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EXECUTIVE SUMMARY 

Policy and regulatory incentives are a key policy tool driving the growth of clean energy, including 

energy efficiency and renewable energy. With the massive global growth in investment in grid-

connected renewable power in recent years, it has become increasingly important to understand the 

effectiveness and impact of incentive schemes. Since the price of installed renewable energy (RE) 

generation has been declining rapidly, and since incentive schemes can sometimes place multi-year 

commitments on national budgets, it is important to understand the cost effectiveness of such 

incentive schemes, and the potential medium and long-term budget impacts for national treasuries. 

 

The United States Agency for International Development’s (USAID) Clean Power Asia Program is 

working to scale up grid-connected renewable energy investment in the ASEAN region, with a focus 

on the Lower Mekong countries of Cambodia, Lao PDR, Thailand, and Vietnam. One aspect of the 

program is to facilitate the exchange of best practices and lessons learned with grid-connected RE 

with Association of Southeast Asian Nations (ASEAN) member states. To date, a few ASEAN 

countries have successfully implemented RE incentives, including feed-in tariffs (FIT) and tax 

incentives, to mobilize investment and increase the share of RE in their nations’ fuel mix. This report 

analyzes best practices and lessons learned from implementation of RE incentives and policies in 

ASEAN, with the aim of providing policy recommendations that could enable the Lower Mekong 

countries, as well as the broader ASEAN community, to have a common reference point as they 

develop their RE incentives to help achieve their national clean energy and climate targets.   

 

This report documents and analyzes incentives for RE power currently being implemented in several 

ASEAN countries: namely, feed-in tariffs, self-consumption schemes, tax incentives, soft loans, and 

other incentives. The scope of the report also extends to auctions for renewable power, which is not 

an incentive per se, but rather a market-based mechanism for procuring renewable power that has 

increasingly been adopted by many countries in the last decade.1 This report examines the details of 

each incentive or mechanism, including its fundamentals, design elements, results, and impacts. It 

also explores issues related to effective implementation, and draws conclusions on best practices 

and lessons learned. The report is based on desk reviews and interviews with stakeholders 

implementing RE incentives in ASEAN countries and the research was carried out during the period 

February to July 2017. 

 

Key best practices and lessons learned overall and from implementing specific RE incentives in the 

region include: 

 

Overall Lessons Learned  

 

 Feed-in tariffs, a price-based instrument that offers long-term purchase agreements for 

renewable electricity generation at a specified price per kilowatt-hour, have been the key 

incentive that has driven the growth in renewable power project investment in many ASEAN 

                                                        
1 According to Bloomberg New Energy Finance, the amount of RE capacity developed under auction schemes has increased 
dramatically, from ~3-5 GW annually during 2012, to ~8-10 GW annually from 2013-2015, to 32 GW in 2016.  



 

DESIGNING RENEWABLE ENERGY INCENTIVES  

AND AUCTIONS: LESSONS FOR ASEAN 
14 

markets. A number of ASEAN countries, including Indonesia, Malaysia, the Philippines, and 

Thailand, have combined FITs with other incentives, including soft loans and tax incentives, 

which help at various stages of the projects to improve the overall project feasibility. 

Singapore is the only exception among ASEAN countries, in which distributed solar capacity 

has grown without the presence of a FIT due to a combination of factors, including the 

country’s deregulated market structure, favorable economics for self-consumption, and 

innovative business models. 

 Countries with a combination of incentives have seen the greatest growth in renewable 

power. Specifically, Malaysia has seen an average annual growth rate of 22.9% in installed 

capacity between 2006 and 2016, followed by 12.7% in Thailand, 7.6% in Indonesia, and 5% 

in the Philippines, for renewable power (excluding large hydro) respectively. 

 A key design element of these incentives is to make them attractive, convenient for 

developers to access, and efficient for program administrators to manage. At the same time, 

the attractiveness of the schemes must be balanced against the costs incurred by either 

ratepayers or taxpayers.    

 Experience across ASEAN countries has shown that efforts to fine-tune regulations can 

increase the efficiency and reduce the cost of RE power procurement. Across all incentive 

schemes, simplifying and streamlining the permitting process and grid access are key goals 

to be achieved. 

 Market conditions in some ASEAN countries have enabled a transition from FITs to an 

auction mechanism for certain technologies. This is expected to help reduce the cost of 

renewable power procurement. Specifically, Indonesia and Malaysia have both conducted 

solar auctions, whereas Thailand has focused on auctions for biomass and biogas capacity. 

 In a few of these markets, the economics of distributed photovoltaic systems (DPV) is likely 

to promote the growth of the self-consumption market due to the relative costs of 

production of electricity from DPV versus retail electricity costs.  

 

Feed-in tariffs 

FIT programs have been implemented in five ASEAN countries, with varying degrees of success. The 

advantages of a FIT scheme is that it can provide clarity for investors and form the basis for long-

term power purchase agreements (PPA) and lead to rapid market growth. However, if not managed 

carefully, FITs can have negative long-term impacts on electricity tariffs and state budgets, 

depending on how they are financed. 

 

● The design of FIT rates, in principle, should follow international best practices, and the FIT 

rates should be sufficient, i.e., not too low to stimulate investment, but not too high as to 

cause strain on the source of funding. 

● Sources of funding for FITs should be stable in order to sustain continuous market 

expansion. The electric tariff rate base can be the best source of funding, and the design of 

the pass-through mechanism to the rate base should be adapted according to each country’s 

circumstances. 
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Feed-in Tariffs for Solar and Wind Power Projects in 4 ASEAN Countries (as of July 2017) 
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varying stages of development, most of which have net billing schemes. A net billing scheme enables 

the self-consumption of electricity from consumers’ DPV systems and the compensation of excess 

electricity at a pre-specified purchase rate. High retail electricity tariffs, declining photovoltaic (PV) 

costs, and comprehensive supporting regulations are key factors for the success of the self-

consumption scheme for PV. 

 

● The existence of a liberalized power market enables innovative business models to emerge 

around self-consumption schemes. 

  

Auctions  

A renewable energy auction is a market mechanism with the primary aim to procure renewable 

power at the lowest possible price. Technology-specific auctions for RE have been implemented in 

five ASEAN countries, including auctions for solar PV, biomass, and geothermal power. A main 

benefit of an auction is that it allows market price discovery, so that the government or utility that 

purchases the power avoids overpaying. 

 

● When designing an RE auction, the policy objectives of the auction should be clear and not 

conflict with other power sector or broader energy policy objectives. 

● Careful design of the auction is important to ensure sufficient levels of competition and high 

realization rates while balancing bidder risks, and to achieve policy objectives. For example, 

the types of auction (sealed bid vs. descending clock vs. others) should match the unique 

market conditions in each country. 

● Auctioneers and related organizations involved in the auction implementation process need 

to be competent and to have adequate resources in order to reach their auction goals. 

● Policy and regulatory consistency in RE auctions is one key factor required for the success of 

the procurement and development of RE.  

 

Tax incentives 

Tax incentives can include the reduction and exemption of tax at various stages of RE deployment, 

from equipment import, to project development, to project implementation. Incentives can be applied 

for various types of tax, including import tax, income tax, and applied to the way in which taxes are 

calculated. Lessons learned on renewable energy tax incentives in ASEAN countries include:  

 

● Tax incentives are complementary to other RE incentives such as FITs and soft loans. 

● Although tax incentives are available in most ASEAN countries, having an effective FIT 

scheme in place has been the core driver of successful RE promotion. Therefore, those 

countries that only have tax incentives and do not have a FIT appear to be slow at ramping 

up RE capacity. 

● Taxation schemes can give preferential treatment to renewable power over conventional 

sources of electricity. Furthermore, tax incentives can be used to stimulate RE investment in 

rural areas or special economic zones. 

 

Soft loans 

Soft loans are a source of financing with terms that are favorable to borrowers, such as an extended 

grace period and low interest rates. Soft loans for renewable power projects are available in 
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Malaysia, Thailand, and Indonesia through various sources of funding. They have helped to lower the 

interest rates for borrowing to invest in RE projects. 

 

● The use of soft loans has been proven successful in improving the knowledge of financial 

institutions and driving an increase in investment in Malaysia and Thailand. 

● In the case of Thailand and Malaysia, interest rate subsidies at a level of ~2% seem to have 

been high enough to incentivize investment in RE technologies. 

● Backing soft loans with a public credit guarantee can also help to further incentivize RE 

investments (e.g., as seen in Malaysia). 

 

Policy recommendations 

Our research has found that the policy and implementation landscape for renewable energy 

incentives in ASEAN is rapidly evolving and incredibly dynamic. There is a wealth of experience in 

ASEAN spanning the range from feed-in-tariffs (FITs) to auctions, to self-consumption schemes and 

other fiscal incentives such as tax incentives and soft loans. Some of the key policy 

recommendations include the following: 

 

● Recent experience in ASEAN has shown that effective promotion of RE requires a 

combination of incentives, including at least feed-in tariffs and financial support mechanisms 

such as low-interest loans and/or tax incentives.  

● For ASEAN countries that do not yet have an FIT scheme in place, a well-designed FIT 

scheme is often a necessary first step for initiating and expanding the markets for RE 

technologies.  The financial risk of a FIT scheme (in an era of rapidly declining costs for some 

RE technologies) can be managed by limiting the amount of RE procured using a schedule of 

annual quotas, as has been done in Malaysia. 

● ASEAN countries that already have FITs should regularly review their schemes to match the 

characteristics of each technology, such as technology costs, technological advancement, 

availability of feedstock, and to match with the stage of market development.  

● Once a certain initial level of investment and competition exists in a market, a competitive 

bidding approach for utility-scale RE, including reverse auctions, can be considered a natural 

next-step, as a way of driving down implementation costs. 

● Simplified permitting procedures and interconnection processes should be a key focus of RE 

policy and regulation. 

● RE incentives, especially FITs and soft loans, should be designed with some built-in mechanism 

to account for changes in market dynamics and a plan to gradually reduce them and eventually 

phase them out.  
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Chapter 1: Introduction 

1.1 USAID Clean Power Asia and RE Incentives and 

Auctions Study 

 

The USAID Clean Power Asia program aims to scale up investment in grid-connected renewable 

energy in Lower Mekong (LM) countries and other developing countries in Asia through integrating 

high renewable energy scenarios into planning; developing and implementing renewable energy 

zones; improving the enabling environment through policies and other incentives to promote 

renewable energy investment; improving the technical framework for integrating variable 

renewable energy into the grid; and mobilizing investment. 

 

Scaling up the implementation of renewable energy in the four LM countries of Cambodia, Lao PDR, 

Vietnam, and to a lesser extent, Thailand, poses challenges, due to a number of factors, including 

insufficient coordination across ministries, energy planning agencies, regulators, and the private 

sector; fragmented policies and market distortions; lack of public participation and transparent 

planning; lagging infrastructure; subsidies for fossil fuels; and the absence of investment incentives 

for financing. Across the ASEAN landscape, some countries have taken the initiative to overcome 

these barriers. For example, Thailand has had almost a decade of experience implementing and 

improving its feed-in tariff schemes. The Philippines has also implemented feed-in tariff schemes 

and issued net metering rules and interconnection standards for the sale of customer-generated 

power (e.g., rooftop photovoltaics) to the grid. Therefore, the Lower Mekong countries and other 

ASEAN countries will benefit from an understanding of best practices and exchanges of lessons 

learned among ASEAN countries.  

 

The purpose of this study is to analyze best practices and lessons learned on RE incentives and 

policies in ASEAN and to provide policy recommendations to support all LM countries, as well as 

other ASEAN countries, to take the next steps in developing or improving their RE incentives to 

achieve their RE targets.   

 

The report documents and analyzes incentives for RE power being implemented in several ASEAN 

countries, namely feed-in tariffs, self-consumption schemes, tax incentives, soft loans, and other 

incentives. The scope of the report also extends to auctions for renewable power, which is not an 

incentive per se, but a market-based mechanism for procuring and determining the price of 

renewable power that has been adopted by many countries in the last decade. This report examines 

in details for each incentive/mechanism, including fundamentals, design elements, results/impacts 

or issues related to implementation, and comparative analysis across countries of best practices and 

lessons learned. The report is based on both desk reviews and interviews with stakeholders 

implementing RE incentives and auctions in ASEAN countries carried out during February to May 

2017. 

 

The findings of this study and other relevant studies were presented at a regional workshop on RE 

incentives in July 2017 for all ASEAN member states.  The results of the workshop, co-organized by 
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the ASEAN Centre for Energy (ACE) and USAID Clean Power Asia, will be delivered through 

discussions with stakeholders in Cambodia, Lao PDR, Thailand, and Vietnam, leading to potential 

recommendations on the next steps for developing or revising RE incentives and auctions in these 

countries.  

 

1.2 RE Situation and Policies in ASEAN 

 

Importance of ASEAN 

ASEAN represents a key strategic location in the world for energy demand and supply because of its 

large population (625 million) and rapidly growing energy demand. Energy outlooks published by the 

ASEAN Centre for Energy (ACE, 2015) and the International Energy Agency (IEA, 2015) show a tripling 

of electricity demand and the dominance of coal as a major fuel for electricity generation from now 

until 2035 and 2040, respectively. Five of ten ASEAN countries, including Cambodia, Lao PDR, 

Vietnam, the Philippines, and Myanmar, will see GDP growth exceeding 6% in the next five years 

(OECD, 2017), and hence exert increasing demand for power generation and posing challenges to 

the achievement of sustainable energy development. The ASEAN Plan of Action for Energy 

Cooperation 2016-2025 has set a target to increase the component of renewable energy to 23% in 

the ASEAN energy mix by 20252. The bloc has also adopted a target for energy efficiency and 

conservation, by committing to reduce energy intensity (EI) by 20% in 2020 based on the 2005 level.  

 

The prospect for scaling up renewable energy for the purpose of power generation in this region is 

positive, although a number of basic components of the enabling environment still need to be put in 

place. Across the ASEAN landscape, a number of countries, including Malaysia, the Philippines, 

Indonesia, and Thailand have already embarked on the implementation of renewable energy 

incentives, which have helped stimulate increasing investment in these markets. Examples of 

renewable energy incentives include feed-in tariffs, tax incentives, and self-consumption support 

schemes. At the same time, most Lower Mekong countries, the area where USAID Clean Power 

Asia’s work is focused, are still in the process of developing or designing incentive schemes to 

support renewable power. 

