Sual Luzon 1294

Total MW: 5,388

Ranked CFPPs accounting for half of the total coal fleet (1/4)

Ranked CFPPs accounting for half of the total coal fleet (2/4)

# Name Region Size (MW)
1 PETRON RSFFB Luzon 140
2 Quezon Power Luzon 511
3 Mindanao Coal Mindanao 232
4 Pagbilao Luzon 1184
5 CEDC Visayas 251
6 PEDC Visayas 317
7 Anda Luzon 84
7 PCPC Visayas 135
7 SLPGC Luzon 300
7 TVI Visayas 340
8 SEM-Calaca Luzon 600
9 FDC Misamis Mindanao 405
9 GNPK Mindanao 450
9 MPC Balingasag Mindanao 165
9 SEC Mindanao 237
9 SMC Malita Mindanao 300
9 Therma South Mindanao 300

11 PSPE Mindanao 25
Total MW: 5,976

CFPP ranking by security score Distribution of ranked CFPPs by region

Plant-level indicator 

Size:
Medium 
Avg unit: 162 MW
Avg plant: 332 MW

Age: Mature 
Avg: 9 years old

Utilisation: Medium utilisation 
Avg: 68%

Emissions: High 
Avg: 0.98 tCO2eq/MWh

Indicative CFPP characteristics
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Plant-level indicator 

Size:
Large
Avg unit: 201 MW
Avg plant: 386 MW

Age: Mature
Avg: 6 years old

Utilisation: Medium utilisation 
Avg: 69%

Emissions: High 
Avg: 0.97 tCO2eq/MWh

# Name Region Size (MW)

2 Quezon Power Luzon 511

7 Anda Luzon 84

7 PCPC Visayas 135

7 SLPGC Luzon 300

7 TVI Visayas 340

8 Sual Luzon 1294

9 FDC MISAMIS Mindanao 405

9 GNPK Mindanao 450

9 MPC Balingasag Mindanao 165

9 SEC Mindanao 237

9 SMC Malita Mindanao 300

9 Therma South Mindanao 300

13 SBPL Luzon 500

Total MW: 5,021

CFPP ranking by cost score Distribution of CFPP plants by region Indicative CFPP characteristics

Ranked CFPPs accounting for half of the total coal fleet (3/4)

Plant-level indicator 

Size:
Large 
Avg unit: 294 MW
Avg plant: 588 MW

Age: Old 
Avg: 20 years old

Utilisation: Medium utilisation 
Avg: 63%

Emissions: Very high 
Avg: 1.00 tCO2eq/MWh

CFPP ranking by carbon score1 Distribution of ranked CFPPs by region Indicative CFPP characteristics

1 The carbon score is highly reliant on efficiency rates of coal plants. As we do not have 
this data for the Philippines, we have used a set of assumptions based on coal plant sub 
types; see Scoring Assumptions slides in the Methodology. Real efficiency rates should 
be used to increase the accuracy of the carbon score results.

# Name Region Size (MW)

1 PETRON RSFFB Luzon 140

2 Quezon Power Luzon 511

3 Mindanao Coal Mindanao 232

4 Pagbilao Luzon 1184

8 SEM-Calaca Luzon 600

8 Sual Luzon 1294

10 Masinloc Luzon 1026

12 GN Mariveles Luzon 690

13 Toledo Power Visayas 150

14 APEC Luzon 52

Total MW: 5,879

Ranked CFPPs accounting for half of the total coal fleet (4/4)
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Pace of coal fleet retirement

Step 4

Determining the pace of coal fleet retirement
In order to determine the level of ambition related to the pace of CFPP retirement, we need to consider Factor 4 – Strategic
relevance of coal for the national/local economy.

In the Philippines:

1. Coal rents as a percentage of GDP was 0.046% in 2019

2. Domestic coal production represented 38% of coal supply in 2019 (coal imports accounted for 62%)

Both indicators fall below the threshold that determines the economic significance of coal. This indicates that coal’s contribution to
the economy in the Philippines is limited and will not be detrimentally impacted if CFPPs are retired at an accelerated timeline. As
such, the government can choose to retire CFPPs using a shorter timeframe (5-10 years).
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Detailed financial analysis

Step 5

(1) Replacement value based on $1.3mn/MW (Source: https://www.reuters.com/article/us-
health-coronavirus-asia-coal-analysis-idUSKBN22O0KY)
(2) Comparables based on transactions in Indonesia and the Philippines from 2012 to 2020 

Philippines Coal Fleet Analysis (100%)

• The plants highlighted in green are those that are (i) between 200 MW
to 1,294 MW, and (ii) aged between 4 to 36 years, and therefore have
been selected for the financial analysis due to non-financial and other
considerations outside the MCA.

• Plants selected represent 54% of the total coal fleet (5.9GW total gross
coal plant capacity). The estimated DCF valuation of the CFPPs
selected are within the range of $92m– $1,646m, and have a total est.
market value of $7bn

• PCPC, KSPC, SEM-Calaca, and Mindanao Coal were selected for
sample scenario analysis. Final selection of plants in the next phase
will require a full and formal due diligence including assessments on
how the target power plants affect grid stability and reliability

Gross 
Capacity 

(MW)
Location COD

Per 
Replacement 
Value ($’mn)

Per 
Comparables

($'mn)
Luzon
Anda 84 Pampanga 2016 107 151
APEC 52 Pampanga 2006 66 94
SEM- Calaca 600 Batangas 1984 766 1,080
GN Mariveles 690 Bataan 2013 880 1,242
Masinloc 1,026 Zambales 1998 1,309 1,846
Pagbilao 1,184 Quezon 1996/2018 1,511 2,131
QPPL 511 Quezon 2000 652 920
SBPL 500 Quezon 2019 638 900
SCPC-Limay 600 Bataan 2017-19 766 1,080
SLPGC 300 Batangas 2016 383 540
SLTEC 270 Batangas 2015-16 345 486
Sual 1,294 Pangasinan 1999 1,651 2,329
UPPC 30 Bulacan 1998 38 54
Petron RSFFB 140 Bataan 2013-14 179 252
Subtotal 7,281 9,291 13,105
Visayas
CEDC 251 Cebu 2010-11 320 452
KSPC 206 Cebu 2010-11 263 371
PEDC 317 Iloilo 2010-16 405 571
PCPC 135 Iloilo 2016 172 243
Toledo Power 150 Cebu 1983/2015 191 270
TVI 340 Cebu 2019 434 612
Subtotal 1,399 1,785 2,519

Gross 
Capacity 

(MW)
Location COD

Per 
Replacement 
Value ($’mn)

Per 
Comparables

($'mn)
Mindanao
FDC Misamis 405 Misamis Oriental 2016 517 729
STEAG 232 Misamis Oriental 2006 296 418
SMC Malita 300 Davao Occidental 2016-18 383 540
Therma South 300 Davao Del Sur 2015-16 383 540
GNPK 450 Lanao Del Norte 2019 574 810
MPC 
Balingasag 165 Misamis Oriental 2017

211 297

Sarangani 
Energy 237 Sarangani 2016-19

302 427

PSPE 25 Lanao Del Norte 2020 32 45
Subtotal 2,114 2,698 3,805
Grand total 10,794 13,774 19,429
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Definition of plants for pilot ETM

Step 6

Recommended CFPPs for further study in the Philippines

CFPP Region Size 
(MW)

Total
Ranking

Security 
Ranking

PCPC Visayas 135

KSPC Visayas 206

SEM-Calaca Luzon 600

Mindanao Coal Mindanao 232

• The CFPPs selected are located across the three regions and all but
KSPC fall within the top two-thirds of the regional ranking, and are in
the top 10 of the national ranking.

• Therefore PCPC, SEM Calaca and Mindanao Coal are recommended
for further study under the ETM feasibility study.

• In the case of KSPC, we have concluded that the possible early
retirement of this plant should be assessed in more detail despite
potential interest from the owner, given that KSPC falls in the lowest
position of the national and regional ranking; moreover, the security
score value is ranked in the bottom third of results for the country
as indicated in red in the table.

• Additionally, considering the similar range of systemic results for
plants in Luzon and Visayas and the expected interconnection of
the three regional grids, instead of using KSPC as a fourth candidate
for an ETM, we recommend assessing Sual, Pagbilao and Quezon
Power given their estimated DCF valuation result, strong MCA
ranking and inclusion in the shortlist of plants selected for financial
analysis.

• Given the valuation scenario results, asset
owners of the selected CFPPs are expected to
request for full value (FULL TRANSFER
OPTION).

• KSPC was added due to additional variables
(e.g. potential PPA re-contracting etc.)
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Conclusions in the Philippines

Country level assessment for coal retirement
1. Policies and regulation for replacement of coal with

renewables
• The DOE has established a moratorium on new CFPPs which

is a clear supporting policy towards decreasing the role of
coal within their energy system and increasing the penetration
of renewables. However, the moratorium does not cover
existing CFPPs.

• While there are policies and regulations that encourage RE,
they have been resisted by local market participants with
vested interests. The implementation of these policies are
either delayed or watered down (e.g. RE developers have had
difficulty collecting the actual total FiT due to them from
NGCP). However, recent national policy announcements
suggest that renewables may gain space in the electricity
mix soon, as evidenced in the Philippine Development Plan
(COVID-19 recovery update) which touches on several
concrete actions to expand the share of RE in the country's
energy supply mix in line with their National Energy Plan.

• Moreover, the SPV Act of 2002 is a signal that the
government, despite having no legal frameworks in place that
would enable an ETM, is open to retiring CFPPs and replacing
them with RE, and serves as a good opportunity to create an
official mechanism to retire CFPPs.

2. Electricity system readiness
• With the increased role for renewables in power

generation, a limited contribution of coal to the
economy, sufficient excess capacity expected in Luzon
and Visayas and the future interconnection of the three
regions, an accelerated timeline for CFPP retirement can
be pursued.

• Under the clean energy scenario, the role of coal in
power generation at the national level is expected to
decline from 55% in 2019 to 33% in 2040. Data on
Mindanao forecasts a maintenance of its current larger
share of coal in 2040 at around 70%.

• The role of solar and wind power at the national level are
expected to grow in importance, from 2% in 2019 to 13%
in 2040.

• The installed capacity at the national level is expected to
increase by more than 250% between 2020 to 2040, with
over 60 GW. Of this, around 90% is expected in Luzon
and Visayas.

• CFPPs are not the exclusive providers of flexibility, and
while it will remain important, its role will probably
decrease in 2040.
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CFPPs to prioritise for retirement 
1. Characteristic of the CFPPs to prioritise for retirement
• The plants to prioritize are relatively more mature, of

large size and medium level of utilization.
• The majority of the plants with the highest total scores

are located in Luzon, while those with the lowest scores
are largely concentrated in Mindanao due to its limited
excess capacity and higher reliance on coal.

• PCPC, SEM Calaca and Mindanao Coal are recommended
for further study under the ETM feasibility study.

• SUAL, Pagbilao or Quezon Power should also be included
in the full feasibility assessment given their estimated
DCF valuation result, strong MCA ranking, and inclusion
in the shortlist of plants selected for financial analysis.

2. Financial value of selected CFPPs
• Plants in the Philippines have shown competitive

valuations mostly due to higher tariffs, but declining
margins due to increasing coal costs and fixed
margins may change this drastically.

• Expected DCF valuation range from USD 0.4 to USD
2.0mn/MW, with the smaller with more profitable
PPAs driving the valuation higher. Larger plants
(500MW and up) have a valuation range of USD 0.8
to USD 1.6mn/MW due to thinner margins but also to
higher cashflows.

• Asset owners are expected to request for full value
(Scenario 1) and alignment with market
comparables, with no clear direction from DOE on
future coal retirement.

Section 4

Pre-feasibility Analysis of an Energy 
Transition Mechanism (ETM) in 
Vietnam



46

Assessment of the Power Landscape

Electricity system 
overview
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Overview of Vietnam’s power system (1/2)
• The main regulatory bodies are Vietnam Electricity (EVN) and Ministry of Industry

and Trade (MOIT); EVN has a monopoly over transmission, distribution,
wholesale, retail, and regulations.

• Vietnam’s high voltage transmission network is composed of 500 kilovolt (kV)
and 220 kV lines, with a very limited number of 110 kV lines. The transmission
network delivers electricity to the distribution networks of five regional power
corporations.

• The 500kV power grid is the backbone of the Vietnamese electricity system with
transmission lines running from the North to the South, while the 220-110kV grid
is the backbone of the electricity system of each region and is responsible for
ensuring the safe and uninterrupted supply of electricity to the regional power
grids. As of end-2020, Vietnam’s transmission network comprised of over 9,178
km of 500 kV transmission lines and 18,877 km of 220 kV transmission lines.

• Due to the overwhelming success of the FiT program, Central and Southern
power systems have faced severe grid congestions, especially in Ninh Thuan &
Binh Thuan provinces.

Snapshot of Vietnam Grid

Grid Status Demand Growth Forecast Stakeholders

Vietnam

The rate of power loss in the system
has continuously decreased over the
period of 2010 to 2019, reflecting
effective implementation of grid
improvement solutions. In 2019, power
loss was recorded at 6.5%, the average
customer power outage time was 648
minutes (down from 724 minutes in
2018), and the average number of
blackouts per customer was 5.2.

However, Vietnam continues to face
relatively tight supply situations during
the dry seasons – especially in the
South which is reliant on electricity
imports from the North. The high level
of hydropower in the North and Central
regions exposes both regions to the
seasonality of water availability; limited
hydro availability during the dry season,
particularly in the North, means that
there are considerable fluctuations in
generation across the three-region
system over the course of the year.

Vietnam has a population of 97 million
people. Electricity produced reached
240,102 GWh in 2019, including
electricity sold to Laos and Cambodia,
an increase of 140% from 2010. The
industrial sector takes up the largest
share of electricity consumption at
54%, followed by the residential sector
at 33%.

Electricity sold across the Northern,
Central and South regions reached
236,593 GWh. Among the three
regions, the South accounts for the
largest proportion of electricity sales
at 46%, followed by the North at 44%
and Central at 9%.

Due to the impact of the COVID-19
pandemic, electricity production for
2020 is expected to reach 246,370
GWh, presenting an increase of 2.6%.

Between 2020 to 2045, it is estimated
that Vietnam’s installed capacity will
increase by almost 300%, equivalent to
an additional 207,343 MW.

EVN holds a monopoly for transmission,
distribution and system operation. EVN's
Electricity Power Trading Company
(EPTC) currently acts as a single buyer of
all electricity generated from on-grid
independent power projects. EVN has
large shares in the generation market,
with remaining shares held by other big
state-owned enterprises, including Petro
Vietnam (PVN) and Vinacomin.

The distribution networks is owned by five
regional power corporations: Northern
Power Corporation, Hanoi Power
Corporation, Central Power Corporation,
Ho Chi Minh City Power Corporation, and
Southern Power Corporation.

Source: Electricity regulation in Vietnam: overview, ADB, Draft PDP8

Overview of Vietnam’s power system (2/2)
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Source: Draft PDP8, Carbon Trust calculations

Forecasted growth of installed capacity in Vietnam

Total installed capacity (2020, 2025, 2030 and 2045)

• Vietnam’s installed capacity is forecasted to
almost quadruple by 2045. Coal in particular is
expected to increase by more than double.
Renewable energy sources will also experience
growth, with both solar and wind exceeding
coal in installed capacity in 2045. The role of
hydro is set to gradually decrease, with very
limited additional installed capacity planned.

• RE is targeted to be 32% of the power
generation mix by 2030 in the latest draft
Power Development Plan (PDP8) (18 GW in
solar and wind capacity respectively).

Source: Draft PDP8, Carbon Trust calculations

Forecasted installed capacity and peak demand
Total installed capacity and peak demand (2020, 2025, 2030)

• The proportion of peak demand to installed
capacity is 56% in 2020.

• Between 2020 and 2030, peak demand
increases by 123%.

• The proportion of peak demand to installed
capacity is expected to be 63% in 2030.
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Source: Draft PDP8

Actual and forecasted energy supplied by generation technology

2020 

Total: 246,370 GWh

2030

Total: 551,291 GWh

2045

Total: 977,001 GWh

Vietnam: Actual, 2030 and 2045 forecasts

Electricity market 
overview
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Sources: Electricity of Vietnam (EVN)’s 2020 Report, World Bank, 
“Maximizing Finance for Development in Vietnam’s Energy Sector”

Vietnam’s power generation market is mainly state-controlled
• The integrated state-owned utility EVN holds a monopoly for

transmission, distribution and system operation.

• As part of long-term plans as mandated in the 2004 Electricity Law to
enhance transparency and attract investment, Vietnam is embarking
on a competitive wholesale market that would allow large eligible
consumers to contract directly with power generators.