 

Previous Related Research and Studies 

A previous study (ACE 2016) identified a number of ASEAN countries, including Indonesia, Malaysia, 

the Philippines, and Thailand, as successful in RE development due to the existence of a complete 

package for RE policy instruments including (1) RE targets; (2) tariffs for RE power sales; (3) 

incentives for developers; (4) financing schemes; (5) permit and licensing mechanisms; and (6) 

technical standards. ACE’s methodology (2016) involved the comparison of the historical 

development of RE policy instruments against the total installed capacity of RE in megawatts (MW) 

from 2006 to 2014 in order to determine the effectiveness of the policy instruments. To 

complement the ACE study, this study will elaborate on the design elements of each RE incentive 

scheme in more detail in order to analyze their strengths and shortcomings against international 

best practices and gauge their impact on RE development in each of the ASEAN countries. The 

                                                        
2 This includes all types of renewable energy, including hydro power of all sizes and excluding traditional biomass; Energy 
mix is based on Total Primary Energy Supply (TPES). 
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information in the report is based on desk research, supplemented by in-depth interviews 

conducted with key stakeholders in order to gain a more thorough understanding of the findings. 

 
1.3 RE Incentives and Auctions 

1.3.1 Definitions of RE Incentives and Auctions 

 

Feed-in tariff 

A feed-in tariff provides long-term power purchase agreements with a specified price per kWh for a 

renewable energy technology.   Well-functioning FIT rates are calculated based on technology-

specific generation costs, and are typically higher than the amount paid to conventional energy 

sources such as coal and oil. Feed-in tariffs have been the most prominent form of renewable energy 

incentives in the world and have been implemented in 75 countries and 29 states or provinces in the 

world3 (REN 21, 2017).  

 

Self-consumption  

A self-consumption scheme allows electricity users to produce their own electricity and consume the 

electricity on-site, enabling them to be a “prosumer”.  There are two types of self-consumption 

schemes: net metering and net billing. Net metering is a two-way mechanism that allows a prosumer 

to bank its “excess” renewable power, typically solar power that flows into the grid. With banking, 

the excess electricity from one billing cycle is credited to the next billing cycle by means of a 

deduction from the monthly electricity bill. Thus the owner is billed only for its “net” electricity 

consumption. With this, net metering directly incentivizes people to purchase and use a renewable 

energy facility.  Net billing requires the recording of exported and imported energy separately and 

assigns an export rate that is typically different from the retail rate that the prosumers need to pay 

for imported energy. 

 

Competitive bidding or auctions 

As the RE market matures and as a government reaches a level of success in its RE installation 

targets via the implementation of incentives such as FITs and tax deductions, it becomes more fitting 

to move toward the implementation of competitive bidding or market-based auctions as a more 

economic option for governments to increase the RE share in its energy mix.  

 

In an RE competitive bidding or auction process, a renewable energy developer will submit a project 

plan specifying the price per kWh it demands to realize an RE project (IRENA, 2013). Though detailed 

variations exist in the auction process design, the auctioneer typically evaluates and ranks all the 

project plans submitted by prospective bidders and awards a power purchase agreement (PPA) to 

the RE developer who has the potential to realize the project at the lowest cost.  

 

Tax incentives  

Tax incentives to spur renewable energy investments could take different forms. In the US, the two 

most commonly used are the production tax credit, which credits a developer/owner an amount (in 

                                                        
3 For the names of the countries and states that have adopted feed-in tariff policies, see Table R20 of Renewables 2017 
Global Status Report (REN 21, 2017). 
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USD) for every kWh of renewable energy fed into the grid and the investment credit which, on the 

other hand, reduces the tax liabilities of a developer/owner in return for pursuing a renewable 

energy project. Other forms of tax incentives include exemptions and waiving of taxes and fees from 

sales, value-added, property sales/lease, and import duties. As we will see in this report, income tax 

reduction and exemption is more common in ASEAN, and there is an absence of production tax 

credit. 

 

Tax incentives are seen as an effective way to attract renewable energy investment. One major 

constraint of utilizing tax incentives is that the qualified beneficiary, such as the project owner, 

needs to have sufficient tax liabilities to fully take advantage of the tax incentives.  

  

Soft loans 

In early stages of market development, where financial institutions are still unfamiliar with 

renewable energy projects, they may encounter difficulties in evaluating the risks of the project. This 

leads them to offer loans with higher interest rates to compensate for the risk they perceive with 

renewable energy. To change that perception from the financial institutions, a solution is to create a 

soft loan structure, with allocates funds from the state and involves the financial institutions in the 

process of lending. This structure enables developers to obtain loans at a preferential interest rate, 

i.e., below the market rate. The interest is mutual between developers and financial institutions. On 

one side, developers get the funding they need to develop the project. On the other side, financial 

institutions gain knowledge about renewable energy technologies that can help them in the future 

to have a better appreciation of the risk profile of renewable energy projects. 

 

Capital subsidies 

Financing is one major factor in the decision-making process of investors and developers alike on 

whether to pursue a renewable energy project. When compared to other conventional energies 

such as coal and oil, renewable energy has higher upfront costs. Yet over a longer time horizon, 

renewable energy far outweighs fossil fuels on perceived benefits including, among others, low 

operational costs and risks, job creation, health benefits, and more predictable energy prices, thus 

avoiding the energy price fluctuations typical when a country is dependent on fossil fuel imports.  

 

To encourage the development of renewable energy, the government sometimes provides 

subsidies, either directly or indirectly, to give RE developers a level playing field with fossil fuels. 

Indirect subsidies, which are already previously described, can take the forms of FITs, waived fees, 

and tax deductions, among others. Direct subsidies such as transfers, grants, preferential loans, and 

insurance, on the other hand, refer to a direct provision of cash for the purposes of pursuing RE and 

overall sustainability goals.  

 

Tradable RECs 

Renewable energy certificates (RECs), sometimes referred to as renewable energy credits, green 

tags, or green certificates, are paper documents that specify the generation of one megawatt hour 

(MWh) of electricity from an eligible source of renewable power (World Resources Institute). RECs 

allow one entity to trade its renewable energy production and/or “excess” emissions quota to 

another entity who may want to use clean energy or who is required by its government to fulfill its 

emission reduction targets. In some cases the trading of RE certificates is a way to complement 
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another RE policy – renewable energy portfolio standards (RPS), which requires an entity to source a 

portion of its energy from clean energies.  

 

1.3.2 Summary of RE Incentives and Auctions in ASEAN Countries 

 

Table 1: Summary of available RE targets and incentives (for grid-connected RE power) and 
auctions in ASEAN countries 

ASEAN 
countries 

RE 
Targets 

FIT 
Self-

consumption 
scheme 

Compet
itive 

Bidding 
(or 

Auction
) 

Tax 
incentive 

Soft 
loan 

Capital 
subsidy 

Tradable 
RECs 

BRUNEI         

INDONESIA         

MALAYSIA          

MYANMAR          

PHILIPPINES          

SINGAPORE          

LM 
Countries 

CAMBODIA          

LAO PDR          

THAILAND          

VIETNAM          

Note:  means the RE targets or incentives or auction has been implemented in the country. 

Source: USAID Clean Power Asia data collection 

 
 

Brunei Darussalam 

Brunei Darussalam is at an early stage for incorporating RE policy into the country’s energy planning. 

In 2013, the government published an Energy White Paper, which sets a target for electricity 

generation from RE sources at 10% of the total energy mix by 2035 (Brunei Darussalam, 2013). The 

government has aimed to increase the capacity of RE power generation to 124 GWh by 2017 and to 

954 GWh by 2025. Nevertheless, oil and gas remain the key power sources emphasized in the 

national development plan, and therefore the development and utilization of RE has been limited. 

As of 2015, Brunei Darussalam has a total installed power capacity of 1 MW from solar projects 

(IRENA, 2016). The country has still not implemented any supporting measures or incentives for 

renewable energy development.  

 

Cambodia 

Cambodia has had several renewables-related policy plans from 2006 to 2014, most of which aim at 

developing rural electrification. For example, the government has set a target that by 2020, all 
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villages across the country will have access to electricity. Under these policies, however, no specific 

target for renewable energy was set. It is generally understood that to achieve the electrification in 

rural areas, all types of electricity sources, including renewable energy, need to be tapped into. The 

development of the country’s renewable energy by itself is still in its early stage. As of 2015, 

Cambodia has 1,205 MW of RE installed capacity, 97% of which are large hydropower plants, and 

only 6 MW of solar PV, 1 MW of wind, and 23 MW of bioenergy plants are online (IRENA, 2016). 

Cambodia has a few incentives available for RE investors and developers, namely tax incentives. 

 

Table 2: Summary of RE incentives and auctions in Cambodia 

RE incentives in 
Cambodia 

Availability and Notes 

 Feed-in tariff  Not available 

 Competitive 
bidding or auction 

Available in 2016 (10 MW solar auction pilot) and no new plan for auction 

 Self-consumption 
schemes 

Not available 

 Tax incentives The country has adopted several tax incentives. However, the way these 
incentives are applicable and the amount the company can benefit from may 
vary, as the information provided by the related government agencies about 
these incentives is not clear and well defined (ASEAN Center for Energy 
2016).  

Investment in Special Economic Zones can enjoy import duty exemption and 
VAT exemption. 

 Soft loans Not available 

Other incentives 
including capital 
subsidy and RECs 

Capital subsidy is not available for grid connected RE power (but available 
for off-grid system) 

 

Source: USAID Clean Power Asia data collection 

 
Indonesia   

Indonesia has set an RE target of 23% of the country’s energy mix by 2025 (IEA, 2016). In the period 

between 2006 and 2016, the government passed many policy frameworks related to the energy 

sector in order to help achieve the target. The country saw a steady increase in the installed power 

capacity of various sources, from approximately 5,512 MW in 2006 to over 8,320 MW in 2015 

(IRENA, 2016). This increase, however, is mostly attributed to the expansion of large hydro and 

geothermal power, with still small contributions from solar, wind, and waste sources. The following 

incentives are in place to support the development of renewable energy: 
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Table 3: Summary of RE incentives and auctions in Indonesia 

 

RE incentives in 
Indonesia 

Availability and Notes 

 Feed-in tariff Biomass, biogas, small-hydro, municipal solid waste and geothermal power 
(2012), solar (2013). Rates and regulations are regularly revised. 

 Competitive 
bidding or auction 

Auction mechanism for the procurement of solar PV power was first 
introduced in 2013. New auctioning regulation for geothermal projects in 
government-designated Geothermal Working Areas (GWA) was issued in 
2014. 

 Self-consumption 
schemes 

Net metering was implemented in 2013. In 2017, new regulation stated that 
electricity generated from RE will be purchased at a maximum of 85% of the 
local generation cost if the price is higher than the national average 
generation cost, or 100% of the local generation cost if the local generation 
cost is the same or lower than the national average. 

 Tax incentives Under the Ministry of Finance’s regulation include income tax reduction and 
exemption, tax deduction, exemption for VAT, import duty exemption for RE 
equipment, accelerated depreciation of capital and fixed assets and 
accelerated depreciation and amortization. 

 Soft loans The geothermal facility fund offers the possibility for investors to get financial 
support for the exploration stage of a geothermal project. 

Other incentives 
including capital 
subsidy and RECs 

Capital subsidy is not available. 

REC is not available. 

 

Source: USAID Clean Power Asia data collection 

 

Lao PDR 

Lao PDR has set a target to increase the share of RE to 30% of total energy consumption in 2025. The 

Renewably Energy Development Strategy specifies individual targets (in MW) for RE technologies 

including small hydro, solar, wind, biomass, biogas, and waste, among which hydro has the largest 

share as the government considers hydro as the key source of energy in the country. The country’s 

increase in the total installed power capacity from 680 MW in 2006 to over 3,300 MW in 2014 is 

driven mainly by hydro, with relatively small contributions from biomass and solar. Lao PDR has a 

few incentives to support RE development, as follows: 

 

Table 4: Summary of RE incentives in Lao PDR 

RE incentives in 
Lao PDR 

Availability and Notes 

 Feed-in tariff  Not available 

 Competitive 
bidding or auction 

Not available 

 Self-consumption 
schemes 

Not available 
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RE incentives in 
Lao PDR 

Availability and Notes 

 Tax incentives A wide range of tax incentives for investment promotion, including RE 
investment: import duty exemption for production machinery, equipment 
and raw materials, and profit tax exemption and reduction at a rate 
depending on the investment zones.  

 Soft loans Not available 

 Other incentives 
including capital 
subsidy and RECs 

Not available 

 

Source: USAID Clean Power Asia data collection 

 

Malaysia 

Malaysia is a leading country in ASEAN in the development of RE. Since 1999, the country has 

included RE in its energy supply mix, and has subsequently passed a number of policies and 

regulations aiming to support the utilization of renewable energy resources and to increase the 

share of RE in the country’s energy mix. The country has set RE targets for biomass, biogas, mini-

hydro, solar PV, and solid waste from 2015 to 2050. By 2030, Malaysia is projected to have 4,000 

MW of grid-connected RE. By 2015, Malaysia had a total of 5,957 MW of installed power capacity 

from RE, the majority of which is from large hydro (4,593 MW), followed by 2,183 MW of biomass 

and RE waste, and 184 MW of solar (IRENA, 2016). The Malaysian government offers the following 

incentives to encourage the development of RE: 

  

Table 5: Summary of RE incentives and auctions in Malaysia 

RE incentives in 
Malaysia 

Availability and Notes 

 Feed-in tariff Malaysia’s FIT system is mature due to its extensive experience that began in 
2011. The FIT scheme has since been revised multiple times, in 2013, 2014 
and 2015. Currently, Malaysia has FIT rates in place for five types of RE 
technologies including biomass, biogas, small hydro, solar PV and geothermal. 

 Competitive 
bidding or auction 

In an attempt to reach a target of 1,000 MW from solar PV from 2017-2020 
using a cost-effective mechanism, Malaysia adopted its first RE auction in 
2016. The auction was a technology-specific (solar), sealed-bid type aiming to 
procure a total target capacity of 300 MW. The first solar auction attracted a 
large number of participants and bidding volumes. In early 2017, the Energy 
Commission of Malaysia announced the second solar auction with a target 
aggregate capacity of 460 MW. The deadline for submission of bidding 
documents is expected on 1 August 2017. 

 Self-consumption 
schemes 

In 2016, Malaysia became one of the first few ASEAN countries to introduce a 
net metering program, by introducing a total capacity of 500 MW for net 
energy metering (NEM) during the period between 2016 and 2020. The quota 
was limited to 100 MW per year, of which 90% will be allocated to Peninsular 
Malaysia and 10% to Sabah.  
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RE incentives in 
Malaysia 

Availability and Notes 

 Tax incentives According to the Malaysian Investment Development Authority (MIDA), 
qualifying RE projects are eligible to apply for an investment tax allowance 
(ITA) of 100% of qualifying capital expenditures and an income tax exemption. 

 Soft loans In 2010, Green Technology Financing Scheme (GTFS) was established as a 
special financing scheme with a budget of MYR 3.5 billion to support the 
development of green technology in the country. Under the scheme, 
participating financial institutions can offer a maximum of MYR 100 million in 
loans to producer companies. The government will give a 2% rebate on the 
interest/profit rate charged by the financial institutions. The GTFS has been 
available since January 1, 2010 and will be available until end of 2017 or upon 
complete utilization of the MYR 3.5 billion loan, whichever comes earlier.  

Other incentives 
including capital 
subsidy and RECs 

REC is not available 

Capital subsidies are not available 

 

Source: USAID Clean Power Asia data collection 

 

Myanmar  

Myanmar is still in the process of forming key institutions responsible for the development of the 

nation’s energy policies, including frameworks to support RE. The country has set a long-term target 

to increase the share of RE to 27% of the total installed capacity by 20304. The government of 

Myanmar, with assistance from the Asian Development Bank (ADB), has adopted a National Energy 

Policy, which outlines guidelines addressing the utilization of RE resources for the sustainable 

development of Myanmar. A few incentives, although not specifically designed to attract RE 

investments, are available for investors: 

 

Table 6: Summary of RE incentives in Myanmar 

RE incentives in 
Myanmar 

Availability and Notes 

 Feed-in tariff Not available 

 Competitive 
bidding or auction 

Not available 

 Self-consumption 
schemes 

Not available 

 Tax incentives Myanmar Investment Commission (MIC) has established an incentive regime 
to facilitate foreign investors. Under the Union of Myanmar Foreign 
Investment Law (MFIL), tax incentives available include as follows: Income tax 
exemption for up to 5 years, tax exemption, depreciation, reduction. 
Myanmar also offers additional incentives for investors and developers in the 
designated special economic zones (SEZ). 

                                                        
4 According to the data presented by ASEAN Center for Energy during the “Increasing Grid-Connected Renewable Energy 
Through Improved Planning” workshop, Bangkok, on March 29, 2017. 
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 Soft loans Not available 

Other incentives 
including capital 
subsidy and RECs 

Not available 

 

Source: USAID Clean Power Asia data collection 

 
The Philippines  

The Philippines has multiple policies in place for the development and utilization of renewable 

energy resources. The National Renewable Energy Plans and Programs (NREP) 2011-2030 was set up 

to support accurate RE information sharing to investors and policymakers, to enhance public 

awareness of the benefits of RE and to promote the participation of the private sector in the RE 

industry. The Philippines has set RE targets for geothermal, hydro, biomass, wind, solar, and ocean 

power, with a total target installed capacity of 9,931.3 MW for 2011-2030. Between 2006 and 2014, 

however, the RE sector in the Philippines saw small growth in the total installed power capacity, 

which grew from 5,260 MW in 2006 to 5,898 MW in 2014. The government of the Philippines offers 

the following incentives to support RE investment in the country: 

 

Table 7: Summary of RE incentives in the Philippines 

RE incentives in 
the Philippines 

Availability and Notes 

 Feed-in tariff FIT has been approved for run-of-river hydro, biomass, wind and solar (2012). 
The FIT rates are typically reviewed every three years, and the rates for solar 
and wind were revised in 2015. Degression rates are also applied in the 
Philippines. 

 Competitive 
bidding or auction 

Not applicable 

 Self-
consumption 
schemes 

The framework for net billing was approved in 2008 and came into practice in 
2013. The buy-back rate for excess electricity from electricity generators is 
equal to 50% of the retail rate. By May 2016, the program reached 392 
participants and had a 7% month-to-month increase in the installed capacity 
in early 2016, which resulted from a decreasing cost of PV systems and a high 
price of electricity. 

 Tax incentives As stipulated in the Republic Act 9513 (RE Act 2008), renewable energy 
projects are eligible for a 7-year income tax exemption, income tax reduction, 
a 10-year import duty exemption on RE machinery, equipment and materials, 
1.5% special realty tax rates on equipment and machinery, VAT exemption, 
accelerated depreciation, a 7-year net operating loss carry-over, tax 
exemption of carbon credits and tax credit on domestic capital equipment and 
services.  

 Soft loans The development, utilization and commercialization of RE projects that are 
supported or endorsed by the Department of Energy shall receive a 
supportive financial package from government financial institutions.  
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RE incentives in 
the Philippines 

Availability and Notes 

Other incentives 
including capital 
subsidy and RECs 

The Department of Energy with the Republic Act 9513, started the building of 
REC, with the creation of a renewable portfolio standards that will create 
certificates tradable on a sub market of the electricity market. 

 
 

Source: USAID Clean Power Asia data collection 

 

Singapore 

Singapore has multiple support measures for the development and utilization of renewable energy. 

In 2007, the multi-agency Energy Innovation Program Office (EIPO) was established as a central 

agency for coordination, research, and implementation of programs to develop the clean energy 

sector in the country. The country has identified solar and waste-to-energy (WTE) as the two most 

feasible RE sources in the country and set a target to increase solar capacity to 350 MW by 2020 and 

to increase WTE capacity to 10,140 tons per day by 2018. The total installed power capacity of RE 

has increased from 250.80 MW in 2006 to 289.90 MW in 2014, which is 2.25% of the country’s total 

installed power capacity.  

 

Table 8: Summary of RE incentives and auctions in Singapore 

RE incentives in 
Singapore 

Availability and Notes 

 Feed-in tariff Not applicable 

 Competitive 
bidding or auction 

Singapore has a government-led solar rooftop auction program “SolarNova”, 
initiated in 2015 by the Singapore Economic Development Board (EDB). This 
first pilot auction program, announced by the Housing and Development 
Board (HDB), targeted a 40 MW-capacity solar PV rooftop installation on 839 
government agencies’ buildings across the nation. The auction attracted a 
large number of bids. The winning bidder was able to offer a higher capacity 
than required and was awarded a 76 MW contract. The installation was 
expected to complete by the end of 2017. In late 2016, the HDB announced 
the second SolarNova auction, which hoped to install 40 MW solar panels 
across nine government organizations. The installation is expected to 
complete in the first quarter of 2019.  

 Self-consumption 
schemes 

Since 2007, “Simplified Credit Treatment scheme” has allowed residential 
consumers to sell electricity to the grid and get paid. The scheme was then 
expanded to non-residential consumers with less than 1 MW in installed 
capacity.  

From February 2016, solar retailers can sell solar electricity to the grid at 
market price and that power can get wheeled to interested customers.  

 Tax incentives Singapore offers numerous tax incentives for businesses. The Productivity and 
Innovation Credit (PIC) scheme, which aims to promote R&D in green 
innovation, provides an enhanced 400% tax deduction on the first SGD 
400,000 of qualifying expenditure incurred each year on each of the 
qualifying activities. The cash payout option is also available under the 
scheme. The cash payout is when eligible businesses are allowed to convert 
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RE incentives in 
Singapore 

Availability and Notes 

up to SGD 100,000 of their total expenditure for each year of assessment into 
a non-taxable cash payout at the rate of 60% instead of claiming tax 
deduction.  

 Soft loans Not available 

Other incentives 
including capital 
subsidy and RECs 

Capital subsidies are not available. 

REC is not available 

 
 

Source: USAID Clean Power Asia data collection 
 

Thailand 
Thailand has RE plans and targets in place, with the main ones being the Alternative Energy 

Development Plan (AEDP) 2015 and the Power Development Plan (PDP) 2015, developed to increase 

the share of RE in the country’s energy mix. The country has set an overall RE target of 30% of the 

total final energy consumption by 2036. This target is planned to be achieved through the 

development of a number of RE sources including municipal solid waste, industrial waste, biomass, 

biogas, wind, solar, small hydro, and large hydro. Solar, biomass, and wind are projected to 

contribute the most to the total RE installed capacity target of 19,684.40 MW by 2036. Thailand has 

seen a steady growth in the total installed power capacity of RE from approximately 4,520 MW in 

2006 to 7,900 MW in 2014. Various attractive incentives are given by the government to encourage 

the development and utilization of RE, as follows: 

 

Table 9: Summary of RE incentives in Thailand 

RE incentives in 
Thailand 

Availability and Notes 

 Feed-in tariff In 2007, Thailand became the first country is ASEAN to introduce an adder 
scheme, which could be considered a form of FIT that added a fixed payment 
on top of wholesale electricity tariff. The adder scheme was replaced by FITs 
during a period from 2014-2015. This comprehensive FIT policy, which 
includes hydro, wind, solar, municipal solid waste, biomass and biogas, has 
been a key driver for growth of RE investment in Thailand. It offers attractive 
incentives for investors, which resulted in a surge in applications. In addition 
to the base FITs, Thailand also gives FIT premiums for RE projects located in 
specific locations. 

 Competitive 
bidding or auction 

Thailand first adopted a competitive bidding mechanism for the procurement 
of RE in 2016. The auctions were technology-specific for biogas and biomass, 
with a total target capacity volume of 46 MW for RE projects in the four 
southern provinces of Thailand. The auctions were partially successful. The 
biomass auction received a large number of applications, of which the 
selected winners offered the electricity selling prices that were over 23% 
lower than the FIT rates. The biogas auction, on the other hand, only 
attracted a few applications and failed to procure up to the targeted volumes. 
The auctioning, however, was able to award a contract that offers over a 10% 
discount on FITs for biogas. 
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RE incentives in 
Thailand 

Availability and Notes 

 Self-
consumption 
schemes 

A self-consumption pilot project is expected to be completed by the end of 
2017. Then, a nation-wide self-consumption scheme is expected to be launch 
in 2017. 

 Tax incentives The Board of Investment (BOI), Thailand’s main investment promotion 
agency, has stipulated multiple tax incentives to support RE developers. These 
include exemption or reduction of import duties on machinery and raw 
materials, a corporate income tax exemption of up to 8 years for RE 
manufacture and consulting services, and a 50% reduction for the next 5 
years. Thailand also offers other tax deductions including a double deduction 
for transportation, electricity and water costs for 10 years from the date of 
first income derivation from promoted activity, a deduction from net profit of 
25% of the project's infrastructure installation or construction costs, in 
addition to normal depreciation. 

 Soft loans Thailand established the Energy Conservation Fund (ENCON) in 1992 to 
support the development of RE and energy efficiency (EE) technologies, using 
the funding from levies collected from petroleum products. Under the 
support of the ENCON fund, ESCO Revolving Fund was established to provide 
financing to RE and EE businesses and to assist entrepreneurs in minimizing 
their energy cost and achieving revenues from carbon credit, among other 
objectives. Investment services provided by the ESCO Revolving Fund include 
equity investment, equipment leasing with low interest, venture capital, GHG 
project facility, credit guarantee facility, as well as technical assistance to RE 
and EE developers. 

Other incentives 
including capital 
subsidy and RECs 

Capital subsidies are available for RE power projects, operated and owned by 
government’s agencies. 
Tradable RECs are not available. 

 

Source: USAID Clean Power Asia data collection 
 

Vietnam 

Vietnam has several policy frameworks in place for the promotion and development of RE 

technologies. The updated National Power Development Plan for the period of 2011 to 2030 set a 

target to increase the share of RE in the country’s total electricity generation to over 31% in 2020. 

Technologies that will contribute to this ambitious target include hydro (29.5%), wind (0.8%), 

biomass (1%), and solar (0.5%). The total installed power capacity of RE has significantly increased 

from 5,050 MW in 2006 to 17,140 MW in 2014. However, the capacity increase during this period 

was almost entirely due to the development of hydro. Vietnam has adopted several incentive 

measures to promote RE development and investment.  

 

Table 10: Summary of RE incentives in Vietnam 

RE incentives in 
Vietnam 

Availability and Notes 

 Feed-in tariff Vietnam adopted a FIT scheme in 2011, and as of 2017 Vietnam has FITs for 
biomass, wind, solar, small hydro, and municipal solid waste in place. 
However, these rates are deemed too low to induce investors to implement 
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RE incentives in 
Vietnam 

Availability and Notes 

the projects. The government plans to revise rate for wind, followed by 
biomass and municipal solid waste.  

 Competitive 
bidding or auction 

Not applicable 

 Self-consumption 
schemes 

The mechanism for self-consumption in Vietnam has been announced under 
NM scheme for solar PV in April 2017 by Decision 11/2017/QĐ-TTg. It has a 
two-year effective period from June 2017 to June 2019. As in the decision, 
excess electricity from rooftop system will be credited by monthly basis. After 
one year or at the end of contract period, the remaining credits will be 
compensated at 9.35 US cents per kWh. 

 Tax incentives For RE projects, Vietnam offers various tax benefits including a corporate 
income tax exemption and reduction, exemption of import duties on raw 
materials, goods that would become fixed assets, input or semi-finished 
products that are not available in the domestic market for use in the project 
operation, and exemption of value-added taxes for purchases for the RE 
projects. 

 Soft loans Not available 

Other incentives 
including capital 
subsidy and RECs 

Capital subsidies and tradable RECs are not available for grid-connected RE 
power.  

 
 

Source: USAID Clean Power Asia data collection 
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Chapter 2: Analysis of Feed-in Tariffs 

2.1 Fundamentals of FIT Schemes 

 

Feed-in tariff (FIT) policy has been the most commonly used and perhaps the most successful RE 

incentive mechanism used globally (United Nations Environment Programme, 2012; REN 21, 2017). 

As defined earlier in Chapter 1, a FIT is a guaranteed fixed payment (price per KWh) based on costs 

that are typically higher than the amount paid to conventional energy sources such as coal and oil, 

but in some markets, FIT rates can be less than or equal to the cost of buying conventional power. As 

seen in the success stories of most European countries, FIT incentives, when designed properly, have 

proven to not only be an effective mechanism but can also be cost-efficient in deploying renewables 

(Ragwitz et.al, 2012).  

 

This study analyzes the basic elements of a FIT policy design of ASEAN countries that have 

implemented the scheme – Indonesia, Malaysia, Philippines, Thailand, and Vietnam. These features 

are broken down into five major categories:  

 

I. Rate Structure  

II. Application Process 

III. Project Implementation  

IV. Source/s of Funding 

V. Grid Access 

 

The authors will analyze how ASEAN countries with FITs implement, or at least design, their 

respective FIT policy through the five aforementioned broad categories. At the end of each of these 

sections, the authors then identify the country that can be considered to have the best FIT design 

upon drawing learnings from extensive literature reviews and from interviews that have been 

conducted either in person or by phone for Malaysia, the Philippines, Vietnam, Indonesia, and 

Thailand.  