• Over the last two years, more investments have been made via build-
operate-transfer (BOT) and IPPs models, accounting for approximately
47% of power generation. However, the selection of private investors
remain deeply political-motivated.

• The National Load Dispatch Center (NLDC) will function as an
independent system and market operator (SMO). By 2025, the SMO is
expected to be fully separated from EVN but will remain in government
control.

• State-owned actors often enjoy cross-subsidies in energy production
and distribution that guarantees a very low price for manufacturing
and administrative sectors by charging a higher price for residential
consumption and even a much higher price for the services sector.

Source: CSV data

Sample electricity tariffs per generation source

Power plant type % of total capacity
(2019) Tariff

Coal 35% <VND 1568.7/kWh (~USȼ 6.8/kWh)
(ceiling generation price)

Gas 17% -

Hydropower 37% <VND 1070/kWh (~USȼ 4.7/kWh)
(ceiling generation price)

Solar

9.4%

USȼ 7.09 – 8.38/kWh
(FiT, expired in 2020)

Wind onshore VND 1928/kWh 
(~USȼ 8.5/kWh)

Wind offshore VND 2223/kWh 
(~USȼ 9.8/kWh)

Solid-to-waste USȼ 7.28 – 10.05/kWh (FiT)

Biomass USȼ 7.03 – 8.47/kWh (FiT)
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CFPP fleet overview

• Vietnam’s coal-fired power capacities is dominated by major state-owned-enterprises (SOEs), and therefore mainly
controlled by the government through MOIT and its subsidiaries.

• CFPPs are developed mostly in the Red River Delta, where considerable deposits of anthracite coal (Quang Ninh
province) and lower deposits of sub-bituminous coal are located.

• Apart from around 32 operating plants, there are approximately 24 pre-permitted and permitted CFPPs listed in the
revised PDP-7. Nine of these are now under construction and are expected to use both domestic and imported
feedstock.

• In the draft PDP8, ratio of coal-fired thermal power will change to 27% toward 2030 with a 16% decrease compared to
the ratio in the amended PDP7. About 18 GW of imported coal-fired thermal power projects approved under the
amended PDP7 will be delayed until the period after 2030 or will not be included for consideration. The draft PDP8
also lists specific names of such coal-fired power projects.

• Retirement or change in form of CFPPs that are not aligned with existing national and local energy plans must obtain
approval from the Prime Minister.

Despite ambitious plans to reduce emissions, coal generation is still 
projected to rise

Source: BP Statistical Review, Vietnam Electricity (EVN) 2018 Report, Vietnam Power Development Plan 
2021-2030 with orientation to 2050 (PDP-8), third draft (February 2021) by MOIT



52

Coal sources and prices
• The expected cost of supercritical thermal coal power using imported coal

exceeds 1,800 VND/kWh (0.078 USD/kWh) while the domestic coal wholesale
price increased in 2019 to 1,896 VND/kWh (0.082 USD/kWh), effectively
exceeding the cost of solar energy.

• Vietnam imported 53% of its coal supply in 2020 – mostly from Indonesia,
Australia, Russia and South Africa. The remainder is produced domestically.

Revenue mechanism
• Electricity prices are tightly supervised by the government via SOEs.
• Power generators and the purchaser can agree on the electricity generation

prices and electricity wholesale prices. However, the agreed prices must be
within the brackets of electricity generation prices or electricity wholesale
prices issued by the MOIT.

• Electricity and coal commodity price are linked to changes of fossil fuel prices
and are listed periodically by coal mining companies, and primarily by state-
owned companies like Vinacomin.

• In 2018, the transmission price was VND110.88/kWh (about 0.48 US cents),
exclusive of value added tax of 10%. As of 2020, the average retail price was
VND86.25/kWh, exclusive of VAT.

Subsidies and preferential treatment of coal
• SOEs often enjoy cross subsidies among

themselves in coal-fired power generation and
distribution, resulting in low electricity prices.

• Subsidies for coal are often indirect, in the form of
efforts to keep the price of domestic coal used in
electricity production below international market
prices (thus encouraging coal use), subsidizing
coal transport infrastructure, lax environmental
regulations, and low-interest credit.

• Although fossil fuel subsidies for electricity in
Vietnam decreased after the government’s
National Green Growth Strategy was released in
2012, they have increased again since 2016,
reaching USD 259 million in 2018.

• In the past, coal is sold to electricity producers at
50%-60% of export prices under the government's
guidance.

• Starting in 2017, coal commodity prices for power
generation are specifically determined by MOF –
coal price for power generation is approximately
10% lower than export prices.

• Over the years, increases in coal commodity
prices to account for production costs has been
slow.

Favourable conditions created by revenue mechanism and subsidies for 
coal

Source: Le Viet Phu, Electricity pricing, energy efficiency and renewable 
energy development policies in Vietnam (2020)

• Most of power plants are below 600MW. 94% of plants are 300MW and up with distribution are as follows:

• Most CFPPS over 600 MW have an average age of 8 years. Majority of the large scale coal plants are recently built as a
response to Vietnam’s growing electricity demand.

• Supply is concentrated in Northern Vietnam. Northern Vietnam contains the majority of power supply as it is a major industrial
hub given its proximity to China and Hanoi while Southern Vietnam hosts Ho Chi Minh City and other industrial areas in Vietnam.

• EVN is one of the largest owners of coal plants in Vietnam. Coal plants are partially/majority owned by EVN and its subsidiaries;
other equity owners include Japanese (e.g. Mitsubishi, Mitsui etc.), South Korean companies (e.g. KEPCO) and other
international power players.

Capacity # of plants MW %
Under 300 9 1,325 6%
300 to 600 11 6,130 30%
601 and up 11 13,276 64%

Total 31 20,731 100%

Most CFPPs are below 600MW, concentrated in the North and mostly 
owned by EVN



53

1 Please note we have made assumptions for units we do not have 
utilisation data for. See Scoring Assumptions slides in the Methodology. 
Source: VIET, World Bank and Carbon Trust calculations

Most installed capacity is from generation units less than 5 years old 

Distribution of units by age Distribution of units by utilization1 Distribution of units by size

Renewable energy 
development overview
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An increase in renewables is expected to support Vietnam’s climate 
change targets
• The energy sector will be developed in line with the Politburo’s Resolution 55. Under the resolution, Vietnam will increase its

annual electricity production by 8.6% per year during 2021-2025 and 7.2% per year during 2026–2030.

• Specific targets include total primary energy supply (TPES) of 175-195 million tonnes of oil equivalent (TOE), of which renewable
energy (excluding hydro) will account for 15%-20%. By 2045, the TPES is planned to increase to 320-350 million TOE, of which
renewable energy (excluding hydro) will contribute 25%-30%. The resolution also aims to achieve a 15% and 20% reduction of
greenhouse gas (GHG) emissions from energy-related activities compared to 2014 levels by 2030 and 2045 respectively.

• According to the Power Development Plan for 2011-2020, with consideration toward 2030 (PDP-7), the Vietnamese government is
actively working to reduce the country’s reliance on hydropower from 28.7% of total power generated in 2020 to 12.4% in 2030,
mostly due to environmental concerns regarding the construction and operation of hydropower plants.

• To boost RE investment, the government has allowed 100% foreign ownership of Vietnamese companies in the energy sector.
Foreign investors can choose among permitted investment forms; 100% foreign-invested company, joint venture or public-private
partnership (PPP) in the form of a BOT contract.

• Renewable energy’s increasing share of the energy mix is expected to continue, benefiting from tax incentives and a more
comprehensive regulatory and policy environment in the next few years after PDP-8 is issued. With the upcoming first Law on
Renewable Energy (to be drafted by MOIT in 2021-2025) and updated renewable energy incentives (to be drafted by MOIT in
2021-2022), investors will have a clearer legal and regulatory framework to guide their investments. The plan for a competitive
and transparent energy market by 2030 (to be drafted by MOIT in 2021) is also expected to be a milestone toward market
liberalization and eliminating subsidies, monopoly and unfair competition.

There has been renewed focus on developing RE policies
Emission Trading System (ETS) is under 
development
• In November 2020, Vietnam’s National Assembly

adopted the revised Law on Environmental Protection,
which establishes a mandate for the Ministry of Natural
Resources and Environment (MONRE) and for the MOF
to design a domestic emissions trading scheme and a
crediting mechanism.

• The framework legislation gives MONRE a legal
mandate to establish an emissions trading scheme, set
a cap, and determine the method of allowance
allocation, and allows for the inclusion of domestic and
international offsets. The Law on Environmental
Protection will enter into force on 1 January 2022.

• MOF and MONRE are considering a timeline for ETS
implementation; a pilot system is expected to start by
2025 and to become fully operational by 2027.

Carbon pricing has not been adopted
• Draft PDP-8 proposes two CO2 price scenarios: low

(USD3-5/tonne) and base (USD17-28/tonne) in the
period of 2020-2045.

Renewable energy policies
• The government has issued many mechanisms and policies to encourage the

development of renewable energy sources, which have also created conditions
for domestic and foreign investors and enterprises to engage in the market.

• However, to meet the growing demand for lower-emission electricity, Vietnam
needs market-based policies in order to build a favorable environment for
expanding renewable energy.

• Aside from FiTs for accelerating investment in renewable energy, Vietnam only
grants ordinary incentives for renewable energy projects, in the same manner
as it does to encourage other investment projects in other sectors. Renewable
energy projects are governed by laws at two levels: general requirements for
all types of energy projects and specific regulations for each type of renewable
energy.
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However, RE continues to be impeded by limited financial incentives
• EVN has little motivation to buy higher priced RE for

electricity generation, and is selling electricity generated
by renewable sources to consumers at a loss.

• Under the current PPA model issued in July 2020, EVN
has broad curtailment rights and no obligation to
purchase the entire output generated by solar farms.
This may not only be inconsistent with some regulations
but also creates contractual uncertainties from a power
developer/seller's perspective.

• Current PPA forces RE project developers to shoulder
majority of the risks.

• As RE production increases, EVN will have to invest more
to connect RE sources to the national grid.

• RE projects have benefited from import duty exemption
for imported goods to establish fixed assets, materials,
and semi-finished products. Tax incentives include
preferential corporate income tax (CIT) rate of 10% for
15 years; CIT exemption for four years and a reduction of
50% for the following nine years.

• MOIT is proposing a pilot to the Prime Minister that
involves direct PPA mechanisms between RE
developers/power generation companies and private
power buyers/consumers.

• Increases in wholesale or retail (ceiling) prices, including FiTs for different
forms of renewable electricity, are not subject to consultation with consumers
or businesses.

• These are proposed by SOEs such as EVN or other government departments,
then approved by a minister or the Prime Minister and announced through the
media.

• Low tariffs coupled with high investment costs in newer technologies is
evident. FiTs for solar (USD 0.935/kWh) expired in late 2020 while onshore and
near-shore wind energy (USD 0.085/kWh and USD 0.098/kWh respectively) will
expire in Oct 2021.

• MOIT has submitted to the Prime Minister a draft decision on new FiTs (FiT
3) for rooftop solar power with prices likely to fall to 5.89–6.84 cent/kWh.
Accordingly, each year, the MOIT will propose annual plans for solar incentives
by 30 September.
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Existing funding vehicles 
for CFPP retirement
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Vietnam’s traditional energy infrastructure financing model has relied mostly on public investment by state-owned enterprises (EVN 
and PVN), backed by government guarantees, with significant domestic and international private sector participation.
Vietnam’s traditional energy infrastructure financing model has relied mostly on public investment by state-owned enterprises (EVN 
and PVN), backed by government guarantees, with significant domestic and international private sector participation.

There is no single or consolidated legal instrument that specifically governs project finance in Vietnam. Rather, it would be
subject to different sets of legislation, including investment laws, enterprise laws, tax laws, foreign exchange control, loan 
registration, and may be subject to amendment from time to time.

There is no single or consolidated legal instrument that specifically governs project finance in Vietnam. Rather, it would be
subject to different sets of legislation, including investment laws, enterprise laws, tax laws, foreign exchange control, loan 
registration, and may be subject to amendment from time to time.

MOF used to on-lend concessional, foreign currency-denominated resources from international financial institutions (IFIs) 
and development partners (DPs) to EVN at less than concessional rates. The MOF also guarantees EVN’s direct borrowing 
from local and international commercial banks.

MOF used to on-lend concessional, foreign currency-denominated resources from international financial institutions (IFIs) 
and development partners (DPs) to EVN at less than concessional rates. The MOF also guarantees EVN’s direct borrowing 
from local and international commercial banks.

Vietnam Development Bank (VDB) under the direct supervision of MOF offers loans at a preferential interest rate (currently 
8.55%) with funding from the state budget, on-lending ODA for renewable energy projects. VDB manages the on-lending of 
foreign capital by the Government as authorized by the MOF, such as Ham Thuan Da Mi Hydropower Plant (JICA capital 435 
million USD).

Vietnam Development Bank (VDB) under the direct supervision of MOF offers loans at a preferential interest rate (currently 
8.55%) with funding from the state budget, on-lending ODA for renewable energy projects. VDB manages the on-lending of 
foreign capital by the Government as authorized by the MOF, such as Ham Thuan Da Mi Hydropower Plant (JICA capital 435 
million USD).

Since 2017, commercial banks began to develop credit policies for renewable energy projects. Despite maintaining a fast growth rate 
in the period of 2018-2020, the proportion of credit outstanding for renewable energy still accounts for a relatively low proportion 
(from 0.6%-1%) of the total outstanding loans of the banking system.

Since 2017, commercial banks began to develop credit policies for renewable energy projects. Despite maintaining a fast growth rate 
in the period of 2018-2020, the proportion of credit outstanding for renewable energy still accounts for a relatively low proportion 
(from 0.6%-1%) of the total outstanding loans of the banking system.

Lack of government funding mechanism for IPPs (1/2)
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Lack of government funding mechanism for IPPs (2/2)
• Although there is no foreign ownership restriction in

the industry, PPP projects in the form of BOT contracts
are usually preferred due to government guarantees
and incentives.

• On 1 January 2021, a new PPP law came into effect
with the aim to attract more private investment into
Vietnamese infrastructure projects by creating an
umbrella legal framework for PPP projects including
clarification around investment procedures and the
introduction of revenue sharing and support
mechanisms.

• According to bidding law 2013, Decree 63/2018/ND-
CP on investment in the form of PPP and new PPP
Law, after investment approval, the investor
establishes an SPV to implement a project. Dossier
and procedures for establishing the SPV shall comply
with the law on enterprises.

• In Vietnam, private SPVs are often used in
infrastructure projects such as roads, hospitals, and
power plants. However, a guarantee from the
government and/or sponsor is still required.

Private SPV model in Vietnam
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Results in Vietnam

Country level factors assessment

Step 1
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Country-level landscape characterisation

1. Role of CFPPs in generation mix:

• Coal has a high share of power generation in 2020, accounting for 44% of the total mix.

• Based on the draft PDP8, coal continues to play an important role in the power generation mix in 2030, representing 40% of the
total power generated. By 2045, the PDP8 expects coal to contribute 31% of total power generated.

2. Intermittent renewable development:

• In 2020, the presence of solar and wind in power generation is limited, representing only 5% of the mix.

• Based on PDP8, the contribution of solar and wind to total power generated increases over time to 11% in 2025, 15% in 2030 and
28% by 2045. PDP8 also notes that approximately 98,000 MW of solar and wind are expected as additional capacity between
2020 to 2045. Most of this is expected to be generated in the South of Vietnam. Ninh Thuan and Binh Thuan in the central region
of Vietnam are seeing a significant emergence of renewable energy projects.

• However, as the grid is already overloaded and congested, these projects are unable to operate at full capacity. Moreover,
nowadays, the central and southern regions have faced severe grid congestions, especially in Ninh Thuan and Binh Thuan
provinces, due to quick deployment of renewables.

Factor 1: Relevance of coal generation in meeting demand

Country-level landscape characterisation

1. Peak demand and excess capacity: 

• Based on 2020 data, the excess capacity of the system is 44%.

• The excess capacity is forecasted to decrease to 37% by 2030.

2. Suppliers of flexibility: 

• Under PDP8, the need for flexible power sources is a continued focus area for the government, suggesting that the current mix
does not provide enough flexibility. From the current generation mix, we can assume that coal and hydro play a role in the
flexibility provision given their respective 44% and 31% share of generation. Gas is also likely to provide flexibility support given
its contribution to power generation together with oil is 17% and its greater proportion of installed capacity (7,097 MW compared
to 1,933 MW of oil/diesel). The Vietnam grid is also currently interconnected with China and Laos, although energy imports only
account for 2% of the generation mix in 2020.