 

As a whole, this chapter aims to identify the success and challenges in the current implementation of 

FIT policy within ASEAN in order to provide some useful insights on how these countries can best 

move forward in their respective RE policy.  

 

2.2 Implementation of FIT in ASEAN Countries 

 

The FIT implementation in ASEAN is relatively new and at different stages of development. Three 

ASEAN countries have had extensive experiences with FIT (Thailand, the Philippines, and Malaysia); 

others do not have a FIT scheme in place (Singapore, Cambodia, Brunei, Lao PDR, and Myanmar); 

and Vietnam recently (April 2017) launched a FIT policy framework (Baker McKenzie, 2017). It should 

be noted that although FITs are not a requirement for successful development of RE, it has been 

proven the most effective instrument for RE promotion. Singapore seems to be the only exception in 
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not having had an FIT scheme in place, but has successfully driven the growth of distributed PV. 

Table 11 compares different stages of national RE target setting and the presence of FITs. Half (five) 

of ASEAN countries have set both targets and put FIT incentives in place, whereas the rest have 

targets but do not have a FIT. Putting in place the right policy environment and incentives is critical if 

ASEAN countries are to achieve their own respective RE targets alongside the regional goal of 

attaining a 23% share of the region’s primary energy from modern, sustainable renewable sources 

by 2025 (IRENA and ACE, 2016).  

 

Table 11: Targets for introduction of renewable energy in ASEAN countries 

Country 
Target value as a 
share of power 

Target value as a 
share of primary 

energy 

Target values 
as a share of 
final energy 

consumption 

Adoption of a FIT 
scheme 

Indonesia 26% (2015) 25% (2025) - 

○ 
(small hydro, 

biomass, biogas, 
municipal waste, 

wind, solar PV and 
geothermal) 

Cambodia 
26% (2035 
15% (2015) 

- - - 

Singapore 8% (not listed) - - - 

Thailand 20% (2036) - 
25% (2021) 
30% (2036) 

○ 
(solar, wind, 

biomass, biogas, 
waste-to-energy, 

micro/small hydro) 

Philippines 40% (2020) - - 

○ 
(solar, wind, 

biomass, and run-
of-river hydro) 

Brunei 10% (2035) - -  

Vietnam 5% (2020) 
5% (2020) 
8% (2025) 

11% (2050) 
- 

○ 
 

(wind,biomass, 
waste, small hydro, 

and solar) 

Malaysia 

5% (2015) 
9% (2020) 

11% (2030) 
15% (2060) 

- - 

○ 
(small hydropower, 

biomass, biogas, 
geothermal, solid 
waste, and solar 

PV) 

Myanmar 15%-18% (2020) - - - 

Lao PDR - - 30% (2025) - 

ASEAN  23% (2025) -  

 

Note: ○ means FIT is available in the country 
 

Source: Adapted from Asia Biomass Energy Cooperation Promotion Office 
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Thailand was the first country in ASEAN to introduce a FIT scheme in 2007. Then, the incentive was 

called adder and could be considered a form of FIT that gives additional fix payments to a base rate.  

Adder has been the main scheme responsible for the growth of RE investments in Thailand and has 

evolved in stages to fixed FIT and now a FIT scheme whose rates are set based on competitive 

bidding. Both Malaysia and Vietnam adopted their FIT schemes in 2011, and the Philippines began 

implementing its FIT scheme in 2012. Although the Renewable Energy Law in the Philippines was 

already in place as early as 2008, FIT implementation was delayed due to various opposition met 

along the way. Lastly, Indonesia began to provide its FIT incentives in 2012. 

 

2.3 Fundamentals of FIT schemes in ASEAN countries 

2.3.1 Rate Setting Principles 

 

This section will take a closer look at the FIT rates of each of the ASEAN countries with FIT: How 

were the FIT rates computed? Do the rates stimulate investment? How are rates reviewed and 

revised to avoid the pitfall of windfall profits? How are the rates differentiated to reflect actual 

costs? Answering all these questions can provide us insight into the attractiveness of the FIT 

schemes as well as their sustainability in the long run. 

 

Rate setting principles have an impact on the attractiveness of rates to investors. The National 

Renewable Energy Laboratory (NREL, 2010) identified four main ways in which a country could set its 

FIT rates: (i) levelized cost of electricity (LCOE) of RE generation; (ii) the estimated value of RE 

generation to society or the utility; (ii) a fixed-price incentive; and (iv) a market-driven auction 

mechanism (Couture, et al., 2010). Of these four types, an LCOE generation-based FIT rate plus a 

level of expected return is the most common and preferred method (Jacobs, 2010) as this provides a 

standardized and transparent method for calculation. 

 

Four ASEAN countries (Thailand, the Philippines, Malaysia, and Vietnam) have, at least in principle, 

set their FIT rates according to the LCOE of RE plus a premium, which provides a return on 

investment (Halstead et. al., n.d).  

 

Indonesia uses a calculation methodology that is more dependent on PLN’s (Perusahaan Listrik 

Negara)1 “electricity base price” or the marginal production cost if PLN were to produce the 

electricity at the location of the RE project plus a stipulated return on investment (Hasan & 

Wahjusudibjo 2014, in Halstead et. al., n.d). Others have argued that this type of calculation is more 

akin to a so-called “avoided cost”2 plus a stipulated return on investment (Hasa & Wahjusudibjo, 

2014, , in Halstead et. al., n.d) than an LCOE-based calculation. The Indonesian FIT rates also 

consider the costs for accessing the grid, with higher FITs for areas that are remote and farther from 

the grid. PLN is the state-owned sole utility that owns the distribution and transmission system in 

Indonesia (Halstead et. al., n.d).  

                                                        
1 PLN is regulated and supervised by the Ministry of Energy and Mineral Resources (MoEMR), the Ministry of State-Owned 
Enterprises (MoSOE), and the Ministry of Finance (MoF) (energypedia. info) 
2 “Avoided cost” refers to a price-setting mechanism that would reflect the cost of supplying the power to particular area 
with an alternative supply sources, from Hirsh, 1999, in (NREL, 2010)  
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Malaysia has also set its FIT rates based on LCOE plus a reasonable return on investment (Chen, 

2017). However, private companies have commented to the Sustainable Energy Authority of 

Malaysia, the agency implementing the FIT program, that the rates are too low for biomass and 

biogas (Chen, 2017). In addition, a number of sources noted that FIT rates in Malaysia have been too 

low to attract investment, with the exception of the FIT rates for solar PV (OECD, 2017). 

 

In Vietnam, FIT rates exist for biomass, wind, and municipal solid waste. In principle, Vietnam’s FIT 

rates were calculated based on LCOE and a reasonable return on investment (Tuan, 2017). Like in 

Malaysia, a number of sources stated that the FIT rate for wind power in Vietnam has also been 

below the average levelized cost of electricity since it was initially established in 2011, and hence is 

not able to attract investment (OECD, 2017; GiZ, 2017). In April 2017, the government released a FIT 

for solar3, and it is expected that the government will soon release a revised FIT rate for wind, 

followed by revised FIT rates for biomass and municipal solid waste (Tuan, 2017). As shown in Table 

12, the FIT rate for wind power in Vietnam is currently 8 U.S. cents/kWh and they are proposing that 

the FIT for wind should be at least USD 11 US cents/kWH, which is higher than the current rate of 8 

cents. 

 

Table 12: FIT rates of ASEAN countries with FITs for four selected technologies, 2017 

FIT Rates* 
USD/kWh 

Indonesia Malaysia Philippines Thailand Vietnam 

Solar Rates 
determined by 

region or 
through 
selection 
process 

0.12 – 0.17 0.17 0.12 – 0.20 0.094 

Wind N/A 0.148 0.18 0.078 

Small Hydro 0.056-0.061 0.12 0.15 0.05 

Biomass 0.06 – 0.07 0.13 0.13 – 0.17 0.058 - 0.076 

 

*Calculations based on the exchange rate from 19 July 2017: 

● Malaysia: 4.29 MYR/USD 
● Philippines: 50.90 PHP/USD  
● Thailand: 33.62 THB/USD  
● Vietnam: 22,727 VND/USD  

 

Source: USAID Clean Power Asia Data Collection 

 

Ultimately, the FIT rates should be set high enough to stimulate investment in the RE sector. Studies 

have shown increased investments in RE in Thailand, Philippines, Malaysia, and Indonesia despite 

some delays in project implementation due to the tedious regulatory and permitting process 

(Halstead et al., n.d; Yuliani, 2016; Tongsopit and Greacen, 2013). Indonesia, for example, has a 

record-high of 90% of projects delayed after approval (Yuliani, 2016; Halstead et al., n.d).  

 

It is important to keep in mind, however, that the FIT rates must be regularly reviewed, in order to 

avoid windfall profits. This is what happened in Spain when it introduced its FIT incentive in 2007. 

The high FIT payment offered for solar PV had caused an unexpected surge of applicants wanting to 

                                                        
3 Decision 11/2017/QĐ-TTg – Supporting mechanisms for development of solar projects in Vietnam, released on April 11, 
2017 (Baker & Mckenzie, 2017b) 
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take advantage of the incentive. This forced the Spanish government to cut the FIT rates by 30% that 

later resulted in many unfulfilled projects and backlogs (Taylor, 2013). Thailand also faced a situation 

that was similar to Spain. After Thailand implemented an adder rate for solar PV in 2007, the 

upsurge of applications in combination with declining prices of solar PV modules caused the 

policymakers to put a halt to the program in 2010 (Tongsopit and Greacen, 2013). 

 

To avoid similar situations, degression rates, for instance, are applied in Malaysia and the 

Philippines. Degression rates are a regular reduction in the FIT payments to reflect the declining 

costs of an RE technology. Degression rates are especially important for the types of RE that have 

continuous technological advances and declining costs, such as solar and wind technologies. For 

other types of RE, degression rates may reflect increasing competition as well as increased 

experiences by players rather than the declining cost of the technology itself.  

 

Annual degression rates for Malaysia are between 0% for small hydro and 20% for solar PV, which is 

computed according to the assessment of the technology costs (Halstead et. al., n.d). It is 0.5% for 

hydro, biomass, and wind after two years; and 6% for solar after one year in the Philippines 

(Department of Energy, 2013). The Philippines also reviews its FIT rates every three years based on 

whether the national RE deployment targets were achieved.  

 

Among all ASEAN countries reviewed, Malaysia is the only country which designed a FIT with the 

main objective of achieving grid parity. For solar PV, after seven rounds of degressing the FIT rates, 

Malaysia has moved from the FIT scheme to self-consumption schemes (for distributed PV systems) 

and auctioning (for utility-scaled PV systems).  This is important because designing an incentive with 

a long-term aim to ensure RE’s competitiveness with conventional electricity will help reduce the 

amount of subsidies needed. And furthermore, to ensure that RE projects will be cost-competitive in 

the future, policymakers and regulators must supplement the FIT program with other programs, 

such as capacity building of developers and bankers, and attempts to reduce soft costs, such as 

permitting costs. 

 

Thailand’s FIT rate setting principle has been based on LCOE plus a reasonable return on investment.  

And unlike the rest of other ASEAN countries that have set fixed rates for each RE technology, the 

Thai FIT rate structure has evolved from “Adder” to Fixed FIT rates that are based on the results of 

bidding with automatic adjustment component.  This evolution is highlighted in Box 2.1 below.  

 

Box 2.1: Thailand’s Feed-in Tariff Rate Design Principles: From Adder to Fixed FIT to Competitive 
Bidding 

 

Adder:  Between 2007 and 2014, Thailand used the adder structure that has been largely responsible 

for the market expansion in the early stages of its renewable markets. An adder is a fixed rate of 

payment on top of the utilities’ avoided wholesale cost, paid to the project owners for a period of 10 

years (wind and solar) or seven years (other types of renewables).  In this regard, the Adder structure 

can be considered “front-loading”, i.e., providing high payments for projects in the earlier years and 

reducing payments for the rest of the projects’ lifetime.  Since the wholesale prices continue to rise, 

the total payment to the project owners also rise, and hence the reason for rate structure adjustment 

toward fixed feed-in tariffs. 
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Fixed Feed-in Tariffs: Since 2014, the Thai government announced the policy to change the rate 

structure from the Adder structure to a fixed feed-in tariffs structure.  The fixed feed-in tariffs are 

fixed payment per kWh that would be paid over 20 years (for all RE technologies except waste to 

energy) or 10 years (for waste-to-energy).  The government set the FIT rates for different kinds of RE 

technologies as ceiling prices, from which the project developers had to offer a discount in 

competitive bidding rounds. 

 

The fixed FIT rate consists of three components as shown below: 

 

FIT = Fixed FITF + Variable FITv + FIT Premium 

 

The Fixed FIT (FITF) is the ceiling price from which bidders have to offer a discount. The FITv is a 

variable component that is only applicable to biomass, biogas, and waste-to-energy.  This variable 

component is reviewed every year to take into account inflation that would impact the costs of 

operation and feedstock (NEPC, 2014; GIZ, 2015).  FIT premium is an extra component paid to 

biomass, biogas, and waste-to-energy projects, and on top of these, there are an additional premium 

for projects in the three southern-most provinces, designed to attract investment to these areas with 

political unrest. 

 

Having some adjustment mechanism in place in the FIT rate structure similar to Thailand may of 

interest to Indonesia due to the need to avoid the negative impacts of currency depreciation and 

inflation that RE developers have experienced previously, due to the static, flat FIT rate that 

Indonesia currently implements, according to a study by Halstead et. al. (n.d). The authors of that 

study suggest that Indonesia may opt to mitigate these effects by either pegging the Indonesian 

currency, the rupiah, to a global currency such as to the U.S. dollar like what other ASEAN countries 

have been doing already; or by periodically adjusting the FIT rates to reflect changes in the country’s 

macroeconomic variables.  

 

It can be seen that, unlike Malaysia, the FIT rates in Thailand do not include degression.  However, 

the move from first-come first serve application process toward a selection process based on 

competitive bidding also helps serve the purpose of lowering the costs of renewable power 

procurement.    

 

In terms of the scope of the FIT incentives, Thailand currently provides the most comprehensive FIT 

incentive policy that is applicable to six technologies including solar, wind, biomass, biogas, waste-

to-energy, and micro/small hydro. This is also distinguishable by its power plant size with some 

bonuses even granted for some energy systems that are located in so-called “zone development” 

areas (Tongsopit, 2014). Several studies have shown that a high level of demarcation can ensure that 

diverse RE investments are fostered and at the same time this can create jobs, manufacturing 

opportunities, and associated economic activities that is spread throughout different RE 

technologies (NREL, 2010). 