• Based on the forecasted generation mix for 2045, we can assume that coal is likely to play a greater role in the flexibility
provision given the substantial decrease of hydro (from 31% in 2020 to 10% in 2045), as the Vietnamese government seeks to
reduce reliance on hydro due to environmental concerns on the construction and operation of hydro plants. Looking at the
installed capacity of gas, which is expected to increase to 66,504 MW in 2045 (while oil/diesel is phased out to 0), we can expect
it will continue to provide a supporting role, with generation reaching 26% in 2045. Energy imports are also expected to increase
slightly to 3% in 2045, although this is still quite limited.

• Currently, there is limited demand side flexibility in the energy system. While PDP8 includes recommendations on grid solutions
and encourages the development of energy storage solutions, it is unlikely to be fully implemented by 2045.

Factor 2: Relevance of coal generation for security of supply
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Source: Vietnam Business Forum, EVN NLDC, Draft PDP8, Danish Energy Agency

Country-level landscape characterisation

1. System operation rules: 

• EVN prioritizes the dispatch of traditional electricity sources that can guarantee technical conditions such as voltage, stability,
inertia, frequency control backup, capacity in peak hour. The dispatch of renewable energy sources such as wind and solar
power, biomass, ACT hydroelectricity, large hydroelectricity in discharge etc. are prioritised next. While there is a competitive
electricity market (with electricity price brackets issued by the government), the merit order does not appear to be fully driven by
the market, with conventional power generation sources more likely to be dispatched.

• Plants are selected independently for energy generation, and this is done one week ahead. Based on the list of power plants
selected in the week, the market operator is responsible for selecting the appropriate number of plants to provide frequency
control services. Frequency control requirements are then allocated according to the principles that: first capacity will be
allocated for indirect market participant services providers, and then to direct market participant services providers. The
principle of allocation is according to the ratio of available capacity of the plants. Direct market participants submit bids, while
indirect market participants do not. Their available capacity is calculated by the system operator as a result of hydro-thermal
optimization.

2. Carbon policy:

• In November 2020, Vietnam’s National Assembly passed the revised Law on Environmental Protection legalising an emissions
trading scheme. The law will take effect on 1 January 2022. PDP8 proposes two CO2 price scenarios: low ($3-$5/ton) and base
($17-$28/ton) in the period of 2020-2045.

3. Revenue mechanisms:

• State-owned actors often enjoy cross subsidies for coal power generation and distribution, resulting in low electricity prices;
most coal subsidies are indirect and difficult to quantify.

Factor 3: Policy and generation market regulation

Hellenic Shipping, World Bank

Country-level landscape characterisation

1. Role of coal in the country economy:

• Vietnam is increasingly dependent on imported coal, importing a record of 54.8 million tons of coal in 2020 (53% of its coal
supply), up from 43.8 million tons in 2019. In comparison, domestic coal production for 2020 and 2019 was 48.6 and 46.1 million
tons respectively. Coal imports cost Vietnam more than USD 3.8 billion in 2019. Vietnam’s coal imports are primarily from
Indonesia, Australia, Russia and South Africa.

• The price of imported coal is about 60 USD/ton (1.4 million VND). Additional costs to the imported coal price are trans-shipment
port cost at 9 USD/ton and domestic transport cost at 4-5 USD/ton. Domestic coal prices are dependent on total cost and coal
output of Vinacomin. The expected cost of supercritical thermal coal power using imported coal exceeds 1,800 VND/kWh while
the domestic coal wholesale price increased in 2019 to 1,896 VND/kWh, effectively exceeding the cost of solar energy.

• According to MOIT, Vietnam’s increasing coal imports were mainly due to demand from large power plants given that domestic
production is becoming increasingly difficult and costly. Coal production costs are expected to increase from 56.6 USD/ton in
2016 to 72.4 USD/ton in 2030 and 78.3 USD/ton in 2050.

• According to the World Bank, coal rents as a % of GDP (economic rents from coal, calculated as the difference between the value
of both hard and soft coal production at world prices and their total costs) in Vietnam was 0.246% in 2019, indicating some
strategic relevance for the national economy.

Factor 4: Strategic relevance of coal for the national/local economy
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Scoring of generation unit 
indicators

Step 2

Selection of country characteristics
The following characteristics have been identified from the country-level factors assessment of Vietnam which help define the
scoring rules used for the MCA framework. More information on how the scoring rules are applied can be found in the Appendix:
MCA Scoring Results in Vietnam.

Vietnam

FA
CT

O
R 

1 Role of CFPPs in generation mix Energy from CFPPs is >10% but <50%

Intermittent renewable development Energy from solar and wind is >10% but <30%

FA
CT

O
R 

2 Peak demand and excess capacity Future limited excess capacity >20% and <50% of peak demand

Suppliers of flexibility A mix of CFPPs & other technologies

FA
CT

O
R 

3

System operation rules Order by merit with prioritization rules towards CFPPs

Carbon policy Financial value associated with carbon market or taxes

Revenue mechanisms With subsidy
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CFB refers to Circulating Fluidized Bed Coal  
Source: Carbon Trust calculations

Distribution of CFPP generation units in Vietnam

Distribution by location and total score Distribution by total score, disaggregated by size and sub-type  

Plant Total Score 

0.80 – 0.85

0.76 – 0.80

0.71 – 0.75

0.66 – 0.70

0.61 – 0.65

0.56 – 0.60 

Source: Google Maps, VIET, World Bank Vietnam

Ranking of CFPPs for retirement

Step 3
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Operational CFPP ranking results
Northern Vietnam

CFPP Name
Installed 
Capacity 

(MW)
COD

MCA Scoring Results MCA 
RankingTOTAL SECURITY COST CARBON

Pha Lai 1 440 1986 0.83 1.00 0.49 1.00 1
Pha Lai 2 600 2001 0.81 0.75 0.67 1.00 3
Hai Phong 1 600 2011 0.81 0.65 0.77 1.00 4
Hai Phong 2 600 2013-14 0.81 0.65 0.77 1.00 4
Nghi Son 1 600 2013-14 0.81 0.65 0.77 1.00 4
Quang Ninh 1 600 2009-10 0.81 0.65 0.77 1.00 4
Quang Ninh 2 600 2012-14 0.81 0.65 0.77 1.00 4
Uong Bi 
Expansion 630 2007, 

2014 0.81 0.65 0.77 1.00 4

Thai Binh 1 600 2017-18 0.81 0.58 0.84 1.00 5
Mong Duong 2 1,200 2015 0.81 0.50 0.92 1.00 7
Ninh Binh 100 1974 0.78 0.93 0.42 1.00 8
Cao Ngan 114 2007 0.75 0.83 0.67 0.75 9
Na Duong 1 110 2005 0.75 0.83 0.67 0.75 9
Son Dong 220 2009 0.75 0.83 0.67 0.75 9
Cam Pha 670 2010 0.72 0.65 0.77 0.75 13
Mong Duong 1 1,000 2015 0.72 0.58 0.84 0.75 14
Hai Duong 1,200 2020-21 0.72 0.50 0.92 0.75 15
An Khanh 1 116 2015 0.64 0.44 0.74 0.75 18
Mao Khe 440 2013 0.62 0.34 0.77 0.75 19
Thang Long 600 2018 0.62 0.26 0.84 0.75 20
Subtotal 11,040

Central Vietnam

CFPP Name
Installed 
Capacity 

(MW)
COD

MCA Scoring Results MCA 
RankingTOTAL SECURITY COST CARBON

Vung Ang 1 1,200 2014-15 0.81 0.54 0.88 1.00 6
Formosa Ha 
Tinh 450 2015-16 0.73 0.44 0.74 1.00 11

Nong Son 1 30 2014 0.59 0.59 0.59 0.59 21
Subtotal 1,680

Southern Vietnam
CFPP 
Name

Installed 
Capacity 

(MW)
COD

MCA Scoring Results MCA 
RankingTOTAL SECURITY COST CARBON

Vedan 60 2015 0.83 0.75 0.74 1.00 2

Vinh Tan 2 1,244 2014 0.81 0.58 0.84 1.00 5

Duyen Hai 1 1,244 2015 0.81 0.50 0.92 1.00 7

Formosa 
Dong Nai 450 2004, 2018 0.73 0.55 0.63 1.00 10

Lee & Man 125 2018 0.72 0.71 0.70 0.75 12

Duyen Hai 3 1,888 2016, 2020 0.68 0.29 0.92 0.83 16

Vinh Tan 1 1,200 2018-19 0.64 0.50 0.92 0.50 17

Vinh Tan 4 1,800 2017-19 0.64 0.50 0.92 0.50 17

Subtotal 8,011

Total CFPP fleet size: 20,731 MW

The MCA ranking is based on the total score. Where plants have the same 
total score, the ranking is then assigned based on the security score.

Plant-level indicator 

Size:
Large 
Avg unit: 313 MW
Avg plant: 688 MW

Age: Mature  
Avg: 12 years old

Utilisation: Medium utilisation 
Avg: 73%

Emissions: Very high 
Avg: 1.00 tCO2eq/MWh

CFPP ranking by total score Distribution of ranked CFPPs by region Indicative CFPP characteristics

Ranked CFPPs accounting for half of the total coal fleet (1/4)

# Name Size (MW)
1 Pha Lai 1 440
2 Vedan 60
3 Pha Lai 2 600
4 Hai Phong 1 600
4 Hai Phong 2 600
4 Nghi Son 1 600
4 Quang Ninh 1 600
4 Quang Ninh 2 600
4 Uong Bi Expansion 630
5 Vinh Tan 2 1244
5 Thai Binh 1 600
6 Vung Ang 1 1200
7 Duyen Hai 1 1244
7 Mong Duong 2 1200
8 Ninh Binh 100

Total MW: 10,318
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# Name Size (MW)

1 Pha Lai 1 440

2 Vedan 60

3 Pha Lai 2 600

4 Hai Phong 1 600

4 Hai Phong 2 600

4 Nghi Son 1 600

4 Quang Ninh 1 600

4 Quang Ninh 2 600

4 Uong Bi 
Expansion 630

5 Thai Binh 1 600

5 Vinh Tan 2 1244

CFPP ranking by security score Distribution of ranked CFPPs by region

Plant-level indicator 

Size:
Large
Avg unit: 235 MW
Avg plant: 504 MW

Age: Mature 
Avg: 12 years old

Utilisation: Medium utilisation 
Avg: 73%

Emissions: High 
Avg: 0.99 tCO2eq/MWh

Indicative CFPP characteristics

# Name Size (MW)

6 Vung Ang 1 1200

8 Ninh Binh 100

9 Cao Ngan 114

9 Na Duong 1 110

9 Son Dong 220

10 Formosa Dong Nai 450

12 Lee & Man 125

13 Cam Pha 670

14 Mong Duong 1 1000

21 Nong Son 1 30

Total MW: 10,593

Ranked CFPPs accounting for half of the total coal fleet (2/4)

Plant-level indicator 

Size:
Very Large 
Avg unit: 608 MW
Avg plant: 1390 MW

Age: New 
Avg: 4 years old

Utilisation: Medium utilisation 
Avg: 73%

Emissions: High 
Avg: 0.96 tCO2eq/MWh

# Name Size (MW)

6 Vung Ang 1 1200

7 Duyen Hai 1 1244

14 Mong Duong 2 1200

15 Hai Duong 1200

16 Duyen Hai 3 1888

17 Vinh Tan 1 1200

17 Vinh Tan 4 1800

Total MW: 9,732

CFPP ranking by cost score Distribution of ranked CFPPs by region Indicative CFPP characteristics

Ranked CFPPs accounting for half of the total coal fleet (3/4)
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Plant-level indicator 

Size:
Large 
Avg unit: 237 MW
Avg plant: 660 MW

Age: Mature  
Avg: 12 years old

Utilisation: Medium utilisation 
Avg: 74%

Emissions: Very high 
Avg: 1.00 tCO2eq/MWh

CFPP ranking by carbon score1 Distribution of ranked CFPPs by region Indicative CFPP characteristics

1 The carbon score is highly reliant on efficiency rates of coal plants. As we do not have this
data for Vietnam, we have used a set of assumptions based on coal plant sub types; see
Scoring Assumptions slides in the Methodology. Real efficiency rates should be used to
increase the accuracy of the carbon score results.

# Name Size 
(MW)

1 Pha Lai 1 440

2 Vedan 60

3 Pha Lai 2 600

4 Hai Phong 1 600

4 Hai Phong 2 600

4 Nghi Son 1 600

4 Quang Ninh 1 600

4 Quang Ninh 2 600

4 Uong Bi 
Expansion 630

# Name Size 
(MW)

5 Thai Binh 1 600

5 Vinh Tan 2 1244

6 Vung Ang 1 1200

7 Duyen Hai 1 1244

7 Mong Duong 2 1200

8 Ninh Binh 100

10 Formosa Dong 
Nai 450

11 Formosa Ha 
Tinh 450

Total MW: 11,218

Ranked CFPPs accounting for half of the total coal fleet (4/4)

Pace of coal fleet retirement

Step 4
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Determining the pace of coal fleet retirement
In order to determine the level of ambition related to the pace of CFPP retirement, we need to consider Factor 4 – Strategic
relevance of coal for the national/local economy.

In Vietnam:

1. Coal rents as a percentage of GDP was 0.246% in 2019

2. Domestic coal production represented 47% of coal supply in 2019 (coal imports accounted for 53%)

The first indicator lies above the threshold that determines the economic significance of coal, while the second falls below it. This
indicates that coal’s contribution to the economy in Vietnam is somewhat significant, and there will be some detrimental impact if
CFPPs are retired at an accelerated timeline. This will limit the speed of which Vietnam’s coal fleet can be retired. As such, the
government should consider a slightly longer timeframe for CFPP retirement (over 10 years), unless actions are taken to develop grid
and energy storage solutions and increase diversification of sources of flexibility. This is especially critical as the role of hydro in
Vietnam’s power generation mix is planned to decrease substantially in the future.

Detailed financial analysis

Step 5
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(1) Replacement value based on $1.3mn/MW (Source: https://www.reuters.com/article/us-
health-coronavirus-asia-coal-analysis-idUSKBN22O0KY)
(2) Comparables based on transactions in Indonesia and the Philippines from 2012 to 2020 

Vietnam Coal Plant Analysis (100%)
Gross Capacity 

(MW) Province COD
Per 

Replacement 
Value ($’mn)

Per 
Comparables

($'mn)
Northern Vietnam
An Khanh 1 116 Thai Nguyen 2015 148 209
Cam Pha 670 Quang Ninh 2010 855 1,206
Cao Ngan 114 Thai Nguyen 2007 145 205
Hai Duong 1,200 Hai Duoung 2020-21 1,531 2,160
Hai Phong 1 600 Hain Phong 2011 766 1,080
Hai Phong 2 600 Hain Phong 2013-14 766 1,080
Mao Khe 440 Quang Ninh 2013 561 792
Mong Duong 1 1,000 Quang Ninh 2015 1,276 1,800
Mong Duong 2 1,200 Quang Ninh 2015 1,531 2,160
Na Duong 1 110 Lang Son 2005 140 198
Nghi Son 1 600 Thanh Hoa 2013-14 766 1,080
Ninh Binh (2) 100 Ninh Binh 1974 128 180
Pha Lai 1 (2) 440 Hai Duong 1986 561 792
Pha Lai 2 600 Hai Duong 2001 766 1,080
Quang Ninh 1 600 Quang Ninh 2009-10 766 1,080
Quang Ninh 2 600 Quang Ninh 2012-14 766 1,080
Son Dong 220 Bac Giang 2009 281 396
Thai Binh 1 600 Thai Binh 2017-18 766 1,080
Thang Long 600 Quang Ninh 2018 766 1,080
Uong Bi 
Expansion 630 Quang Ninh 2007, 2014 804 1,134
Subtotal 11,040 14,089 19,872

Gross Capacity 
(MW) Province COD

Per 
Replacement 
Value ($’mn)

Per 
Comparables

($'mn)
Central Vietnam
Formosa Ha Tinh 450 Ha Tinh 2015-16 574 810
Nong Son 1 30 Quang Nam 2014 38 54
Vung Ang 1 1,200 Ha Tinh 2014-15 1,531 2,160
Subtotal 1,680 2,143 3,024
Southern Vietnam
Duyen Hai 1 1,244 Tra Vinh 2015 1,587 2,239
Duyen Hai 3 1,888 Tra Vinh 2016, 2020 2,409 3,398
Formosa Dong 
Nai 450 Dong Nai 2004, 2018 574 810
Lee & Man 125 Hau Giang 2018 160 225
Vedan 60 Dong Nai 2015 77 108
Vinh Tan 1 1,200 Binh Thuan 2018-19 1,531 2,160
Vinh Tan 2 1,244 Binh Thuan 2014 1,587 2,239
Vinh Tan 4 1,800 Binh Thuan 2017-19 2,297 3,240
Subtotal 8,011 10,222 3,240
Grand Total 20,731 26,454 37,315

• The plants highlighted in green are those that are (i) between 60 MW to
1,244 MW, and (ii) aged between 5 to 34 years, and therefore have been
selected for the financial analysis as recommended under the MCA.

• Plants selected represent 48% of the total coal fleet (9.6 GW total gross
coal plant capacity). The estimated DCF valuation of the CFPPs selected
for financial analysis are within the range of $50m – $2,143m, and have a
total est. market value of $9.6bn.

• Uong Bi Expansion, Hai Phong 1 and Hai Phong 2 were selected for
sample scenario analysis. Final selection of plants in the next phase will
require a full and formal due diligence including assessments on how the
target power plants affect grid stability and reliability

Definition of plants for pilot ETM

Step 6
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Recommended CFPPs for further study in Vietnam

• The CFPPs selected are all located in Northern Vietnam and all fall
within the top two-thirds of the regional ranking and are in the top
10 of the national ranking.

• Therefore, Uong Bi Expansion, Hai Phong 1 and Hai Phong 2 are
recommended for further study under the ETM feasibility study.

• It is worth noting that while CFPPs located in the northern region
have the highest security scores, the recommended CFPPs only fall
within the middle third of the security ranking.

• Although some CFPPs have better security and total score rankings
such as Pha Lai 2 and Vedan, their estimated financial value may
not make them attractive for the ETM.

• However, we recommend assessing Pha Lai 1 as well given its
strong MCA ranking (#1) and inclusion in the shortlist of plants
selected for financial analysis.

CFPP Region Size 
(MW)

Total
Ranking

Security 
Ranking

Uong Bi 
Expansion

Northern 
Vietnam 630

Hai Phong 1 Northern 
Vietnam 600

Hai Phong 2 Northern 
Vietnam 600

• Given the valuation scenario results, asset 
owners of the selected CFPPs are expected 
to request for full value (FULL TRANSFER 
OPTION).

Conclusions in Vietnam
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Country-level assessment for coal retirement
1. Policies and regulation for replacement of coal with

renewables
• Coal retirement plans are evolving with recent proposals from

local authorities such as Long An, Ninh Binh, and Ha Tinh to
retire or transition existing coal plants to LNG/RE plants.

• However, a lack of clarity on future electricity tariffs, low feed-
in-tariffs and high investment cost of newer technologies are
key challenges affecting the pace of energy transition.

• The latest draft power development plan (PDP8) notes
increasing shares of RE and decreasing shares of coal in
national power generation.

• However, according to MOIT, despite the associated
environmental problems, Vietnam cannot do without CFPPs for
another 15 years at least. There is no current alternative that
can help Vietnam ensure energy security and maintain stable
prices.

• Moreover, there is currently limited demand-side flexibility in
the energy system. While PDP8 includes recommendations on
grid solutions and encourages the development of energy
storage solutions, it is unlikely to be fully implemented by 2045.

2. Electricity system readiness
• Sufficient excess capacity and a strong projected

growth in renewables are factors that must be
considered in determining the appropriate timeline to
retire CFPPs in Vietnam. The declining role of coal and
the uptake of renewables puts Vietnam in a strong
position to accelerate the retirement of CFPPs.
However, the role of coal to the economy is somewhat
significant, which should be a consideration that may
delay the timescales of coal retirement to an extent if
no further actions are taken.

• The proportion of coal in power generation is expected
to see a downward trend from 44% in 2020 to 31% in
2045. Meanwhile, the role of solar and wind in power
generation is expected to climb from 5% in 2020 to
28% in 2045.

• While CFPPs will continue to play a central role in
flexibility provision in 2045, especially given the
planned decrease of hydro, gas is also likely to be
used for flexibility.

CFPPs to prioritise for retirement
1. Characteristics of CFPPs to prioritise for retirement
• The plants to prioritize are mature, of a large size,

medium level of utilization and very pollutant.
• The plants with the highest total scores are primarily

concentrated in the North of Vietnam, which is also
where the majority of plants are located.

• Uong Bi Expansion, Hai Phong 1 and Hai Phong 2 are
recommended for further study under the ETM feasibility
study.

• Pha Lai 1 could be included as well for the full feasibility
assessment given its strong MCA ranking and inclusion
in the shortlist of plants selected for financial analysis. It
is worth noting that there was no DCF valuation
calculated for this plant due to the lack of data inputs as
a result of its PPA being recently renewed.

2. Financial value of selected CFPPs
• Expected DCF valuation ranges from USD 0.5 to USD

2.0mn/MW, but there is a need to further study
actual PPA tariffs and cost structures of existing
plants including the probability of renewal after PPA
expiry.

• Asset owners are expected to request for full value
(Scenario 1) and market comparables, with no clear
direction from EVN on future coal retirement despite
accelerated RE deployment.
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Section 5

Pre-feasibility Analysis of an Energy 
Transition Mechanism (ETM) in 
Indonesia

Assessment of the Power Landscape
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Electricity system 
overview

Overview of Indonesia’s power system (1/2)
• There are seven regional sub-grids in Indonesia: Java-Bali, Sumatra, Kalimantan, Sulawesi, Nusa Tenggara, Regional Maluku and

Regional Papua.

• Java-Bali and Sumatra are the two largest sub-grids in the country, respectively constituting 59% and 19% of Indonesia’s total
installed capacity, with the government looking to continue adding new CFPPs despite overcapacity; CFPPs in the two regions
comprise of 87% of total CFPP capacity.

• Java-Bali grid has a 27.5% reserve margin, which is expected to increase as more generation comes online in 2021.

• PT Perusahaan Listrik Negara (PLN) is the sole business authority providing electricity to the whole of Indonesia, and there is no
wholesale electricity market yet.

• Power prices have remained low due to continued subsidies from the government but has started to taper ever since.

• The government targets to have 23% of power coming from RE sources by 2025, and aims to increase this to 31% by 2030.
However there is no clear successor renewable energy program since the feed-in-tariff system in 2016. The government has also
announced that there will be no new coal plants starting from 2023.
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Overview of Indonesia’s power system (2/2)

Sub-grids Status Demand Growth Forecast Stakeholders

Java Bali

Java-Bali contributed towards the
majority of power generation at
68.3% (187,725 GWh) in 2020. In
2017, there were no power deficit
and alert notices in the 365 normal
operation days (with >815 MW
operation reserve). Meanwhile, in
Q1-3 2018, there were 241 days
(88.3%) of normal operation, 26
days (9.5%) of alert condition (<815
MW operation reserve) and 6 days
(2.2%) of deficit.

As of 2019, Java-Bali has a population
of 154,769 million people. The region
accounted for the highest electricity
sales and consumption with a share of
179,298 GWh or 73% in 2019. The
industrial sector consumes 37.6% of
electricity in the region (or 67,433
GWh), followed by the residential
sector which consumes 37.5% (or
67,308 GWh), commercial (2,800 GWh),
social (5,754 GWh), government
buildings (2,931 GWh) and public street
lighting (1,957 GWh).

Between 2020-2030, it is
expected that Java-Bali’s
installed capacity will
increase by 54%,
equivalent to an
additional 20,092 MW.

PT Perusahaan Listrik Negara (PLN)
is the sole grid operator and
distributor in the country. The
Paiton CFPP is the largest in Java:
Paiton Energy (Mitsui & Co 45.5%;
Nebras Power Qatar 35.5%; Jera
14%; Toba Bara Sejahtera 5%)
operate 1,230 MW, while Jawa
Power (Siemens 50%; YTL Power
International and Marubeni
Corporation 35%; PT Bumipertiwi
Tatapradipta 15%) operates 1,220
MW.

Sumatra

Sumatra contributed towards 17%
of Indonesia’s power generation
(47,251 GWh) in 2020. As of
December 2017, four power
systems in Sumatra island is
considered ‘on alert’ status with
RMSs below 30%, they are: SBU
(29%), SBST (21%), Batam (15%)
and Lampung (13%).

As of 2019, Sumatra has a population
of 58,455 million people. The region
consumed 36.7 GWh electricity (15%)
in 2019. The residential sector
consumed 54.8% of electricity in the
region (or 20,102 GWh), followed by the
industrial sector which consumed
18.6% (or 6,837 GWh), commercial
(6,323 GWh), social (1,644 GWh), public
street lighting (1,102 GWh) and
government buildings (748 GWh).

Between 2020-2030 it is
expected that Sumatra’s
installed capacity will
increase by 76.5%,
equivalent to an
additional 9,084 MW.

PLN is the sole grid operator and
distributor in the country. Power
plants operated by IPPs are only
located in Bengkulu, Jambi and
Lampung in Sumatra grid.

Source: PLN 

Forecasted growth of installed capacity in Indonesia

Total installed capacity (2020, 2030)

• Total installed capacity in
Indonesia is expected to
increase by 55% in 2030.
Installed capacity of coal in
particular is forecasted to
grow by 46%, and will remain
the dominant generation
technology.

• Renewables are also expected
to increase, with substantial
growth in solar and hydro in
particular.
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Source: PLN

Forecasted growth of installed capacity in Java-Bali and Sumatra

• Total installed capacity is expected to
increase in both Java-Bali and Sumatra.

• While coal remains dominant in Java-Bali,
geothermal and hydro capacity are
expected to double between 2020 to
2030.

• New installed capacity in biomass, wind
and solar is also forecasted in Java-Bali
during this time.

• In Sumatra, coal remains the biggest
contributor to installed capacity, and is
also expected to double in capacity along
with geothermal, while hydro capacity is
expected to grow by almost three times
between 2020 to 2030.

Total installed capacity by region (2020, 2030)

Source: PLN

Forecasted installed capacity and peak demand in Java-Bali and 
Sumatra
Total installed capacity and peak demand (2020, 2030)

• Between 2020 and 2030, peak
demand increases by 47% in Java-
Bali, and 87% in Sumatra.

• The proportion of peak demand to
installed capacity is 71% in Java-
Bali, and 51% in Sumatra in 2020.
This is expected to reduce to 68% in
Java-Bali and 54% in Sumatra in
2030.
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Source: PLN 

Actual and forecasted energy supplied by generation technology (1/3)

2030

Total: 445,096 GWh

2020

Total: 274,851 GWh

Indonesia: Actual and 2030 forecast 

Source: PLN

Actual and forecasted energy supplied by generation technology (2/3)

2020 2030

Total: 187,725 GWh Total: 292,345 GWh

74%

0.1%

17%
5%

4%

9%

Geothermal

Hydro

Java-Bali: Actual and 2030 forecast 
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Source: PLN

Actual and forecasted energy supplied by generation technology (3/3)

2020 2030

Total: 47,251 GWh Total: 84,949 GWh

Sumatra: Actual and 2030 forecast 

Electricity market 
overview
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Source: PT SMI (Infrastructure Investment 2014)

Market regulations in power generation are largely influenced by PLN
• State-owned electricity company PLN is the sole authorized entity for electricity procurement, distribution, and trading in

Indonesia.

• PLN acts as the sole off-taker, both from power plants operated by PLN’s 10 subsidiaries (66%) and IPPs (30%).

• Prior to building their plants, IPPs enter into a long-term PPA with PLN for 25-30 years. These PPAs are based on payments
against capacity instead of demand. Since 2017, all PPAs – except for renewables – use a Build-Own-Operate-Transfer
(BOOT) mechanism. Prior to this, PPAs could use a BOOT or Build-Own-Operate (BOO) scheme.

• As PLN is required to take-or-pay for any excess supply, its chronic demand overestimations is causing a significant financial
burden for PLN. Electricity subsidies have increased exponentially from USD 666 million in 2005 to USD 4.4 billion in 2016,
annually.

CFPP fleet overview
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Source: Electricity Supply Business Plan (RUPTL), 2019-2028

The Indonesian power system is highly reliant on coal generation
• To meet its growing electricity needs, Indonesia’s current energy mix for power

generation is heavily dominated by coal. While the percentage of coal is decreasing,
the volume of electricity generated from coal will continue to increase in line with
the demand.

• 67 million tons out of 98 million tons of coal sold domestically was used for CFPPs
in 2019. 90% of coal production in the country comes from four regions: South
Sumatra and East, South and Central Kalimantan. Coal production contributed as
much as 35% of provincial GDP to East Kalimantan. CFPPs in Sumatra, Java and
Bali comprise 87% of total CFPP capacity, and are owned mainly by PLN.

• PLN’s electricity procurement plan (RUPTL), which dictates national power
procurement, has a track-record of overestimating electricity demand in recent
years. This leads to over-development of fossil fuel plants with less room for
renewable development.

• Despite imbalances in electrification rate across the country and plans to retire
them in the near future, the government will add more CFPPs to Sumatra and Java-
Bali through Fast Track Program 1 and 2. In November 2018, 2.9 GW was in
operation, 18.2 GW under construction, 11.5GW had signed PPAs, 1.7 GW in
procurement processes, and 1GW in the planning stages.

17.98

0.90

8.35 Owned by PLN

Rented

Others

* excluding capacity of ongoing/non-operating 
projects

Realized Installed Capacity of CFFPs, 
as of October 2018* (in GW)

Most CFPPs are over 600MW, concentrated in Java-Bali and owned by 
PLN
• Majority of power plants are below 600MW: 87% of plants are above 600MW with distribution are as follows:

• Majority of coal plants are over 601 MW and were built 2010 onwards. Majority of the large scale coal plants are recently built
as a response to Indonesia’s growing electricity demand, with only 4 out of the 17 coal plants over 20 years old.

• Supply is concentrated in Java-Bali. Java-Bali is the largest sub-grid in the country, and contributed towards the majority of
power generation at 68% in 2020. Sumatra is the second largest sub-grid in the country, making up 17% of Indonesia’s power
generation in 2020.

• PLN is one of the largest owners of coal plants in Indonesia. Majority of coal plants are partially/majority owned by PLN and its
subsidiaries; other equity owners include Japanese (e.g. Sumitomo, Mitsui, Marubeni etc.), Indonesian companies (e.g. Adaro,
Indika, Barito Pacific), South Korean companies (e.g. KEPCO, Korea Midland Power, Samtan Intl) and other international power
players.

Capacity # of plants MW %
Under 300 10 1,863 7%
300 to 600 3 1,280 5%
601 and up 17 21,976 87%

Total 30 25,119 100%
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1 Please note we have made assumptions for units we do not have utilisation data 
for. See Scoring Assumptions slides in the Methodology. 
Source: PLN and Carbon Trust calculations

Distribution of units by age Distribution of units by utilization1 Distribution of units by size

Most installed capacity is from generation units are between 5 and 15  
years old 

Source: MEMR Regulation 50/2017 and 53/2018 

The current PPA contract structure makes it costly for coal retirement 
• The electricity procurement system in Indonesia is highly

complex, and amongst the contracts, PPAs are the only revenue
source for IPPs.

• Under most PPAs, PLN is required to ‘take-or-pay’ any excess
supply, with 100% demand risk borne by PLN. Given the country’s
investment risk, the guarantee of supply purchase is mandatory
for the full contract length in order to make the PPA bankable, as
the IPP bears the fixed cost for plants to continue to operate and
stand-by.

• As a result of the take or pay scheme, the PPA is structured in a
way that the IPP is guaranteed that PLN will continue to pay the
IPP even if they cannot distribute electricity for any reason.

• However, PLN’s chronic demand overestimations are causing a
significant financial burden for PLN.

• The maximum PPA period is 30 years starting from the
commercial operation date.

Cost structure of CFPPs
• While the cost structure of renewable energy plants

mainly consist of investment cost/CAPEX, the cost of
fossil fuel generation highly depends on the variable
O&M cost.

• The average operation cost of PLN’s CFPP is IDR
653.12/kWh (or 4 USD cents/kwh), while based on
recent bids, the actual tariff paid to IPPs ranges between
USD 7-10 cents/kWh.

• Existing regulations stipulate that in regions where the
operating costs are the same or below national
operating costs (BPP), the tariff PLN pays IPPs for
CFPPs must not exceed the BPP. However, PLN and
IPPs will determine the tariffs through business-to-
business negotiations in areas where the local operating
costs are higher than BPP.

• The government has put a price cap on coal for
domestic use of USD 70/ton. This domestic price is only
competitive when global coal prices are higher than USD
70/ton.
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Sources: MEMR’s Intelligent Strategies Power and Utility Sector to 
Achieve Indonesia’s Carbon Neutral By 2050, 2021

MEMR has launched an ambitious plan for coal retirement in the power 
sector with aims to achieve net zero by 2060
• In April, the Ministry of Energy and Mineral Resources (MEMR) launched an

ambitious plan for coal retirement in the power sector with aims to achieve net
zero for the sector by 2045-2060. However, these plans are not based on any
financial or technical modelling.