 



 

DESIGNING RENEWABLE ENERGY INCENTIVES  

AND AUCTIONS: LESSONS FOR ASEAN 
38 

Malaysia also provides different FIT incentives according to scale for five RE technologies such as 

small-scale hydropower, biomass (including solid waste), biogas, geothermal, and solar PV 

(Sustainable Energy Development Authority Malaysia, n.d.).  

 

The Philippines, on the other hand, is in the process of reviewing the feasibility of providing an 

additional FIT incentive for tidal/ocean RE but as of the moment, it has FITs only for solar, wind, 

biomass, and run-of-river hydro. There is no differentiation by size or other factors in setting the FIT 

rates. However, in a separate pronouncement by the Philippine Energy Regulatory Commission 

(ERC), these tariffs may also be differentiated by size and according to the generation time in peak 

and off-peak periods. Clear regulation for this we have yet to see (Gipe, 2012). Up until the date of 

this writing in March 2017, the Philippines’ Department of Energy has been considering moving 

away from FITs towards auctioning due to the concerns about the impact on tariffs (Rivera, PhilStar 

Business, 2016; Jamwal, 2017). 

 

Similarly, Indonesia also provides FITs for seven technologies including small hydro, biomass, solar 

PV, wind, biogas, municipal waste, and geothermal. This is a unique case since the FIT rates are not 

differentiated by whatever type of RE technology but by installation location only, meaning all types 

of RE technologies will receive the same FIT rate within the given designated location (Halstead et. 

al., n.d).  

 

For Vietnam, the country is still exploring how it could expand its FIT scheme to cover other RE 

technologies other than the current FITs for wind and biomass. In April 2017, the government of 

Vietnam released a decision to expand the FIT scheme to cover utility-scale solar systems (Vietnam 

Government, 2017). 

 

On the basis of the FIT rates structure of each ASEAN country with FITs, it can be concluded that 

Thailand has the best model. Thailand’s FIT rate structure follows all the necessary “criteria” of what 

is deemed to be a good FIT rate structure, including: (i) a rate that is calculated from LCOE plus an 

investment return premium; (ii) a regular revision schedule and review of rates to avoid windfall 

profits; and lastly (iii) comprehensive coverage for the six RE technologies that are differentiated by 

type, scale, and location.  

 

Even with attractive FIT rates, other aspects of FIT scheme designs may constrain investment in RE, 

as will be discussed below. 

 

2.3.2 Application Process  

 

Complicated and lengthy permitting and application processes can be a deterrent to further 

investment in RE since they can add additional, and sometimes hidden, costs to project 

development. With already high upfront costs inherent in RE investments, tedious application 

processes could delay reaping, if not entirely abolish, the benefits of a FIT incentive. To this matter, 

this section will then analyze how ASEAN countries with FITs go about the application process when 

granting FIT incentives. This section will focus on the application process to secure a contract to 

receive the FIT and not on the application process to receive all other permits. 
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All the ASEAN countries with FITs except Vietnam have been implementing a “first come, first 

served” policy albeit with some differences in methodology. In terms of the application process, 

Vietnam seems to have the most “unclear” procedure that may vary from province to province.  

 

Nonetheless, the other four ASEAN countries with FITs (Thailand, the Philippines, Indonesia, and 

Malaysia) had been following a standard procedure wherein a government arm that is tasked to 

handle the FIT application announces a “quota”, whether determined by size or location, for each of 

their respective RE targets within a given window period (phases) that the government has set.  

There is a big difference, however, between how the Philippines implements this so-called “first 

come, first served” policy and how other countries implement it. While all other ASEAN countries 

with FITs will just require a project approval document and/or feasibility study that is normally 

submitted online for them to be eligible for the FIT incentives, the Philippines DOE, under its RE 

Eligibility Guidelines, requires a declaration of a project’s commerciality before an RE developer 

could even “qualify” and apply for a FIT incentive (Penarroyo, 2015). This policy modification was 

implemented as a response to the overwhelming applications for FIT incentives, which previously 

resulted in projects that did not come into fruition. Most of the RE developers, at that time, only saw 

this as an opportunity to play the market and speculate.   

 

To avoid such speculation, Thailand resolves this problem by requiring a bid bond of 200 THB/kWh 

(6 USD/kWh) which is paid to the utility for a project with scale equal or more than 100 kWh (REN21, 

2014). This bid bond is returned once the project begins its scheduled commercial operations date 

(SCOD).  

 

When it comes to actual applications, Thailand, the Philippines, Malaysia, and Indonesia provide 

online services for which RE developers can submit the required documents and at the same time 

track the progress of their applications4. In most cases, there are already associated costs at the 

initial stage of submission of documentary requirements (See Table 13, for example).  

                                                        
4 Thailand – information from an interview with an RE developer in Thailand; Malaysia – through the Sustainable Energy 
Development Authority (SEDA) website, www.seda.gov.my; Philippines – DOE (https://www.doe.gov.ph) and EVOSS 
(http://evoss.ph); and Indonesia – through the Directorate General of Renewable Energy and Conservation of Energy at 
MEMR or the Direktorat Jenderal Energi Baru Terbarukan dan Konservasi Energi or EBTKE (http://www.ebtke.esdm.go.id) 
 
 

http://www.seda.gov.my/
https://www.doe.gov.ph/
http://evoss.ph/
http://www.ebtke.esdm.go.id/
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Table 13: Fees for FIT applications in solar PV in Malaysia 

RE Installation Capacity (MW) Fee Amount Time Frame 

< 1 MW RM 20,000 (USD 4,665.3) 30 days 

> 1 MW < 10 MW RM 40,000 (USD 9,330.6) 30 days 

> 10 MW  < 30 MW RM 60,000 (USD 13,995.9) 42 days 

Additional for insulation Coordination 
Studies if Required  

RM 20,000 (USD 4,665.3) 10 days 

Additional for Solar PV – Dynamic 
Study 

(Voltage Fluctuations) If requires 

RM 10,000 (USD 2,332.65) - 

 

Note: 1 USD = 4.287 RM (19 July 2017) 

Source: seda.gov.my 

 

With regard to the efficiency of the application process, Malaysia has its own website, called e-FiT,5 

that is solely dedicated to accepting applications and managing the quota. Having a website to 

accept applications helps minimize human-to-human interface and reduces the risk of inappropriate 

interference with the approval (Chen, 2017). In addition to taking information about applicants, the 

shareholding structure, and the work plan, the system also checks available quotas in real time and 

assigns a queue number to the applicant with the applicant able to track where they are in the 

queue. The website also provides all the necessary information on the application process. In this 

matter, investing in RE in Malaysia seems to be the “most efficient” with standardized PPAs and with 

nearly everything completed online. Accordingly, such an efficient approval procedure reduces wait 

times and delays and, thus, minimizes overall administrative costs (NREL, 2010). This puts Malaysian 

FIT policy ahead of other ASEAN countries with FITs in terms of the application process.  

 

On the other hand, the Philippines’ application process appears to be the most risky for developers.  

Because developers have to finish their projects first before they can apply for the FIT, “winning the 

FIT is a race to finish the line” (Jamwal, 2017). For projects that completed construction and did not 

get the FIT, they must seek an alternative revenue stream, either through a bilateral offtake contract 

or the spot market. However, replicating this approach in other ASEAN countries may be difficult 

because the Philippines is only one of the few ASEAN countries that have wholesale competition and 

third-party access to the transmission grid. 

 

2.3.3 Project Implementation  

 

Once approved for FIT incentives, RE developers will then receive a power purchase agreement. A 

PPA secures a payment stream for energy that is generated by a privately-owned power producer 

and is sold to the purchaser "off-taker" (often a state-owned electricity utility) within a given time 

period (World Bank Group, n.d). This payment duration can be classified as short-term (3 to 7 years), 

                                                        
5 For sample interfaces of the e-FiT application portal, see e-FiT Guidelines (https://goo.gl/hRn8cg) and Briefing on e-FiT 
enhancement 

https://goo.gl/hRn8cg
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medium-term (8 to 14 years), or long-term (15 to 20 plus years) (Grace, et. al. 2008, in UNEP, 2012). 

This section focuses on the PPA approval process of each ASEAN country with FITs, including their 

monitoring system once the project begins construction until it is able to generate electricity.  

 

The PPA duration for Thailand is 20 years; the Philippines is 20 years; and Vietnam is 20 years, with 

possible PPA extensions for all these countries. The new Indonesian FIT scheme has not clearly 

identified the time period of PPA but, currently, this has been mostly based on a B-to-B negotiation 

with PLN (Energypedia, n.d).  

 

Malaysia seems to have a more “flexible” and “tailored fit” PPA application process such that even at 

the beginning when applying for a FIT approval, an eligible RE producer will be required to submit 

their work plan that specifies the completion and the duration of the proposed RE project, while 

keeping in mind that these installations are expected to be commissioned within 36 months, which 

is shortened to 24 months for biogas projects. Upon expiry of the effective period of a PPA or FIT 

approval, RE developers may apply again for new FIT approvals, although once grid parity has been 

achieved, they may be paid at displaced cost.  

 

In order to secure a PPA, other ASEAN countries with FITs may have varying criteria and additional 

documentary requirements. In Thailand, for example, additional requirements to be granted the PPA 

may include proof that the applicants have access to the following key elements of project 

development: land, loans, technology, and all required permits, an agreement to pay for grid 

upgrades (if needed), and an Environmental Impact Assessment (EIA) (if needed) (Tongsopit and 

Greacen, C., 2013). 

 

Once the PPA is secured, an RE developer may then commence construction of the proposed 

project. Normally this is expected to “commence commerciality”, meaning the project is able to 

generate the energy within six to 36 months depending on the type of RE technology, and with 

possible extension of up to six months to two years. Again, the Philippines case is different from 

other ASEAN countries with FITs because construction must come first before an RE developer can 

qualify and apply for the FIT and PPA. 

 

In terms of the PPA application process, Malaysia seems to have the most streamlined PPA issuance 

regulation. There are nine types of standardized renewable energy power purchase agreements 

(REPPA) under the Malaysian FIT scheme that differs for each type of RE technology. These REPPAs 

are downloadable forms from the SEDA website (seda.gov.my). In terms of security, a longer 

payment duration can increase the potential of an RE project to serve as a hedge from the volatility 

of fossil prices and stabilize electricity prices over the long term, although we have to keep in mind 

that this can also increase the burden of ratepayers who will have to shoulder the costs (UNEP, 

2012). Balancing these impacts is key to a good PPA design.  

 

2.3.4 Sources of Funding 

 

Because FIT incentives are payments made for RE technologies that are usually higher than the 

market electricity rate, it is always a concern where a government should source this additional cost. 
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NREL (2010) has identified three ways to fund a FIT policy: (i) from ratepayers; (ii) from taxpayers; 

and (iii) other supplementary funding such as international and local grants (NREL, 2010). This paper 

examined how ASEAN countries with FITs fund their respective FIT incentive policy.  

 

Malaysia, the Philippines, and Thailand have all been sourcing their FIT payments as a pass-through 

cost to their electricity consumers although with major variations on the design of the pass-through.  

Both Thailand and the Philippines do this by a uniform fee to all its electricity users, which is called 

Fuel Adjustment Cost (or Ft) for Thailand and FIT-ALL (PHP/kWH) for the Philippines. The FIT-ALL 

typically charges PHP 0.124 per kWH (Montaner, 2008).  

 

Table 14: Sources of funding for FIT in ASEAN6 

Sources Indonesia Malaysia Philippines Thailand Vietnam 

Rate 
payers 

 ● ● ●  

Tax 
payers ●     

Other 
funds 

    ● 
 

Source: USAID Clean Power Asia data collection 

 

In Malaysia’s case, however, the FIT is financed by an RE fund that charges based on consumption, 

that is, by charging heavy electricity users more. This pass-through cost was limited to 1% of the 

total electricity revenue generated by the utilities (e.g., TNB7), and increased to 1.6% in February 

2014. The contribution comes from about 44% of the utility’s customers. The other 56%, who 

consume less than 200 kWh (equivalent to RM 43.60) per month, are exempted from contributing to 

this RE fund (SEDA FAQs). The cap of 1.6% for the pass-through cost has been proven a limiting 

factor for the promotion of renewable energy in Malaysia. As has happened for the case of solar PV, 

the limitation of the fund has constrained solar PV quotas (Ridu, 2016), and will cause the quota of 

PV to end this year, interrupting the momentum of continuous solar PV deployment. 

 

The bulk of FIT payments for both Indonesia and Vietnam come from their own government’s 

coffers. Indonesia’s PLN, the state’s sole utility that is mandated to purchase RE, is heavily subsidized 

by the Indonesian government. In the past, there were disagreements on whether Indonesia could 

sustain its FIT rates that need to be sufficiently high to be attractive given that the government must 

shoulder these additional costs (Wahjusudibjo, 2014); and while the country attempts to be the 

largest coal producer in the world, thereby making coal a cheaper energy alternative (Patel, 2014). 

Indeed, due to this concern, the government of Indonesia reversed their policy in January 2017 by 

introducing a new regulation that places a cap on the FIT rate that developers can receive from PLN. 

The cap is based on the generation cost of power in each region of Indonesia8. The motivation 

behind this regulation is to ensure that the utility has adequate funds to subsidize solar PV 

(Yosiyana, 2017). 

                                                        
6 Five other ASEAN countries, including Brunei Darussalam, Cambodia, Lao PDR, Myanmar, and Singapore, do not currently 
have FIT schemes in place. 
7 TNB stands for Tenaga Malaysia Berhad, the main energy provider in Malaysia.  
8 For more detailed analysis of the caps and how they apply to different regions in Indonesia, see Wulandari (2017) 
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All FIT payments for Vietnam are made from the Vietnam Environment Protection Fund (VEPF), and 

are payable in Vietnamese dong (VND) (Lemin, 2016). According to its bylaws, the VEPF has the 

function “to receive state budget capital; funding; contributions from entrusted capital from 

domestic and foreign organizations and individuals in order to finance environmental protection 

activities nationwide” (Vietnam's Official Gazette, 2008). A breakdown of these funding sources for 

VEPF show (i) a charter capital of at least VND 500 billion from the state budget that is maintained 

annually; and (ii) additional funding that may be sourced from environmental protection charges and 

damage fees, fines and penalties, CERs sales fees, funding support and contributions from domestic 

and foreign organizations and individuals, and other funding sources as prescribed by Vietnam law 

(Vietnam's Official Gazette, 2008).  