• The plan does not include any financial analysis, nor does it disclose any
financial calculation methodology, if there are any.

• The scenarios do not specifically disclose the varied tangible consequences in
economic and financial terms or environmental impacts of each scenarios.

• While the plan incorporates nuclear as a growing energy source, this does not
seem to be backed by sufficient technology nor human capital resources as
well as R&D in the country.

• While the need for compensation funding derived from the state budget is
mentioned, the plan does not include how much compensation would be
needed, or whether the state budget would have the capacity to finance the
coal retirement.

• The scenarios show too much dependence on external factors, i.e. new
technology, without disclosed methodology. The scenarios also merely
highlighted the need for internal push factors i.e. strong psychological and
political will without concrete plans.

Efforts to implement energy transition 

Innovations in CFPPs
• Co-firing and conversion of diesel-based plants to

renewables
• Carbon Capture Utilization and Storage (CCUS)
• Clean Coal Technology (CCT)

Termination of CFPP and Open-Cycle/Combined Cycle 
gas turbines

• Phase I – termination of subcritical CFPPs with
long operation period and no financial burden. Start
in 2030.

• Phase II – termination of all subcritical, critical and
some supercritical CFPPs, in consideration of
electricity demand and supply. Start of halt of gas-
fired plants.

• Phase III – termination of all CFPPs and
OCGT/CCGT, in consideration of the economic
feasibility of renewables alternatives. Early force
termination could be implemented.

Renewable energy 
development overview
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Despite Indonesia's ambitious goals, it has failed to attract sufficient 
investment in renewables due to unattractive tariffs 
• Renewable investment has been growing at a modest pace in recent years, especially compared to fossil fuel power, which has

resulted in Indonesia being consistently unable to meet its renewable energy mix target.

• Unattractive tariffs are the main issue to RE investment. The renewable energy pricing structure was intended to support PLN’s
financial viability by utilizing a price cap mechanism. This has disincentivized renewable investment in the country due to the
uncommercial price to renewables producers.

• Since 2019, the government has been working on a presidential regulation on the purchase of renewable energy electricity that is
intended to introduce a more attractive pricing structure.

• Recently, the government has removed the BOOT requirement for renewable plants and replaced it with the BOO scheme (MEMR
Regulation 4/2020, a third amendment of MEMR Reg 50/2017). This was deemed as one of the key obstacles to renewable energy
investment.

• The changes to the BOOT scheme increases PPA bankability but it does not solve the main barrier to renewable investment, which
is the tariff. In other words, the BOOT scheme was acceptable to sponsors, as long as the tariffs were attractive.

Significant differences in power prices creates an uneven playing field 
for renewables 
• Through the domestic market obligation (DMO), the government requires coal mining companies to supply a minimum of 25%

of their coal production to the domestic market, with a cap on the prices charged - much of this coal is eventually delivered to
CFPPs.

• The maximum coal price charged for domestic CFPPs in 2021 is USD70/ton (Ministerial Decree
255.K/30/MEM/2020).

• The government estimated a total value of the coal cap policy as USD 1.74 trillion in 2018 alone, making it the largest
subsidy to the power industry.

• The calculation of excess energy payment between PPAs varies depending on the negotiation outcome.

• Simultaneously, the government has also capped the price of renewables (MEMR 50/2017, amended by 53/2018), with the aim
of preserving PLN’s financial viability under PLN’s current fixed tariffs.

• Low tariffs in the Java-Bali grid makes renewable development in the region unattractive (because of its low regional
BPP).

• The national average of the production cost of electricity is currently set at 1,334.4 IDR/kWh (APBN 2021) or 0.094
USD cent/kWh for APBN 2021.
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The government is also drafting a presidential regulation on carbon 
economic value and plans to introduce a carbon tax

• The government is currently drafting a presidential regulation on carbon economic value or carbon pricing as a legal basis for
carbon trading and setting up a carbon market.

• The draft regulation (September 2020) includes provisions on cap and trade, carbon offsets, results-based payments, and
efforts to reach Nationally Determined Contributions (NDCs). However, each mechanism (cap and trade, carbon offsets and
result-based payments) will be further regulated in a ministerial regulation/decree.

• Additionally, the government is currently conducting a pilot project on carbon trading involving more than 80 CFPPs with more
than 100 MW capacity.

Draft presidential regulation on carbon economic value

• The MOF is looking to introduce a carbon tax as part of a larger tax reform. The changes are incorporated in the draft revision bill on
General Taxation System Law (RUU KUP). The RUU KUP is included in the Priority National Legislation Program (Prolegnas) 2021.

• The carbon tax may be imposed on economic activity or emission sources. The RUU sets the lowest tariff for carbon tax to IDR 75/kg
CO2e (or USD 0.00007 cent).

• However, a new government regulation will be issued to further regulate the actual tariff and/or any changes to it. Meanwhile, the
focus of the tax, calculation and payment mechanism as well as the allocation of the funds collected, will be regulated under a new
Finance Minister Regulation. The draft bill notes that the funds collected from the carbon tax can be allocated for climate change
mitigation efforts.

Government also plans to introduce a carbon tax

Existing funding vehicles 
for CFPP retirement
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Existing regulations enable transfer of CFPP to state-owned SPVs 
(1/2)
Transfer of state-assets to state-owned SPVs is easier than to private SPVs
• Ministry of SOEs Regulation 3/2021, on the third amendment of Regulation 2/2010 on the Procedures for Write-Off and Transfers

of SOE’s Fixed Assets, stipulates that transfer of state assets are possible, under at least one of the below conditions:

• SOEs can transfer its state assets under direct appointment, only if it is a transfer to other SOEs or its subsidiary with 90%
ownership/other government agencies/Indonesia Investment Authority (INA/LPI) or INA-led joint venture.

• Meanwhile, for asset transfers to private SPVs, SOEs must use bidding mechanism. Direct appointment scheme will be allowed,
only following two unsuccessful biddings.

• While no regulation prohibits transfer of state assets to private SPVs, it is more complicated in procedure. It is also better to
leverage available facilities for transfer to state-owned SPVs.

• That being said, INA is allowed to partner with the private sector in its joint venture

No longer profitable 

There are more profitable alternatives

Required by government agencies The only source of 
funding for urgent 

matters

For public interest

Part of restructuring program Required by INA

Sources: SOEs Ministerial Regulation 3/2021, SEOs Ministerial Regulation 7/2021, Law 74/2020

Sources: SOEs Ministerial Regulation 3/2021, SEOs Ministerial Regulation 7/2021, Law 74/2020

Existing regulations enable transfer of CFPP to state-owned SPVs 
(2/2)
SOEs can partner with Indonesia’s Investment Authority (INA/ LPI) to establish a joint venture
• Given the difficulties in state-owned asset transfer, the government issued Ministry of SOEs Regulation 7/2021, to amend

Regulation 3/2017. The amendment is aimed to facilitate transfer of state-owned asset to INA, to optimise INA’s operation

• Ministry of SOEs Regulation 7/2021, on the second change of Regulation 3/2017 on the Guidelines for SOEs Partnership,
stipulates that:

• Partnerships should prioritise cooperation between SOEs and/or SOEs’ subsidiaries and/or amongst SOEs’ affiliated companies and/or
with INA.

• SOEs can partner with INA through a joint venture where INA has a majority ownership, or through an INA-led company.

• The type of partnership with INA, can be in the form of:

• Partnership with INA in the form of a joint venture company, can be done through:

• establishment of new company with INA or a joint venture

• sales of asset

• rights issue

• acquisition or provision of equity capital

INA/LPI is very new but the government has
introduced regulations which enable leveraging
the sovereign wealth fund for this purpose.

Management authority

Joint venture company

Establishment of 
investment fund

Borrowing asset

Operation partnership

Build-operate-transfer

Build-own-transfer

Build-transfer-operate

Build-maintain-transfer

Equip-operate-transfer

SOEs’ affiliated companies = companies with SOEs’ majority ownership
INA-led joint venture = joint venture established by INA or not, but with 
INA’s majority ownership
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Results in Indonesia

Country level factors assessment

Step 1
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Draft RUPTL 2021-2030, MEMR’s Climate Neutral Strategy 2021

Country-level landscape characterisation

1. Role of CFPPs in generation mix:

• To meet its growing electricity needs, Indonesia’s current energy mix for power generation is heavily dominated by coal. In 2020,
coal represented 67% of the country’s power generation mix. According to data from PLN, coal is expected to decrease to 58% of
Indonesia’s power generation mix by 2030.

• In Java-Bali, the share of coal in the power generation mix in 2020 was 74%. This is expected to decline to 67% in 2030.
Conversely, the forecast for Sumatra demonstrates a growing trajectory of the share of coal in the power generation mix from
43% in 2020 to 52% in 2030.

2. Intermittent renewable development:

• Based on the power generation mix in 2020, the presence of solar and wind in Indonesia is limited, accounting for just 0.22%.
Data from PLN forecasts show that this is expected to increase only marginally to 1.87% in 2030.

• While wind or solar did not contribute towards power generation in Java-Bali in 2020, by 2030 solar and wind are expected to
account for 1.5% and 0.21% of the regional grid’s power generation respectively. In Sumatra in 2020, wind did not contribute
towards power generation while solar only contributed 0.004%. Solar and wind are forecasted to increase to 0.26% and 0.45% of
Sumatra’s power generation mix by 2030.

Factor 1: Relevance of coal generation in meeting demand

The Challenges and Opportunities of Renewable Energy Source (RES) Penetration in Indonesia: Case Study of 
Java-Bali Power System, Tambunan et al.; Smart Grid Systems to power Indonesia

Country-level landscape characterisation

1. Peak demand and excess capacity:

• Based on 2020 data, Java-Bali has an excess capacity of 29%, and Sumatra has an excess capacity of 49%. By 2030, Java-Bali ‘s
excess capacity increases slightly to 32%, and Sumatra’s excess capacity is forecasted to experience a slight decrease to 46%.
The key difference between the two grids is that Sumatra is expected to experience a stronger surge in peak demand between
2020 to 2030, which slightly exceeds the additional installed capacity projected to be built into the grid compared to Java-Bali.

2. Suppliers of flexibility:

• According to PLN, Indonesia’s coal fleet primarily has a minimum load greater than 40% with low ramp up rates. As such, CFPPs
do not play a role in the flexibility provision and are unlikely to do so by 2030. In addition, a paper published by Tambunan et al.
noted that Indonesia is dominated by non-flexible generation from thermal power plants, especially CFPPs.

• Indonesia’s energy system currently has slow response-ability to adjust to demand and also has no large-scale power storage
which would be able to balance the grid responsively. Grid balancing depends heavily on the marginal capacity and peaking
power generators.

• The supporting policies for renewables are mixed, with the government committing to encourage the development of renewables
(including biomass and hydro), to achieve 23% renewable target in by 2025. However, the government also plans to continue the
development of power supply under the existing Fast Track Program I and II and 35GW program, which mostly consist of CFPPs.

• PLN plans to prioritise the development of peak load generators that operate on gas, or hydro power plants in areas where there
is hydro potential. There are also plans to build a 500 MW pump storage hydro-electric plant to improve the load factor of the
Sumatra system and carry the peak load. In Java-Bali, the government aims to build and operationalise 25 new smart grid
systems by 2024.

Factor 2: Relevance of coal generation for security of supply
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Country-level landscape characterisation

1. System operation rules: 

• Based on the information collected and validated by PLN, we can conclude that there are complementary decisions beyond
market rules when deciding which power plants to dispatch, given that after dispatching plants supplying base demand (hydro
and geothermal), plants with PPAs are prioritized before renewables such as solar or wind.

2. Carbon policy: 

• Indonesia is planning a tax reform which may include a carbon tax. There are two proposed methods for the carbon tax
collection:

• The government plans to use existing instruments at the central level, such as excises, income taxes, value-added taxes,
luxury taxes, or non-tax state revenues, or local levels, such as vehicle taxes and fuel taxes

• The government can also create a carbon tax as a specific new instrument by revising the General Taxation System Law

• The government is currently drafting a Presidential Regulation on the economic value of carbon as a legal basis for carbon
trading and to introduce general principle to set up a carbon market. The draft regulation (September 2020) includes provisions
on cap and trade, carbon offsets, result-based payments, and efforts to reach NDCs. However, each mechanism will be further
regulated in a ministerial regulation/decree. Additionally, the government is currently conducting a pilot project on carbon trading
involving more than 80 coal power plants with more than 100 MW capacity.

3. Revenue mechanisms: 

• There are currently no direct subsidies at the CFPP level, only at the consumer level whereby a reduced electricity tariff is
charged.

Factor 3: Policy and generation market regulation

Country-level landscape characterisation

1. Role of coal in the country economy:

• Indonesia is a net exporter of coal, having exported 74% (454.5 million tons) of its domestic coal production in 2019 primarily to
China, India, South East Asia, South Korea and Japan. Meanwhile, Indonesia imported 1.2% (7.4 million tons) of its total domestic
coal supply in 2019. 71% of the country’s coal supply is consumed by power plants, with the cement, textiles and fertilizer
industries consuming 16% of coal. Indonesia’s coal production is mainly distributed over four (East Kalimantan, South Sumatra,
South Kalimantan, and Central Kalimantan) out of 34 provinces and contributes substantially to their local economy. For
example, in East Kalimantan, the coal sector contributed to 35% of the provincial GDP in 2017.

• The average export price of coal in 2019 was USD77.89/ton, thereby generating a total export revenue of approximately USD 35
billion. Coal is perceived as one of the sources of foreign exchange. The government would likely still rely on coal export to
balance the trade deficit for the next few years given the expectation that the current coal price will remain high. One of the
reasons for such a policy is the trade deficit the country suffers due to oil imports.

• The coal sector also contributes to state revenues through land rent, tax and sales of mining products which averaged USD 2.17
billion between 2016–2019 and contributes towards 1.5%-2% of total state revenue. There is also a domestic market obligation
whereby the government requires coal mining companies to supply a minimum of 25% of their coal production to the domestic
market, with a maximum cap on the prices charged (USD70/ton in 2021). Much of this coal is eventually delivered to CFPPs and
essentially acts as an indirect subsidy for PLN by controlling the market price.

• According to the World Bank, coal rents as a % of GDP (economic rents from coal, calculated as the difference between the value
of both hard and soft coal production at world prices and their total costs) in Indonesia was 0.739% in 2019, indicating high
strategic relevance for the national economy.

Factor 4: Strategic relevance of coal for the national/local economy

ESDM, Argus Media , IESR , World Bank 
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Scoring of generation unit 
indicators

Step 2

Selection of country characteristics
The following characteristics have been identified from the country-level factors assessment of Indonesia which help define the
scoring rules used for the MCA framework. More information on how the scoring rules are applied can be found in the Appendix:
MCA Scoring Results in Indonesia.

Java-Bali Sumatra

FA
CT

O
R 

1 Role of CFPPs in generation 
mix Energy from CFPPs is >50% Energy from CFPPs is >10% but <50%

Intermittent renewable 
development Energy from solar and wind is <10%

FA
CT

O
R 

2 Peak demand and excess 
capacity Future limited excess capacity >20% and <50% of peak demand

Suppliers of flexibility CFFPs are not suppliers or have a very low contribution

FA
CT

O
R 

3

System operation rules Order by merit with prioritization rules towards CFPPs

Carbon policy Financial value associated with carbon market or taxes

Revenue mechanisms No subsidy
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CFB refers to Circulating Fluidized Bed Coal  
Source: Carbon Trust calculations

Distribution of CFPP generation units in Java Bali and Sumatra

Distribution by location and total score Distribution by total score, disaggregated by size and sub-type  

Source: Google Maps and PLN

Plant Total Score 

0.76 – 0.80

0.71 – 0.75

0.66 – 0.70

0.61 – 0.65

0.56 – 0.60 

0.50 – 0.55

0.45 – 0.50 

0.40 – 0.45

0.35 – 0.40

Ranking of CFPPs for retirement

Step 3
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Operational CFPP ranking results
Java Bali

CFPP Name
Installed 
Capacity 

(MW)
COD

MCA Scoring Results MCA 
RankingTOTAL SECURITY COST CARBON

Celukan Bawang 380 2015 0.76 0.63 0.66 1.00 5

Paiton (PLN) 800 1993-1994 0.74 0.70 0.51 1.00 7

Suralaya 4025 1984-2011 0.74 0.61 0.60 1.00 8

Paiton 1 1230 1999 0.74 0.55 0.66 1.00 9

Paiton 2 1220 2000 0.74 0.55 0.66 1.00 9

Labuan 600 2009-2010 0.74 0.53 0.68 1.00 10

Pacitan 630 2011 0.74 0.53 0.68 1.00 10
Tanjung Awar-
Awar 700 2012-2013 0.74 0.53 0.68 1.00 10

Lontar 945 2011-2012 0.74 0.53 0.68 1.00 10

Pelabuhan Ratu 1050 2013 0.74 0.53 0.68 1.00 10

Tanjung Jati B 2640 2006/
2011 0.74 0.45 0.76 1.00 11

Indramayu 990 2010-2011 0.68 0.28 0.77 1.00 12

Rembang 630 2011 0.68 0.28 0.77 1.00 12

Cilacap 2121 2007-2019 0.61 0.45 0.76 0.63 15

Paiton 3 815 2012 0.57 0.53 0.68 0.50 16

Cirebon 660 2012 0.57 0.53 0.68 0.50 16

Adipala 660 2015 0.57 0.38 0.83 0.50 17
Jawa-7 –
Bojonegara 2000 2019-2020 0.38 0.25 0.88 0.00 19

Subtotal 22,096

Total CFPP fleet size: 25,119 MW

Sumatra

CFPP Name
Installed 
Capacity 

(MW)
COD

MCA Scoring Results
MCA 

RankingTOTAL SECURITY COST CARBON

Bukit Asam 260 1989/1995 0.78 0.90 0.45 1.00 1

Ombilin 200 1996-1997 0.78 0.86 0.48 1.00 2

Nagan Raya 220 2013-2014 0.78 0.76 0.58 1.00 3

Tarahan 200 2007-2008 0.78 0.76 0.58 1.00 3

Banjarsari 220 2015 0.78 0.69 0.66 1.00 4

Keban Agung 240 2016 0.78 0.69 0.66 1.00 4

Lampung 
Sebalang 200 2015 0.78 0.69 0.66 1.00 4

Sumsel 5 300 2016 0.78 0.69 0.66 1.00 4

Pangkalan Susu 860 2014-2019 0.76 0.53 0.74 1.00 6

Air Anyir 60 2014 0.63 0.63 0.51 0.75 13

Suge 33 2016 0.63 0.55 0.58 0.75 14

Labuhan Angin 230 2008 0.54 0.70 0.42 0.50 18

Subtotal 3,023

The MCA ranking is based on the total score. Where plants have the same 
total score, the ranking is then assigned based on the security score.

Plant-level indicator 

Size:
Large 
Avg unit: 308 MW
Avg plant: 846 MW

Age: Mature 
Avg: 13 years old

Utilisation: Medium utilisation 
Avg: 68%

Emissions: Very high 
Avg: 1.00 tCO2eq/MWh

CFPP ranking by total score Distribution of ranked CFPPs by region Indicative CFPP characteristics

Ranked CFPPs accounting for half of the total coal fleet (1/4)

# Name Size 
(MW)

1 Bukit Asam 260

2 Ombilin 200

3 Nagan Raya 220

3 Tarahan 200

4 Banjarsari 220

4 Keban Agung 240

4 Lampung Sebalang 200

4 Sumsel 5 300

5 Celukan Bawang 380

6 Pangkalan Susu 860

# Name Size 
(MW)

7 Paiton (PLN) 800

8 Suralaya 4025

9 Paiton 1 1230

9 Paiton 2 1220

10 Labuan 600

10 Lontar 945

10 Pacitan 630

10 Pelabuhan Ratu 1050

10 Tanjung Awar-Awar 700

11 Tanjung Jati B 2640

Total MW: 16,920
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CFPP ranking by security score Distribution of ranked CFPPs by region

Plant-level indicator 

Size:
Large
Avg unit: 247 MW
Avg plant: 630 MW

Age: Mature 
Avg: 13 years old

Utilisation: Medium utilisation 
Avg: 65%

Emissions: High 
Avg: 0.97 tCO2eq/MWh

Indicative CFPP characteristics

Ranked CFPPs accounting for half of the total coal fleet (2/4)

# Name Size 
(MW)

1 Bukit Asam 260

2 Ombilin 200

3 Nagan Raya 220

3 Tarahan 200

4 Banjarsari 220

4 Keban Agung 240

4 Lampung Sebalang 200

4 Sumsel 5 300

5 Celukan Bawang 380

6 Pangkalan Susu 860

# Name Size 
(MW)

7 Paiton (PLN) 800

8 Suralaya 4025

9 Paiton 1 1230

9 Paiton 2 1220

10 Labuan 600

10 Pacitan 630

10 Tanjung Awar-
Awar 700

13 Air Anyir 60

14 Suge 33

18 Labuhan Angin 230

Total MW: 12,608

Plant-level indicator 

Size:
Very large 
Avg unit: 517 MW
Avg plant: 1264 MW

Age: Mature
Avg: 8 years old

Utilisation: Medium utilisation 
Avg: 72%

Emissions: High 
Avg: 0.93 tCO2eq/MWh

CFPP ranking by cost score Distribution of ranked CFPPs by region Indicative CFPP characteristics

Ranked CFPPs accounting for half of the total coal fleet (3/4)

# Name Size (MW)

6 Pangkalan Susu 860

11 Tanjung Jati B 2640

12 Indramayu 990

12 Rembang 630

15 Cilacap 2121

16 Cirebon 660

16 Paiton 3 815

17 Adipala 660

19 Jawa-7 - Bojonegara 2000

Total MW: 11,376
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Plant-level indicator 

Size:
Large 
Avg unit: 309 MW
Avg plant: 843 MW

Age: Mature 
Avg: 13 years old

Utilisation: Medium utilisation 
Avg: 69%

Emissions: Very high 
Avg: 1.00 tCO2eq/MWh

CFPP ranking by carbon score1 Distribution of ranked CFPPs by region Indicative CFPP characteristics

1 The carbon score is highly reliant on efficiency rates of coal plants. As we do not have this data for Indonesia, we have used a set of assumptions based on coal
plant sub types; see Scoring Assumptions slides in the Methodology. Real efficiency rates should be used to increase the accuracy of the carbon score results.
2 As the majority of plants in Indonesia are subcritical, more than 50% of the fleet have the same carbon score.

Ranked CFPPs accounting for half of the total coal fleet (4/4)

# Name Size 
(MW)

1 Bukit Asam 260

2 Ombilin 200

3 Nagan Raya 220

3 Tarahan 200

4 Banjarsari 220

4 Keban Agung 240

4 Lampung Sebalang 200

4 Sumsel 5 300

5 Celukan Bawang 380

6 Pangkalan Susu 860

7 Paiton (PLN) 800

8 Suralaya 4025

# Name Size 
(MW)

9 Paiton 1 1230

9 Paiton 2 1220

10 Labuan 600

10 Pacitan 630

10 Tanjung Awar-
Awar 700

10 Lontar 945

10 Pelabuhan Ratu 1050

11 Tanjung Jati B 2640

12 Indramayu 990

12 Rembang 630

Total MW2: 18,540 

Pace of coal fleet retirement

Step 4
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Determining the pace of coal fleet retirement
In order to determine the level of ambition related to the pace of CFPP retirement, we need to consider Factor 4 –
Strategic relevance of coal for the national/local economy.

In Indonesia:
1. Coal rents as a percentage of GDP was 0.739% in 2019
2. Domestic coal production represented 98.81% of coal supply in 2019 (coal imports accounted for 1.19%)

Both indicators confirm that coal is very significant to Indonesia’s economy. The retirement of CFPPs at an accelerated
timeline is therefore likely to have a negative impact on the country’s economy. This will limit the speed at which
Indonesia’s coal fleet can be retired. As such, the government should consider a slightly longer timeframe for CFPP
retirement (over 10 years), unless actions are taken to accelerate and increase the deployment of renewables than
currently planned and significantly diversify sources of flexibility.

Detailed financial analysis

Step 5
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(1) Replacement value based on $1.3mn/MW (Source: https://www.reuters.com/article/us-
health-coronavirus-asia-coal-analysis-idUSKBN22O0KY)
(2) Comparables based on transactions in Indonesia and the Philippines from 2012 to 2020 

Indonesia Coal Fleet Analysis (100%)
Gross 

Capacity 
(MW)

Location COD
Per 

Replacement 
Value ($’mn)

Per 
Comparables

($'mn)
Java-Bali
Adipala 660 Central Java 2015 842 1,188
Celukan Bawang 380 Bali 2015 485 684
Cilacap U1-2 562 Central Java 2007 717 1,012
Cilacap U3 614 Central Java 2016 783 1,105
Cilacap U4 Expansion 945 Central Java 2019 783 1,105
Cirebon 660 West Java 2012 842 1,188
Indramayu 990 West Java 2010-2011 1,263 1,782
Jawa-7 – Bojonegara 2,000 Banten 2019-2020 2,552 3,600
Labuan 600 West JaVa 2009-2010 804 1,134
Lontar 945 Banten 2011-2012 804 1,134
Pacitan 630 East Java 2011 804 1,134
Paiton (PLN) 800 East Java 1993-1994 1,021 1,440
Paiton 1 1,230 East Java 1999 1,569 2,214
Paiton 2 1,220 East Java 2000 1,557 2,196
Paiton 3 815 East Java 2012 1,040 1,467
Pelabuhan Ratu 1050 West Java 2013 1,340 1,890
Rembang 630 Central Java 2011 804 1,134
Suralaya Units 1-7 3,400 East Java 1984-1997 4,338 6,120
Suralaya Unit 8 625 Banten 2011 798 1,125
Tanjung Awar-Awar 700 East Java 2012-2013 893 1,260
Tanjung Jati B 2,640 Central Java 2006/2011 3,369 4,752
Subtotal 22,096 27,408 38,664

Gross 
Capacity 

(MW)
Location COD

Per 
Replacement 
Value ($’mn)

Per 
Comparables

($'mn)
Sumatra
Air Anyir 60 Bangka Bellitung 2014 77 108
Banjarsari 220 Merapi Timur 2015 281 396

Bukit Asam 260 South Sumatra 1989/1995 332 468

Keban Agung 240 Merapi Barat 2016 306 432
Labuhan Angin 230 North Sumatera 2008 293 414
Lampung Sebalang 200 Lampung 2015 255 360
Nagan Raya 220 Aceh 2013-2014 281 396
Ombilin 200 South Sumatra 1996-1997 255 360
Pangkalan Susu 860 North Sumatera 2014-2019 1,097 1,548
Suge 33 Bangka Belitung 2016 42 59
Sumsel 5 300 South Sumatra 2016 383 540
Tarahan 200 Lampung 2007-2008 255 360
Subtotal 3,023 3,857 5,441
Total 25,119 31,265 44,105

• The plants highlighted in green are those that are (i) between 220 MW to
2,552 MW, and (ii) aged between >1 to 21 years, and therefore have
been selected for the financial analysis as recommended by PLN per the
PPA data provided.

• Plants selected represent 36% of the total coal fleet (9 GW total gross
coal plant capacity). The estimated DCF valuation of the CFPPs selected
for financial analysis are within the range of $242m – $2,113m, and have
a total est. market value of $10.1bn.

• Keban Agung, Sumsel 5 and Paiton 1 were selected for sample scenario
analysis. Final selection of plants in the next phase will require a full and
formal due diligence including assessments on how the target power
plants affect grid stability and reliability.

Definition of plants for pilot ETM

Step 6
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Recommended CFPPs for further study in Indonesia

• The CFPPs selected are located in the two main regions of
Indonesia, and are in the top 10 list of plants in the national
ranking.

• Therefore, Keban Agung, Sumsel 5 and Paiton 1 are
recommended for further study under the ETM feasibility
study.

• It is worth noting that while CFPPs in Sumatra have the
highest security scores, the security scores of the selected
CFPPs fall within the middle third group of plants in the
security ranking.

• We also recommend assessing Celukan Bawang in Java Bali
given its estimated DCF valuation, strong MCA ranking (#5
national, #1 in Java-Bali), and inclusion in the shortlist of
plants selected for financial analysis.

CFPP Region Size 
(MW)

Total
Ranking

Security 
Ranking

Keban Agung Sumatra 240

Sumsel 5 Sumatra 300

Paiton 1 Java-Bali 1230

• Given the valuation scenario results, asset
owners of the selected CFPPs are expected to
request for full value (FULL TRANSFER
OPTION).

Conclusions in Indonesia
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Country level assessment for coal retirement
1. Policies and regulation for replacement of coal with

renewables
• Indonesia has recently produced its long-term commitment

in carbon reduction (LTS-LCCR), which includes the goal of
reaching net zero by 2060.

• However, PLN’s current policy strategies to develop
additional power capacity follow a resource-based principle,
which include prioritisation of mine-mouth CFPPs in regions
with high coal potential.

• In addition, consistent demand overestimation has led to
oversupply and leaves little room for additional renewables
generation.

• There is no actual prohibition against early retirement of
coal in regulation or contract structures. However, existing
regulations stipulate that PPAs cannot be transferred before
the commercial operation date – in practice, this has been
included as a clause to prohibit transfer of assets to a
different entity for the first five years.

2. Electricity system readiness
• As coal is significant to the economy, and continues to

play the primary role in power generation going forward,
the strategy for coal retirement should consider a slightly
longer timeframe for CFPP retirement (over 10 years),
unless actions are taken to accelerate and increase the
deployment of renewables by more than currently
planned and significantly diversify sources of flexibility.

• Coal continues to play an important role in the generation
mix in Java-Bali at 69% in 2030, compared to 48% in
Sumatra. Meanwhile, the role of solar and wind power is
minor at 1.7% and 0.8% of power generation in Java-Bali
and Sumatra respectively.

• While strong growth in peak demand is expected in the
same period, with a 47% increase in Java-Bali and 87%
increase in Sumatra, the additional installed capacity
provides sufficient excess capacity at 32% and 46% in
Java-Bali and Sumatra respectively in 2030. As such, the
grid is not expected to be constrained in the long term.

Power plants to prioritise for retirement 
1. Characteristics of CFPPs to prioritise for retirement
• The plants to prioritise are mature, large in size, have a

medium level of utilization and are very pollutant.
• The plants with the highest total scores are primarily

located in Java-Bali, as the CFPPs are expected to
continue playing a dominant role in generating power for
the grid in the long run compared to Sumatra where coal
generation is expected to remain less than 50% of total
power generation in 2030.

• Keban Agung, Sumsel 5 and Paiton 1 are recommended
for further study under the ETM feasibility study.

• We also recommend assessing Celukan Bawang in Java
Bali given its DCF valuation, strong MCA ranking and
inclusion in the shortlist of plants selected for financial
analysis.

2. Financial value of selected CFPPs
• Expected DCF valuation ranges from USD 0.7 to USD

1.6mn/MW, with lower valuations due to lower tariffs
and shorter asset lives (based on PPA only, no
extension).

• All fuel (up to USD70/MT) and other operating
expenses are expected to be passed through per the
information provided.

• Asset owners are expected to request for full value
(Scenario 1) and market comparables, but with
indication from PLN for retirement starting 2030,
then a phase out option (Scenario 2) is possible.

• According to PLN, historically they have not renewed
existing PPAs after expiry.
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Section 6

Final Conclusion and 
Recommendations for Further Work

Country readiness for ETM implementation (1/3)
Key challenges include dependence on coal, lack of incentives for renewable energy, and lack of clear 
regulatory policy for coal retirement 

Across the three countries, coal assets are supported by subsidies and pricing mechanisms that lead
to more competitive tariffs, while renewable energy investments are not afforded the same policy
support.

There are no clear regulatory or policy provisions that would support mass coal power retirement and
replacement. Enabling policies would be essential for coal power retirement and replacement and to
provide business and regulatory certainty for companies participating in an ETM.

Despite ambitions to decrease the share of coal in the energy mix, existing national power
procurement plans indicate that coal will continue to play a major role due to perception that it is a
stable energy source, and often used as baseload power generation.
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Country readiness for ETM implementation (2/3)
Only Indonesia has a policy framework for the transfer of state assets to SPVs

In 2021, Indonesia issued regulations allowing for the transfer of state assets to SPVs or the
Indonesia Investment Authority under certain circumstances. There are also no restrictions to the
transfer of state assets to private SPVs (however, this may be difficult to implement).

The Philippines does not have existing regulations that enable or limit the establishment of a funding
mechanism for the energy sector. However, the establishment of a legally binding mechanism and
supporting SPV would require congressional approval.

There is no single or consolidated legal instrument that specifically governs project finance in
Vietnam. However, private SPVs are often used in infrastructure projects such as roads, hospitals
and power plants. In these cases, a guarantee or endorsement from the government is still required.