 

Most studies suggest that sourcing FIT funding from ratepayers might be a better alternative than 

funding from taxpayers as this provides more stability and could lead to increasing the confidence of 

investors, and thus sustaining the growth of renewables over the long-term. A good example for 

using the rate base to pay for the FIT is Thailand, which, for each of its FIT policies launched, the 

government would calculate the rate impact of the release of the RE quota to ensure an acceptable 

rate impact. Though there is no official concept of an acceptable rate impact in Thailand, the annual 

rate impact of the past adder and FIT programs have been a few satangs per kilowatt-hour, which is 

minimal in comparison to rate increases caused by other factors. The downside of a ratepayers 

funding method, however, is that it could put a strain on the prices of electricity which can be an 

additional burden to the many low-income households living in developing countries. Such is the 

case in the Philippines where, without government subsidies, consumers would have some of the 

highest electricity rates in Asia. Thus, the government is moving away from FITs and shifting towards 

a competitive bidding process instead (Rivera, 2016; Jamwal, 2017). To this matter, Malaysia may 

have done it better by modifying its respective FIT funding policy to support low-income households. 

Instead of uniform, evenly distributed rates, Malaysia has adopted a “polluter pays” principle 

instead, where the ones who pollute the most, pay the most, and, thus charges are higher for heavy 

electricity users (KeTTHA Malaysia, 2011). One one hand, the good thing with Vietnam’s VEPF is that 

it is able to take advantage of many types of funding sources, although the sustainability of this 

method is a main concern. In any case, whatever the FIT funding policy, it should be designed in a 

way that makes it “credible, transparent, and sustainable” to support RE growth through the years 

(Elizondo-Azuela and Barroso 2011, in UNEP, 2012). Perhaps one can take a look at the possibility of 

a “hybrid” scheme which makes use of diverse available funding sources.  

 

2.3.5 Grid Access: Grid Codes and Interconnection Process 

 

Another key element in any FIT support scheme is ensuring that the energy generated from RE 

plants will be taken by the grid, or what is commonly called as grid access9. Integrating power 

generators to the grid requires standards and processes to ensure that power generators do not 

compromise the stable and reliable operation of the power grid as well as the safety of the utility 

workforce. In the past, practices for screening RE generators for accessing the grid involved ad hoc 

                                                        
9 In simple terms, grid access is the “admittance of an electricity generating installation to the transmission and distribution 
systems,” from Dorte Fouquet and Vitktoria Nysten (n.d.) “Rules on grid access and priority dispatch for renewable energy 
in Europe”.  
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and lengthy interconnection procedures. However, many utilities around the world have developed 

standardized and streamlined interconnection standards and procedures to interconnect RE 

generators to the grid, including most utilities in the U.S. (Coddington, et al., 2014). These standards 

and procedures are called “grid codes”, whose functions are to provide technical requirements for 

the RE generators to ensure system stability and reliability as well as fair treatment of all generator 

owners (IRENA, 2016). The grid codes for each country should be specific, depending upon a number 

of factors such as the size of the power system and characteristics of conventional generators and 

RE generators (IRENA, 2016). To reduce the time and cost involved, international best practices 

show that interconnection standards and procedures should be standardized and transparent; the 

timeline for each step of the interconnection process should be minimized wherever possible. This 

section will focus on the process and procedures involved as detailed in the grid codes and will not 

analyze each country’s grid codes in detail10. 

 

Based on analysis by GIZ, grid codes and interconnection procedures in the Philippines are still in an 

initial development stage. For smaller-scale solar PV up to 100 kW, the Energy Regulatory 

Commission released net metering rules in 2013, which details the process for acquiring 

interconnection with the distribution utility. For large-scale projects, there are still no harmonized 

procedures for grid connection, resulting in lengthy procedures and a long waiting time (Brückmann, 

2013). Likewise, Vietnam is yet to develop standardized procedures and a timeline for grid access 

and could benefit from making available regional transmission and distribution network capacities 

(APEC, 2016). 

 

On the other hand, the grid codes of Malaysia and Thailand appear the most effective in having a 

centrally published codes and procedures11. But even so, there is still room for improvement, such as 

with the introduction of fast-track screens and the reduction of time involved in interconnection 

approval. Furthermore, grid access in Thailand is currently limited by available grid capacity that is 

announced for each province by the utilities prior to each application round. Having more 

transparency in how the utilities came up with grid capacity numbers may give developers and 

investors more confidence in pursuing project development in Thailand. 

 

ASEAN member states have made an effort to spell out all the grid codes and interconnection 

requirements, among other requirements for project development, in a database called ASEAN RE 

Guidelines12. Furthermore, ACE is in the process of analyzing the grid codes of ASEAN countries. 

 

2.4 Summary: Comparative Analysis across Countries 

 

Feed-in tariff incentives, if adequately and properly designed, have been consistently proven 

effective and cost efficient to increase investments in renewable energy. It is surprising (and perhaps 

unfortunate) to know that ASEAN has not yet fully taken advantage the potentials of this scheme 

with only five of 10 ASEAN countries that have started implementing a FIT policy.  

 

                                                        
10 An analysis of grid codes of Malaysia and Indonesia have been conducted by GIZ in publications soon to be released. 
11 Malaysia’s guidelines on grid interconnection procedures can be found in Suleiman et al. (2016). 
12 http://re-guidelines.info/ 
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This chapter has therefore examined the FIT policy of ASEAN countries with FITs (Indonesia, 

Malaysia, the Philippines, Thailand, and Vietnam). The ASEAN countries with FITs are in different 

stages of development with some that are already relatively advanced. The main objective of this 

paper is to derive knowledge and “best practices” towards a better FIT policy design that ASEAN 

countries may replicate. This is essential given that the ASEAN Economic Community has already 

made it a common goal to have an integrated regional market that is sustainable and 

environmentally friendly.  

 

In order to see how each fares in its respective FIT policy, this chapter looks into five major 

categories: (i) Rate Structure; (ii) Application Process; (iii) Project Implementation and Monitoring; 

(iv) Source/s of Funding; and (v) Grid Access. For each category, a brief description and summary of 

the best practices of each ASEAN country with FITs is provided below:  

 

 Rate Structure: The rate structure of FITs is commonly preferred and is proven more 

effective if (i) it is based on LCOE plus an investment returns premium that is sufficiently 

high to stimulate investment; (ii) a regular revision and review of FIT rates (e.g., degression 

rate) to avoid windfall profits is done; and lastly (iii) it is highly differentiated, e.g., by type, 

scale, location. 

 Application Process: Based on a “first come, first served” policy. Provides a platform that is 

conveniently accessible for investors to find clear information about the application process; 

and to where they can submit and track the progress of their RE project applications (usually 

via online).  

 Project Implementation and Monitoring: Long-term FIT payment duration, at least 20 years, 

with possible extensions. A streamlined PPA issuance regulation.  

 Source/s of Funding: Funding from ratepayers but to take note that this should not largely 

affect electricity prices. Must ensure that FIT funding policy is “credible, transparent, and 

sustainable” over the long-term.  

 Grid Access: One of the biggest challenges for all ASEAN countries with RE incentives is to 

develop simplified and streamlined grid interconnection process that will help minimize the 

time and cost associated with interconnection.  

 

In all the above-mentioned categories, Malaysia and Thailand were shown to fare better than other 

ASEAN countries with FITs. However, because the funding mechanisms in the two countries are 

different, it appears that the annual quotas in Malaysia are straining the growth and market 

expansion of RE. Thailand was unable to stimulate continuous market expansion due to the lack of 

an annual quota, up until 2015, when it started to face another type of constraint—quotas related to 

grid access. Vietnam’s FIT scheme, on the other hand, has attracted a lot of attention from potential 

investors, but its rates remain low and its FIT scheme still has yet to put in place the rest of the 

elements required for a good FIT scheme. 

 

Malaysia has consistently topped the list except in the rate structure analysis, where Thailand was 

shown to have the best model. This is not to say though that Malaysia’s FIT policy is perfect and 

without flaws. This needs further on-the-ground investigation as policies may look good on paper 

but may be lacking in implementation and enforcement. In terms of actual investments, renewable 

energy investments in Malaysia have been very modest because of the small quotas announced by 
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the government each year (Yang, 2011). But when we look at Thailand’s case, it has been a 

frontrunner in clean energy investments not only within ASEAN, but also among emerging 

economies totaling USD $5.6 billion in the period 2009-2013 (The PEW Charitable Trusts, 2015).  

 

In terms of the effectiveness of the FIT scheme in driving up RE capacity, again, Thailand and 

Malaysia appear the most successful in utilizing FIT to stimulate RE investment. With the exception 

of geothermal power, Indonesia’s FITs have not resulted to increasing RE capacity due to a number 

of reasons, including those listed by several studies (ACE, 2016; Tempo Co., 2017): high upfront 

costs, project development and technical risks, regulation and legal uncertainties, land acquisition 

issues, limited expertise, lack of access to transmission and distribution infrastructure, lack of credit 

worthiness of off-taker, political risks, currency risks, and pricing structure. 

 

This chapter has only looked into the FIT policy design of ASEAN countries. The following chapters 

will explore other types of RE incentives, including self-consumption schemes, tax incentives, and 

subsidies, among others, that need further analysis so we can get the whole picture of the RE 

incentives mechanism in ASEAN.  
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Chapter 3: Self-Consumption 

Schemes 

3.1 Fundamentals of Self-Consumption Schemes  

 

Schemes for on-site consumption of renewable energy (also known as “self-consumption”) have had 

a long implementation history, especially net metering schemes in the U.S. In 1983, Minnesota was 

the first U.S. state to enact net metering legislation, and it was followed by numerous other states 

that either used state laws or commission orders to enact net metering (Wan & Green, 1998). As of 

mid-2017, 44 states and Washington D.C. have adopted net metering policies. Although the 

supporting schemes typically cover photovoltaics, wind, and other renewable energy systems, 96% 

of the systems compensated by utilities were solar power systems in 2015 (EIA, 2017). In recent 

years, the growing number of net-metered customers in the U.S. and the potential adverse impacts 

to the utilities have resulted in heated debates on how to reform net metering schemes in order to 

balance public and private benefits (NREL, 2015). 

 

The trends in implementing self-consumption schemes vary widely around the world by country. In 

Australia, the end of subsidized FITs in many states such as New South Wales and Victoria by 

December 31, 2016 opened a bright future for net metering (Martin, 2016). Several European 

countries are moving away from FITs toward self-consumption schemes, while some European 

countries and U.S. states are amending their net metering regulations (IEA PVPS, 2016a: 11). Net 

metering mechanisms have been widely used in developed countries for decades while, net billing 

has gained attention in developing countries in recent years (Watts, 2015).1 

 

For ASEAN, a major emerging PV market, financial support schemes are essential to boost solar 

power development. In many countries where FITs used to be a major supporting scheme, there is a 

trend away from FITs toward self-consumption schemes for distributed renewable power support, 

especially for rooftop solar power. Thailand was the first country in ASEAN to implement a self-

consumption scheme in 2002, when the government announced a payback of 80% retail rate for 

excess electricity from renewable energy generators (Greacen, 2003). This was followed by the 

Philippines government, who laid the groundwork for a net metering scheme in their renewable 

energy law in 2008 as well as with FIT (ASEAN RE, 2014). In the same year (2008), Singapore began 

its self-consumption scheme. Although these countries had started their supporting policies quite 

early compared to other ASEAN members, the solar self-consumption market has not really taken off 

until recent years when the economics of self-consumption became reasonable. And as the PV 

market changed dramatically, they had to revise the policy. Thailand restarted support for the PV 

sector with a rooftop self-consumption pilot scheme in 2016 with a commercial operation date 

deadline of January 2017 (GIZ Thailand, 2016). The net metering program for on-grid distribution 

systems in the Philippines was implemented in July 2013 (GIZ Philippines, 2013) and Indonesia 

                                                        
1 Unlike net metering, which uses a single meter, in net billing, exported and imported electricity are measured in separate 
meters. 
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introduced their net metering program for solar rooftop in 2013 (GIZ Indonesia, 2014). In 2016, 

Malaysia introduced a five-year period net metering program from 2016 to 2020 (CheMud, 2016). In 

April 2017, Vietnam announced a policy framework to support rooftop solar PV systems using a net 

metering with rolling credit and buyback rate at 9.35 U.S. cents/kWh, but this policy framework has 

yet to be implemented pending finalization of the required regulations. The remaining members of 

ASEAN, including Brunei, Cambodia, Lao PDR, and Myanmar, have yet to develop their own 

programs. 

 

This chapter provides reviews self-consumption policies for solar rooftop systems in ASEAN. The 

main structure follows building blocks for DPV deployment which were developed by NREL 

(Zinaman, 2016). In each block, ASEAN countries’ policies were reviewed and discussed. Moreover, 

this chapter provides suggestions for each country to move toward self-consumption. 

 

3.1.1 Self-Consumption Schemes Definition 

 

Self-consumption can be described as the consumption of electricity generated onsite, which 

replaces the electricity that would otherwise be supplied from the grid. Due to the widespread use 

of distributed solar PV for the purpose of self-consumption, this chapter will refer to distributed PV 

(DPV) as the generation source for self-consumption. According to IEA, the self-consumption ratios 

can be in the range from a few percent up to the fully covered demand, depending on DPV 

production and load. The consumers who own DPV producing part or all their demand can be 

referred as prosumers (IEA PVPS, 2016b). Depending on the design, self-consumption schemes can 

provide savings from self-consumed electricity and excess electricity. Policymakers can adjust 

elements in the schemes to stimulate or slow down the rooftop solar market. 

 

There are two broad categories of supporting schemes for self-consumption: net metering and net 

billing. These are methods to compensate the excess electricity generated from the prosumers’ 

sources. In the net metering scheme, the exported electricity from DPV owners to the grid is valued 

the same as imported electricity. In net billing, there are two meters so the exported and imported 

electricity are measured separately and recorded separately in monetary terms (Dufo-López, 2015). 

Further detailed designs of net metering and net billing can be found in Dufo-López (2015) and 

Hughes & Bell (2006) and will be discussed in Section 3.1.3. 

 

3.1.2 The Effects on Individual Customers and Utilities 

 

In order to design a good compensation scheme, policymakers and regulators need to consider the 

effects that the program design may have on the prosumers, other consumers, the utilities, and the 

rest of the society. The DPV systems are interconnected with the grid owned by the local distribution 

utility and hence technically interact with the rest of the power grid.  In addition, through rate 

design, compensation scheme for the DPV systems can have the impact on other ratepayers.  