Country readiness for ETM implementation (3/3)
From a policy framework perspective, successful ETM implementation requires revising power 
roadmaps, contracting structures and fuel incentives

Revise power and energy roadmaps to include more accurate demand forecasts and plans for coal
retirement and replacement based on credible financial and technical analysis – this would provide a
legal basis for governments and state utility operators to mandate early retirement and implement
more stringent coal moratoriums.

Review contracting structures that include financial schemes that burden power companies – both
IPPs and state utility firms – and discourage retirement of coal assets.

Remove incentives and subsidies for coal and issue policies on pricing and procurement mechanisms
to incentivize large renewable energy investment.
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System readiness and plant prioritisation (1/2)
The MCA framework should be used as a guiding reference point for governments on which CFPPs can be considered as candidates
for a retirement mechanism, and not as a definitive list of CFPPs which should be retired or a roadmap for coal retirement. Further
engagement with policymakers and stakeholders is necessary to build a more comprehensive picture of the feasibility of early coal
retirement within a country. As a country’s energy transition becomes more advanced, the MCA framework can be evolved over time,
incorporating new learnings and developments.

The MCA uses three scoring criteria to select and rank CFPPs as candidates for early retirement: security, cost and carbon;
culminating in a total score.

• Security score: This score is an assessment of how the early retirement of a CFPP could affect a grid’s security of supply.

• Cost score: This score is an assessment of whether the CFPP’s operations are economically viable in terms of generating strong
cashflows.

• Carbon score: This score is an assessment of how the removal of the CFPP will contribute to carbon emissions reduction.

• Total score: This score is an assessment of how suitable a CFPP is for retirement taking into consideration the three scores
detailed above: security, cost and carbon.

It should be noted that the final decision on how to rank CFPPs for early retirement in terms of security, cost or carbon is dependent
on what the government’s priorities are. If the government has no preference on a particular score and decides to consider all three
criteria equally, then the total score should be used.

System readiness and plant prioritisation (2/2)

• The CFPPs selected are in the top two-thirds of each national ranking, with exception to KSPC due to additional 
variables (e.g. potential PPA re-contracting etc).

Country CFPP Region Size (MW) Total
Ranking

Security 
Ranking

Philippines

PCPC Visayas 135

KSPC Visayas 206

SEM Calaca Luzon 600

Mindanao Coal Mindanao 232

Vietnam

Uong Bi Expansion Northern Vietnam 630

Hai Phong 1 Northern Vietnam 600

Hai Phong 2 Northern Vietnam 600

Indonesia

Keban Agung Sumatra 240

Sumsel 5 Sumatra 300

Paiton 1 Java-Bali 1230
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Financial value of retiring CFPPs early

Note: The following financial, economic, scenario analysis and valuation is based on desktop research of coal power plant fleets in the Philippines, Vietnam, and 
Indonesia. Any valuation and recommendations are subject to further due diligence and review of target power plants and discussions with respective asset owners.

It will take around USD 27 billion to retire 44% of the aggregate coal plant portfolio in the Philippines (USD 7bn), Vietnam (USD 9.6bn) and
Indonesia (USD 10.1bn), based on discounted cashflows of select coal power plants. In identifying these plants, other considerations go beyond
the scope of the MCA and cover plant specific events or characteristics that cannot be identified through a standardized test.

We recommend that future valuation exercises for the ETM consider the following value drivers as presented in this report:

1. REVENUE ASSUMPTIONS: Revenue structure include PPA tariff structures, % of contracted capacity, and availability of a wholesale
electricity market or retail equivalent.

2. COST ASSUMPTIONS: These include fuel costs, fixed/ variable costs, and applicable taxes or penalties.

3. CAPITAL STRUCTURE AND OTHER VARIABLES: These include weighted average cost of capital (WACC), cashflows to be
considered, and other non-financial considerations (e.g. coal transition or renewable energy strategies).

We recommend future scenario analysis for valuations for the ETM to include the following approaches as presented in this report:

1. FULL TRANSFER OPTION: Uses full DCF of the power plant to approximate to full market value and can be used to supplement
market comparables/precedent transactions based valuation.

2. PHASE OUT POLICY OPTION: Reduced value to compensate only guaranteed cashflows or reduced useful life in a scenario where
government issues a phase out policy/timeline. This can create a potential “Value Ceiling” for ETM investors/donors given a cap on
income due to decommissioning by 2040 or earlier.

3. HARD DISCOUNT OPTION: Reduced value based on a discounted price driven by a separate mechanism (e.g. reverse auction,
reduced economics/ operations). May be hard to push in the Philippines, Vietnam and Indonesia if there is no legal and regulatory
push for future coal retirement.

In addition, it would be important for the ETM to undertake further due diligence on the target plants, particularly on revenue (e.g. PPA), cost (e.g.
fixed vs variable), and capital structures (e.g. D:E, cost of debt/equity), and resume discussions with asset owners and other stakeholders, among
others. Recommended plants for scenario analysis are based on selection of the MCA or other plants which will create most value for the ETM.

Recommendations for further work (1/2)
This pre-feasibility study has delivered an initial assessment of options to initiate a secure and cost-effective phase-out of CFPPs in
the Philippines, Vietnam and Indonesia and provided a high-level prioritisation of plants to retire in the short to medium term through
an ETM.

A full feasibility study is now required to help design the structure of a pilot ETM, assess a pool of eligible assets that could be
acquired by the ETM, and determine the overall impacts of the early coal retirement of coal assets in target countries. It is
recommended that the full feasibility study focuses on the following four components:

1. Technical feasibility: Carrying out a technical assessment on how the energy system of each country will need to adapt to
manage the accelerated retirement of CFPPs, the increased role of RE while also delivering a “just transition”.

2. Political economy, legal and policy analysis: Reviewing a country’s political structures and legal systems to determine the
viability of retiring CFPPs early, potentially through acquisition by an ETM structure.

3. Asset identification and owner engagement: Identifying a pool of eligible CFPPs for early retirement, ensuring that there are no
breaches of individual plant contractual agreements, and engaging with asset owners to facilitate negotiations and determine an
appropriate value of the CFPPs to be acquired by the ETM.

4. Fund structuring and capital raising: Proposing a fund structure in each country and establishing the ownership structure of the
ETM vehicle, defining the role of existing stakeholders involved with the ETM concept and engaging with public and private
institutions on potential partnerships for the fund.
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Recommendations for further work (2/2)
What success looks like for the Philippines
• Continued discussions with respective stakeholders – asset owners, banks/financial institutions and regulators.

• Expanded engagement to include key senior and working-level policymakers from executive agencies who will not be replaced after the May 2022 national
elections to ensure continued discussion on coal transition and CFPP retirement

• Follow through from asset owners and banks on their respective RE plans to include coal transition.

• Expanded plant analysis on target plants; continued study of portfolio of plants to be included per asset owner.

• Clear plans from DOE on coal transition and future coal plant retirement.

What success looks like for Vietnam
• Commence discussions with relevant stakeholders to gauge receptiveness to ETM, with focus on Office of Government, MOIT, EVN, MOF and SOEs.

• Clear plans from MOIT on coal transition and future coal plant retirements

• Study how debt/external financing plays into capital structure to capture full value of the plants.

• IPPs with interest in ETM to be included in evaluation as well.

• Release requested data (e.g. tariff, tariff breakdown, type of coal used and cost of coal, existing asset owners, sample PPA template).

• Clear plans from EVN on coal transition and future coal plant retirements.

What success looks like for Indonesia
• Continued discussions with respective stakeholders – asset owners, banks/financial institutions and regulators

• Clear plans from regulators and PLN on coal transition and future coal plant retirements based on credible technical and financial analysis

• Expanded legal analysis on transfer of state assets to existing special purpose vehicles

• Identify government programs to support RE development on top of third party support to drive local players to follow suit with respective RE programs.

• Need to study how debt/external financing plays into capital structure to capture full value of the plants.

Section 7

Appendix
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Country Data Availability

Data Required for Analysis Data Availability 

System Level Data 

Peak demand Country-level and regional data available for 2020 and 2040

Installed capacity Country-level and regional data available for 2020 and 2040 scenarios

Power generation mix 
Country-level and regional data available for 2019
Country-level data available for 2040 scenarios and Mindanao, unavailable 
for Luzon and Visayas

Plant Level Data: 58 Units (28 plants) were analysed

Installed capacity Available for all units

Plant sub-type (Subcritical/CFB etc.) Available for all units

Efficiency rate Missing for all units

Utilisation rate Available for 34 units (17 plants)

Date of commission Available for all units

Regional location Available for all units

Criticality of plant location Missing for all units

Type of coal used Missing for all units

Data availability in the Philippines 
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Data Required for Analysis Status of Data Availability 

System Level Data 

Peak demand Available for 2020, 2030 (missing for 2045)

Installed capacity Available for 2020, 2030, 2045

Power generation mix Available for 2020, 2030, 2045

Plant Level Data: 68 Units (31 plants) were analysed

Installed capacity Available for all units

Plant sub-type (Subcritical/CFB etc.) Available for 66 units (30 plants)

Efficiency rate Missing for all units

Utilisation rate Available for 66 units (30 plants)

Date of commission Available for all units

Regional location Available for all units

Criticality of plant location Missing for all units

Type of coal used Missing for all units

Data availability in Vietnam 

Data Required for Analysis Status of Data Availability 

System Level Data 

Peak demand Available for 2020, 2030 

Installed capacity Available for 2020, 2030 

Power generation mix Available for 2020, 2030 

Plant Level Data: 75 Units (30 plants) were analysed

Installed capacity Available for all units

Plant sub-type (Subcritical/CFB etc.) Available for all units

Efficiency rate Missing for all units

Utilisation rate Available for 74 units (29 plants)

Date of commission Available for all units

Regional location Available for all units

Criticality of plant location Missing for all units

Type of coal used Missing for all units

Data availability in Indonesia  



101

MCA Scoring Rules

Utilisation scoring rules for SECURITY score (1/4)

Generation units with high utilisation should not be prioritised unless the country level assessment shows a low
level of coal in the forecasted generation mix.

 If the forecasted share of generation from coal is over 50%, the retirement of CFPPs with high utilisation could impact the
security of supply due to the reliance of the system on coal to supply its future demand. Therefore, CFPPs with high utilisation
should not be prioritised.

 If the forecasted share of generation from of coal is below 10%, the retirement of CFPPs with high utilisation will have little
impact on the security of supply. Therefore, these CFPPs should be prioritised given their likely higher cash flows.

 If the forecasted share of generation from of coal is between 10% and 50%, CFPPs with medium utilisation should be prioritised
over the CFPPs with high utilisation to ensure a good balance between security of supply, and cash flow.

SECURITY SCORE

Plant Level 
Indicator Criteria Value 

Role of CFPPs in generation mix

Energy from CFPPs 
is >50%

Energy from CFPPs 
is >10% but <50%

Energy from CFPPs 
is <10%

Utilisation 

Low utilisation 0-20% 1 0 0

Medium utilisation 21-80% 0.5 1 0.5

High utilisation 81-100% 0 0.5 1
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Utilisation scoring rules for SECURITY score (2/4)
SECURITY SCORE

Plant Level 
Indicator Criteria Value 

Intermittent renewable development

Energy from solar and 
wind is >30%

Energy from solar and 
wind is >10% but <30%

Energy from solar and 
wind is <10%

Utilisation 

Low utilisation 0-20% 0 0 1

Medium utilisation 21-80% 0.5 1 0.5

High utilisation 81-100% 1 0.5 0

Generation units with high utilisation should not be prioritised unless the country level assessment notes a high
development of renewable energy. This suggests that there will be sufficient alternative capacity built in time to
cope with the forecasted demand.

 If the forecasted generation from intermittent renewables is over 30%, it can be assumed that there will be sufficient
development of additional installed capacity in time to cope with the removal of CFFPs relevant for supply. Therefore
CFPPs with high utilisation can be prioritised.

 If the forecasted generation from intermittent renewables is below 10%, CFPPs with high utilisation should not be
prioritised because they might be relevant to supplying the demand.

 If the forecasted generation from intermittent renewables is between 10% and 30%, CFPPs with medium utilisation
should be prioritised over the CFPPs with high utilisation to ensure a good balance between security of supply and cash
flow. However, CFPPs with high utilisation are scored higher than CFPPs with low utilisation to ensure a good balance
between security of supply and cash flow.

Utilisation scoring rules for SECURITY score (3/4)
SECURITY SCORE

Plant Level 
Indicator Criteria Value 

Peak demand and excess capacity

Future excess 
capacity >50% of peak 

demand

Future limited excess 
capacity >20% and 

<50% of peak demand

Future limited excess 
capacity <20% of peak 

demand

Utilisation 

Low utilisation 0-20% 0 0.5 1

Medium utilisation 21-80% 0.5 1 0.5

High utilisation 81-100% 1 0 0

Generation units with high utilisation should not be prioritised unless the country level assessment concludes a
high level of future excess capacity compared to the forecasted peak demand. A low level of future excess
capacity may suggest that there will not be a sufficient availability of reserves if needed.

 If the forecasted excess capacity is over 50% of the peak demand, the retirement of a plant with high utilisation is unlikely
to affect the security of supply of the system.

 If the forecasted excess capacity is less than 20% of the peak demand, the retirement of CFPPs with high utilisation can
have a strong impact on the security of supply. Therefore these CFPPs with high utilisation should not be prioritised.

 If the forecasted excess capacity is between 20% and 50% of the peak demand, the retirement of CFPPs with medium
utilisation should be prioritised over the CFPPs with high utilisation to ensure a good balance between security of supply
and cash flow.
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Utilisation scoring rules for SECURITY score (4/4)

SECURITY SCORE

Plant Level 
Indicator Criteria Value 

Flexibility suppliers

Primarily CFPPs A mix of CFPPs & 
other technologies

CFFPs are not 
suppliers or have a 

very low contribution

Utilisation 

Low utilisation 0-20% 1 0 1

Medium utilisation 21-80% 0.5 1 1

High utilisation 81-100% 0 0.5 1

Generation units with high utilisation should not be prioritised if the CFPPs are forecasted as the exclusive or
main supplier of flexibility to the system.

 If the CFPPs are forecasted to be the main source of flexibility, the retirement of a plant with high utilisation should not be
prioritised because its removal is likely to affect the system’s security of supply.

 If the CFPPs are forecasted to not participate, or have a minimal role in the provision of flexibility, any CFPPs can be
retired, and therefore all are scored with 1 because this will not change the ´flexibility supplier´ indicator.

 If a combination of CFPPs and other technologies are forecasted to provide flexibility, given that CFPPs will still have a
role in providing security of supply, it is recommended to prioritise CFPPs with medium utilisation before the CFPPs with
high utilisation instead of CFPPs with low utilisation. This is to ensure a good balance between security of supply and
cash flow.

Utilisation scoring rules for COST score (1/3)

COST SCORE

Plant Level 
Indicator Criteria Value 

System operation rules

Order by merit
Order by merit with 
prioritization rules 

towards CFPPs

Utilisation 

Low utilisation 0-20% 0 0

Medium utilisation 21-80% 0.5 1

High utilisation 81-100% 1 0.5

A CFPP with higher utilisation rates is likely to be more profitable than a plant with low utilisation, and therefore
increases the likelihood of better economic value in the event of being acquired by a third party if the dispatch is
based exclusively on market competition.

In cases of forced dispatch, this might be less certain and therefore a conservative 0.5 score is proposed for high
utilisation instead of 1.
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Utilisation scoring rules for COST score (2/3)

COST SCORE

Plant Level 
Indicator Criteria Value 

Carbon policy

Financial value 
associated with carbon 

market or taxes

Financial value not 
associated with carbon 

market or taxes

Utilisation 

Low utilisation 0-20% 0 0

Medium utilisation 21-80% 0.5 0

High utilisation 81-100% 1 0

In cases where the financial value of a CFPP is associated with eventual transactions in a carbon market or
avoidance of carbon taxes, a removal of a plant with higher emissions could create more value to a third party.

If there is no carbon policy that could affect the financial value, there in no additional value in any of the cases and
therefore all the CFPPs are scored with 0 under the carbon policy indicators.

Utilisation scoring rules for COST score (3/3)

COST SCORE

Plant Level 
Indicator Criteria Value 

Revenue mechanism

With subsidy No subsidy

Utilisation 

Low utilisation 0-20% 1 0

Medium utilisation 21-80% 1 0.5

High utilisation 81-100% 1 1

If the cash flows are ensured by a particular subsidy, then there will be a value for third parties despite the
utilisation level of the generation unit.

If there is no subsidy, the revenue that will impact the financial value of the CFPPs is directly related to its level of
utilisation, and therefore CFPPs with high utilisation should be prioritised.
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Size scoring rules for SECURITY score

A large or very large CFPP’s early retirement will always impact the system if it is not replaced by another source of
generation. Therefore it is recommended to not prioritise generation units over 200 MW.

However, this impact will be more relevant if the location of the CFPP is critical.

SECURITY SCORE

Plant Level 
Indicator Criteria Value Critical 

location
Non-critical 

location

Size 

Small size 0-50 MW 1 0.7

Medium size 51-200 MW 0.5 1

Large size 201-500 MW 0 0.3

Very large size >500 MW 0 0

Size scoring rules for COST score

A large CFPP will likely be more profitable than a CFPP with a small capacity.

COST SCORE

Plant Level Indicator Criteria Value N/A

Size 

Small size 0-50 MW 0

Medium size 51-200 MW 0.3

Large size 201-500 MW 0.7

Very large size >500 MW 1
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SECURITY SCORE

Plant Level Indicator Criteria Value N/A

Age

New ≤ 5 years 0

Mature 6 to 15 years 0.3

Old 16 to 25 years 0.7

Too old ≥ 26 years 1

Age scoring rules for SECURITY score

Old CFPPs will likely have a lower performance, and therefore utilised less if compared to other equivalent but newer
CFPPs operating under the same conditions. Therefore, the removal of an old CFPP is likely to impact the grid’s
security of supply less than the removal of a new CFPP.

COST SCORE

Plant Level Indicator Criteria Value N/A

Age

New ≤ 5 years 1

Mature 6 to 15 years 0.7

Old 16 to 25 years 0.3

Too old ≥ 26 years 0

Age scoring rules for COST score

New CFPPs will always perform better and therefore generate stronger cash flows if compared to other equivalent
but older CFPPs operating under the same conditions.
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1The emissions parameters have been determined based on the paper 
Carbon Footprint of Electricity Generation which estimates the 
international carbon footprints of fossil fuels, including coal.

Emissions scoring rules for CARBON score

CFPPs with a high level of emissions per energy generated are more pollutant and therefore should be prioritised first.

CARBON SCORE

Plant Level Indicator Criteria Value1 N/A

Emissions

Low < 0.8 tCO2eq/MWh 0

Medium 0.8 ≤ x < 0.9 tCO2eq/MWh 0.5

High 0.9 ≤ x < 1 tCO2eq/MWh 0.75

Very high ≥ 1 tCO2eq/MWh 1

MCA Scoring Results in 
the Philippines 
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Security scoring for the Philippines

Selection of country characteristics

Role of CFPPs in power generation: What is the forecasted share of CFPPs within the generation mix?

Luzon and Visayas: Regional data unavailable; national clean energy scenario assumed: 33.4% in 2040

Mindanao: Regional low growth scenario: 67.5% in 2040

Intermittent renewable development: What is the forecasted share of solar and wind power within the generation mix? 

Luzon, Mindanao and Visayas: Regional data unavailable; national clean energy scenario assumed: 13.3% in 2040

Utilisation: Factor 1

FACTOR 1

Utilisation Role of CFPPs in generation mix Intermittent renewable development

Range Luzon Mindanao Visayas Luzon Mindanao Visayas

0-20% 0 1 0 0 0 0

21-80% 1 0.5 1 1 1 1

81-100% 0.5 0 0.5 0.5 0.5 0.5

Country   
characteristic:

Energy from CFPPs is 
>10% but <50%

Energy from CFPPs is 
>50%

Energy from CFPPs is 
>10% but <50% Energy from solar and wind is >10% but <30%

Security scoring for the Philippines
Utilisation: Factor 2

FACTOR 2

Utilisation Peak demand and excess capacity Suppliers of flexibility

Range Luzon Mindanao Visayas Luzon Mindanao Visayas

0-20% 0 1 0 0 0 0

21-80% 1 0.5 1 1 1 1

81-100% 0.5 0 0.5 0.5 0.5 0.5

Country 
characteristic:

Future limited excess 
capacity >20% and <50% 

of peak demand

Future limited excess 
capacity <20% of peak 

demand

Future limited excess 
capacity >20% and <50% 

of peak demand
A mix of CFPPs & other technologies

Selection of country characteristics

Peak demand and excess capacity: What is the forecasted excess of installed capacity compared to peak demand?

Luzon: 32% in 2040; Mindanao: 2% in 2040; Visayas: 37% in 2040

Suppliers of flexibility: What is the future role of CFPPs in the supply of frequency regulation, short and long term operational reserves? 

Luzon, Mindanao and Visayas: CFPPs are likely to have a role in the flexibility provision in 2040, gas and hydro are also likely to be used for flexibility
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Security scoring for the Philippines
Size and Age

Size Age

Range Luzon Mindanao Visayas Range Luzon Mindanao Visayas

0-50 MW 0.7 0.7 0.7 ≤ 5 years 0 0 0

51-200 MW 1 1 1 6 to 15 years 0.3 0.3 0.3

201-500 MW 0.3 0.3 0.3 16 to 25 years 0.7 0.7 0.7

>500 MW 0 0 0 ≥ 26 years 1 1 1

Plant 
characteristic1: Non-critical location Country 

characteristic: N/A

Selection of country characteristics

There are no country characteristics for these indicators under the security scoring option. For the size indicator, there is a selection for plant 
characteristic which, due to the lack of information in terms of the criticality of location for plants in all three regions, a non-critical location was 
assumed.

Cost scoring for the Philippines
Utilisation: Factor 3

FACTOR 3

Utilisation System operation rules Carbon policy Revenue mechanisms

Range Luzon Mindanao Visayas Luzon Mindanao Visayas Luzon Mindanao Visayas

0-20% 0 0 0 0 0 0 1 1 1

21-80% 1 1 1 0 0 0 1 1 1

81-100% 0.5 0.5 0.5 0 0 0 1 1 1

Country 
characteristic: Order by merit with prioritization rules towards CFPPs Financial value not associated with carbon market/tax With subsidy

Selection of country characteristics

System operation rules: Is the market defining the dispatch exclusively or are there rules that prioritise the dispatch of CFPPs? 

Protocol favours conventional generating units, followed by intermittent renewable energy plants, and biomass plants.

Carbon policy: Is there a carbon market/tax in place that could incentivise the removal of CFPPs and its replacement with renewable energy?

There are currently no carbon market/tax planned to be implemented.

Revenue mechanisms: Is there a subsidy in place that will affect the expected revenues captured by CFPPs? 

CFPPs are subsidized and the value is dependent on the power supply agreement between distribution utilities and IPPs.
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Cost scoring for the Philippines
Size and Age

Size Age

Range Luzon Mindanao Visayas Range Luzon Mindanao Visayas

0-50 MW 0 0 0 ≤ 5 years 1 1 1

51-200 MW 0.3 0.3 0.3 6 to 15 years 0.7 0.7 0.7

201-500 MW 0.7 0.7 0.7 16 to 25 years 0.3 0.3 0.3

>500 MW 1 1 1 ≥ 26 years 0 0 0

Country 
characteristic: N/A Country 

characteristic: N/A

Selection of country characteristics

There are no country characteristics for these indicators under the cost scoring option

Carbon scoring for the Philippines
Emissions

Emissions

Range Luzon Mindanao Visayas

< 0.8 tCO2eq/MWh 0 0 0

0.8 ≤ x < 0.9 tCO2eq/MWh 0.5 0.5 0.5

0.9 ≤ x < 1 tCO2eq/MWh 0.75 0.75 0.75

≥ 1 tCO2eq/MWh 1 1 1

Country 
characteristic: N/A

Selection of country characteristics

There are no country characteristics for this indicator under the carbon scoring option
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MCA Scoring Results in 
Vietnam 

Security scoring for Vietnam

Selection of country characteristics 

Role of CFPPs in power generation: What is the forecasted share of CFPPs within the generation mix?

40% in 2030 and 31% in 2045

Intermittent renewable development: What is the forecasted share of solar and wind power within the generation mix? 

Power generation from wind and solar is expected to be 15% in 2030 and 28% in 2045

Utilisation: Factor 1

FACTOR 1

Utilisation Range Role of CFPPs in generation mix Intermittent renewable development

0-20% 0 0

21-80% 1 1

81-100% 0.5 0.5

Country characteristic: Energy from CFPPs is >10% but <50% Energy from solar and wind is >10% but <30%
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Security scoring for Vietnam
Utilisation: Factor 2

FACTOR 2

Utilisation Range Peak demand and excess capacity Suppliers of flexibility

0-20% 0.5 0

21-80% 1 1

81-100% 0 0.5

Country characteristic: Future limited excess capacity >20% and <50% of peak 
demand A mix of CFPPs & other technologies

Selection of country characteristics 

Peak demand and excess capacity: What is the forecasted excess of installed capacity compared to peak demand?

37% in 2030 

Suppliers of flexibility: What is the future role of CFPPs in the supply of frequency regulation, short and long term operational reserves? 

CFPPs are likely to have a central role in flexibility provision in 2045, gas is likely to also be used for flexibility

Security scoring for Vietnam
Size and Age

Size Age

Range Score Range Score

0-50 MW 0.7 ≤ 5 years 0

51-200 MW 1 6 to 15 years 0.3

201-500 MW 0.3 16 to 25 years 0.7

>500 MW 0 ≥ 26 years 1

Plant characteristic1: Non-critical location Country characteristic: N/A

Selection of country characteristics

There are no country characteristics for these indicators under the security scoring option. For the size indicator, there is a selection for plant 
characteristic which, due to the lack of information in terms of the criticality of location for plants, a non-critical location was assumed.
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Cost scoring for Vietnam
Utilisation: Factor 3

FACTOR 3

Utilisation Range System operation rules Carbon policy Revenue mechanisms

0-20% 0 0 1

21-80% 1 0.5 1

81-100% 0.5 1 1

Country characteristic: Order by merit with prioritization rules 
towards CFPPs

Financial value associated with carbon market 
or taxes With subsidy

Selection of country characteristics

System operation rules: Is the market defining the dispatch exclusively or are there rules that prioritise the dispatch of CFPPs? 

There is a competitive wholesale electricity market in Vietnam, however, conventional generation sources have priority dispatch over non-
conventional sources

Carbon policy: Is there a carbon market/tax in place that could incentivise the removal of CFPPs and its replacement with renewable energy?

Emissions trading scheme law will take effect in 2022

Revenue mechanisms: Is there a subsidy in place that will affect the expected revenues captured by CFPPs? 

CFPPs are subsidized, however the value of the subsidy is difficult to quantify

Cost scoring for Vietnam
Size and Age

Size Age

Range Score Range Score

0-50 MW 0 ≤ 5 years 1

51-200 MW 0.3 6 to 15 years 0.7

201-500 MW 0.7 16 to 25 years 0.3

>500 MW 1 ≥ 26 years 0

Country characteristic: N/A Country characteristic: N/A

Selection of country characteristics

There are no country characteristics for these indicators under the cost scoring option
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Carbon scoring for Vietnam
Emissions

Emissions

Range Score

< 0.8 tCO2eq/MWh 0

0.8 ≤ x < 0.9 tCO2eq/MWh 0.5

0.9 ≤ x < 1 tCO2eq/MWh 0.75

≥ 1 tCO2eq/MWh 1

Country characteristic: N/A

Selection of country characteristics

There are no country characteristics for this indicator under the carbon scoring option

MCA Scoring Results in 
Indonesia
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Security scoring for Indonesia 

Selection of country characteristics

Role of CFPPs in power generation: What is the forecasted share of CFPPs within the generation mix?

Java-Bali: 69% in 2030; Sumatra: 48% in 2030.

Intermittent renewable development: What is the forecasted share of solar and wind power within the generation mix? 

Java-Bali: 1.7% in 2030; Sumatra: 0.8% in 2030.

Utilisation: Factor 1

FACTOR 1

Utilisation Role of CFPPs in generation mix Intermittent renewable development

Range Java-Bali Sumatra Java-Bali Sumatra

0-20% 1 0 1 1

21-80% 0.5 1 0.5 0.5

81-100% 0 0.5 0 0

Country   characteristic: Energy from CFPPs is >50% Energy from CFPPs is >10% but 
<50% Energy from solar and wind is <10%

Security scoring for Indonesia
Utilisation: Factor 2

FACTOR 2

Utilisation Peak demand and excess capacity Suppliers of flexibility

Range Java-Bali Sumatra Java-Bali Sumatra

0-20% 0.5 0.5 1 1

21-80% 1 1 1 1

81-100% 0 0 1 1

Country 
characteristic:

Future limited excess capacity >20% 
and <50% of peak demand

Future limited excess capacity >20% 
and <50% of peak demand CFFPs are not suppliers or have a very low contribution

Selection of country characteristics

Peak demand and excess capacity: What is the forecasted excess of installed capacity compared to peak demand?

Java-Bali: 32% in 2030; Sumatra: 46% in 2030.

Suppliers of flexibility: What is the future role of CFPPs in the supply of frequency regulation, short and long term operational reserves? 

CFPPs are not likely to have a role in the flexibility provision in 2030 as the coal fleet primarily has a minimum load greater than 40% with low ramp 
up rates.



116

Security scoring for Indonesia 
Size and Age

Size Age

Range Java-Bali Sumatra Range Java-Bali Sumatra

0-50 MW 0.7 0.7 ≤ 5 years 0 0

51-200 MW 1 1 6 to 15 years 0.3 0.3

201-500 MW 0.3 0.3 16 to 25 years 0.7 0.7

> 500 MW 0 0 ≥ 26 years 1 1

Plant 
characteristic1: Non-critical location Country 

characteristic: N/A

Selection of country characteristics

There are no country characteristics for these indicators under the security scoring option. For the size indicator, there is a selection for plant 
characteristic which, due to the lack of information in terms of the criticality of location for plants in both regions, a non-critical location was 
assumed.

Cost scoring for Indonesia
Utilisation: Factor 3

FACTOR 3

Utilisation System operation rules Carbon policy Revenue mechanisms

Range Java-Bali Sumatra Java-Bali Sumatra Java-Bali Sumatra

0-20% 0 0 0 0 0 0

21-80% 1 1 0.5 0.5 0.5 0.5

81-100% 0.5 0.5 1 1 1 1

Country 
characteristic:

Order by merit with prioritization rules towards 
CFPPs

Financial value associated with carbon market or 
taxes No subsidy

Selection of country characteristics

System operation rules: Is the market defining the dispatch exclusively or are there rules that prioritise the dispatch of CFPPs? 

There are complementary decisions beyond market rules when deciding which power plants to dispatch.

Carbon policy: Is there a carbon market/tax in place that could incentivise the removal of CFPPs and its replacement with renewable energy?

A carbon market and/or a carbon tax are planned for the future. 

Revenue mechanisms: Is there a subsidy in place that will affect the expected revenues captured by CFPPs? 

There are no direct subsidies at the CFPP level.
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Cost scoring for Indonesia
Size and Age

Size Age

Range Java-Bali Sumatra Range Java-Bali Sumatra

0-50 MW 0 0 ≤ 5 years 1 1

51-200 MW 0.3 0.3 6 to 15 years 0.7 0.7

201-500 MW 0.7 0.7 16 to 25 years 0.3 0.3

> 500 MW 1 1 ≥ 26 years 0 0

Country 
characteristic: N/A Country 

characteristic: N/A

Selection of country characteristics

There are no country characteristics for these indicators under the cost scoring option

Carbon scoring for Indonesia
Emissions

Emissions

Range Java-Bali Sumatra

< 0.8 tCO2eq/MWh 0 0

0.8 ≤ x < 0.9 tCO2eq/MWh 0.5 0.5

0.9 ≤ x < 1 tCO2eq/MWh 0.75 0.75

≥ 1 tCO2eq/MWh 1 1

Country 
characteristic: N/A

Selection of country characteristics

There are no country characteristics for this indicator under the carbon scoring option
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Whilst reasonable steps have been taken to ensure that the information contained within this publication is correct, the authors, the Carbon Trust, its 
agents, contractors and sub-contractors give no warranty and make no representation as to its accuracy and accept no liability for any errors or 
omissions. All trademarks, service marks and logos in this publication, and copyright in it, are the property of the Carbon Trust (or its licensors). Nothing 
in this publication shall be construed as granting any licence or right to use or reproduce any of the trademarks, services marks, logos, copyright or any 
proprietary information in any way without the Carbon Trust’s prior written permission. The Carbon Trust enforces infringements of its intellectual 
property rights to the full extent permitted by law.

The Carbon Trust is a company limited by guarantee and registered in England and Wales under company number 4190230 with its registered office at 
4th Floor Dorset House, Stamford Street, London SE1 9NT.
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