Experiences from advanced markets such as the U.S. show that the level of effect on non-

participants is still inconclusive as claimed in U.S. studies, owing to differences to methodologies and 

input assumptions. It is hard to compare between studies. However, studies commissioned by states 
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have generally found that net metering does not impose a significant cost to non-participants at 

current levels of penetration (NREL, 2015, p.vii). 

 

The impacts of current DPV compensation policies on the electricity system and utility business 

models will increase with DPV penetration rates. However, even in markets with very high 

penetration of DPV such as the U.S., the proportion of total energy generated by distributed PV to 

total utility retail sales is less than 1% in most states and only three utilities in the United States 

buyback a proportion of generation from customer generators higher than 1% of their total retail 

sales (NREL, 2015) 

 

3.1.3 Key Elements of Self-Consumption Schemes 

 

Before describing the two categories of self-consumption, net metering and net billing, it is 

important to understand the key elements that distinguish the schemes apart. 

 

Compensation 

DPV electricity can be divided into two parts: the self-consumed part and the exported part. While 

the self-consumed part of electricity is typically valued at the retail rate, the exported part may be 

valued differently depending on the policy and regulation. In the simple form of net metering and 

net billing, no compensation is made for excess electricity from prosumer to the grid, and also no 

credit is kept at the end of each billing period. Where there is compensation for the exported PV 

electricity, the compensation could be done in energy terms or monetary terms.  

 

Buyback rate 

At the end of each billing period, if there is excess electricity, it can be purchased by the utility. Three 

different purchase rates are possible: below retail rate (e.g., avoided cost, wholesale cost, or 

marginal cost), retail rate, or above retail rate (premium rate).  

 

Rolling credit 

Alternatively, if the excess electricity at the end of the billing period is not purchased, it can be rolled 

over into the next billing period. The rolling credit can be in energy terms (kWh) or monetary terms 

($) to offset the energy or bill value in the following billing period, respectively. If there is any credit 

left in that second billing period, it can then be carried over in the next billing period and the process 

continues until the end of the “banking period.” The banking period is one year in most cases. At the 

end of the banking period, the utility ignores or compensates the remaining credit at buyback rate. 

 

Charges 

Charges may be applied for transmission and distribution finance, including: interconnection charge, 

monthly charge, demand and standby charges. Utilities may change the charges as part of new rate 

designs to recover their costs for PV owners with net-zero consumption (NREL, 2015). 

 

Billing period and banking period 

In most cases, the billing period is set to repeat on a monthly basis. Therefore, after one month, 

excess electricity will be compensated or credited. The maximum duration of time which credits can 
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be stored in customer’s account is called banking period. At the end of banking period, remaining 

credits will be compensated or forfeited. 

 
3.1.4 Categories of Self-Consumption Supporting Schemes 

 

Based on the elements of self-consumption schemes described in section 3.1.3, a number of sub-

categories can be defined, as discussed in Hughes and Bell (2006) and later modified by Dufo-López 

and Agustín (2015). In terms of metering arrangement, the distinction between net metering and 

net billing can be seen in the following figures (Zinaman, 2016): 

 

Figure 1: Metering arrangement for self-consumption schemes 

 

Net metering 

 

Net billing 
 

Source: Zinaman, 2016 

 
 

The main differences between net metering and net billing are: 

 

(1) In net metering, the energy exported to the grid (EEx) has the exact same value as the 

energy imported from the grid (EIm), i.e., at retail rate. In net billing, the EEx is valued at a 

rate that is different from retail rate. 

(2) In net billing, the EEx and EIm have to be recorded separately because they are valued 

differently, and hence two meters or one meter with two registers are required. In net 

metering, one meter that can turn backward is adequate. 

 

Below is a summary of the sub-categories of net metering and net billing as defined by Dufo-López 

and Agustín (2015). These sub-categories of net metering and net billing differ due to the 



 

DESIGNING RENEWABLE ENERGY INCENTIVES  

AND AUCTIONS: LESSONS FOR ASEAN 
51 

combinations of the rolling credit and buyback features, which was explained in the previous 

section. These differences have to do with how excess electricity is treated.  

 

Net metering 

In net metering schemes, import and export electricity are valued in energy terms within each 

banking period, i.e., in kWh. Because it is valued in energy terms, it has the same value as the 

imported electricity, e.g., at retail rate. The excess electricity can be compensated, banked, or 

ignored. One bidirectional meter could be used for this scheme.  

 

(1) Simple net metering: There is a bidirectional meter to measure the difference between IE and EE 

during one billing period. If EIm>EEx, the prosumer pays the utility. If EIm<EEx, the prosumer 

receives no compensation. In this scheme, the banking period is equal to one billing period. The 

prosumer receives benefit only in terms of the self-consumed energy in this case. 

 

Simple net metering schemes have been implemented in Thailand’s Rooftop PV Self-Consumption 

Pilot Project (GiZ, 2017), Spain (for systems<100 kW; IEA PVPS , 2016b: 26), and Belgium (in Flanders 

only and for system<10 kW; Res Legal, 2017) 

 

(2) Net metering with buyback: In this case, the banking period is the same as billing period.  The 

exported and imported electricity net out in kWh terms against each other within the billing period 

(which is the banking period in this case). At the end of each billing period, if EIm< EEx, the prosumer 

gets paid from the excess electricity that is exported to the grid at a buyback rate that could either 

be below, equal to, or above the retail rate. In the case that the rate is above the retail rate, the 

scheme can be called “net FIT”, because the purchase at the FIT rate is for the net export only. 

 

(3) Net metering with rolling credit: At the end of the first billing period, if EIm< EEx, the excess 

energy is rolled over in the following billing period as credit in kilowatt-hour. This credit is used to 

reduce the imported energy in the second billing period and if there is still any credit left after 

offsetting the bill in the second period, the credit gets rolled over again. The process goes on 

through the last billing period, which is considered the end of the banking period. Any credit left at 

the end of the banking period is set to zero and is not purchased. 

 

Net metering with rolling credit has been implemented in several U.S. states, including Columbia, 

Illinois, Pennsylvania, Louisiana, Arizona, and Maryland (DSIRE, 2017). 

 

(4) Net metering with rolling credit and buyback: This is a combination of (2) and (3), whereby 

credits are allowed to roll into the subsequent billing periods to offset the bills, and excess credit at 

the end of the banking period is compensated at the buyback rate. The buyback rate can be below, 

equal to, or above the retail rate. 

 

Net metering with rolling credit and buyback has been implemented in several U.S. states, including 

New York, New Jersey, Nevada, Columbia (DSIRE, 2017) and recently in Vietnam’s Pilot Net Metering 

Project in Ho Chi Minh, as will be discussed below. 

 

Net billing 
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In net billing schemes, two separate registers are used to measure electricity export vs. import since 

they are assigned different values. Customers purchase electricity (import) at the retail rate assigned 

by the regulator and export the electricity at a rate that could be above or below retail rate. 

 

(1) Simple net billing: At the end of the billing period, if the value of EEx is greater than the value of 

EIm, there is no compensation. In this sense, simple net billing is equivalent to simple net metering. 

 

(2) Net billing with buyback: At the end of the billing period,the prosumer pays for energy imports 

from the utility at the retail rate, while the utility purchases electricity exported from the prosumer 

at a buyback rate. No banking of credit is allowed.   

 

Net billing with buyback has been implemented in Arizona since January 2017 (DSIRE, 2017) and in 

Singapore. 

 

(3) Net billing with rolling credit:  At the end of a billing period, if there is any net export, the net 

export will be assigned a value that is based on the purchase rate. This value is rolled over into the 

next billing period in monetary credit to offset the value of the bill in that period. If there is any 

excess monetary value left, it gets rolled over again in the next billing period, and so on, until the 

end of the banking period. At the end of the banking period, there is no compensation for any 

available credit.  

 

Net billing with rolling credit has been implemented in Malaysia, as will be discussed below. 

 

(4) Net billing with rolling credit and buyback: This is a combination of (2) and (3), whereby 

monetary credits are allowed to roll into the subsequent billing periods to offset the value of 

imported electricity in the bills, and excess monetary credit at the end of the banking period is 

compensated at the buyback rate. The buyback rate can be below, equal to, or above the retail rate. 

 

Net billing with rolling credit and buyback has been implemented in the Philippines as will be 

discussed below. 

 

Table 15: Net metering and net billing comparison 

Factors Net metering Net billing 

Number of registers 1 2 

Characteristic 

Do not need to separate export and 
import data.  Can take the net import 
or net export data as one number.  
Credits occur when there is net export 
in each billing cycle. 

Need to measure import and export 
separately and assign different rates 
to them. 

Comparison of Import 
vs. Buyback Rate 

Import and export (buyback) rates are 
the same. 

Two different rates for import and 
export (buyback) of electricity 

Compensation type 
Physical compensation in electricity 
unit kWh 

Economical compensation in 
currency unit 
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Factors Net metering Net billing 

Buyback policy Two types: no buyback and buyback Two types: no buyback and buyback 

Rolling credit Two types: Rolling credit, no credit Two types: Rolling credit, no credit 

Buyback rate Below, equal or above retail rate Below, equal or above retail rate 

 

Source: Summarized from Hughes and Bell (2006); Eid et al. (2014); and Dufo-López and Agustín (2015) 

 
 

3.1.5 Other Important Components of the Self-Consumption 

Program 

 

Contract length 

Long-term contracts can reduce the risks of policy and rate adjustments. This is one of the 

distributed generation compensation options that could be used to assure compensation rates for 

net-metered customers and increase certainty (NREL, 2015). 

 

Crediting terms  

The supporting program should determine whether excess electricity will be credited as monetary 

term or physical term (kWh).  

 

System size limitation 

Some program may limit the system size for each customer’s type in order to avoid too much 

reverse power flow into the grid. 

 

Program cap 

The program cap could provide certainty for utilities because total net metered capacity will not 
reach the number that makes instable finance. 

 

3.2 Implementation of Self-Consumption Schemes in 

ASEAN Countries 

 

Self-consumption schemes are a new supporting policy in ASEAN countries, and three countries 

(Malaysia, the Philippines, and Singapore) have fully implemented them on a national scale. The 

national pilot project in Thailand is in a monitoring stage in 2017 with an expected policy launch at 

the end of the year. Indonesia introduced a net metering program in 2013; however, it is still 

ineffective at a national scale. The government of Vietnam announced a framework for net metering 

in April 2017, and the policy has not yet been implemented as of the date of this report (May 2017). 

 

While all countries aim to develop distributed PV systems, the difference is how they treat excess 

electricity from prosumers. In the pilot project launched in 2016, Thailand offered no compensation 

for surplus energy from DPV customers. Indonesia is the same – no buyback for surplus energy after 

the banking period ended. In the three member states with national scale schemes, exported energy 
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to grid is valued at below-retail rates, including in Malaysia, Singapore, and the Philippines. In 

Vietnam, the buyback rate for remaining credits is higher than retail rate. Details of these schemes 

are described below. 

 

Indonesia 

Net metering has been mandated by the state-owned electricity company PT Perusahaan Listrik 

Negara (PLN) in Regulation 0733.K/DIR/2013 (December 2013). This regulation obliges PLN to credit 

electricity generated from a customer’s account. The net metering mechanism was stated in Article 

4: the electrical energy received by PLN from the PV system will be offset by PLN with the electrical 

energy delivered to the customers. In the case that electricity received by PLN is greater than the 

energy delivered by PLN, the differences become kWh deposits to be taken into account in 

subsequent months thereafter. The customer would not get any payment for the electricity 

generated. There is also a minimum charge to customers (GIZ Indonesia, 2014). The net metering 

scheme has not been commercially attractive because of low electricity tariffs (UNEP DTU, 2016). 

Also, there is lack of updated information or guidelines about the program since the date of issue.  

 

Malaysia 

By the introduction of a nationwide Net Energy Metering Programme (NEM) in 2016, Malaysia 

became one of the first ASEAN countries to introduce net metering2. Malaysia is implementing 500 

MW of capacity for NEM for the period 2016 to 2020 (Energy Commission, 2016). There is a 100 MW 

capacity limitation for each year, with 90% of this amount allocated for Peninsular Malaysia and 10% 

in Sabah. Eligible customer classes, including domestic, commercial, and industrial customers, are 

also allocated yearly quota. The program opened for application in November 2016 (Rohatgi, 2016). 

The implementation of NEM in Malaysia is a complement to the FITs program. Due to constraints in 

the renewable energy fund, the FITs program which was designed to achieve grid parity was 

expected to cease after 2017 (Chen, 2015). For each month, the bill will be settled based on the 

value of exported electricity vs. the value of consumed electricity. If the former is greater than the 

later, then the customer will gain monetary credit which can be rolled over for a maximum period of 

24 months (Energy Commission, 2016). We can see that the case of Malaysia, by the definition 

described in this report, is net billing with rolling credit, but they call it net metering. 

 

System capacity was limited at 12kW for single phase and 75kW for three phase residential 

customers. For commercial and industrial customers, there is 75% of maximum demand or 1MW 

capacity whichever is lower. The excess energy to grid will be rated as “displaced cost” which is 

defined by the average cost of generating and supplying electricity from non-renewable resources to 

the customers’ site. The displaced cost is prescribed by the Energy Commission. Displaced costs as 

published on the Sustainable Energy Development Authority Malaysia (SEDA) website are $0.05-

0.07/kWh (Rohatgi, 2016). 

 

The eNEM online system was announced in November 2016 by SEDA which allows registered 

electrical contractors to submit NEM applications. The quota balance and quota taken were clearly 

displayed for service providers and contractors on the SEDA website (SEDA, 2017). This system is 

                                                        
2 NEM is executed by the Ministry of Energy, Green Technology & Water, regulated by the Energy Commission (EC), with 
Sustainable Energy Development Authority (SEDA) Malaysia as the implementing agency.  Eligible customers are customers 
of the distribution utilities in the specified areas (TNB in Peninsular Malaysia and SESB in Sabah and FT Labuan). 
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accompanied by guidelines, rules, and forms making the net metering scheme in Malaysia more 

transparent. To date, the response to the NEM program in Malaysia is not strong due to the low 

electricity price (Chen, 2017). 

 

The Philippines 

The groundwork for a net metering scheme was approved in 2008 as well as with FIT and renewable 

energy portfolio standard. In 2013, the Philippines’ Energy Regulatory Commission announced the 

resolution to approve the rule for customers become electricity generators. The buy-back rate for 

excess electricity in Philippines is the blended generation cost of the distribution utility in the 

prosumer’s service area.  For example, in Meralco’s grid, which serves 36 cities in the Philippines 

including metro Manila, the blended generation cost is about half of the retail rate (ASEAN RE, 

2014). The net metering program in the Philippines reached 200 participants by the end of 2015 and 

392 participants in by May 2016. The program had a seven percent month-to-month increase in 

installed capacity in early 2016. The increasing trend was a result of the low cost of PV systems and 

the high price of electricity (The Philippine Star, 2016). In November 2016, the FITs program was told 

not to be expanded because of its expensive electricity generation (Rivera, 2016). This may lead to 

an increase in using other self-consumption schemes like net metering. 

 

Singapore 

The solar sector experienced an increasing trend in 2015 with 942 systems installed, including 39% 

rise in installations in the residential sector and 61% non-residential. As for capacity, residential 

rooftop accounted for 6.8% (or 3.1 MWac), and this number was double compared to 2014 data. 

Total solar installed capacity in 2015 was 46 MWac, a dramatic increase from 2.9 MWac in 2010 

(EMA, 2016).  

 

Since 2007, Singapore residential consumers have been approved to sell electricity to the grid and 

get paid by a “Simplified Credit Treatment” scheme. This simplified arrangement doesn’t require 

registration from consumers. The scheme was then expanded to non-residential consumers with less 

than 1 MW in installed capacity (EMA, 2011). 

 

In addition to the self-consumption scheme, solar retailers can sell solar electricity to the grid. 

Because of its liberalized retail market, retail competition allows a solar power producer to sell solar 

power to the grid at market price and that power can get wheeled to interested customers. This 

scheme was first announced in February 2016. This action is to increase the share of solar power and 

reduce emissions as was pledged at the Paris climate change summit in 2015 (Gronholt-Pedersen, 

2016). Before that, the government had no subsidy for solar power, even FITs which was 

implemented in neighboring countries, and it was a policy barrier for solar panel deployment in 

Singapore. 

 

Thailand 

Grid-connected solar power in Thailand mainly comes from large scale projects which have installed 

capacity greater than 1 MW. The main incentive, FITs, was not attractive for small residential PV 

generation. Furthermore, policy uncertainties and discontinuity in feed-in tariffs are also barriers for 

rooftop solar development (Tongsopit, 2015). Net metering in Thailand was introduced for the first 

time in 2002 by the government to support small renewable energy generators. The regulation was 
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expected to encourage customers by paying for excess electricity production with a rate of 80% of 

the retail rate (Greacen, 2003). However, this scheme did not drive any DPV investment at the time 

due to the high upfront cost of DPV systems prior to 2008. In 2013, the Thai government launched a 

national rooftop FIT program with a limited quota of 200 MW. The program ended in 2015, and by 

that time, the economics of large-scale DPV systems (e.g., large commercial and industrial rooftops) 

was ripe for self-consumption. 

 

In August 2016, the rooftop PV self-consumption pilot program was officially announced by the 

Energy Regulatory Commission (GIZ Thailand, 2017). The application deadline was set for October 7, 

2016, and approved systems had to be installed by January 31, 2017. At the initial stage, there is no 

compensation for excess electricity exported to grid, as the program aims to encourage participants 

to generate electricity for their own consumption. There was 38.38 MW in total capacity of eligible 

systems out of a 100 MW quota. The next phase, in which excess electricity is allowed to be sold, is 

expected to start at the end of 2017 after a monitoring and evaluation process is complete. 

Electricity authorities are considering proposed buyback rates ranging from 1 to 2.5 THB per kWh 

(Energy News Center, 2017). For capacity limitation, single phase systems must not exceed 5 kW, 

and for MEA, there is additional limit by ampere capacity of an applicant’s meter. In the scheme, low 

voltage users (<12kV) are benefited from a meter fee waiver (GIZ Thailand, 2017). 

 

Vietnam 

The mechanism for self-consumption in Vietnam was announced under a net metering scheme in 

April 2017 by Decision 11/2017/QĐ-TTg. Previously the scheme was considered as an instrument for 

future development of renewable energy in the long-term plan. The decision 2068/QĐ-TTg signed in 

November 2015 named net metering as “cơ chế thanh toán bù trừ” (Vietnamese). The main purpose 

of net metering in Vietnam is to encourage end-users generating electricity from renewable energy 

for self-consumption (Thuc, 2016), (Vietnam Government, 2015). A pilot net metering project was 

developed in Ho Chi Minh City with premium buyback rates for customer generators in March 2015 

(Le, 2015). It is expected to increase the share of electricity from solar to 5% in 2020 in the city. The 

local program is a temporary solution while national scale net metering still needs time to be 

effective. The net metering scheme, as stated in the Decision 11/2017/QĐ-TTg, has a two-year 

implementation period from June 2017 to June 2019. It determined basic terms, definitions, and also 

roles of stakeholders in solar rooftop projects. Excess electricity from rooftop systems will be 

credited on a monthly basis. After one year or at the end of the contract period, the remaining 

credits will be compensated at 9.35 U.S. cents per kWh. The rate is higher than the average 

electricity retail rate which could boost the solar PV market. In addition, the decision pointed out 

that the Ministry of Finance will be responsible for regulations on tax and fee exemption for up-to-

50kW rooftop systems. The Ministry of Investment and Trade will provide interconnection standards 

and metering arrangement procedures. 

 

Experts claimed that the four most serious risks of developing solar power projects in Vietnam are 

(ranked in order of importance): regulatory impediments; low power tariff and low profitability; the 

high risk of Vietnam Electricity (EVN) as off-taker; and corruption (EuroCham, 2016). Therefore, 

Vietnam’s net metering scheme has to face those barriers in order to be an effective program. 
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Table 16: A summary of self-consumption schemes for solar rooftop in ASEAN countries 

Country 

Self-consumption features Compensation policy 

Fixed 
charge

s 
System size limitation 

Program cap 

Type 

Revenues 
from 
self-
consumed 
PV 

Additional 
revenues 
on self-
consumed 
PV 

Revenues from 
exported electricity 

Billing 
period 

Banking 
period 

Compensation 
at the end of 
banking period 

 
 
 

Indonesia 
(GIZ Indonesia, 
2014) 

NM 
Savings on 
the bill 

No No Monthly 

allowed 
but 
unclear 
how long 

No Yes No info No info 

Malaysia 
(Rohatgi, 2016) 

NB 
Savings on 
the bill 

No 
Utility displaced 
cost 

Monthly 2 years Forfeited 
No 
(Until 
2020) 

Residential: 
12kW for single phase 
and 75kW three 
phases. Commercial 
and Industrial: 
75% of maximum 
demand or 1MW 
capacity, whichever is 
lower 

500MW from 2016 to 
2020 with 100MW 
limit each year. 
(20% residential 
40% commercial 
40% industrial) 

Philippines 
(GIZ 
Philippines, 
2013) 

NB 

 
Savings on 
the bill 

No 
Utility blended 
generation cost 

Monthly 1 year 
Payback by 
cash 

Yes ≤ 100kW Not specified 

Singapore 
(EMA, 2017) 

NB 
Savings on 
the bill 

No 

Prevailing low-
tension electricity 
tariff minus grid 
charge 

Monthly 
No 
banking 

No Yes 

Not limited 
(Less than 1MW - no 
need to register. 
 

1MW or above – must 
register) 

Not specified 

Thailand 
(GIZ Thailand, 
2016) 

Pilot 
NM 

Savings on 
the bill 

No No Monthly 
No 
banking 

No Yes 

0 - 10kW for 
residential customers. 
10kW - 1,000kW for 
commercial 
customers. 

100 MW 

(40% residential 

60% commercial) 

Vietnam 
(Vietnam 
Government, 
2017) 

NM Savings on 
the bill 

No No Monthly 1 year 
Premium rate 
(9.35 
cents/kWh) 

No 
info 

No info No info 

 

Source: USAID Clean Power Asia data collection  

Notes: NM = net metering; NB = net billing 



 

DESIGNING RENEWABLE ENERGY INCENTIVES  

AND AUCTIONS: LESSONS FOR ASEAN 
58 

3.3 Building Blocks for Self-Consumption Schemes 

3.3.1 Role and Desired Market Elements 

 

Though the concept of self-consumption may be the same in all countries, defining the role of 

distributed energy resources in the power grid will have an impact in detailed policy designs. 

Policymakers need to articulate the desired role for self-consumption schemes. Are the DPV systems 

used to meet consumption on-site only or should they be viewed as new, dispersed sources of 

power supplies that can be called upon to strengthen power security when needed? Asking these 

questions will have further implications on detailed policy design, i.e., the degree to which DPV 

power is allowed to flow back into the grid, the maximum sizing of DPV systems relative to the load, 

and the technological capabilities of the inverters required so as to contribute to the power grid’s 

demand for reactive power.  

 

Another important question to ask is about who can own the DPV systems. Typically, the consumers 

are the owners of the DPV systems but increasingly, distribution utilities are designing business 

models for them to take part in ownership. With the right policy and legal environment, third-parties 

(that is, those who are not customers and are not utilities) will have the potential to expand the self-

consumption DPV market by making DPV more affordable and accessible to a larger customer base 

through the waiving or reduction of upfront capital cost. 

 

What about the market segments for which DPV desired? Policymakers may answer this question 

from the technical, economic, and equity standpoints. Though the DPV market could be separated 

by residential, commercial, industrial, and agricultural sectors, policy objectives may prioritize the 

support in some sectors over others. In commercial and industrial areas that are generating high 

peak demand, does it make sense to encourage these large energy users to generate and produce 

their own electricity using DPV so as to lower the peak demand and the burden on the grid? What 

about the residential customers who may not be home during the day but would like to go solar 

too? Policymakers can prioritize one customer group over others, and this will ultimately have an 

impact on the pace and extent of utilities’ revenue losses and ultimately on the electricity tariffs1. 

 

In the four ASEAN countries with self-consumption schemes in place (Malaysia, the Philippines, 

Singapore, and Thailand), it appears that the desired role of DPV systems is for consumption on-site 

with little encouragement for export.  This is because the export rate for excess electricity is low for 

most of these countries. When considering individual capacity limits, it appears Singapore may be 

the most lenient since the regulation does not cap the DPV system size, so in this sense, DPV in 

Singapore may have the highest potential to feed power to the grid. Malaysia and Thailand, on the 

other hand, specify clearly in their policy framework that they would like to prioritize the 

consumption on-site first before any excess electricity is allowed to flow back to the grid. This 

desired role is backed up by regulations in both countries that cap system sizes to certain limits, 

which means that the DPV systems cannot be sized to exceed the load for each category of 

                                                        
1 As self-consumption from DPV increases in one customer group, utilities collect less revenue from that particular group 
and hence may feel the pressure to collect more through rates from other groups; or if utilities already cross subsidize one 
particular group of customers (say agricultural) by drawing income from another group (say commercial), the utilities 
wouldn’t want to draw less from the group that subsidizes others. 
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customers. Additional details on the roles of DPV in each of these countries can be found in Table 

17. 

 

Table 17: Desired role, participant, installation type, and market segment 

Country 
Desired role of self-

consumption schemes 
Types of 

installation 
Participant Market segment 

Indonesia 
Accelerate distributed 
solar PV generation 

Rooftop  PV owners 
Residential, 
commercial and 
industrial 

Malaysia 

Promote and encourage 
more renewable energy 
generation by prioritizing 
internal consumption 
before any excess power 
generated is fed to the 
grid 

Focus on solar PV, other 
REs may be considered. 

- Rooftop 

- Garage, car 
park and similar 
buildings 

- Ground 
mounted may be 
allowed in case 
by case basis 

The focused 
consumer is PV 
owners 

Residential, 
commercial 
(inclusive 
government 
building), industrial 

Philippines 
Encourage end users to 
participate in renewable 
energy generation 

All types 
RE generation 
system owners 

Residential and 
commercial 

Singapore 
Accelerate renewable 
energy generation 

All types 
RE generation 
system owners 

Residential and non-
residential 

Thailand 
Prioritize internal 
consumption before any 
excess flow to the grid. 

Rooftop PV owners 
Residential, 
commercial and 
industrial 

Vietnam 
Prioritize internal 
consumption before any 
excess flow to the grid. 

Rooftop PV owners 
Residential, 
commercial and 
government building  

 

Source: USAID Clean Power Asia data collection 
 

 

3.3.2 Legal and Institutional Considerations 

 

Existing law on self-consumption schemes in ASEAN countries 

Two countries in ASEAN have developed their laws for self-consumption schemes: Malaysia and the 

Philippines. Table 18 describes the documents at each level (laws, regulations, guidelines) and also 

identify several barriers. In the 11th Malaysia Plan (2016–2020), Malaysia considered NEM as a 

complement in their current FIT mechanism to increase the share of renewable energy. The 

Philippines defined net metering for renewable energy and the role of relevant parties in the 

mechanism from 2008 in their Republic Act No.9513 (Renewable Energy Act of 2008). Singapore 

does not have a law that enables self-consumption, but its Electricity Act sets a clear role for the 

regulator to “promote and safeguard competition” and “provide non-discriminatory access to any 

wholesale electricity market and transmission services” (Singapore Electricity Act, 2001, Chapter 
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89A). Its subsequent rulemaking and releases of guidelines for “embedded generation”, which 

includes DPV, reflects its compliance under this law.  

 

The barriers which are related to charges on participants may limit the number of net metered 

consumers. Malaysia is charging MYR 1000 per each Net Energy Metering Assessment Study 

(NEMAS) for systems from 12kW to 180kW. This range might need to be revised to better promote 

solar rooftop systems. In the Philippines, all participants need to pay for distribution impact studies 

to the DUs. For household rooftop PV or small systems, those charges should be exempted. Also, the 

Philippines’ guidelines provide fewer details compared to Malaysia’s guidelines. Another barrier is 

the fees were not clearly determined in any document. Singapore does not require any additional 

study for interconnection, and all requirements are stated clearly in the guidelines for the 

installation of solar panels (SP Group, 2017a). 

 

Table 18: Summary of laws for self-consumption schemes 

Country Law Regulation Guidelines Remarks 

Indonesia  Regulation 
0733.K/DIR/2013 

 Barriers: 

- Lack of regulations and guidelines 
for implementing net metering 
program. 

Malaysia Renewable 
energy Act 
2011 
(establish FiT 
system which 
NEM is 
considered as 
part of it) 

11th Malaysia Plan 
(2016 – 2020) 

(NEM is considered 
as a complement of 
FiT mechanism) 

Solar 
Photovoltaic 
Installation on 
Net Energy 
Metering 
Scheme  

NEM has just been introduced since 
November 2016 

Very comprehensive guidelines for 
investors and PV owners. 

Barriers: 

Systems sized greater than 12kW 
(to 180kW) systems need to pay 
RM1000 for Net Energy Metering 
Assessment Study (NEMAS). 

Philippines Section 10 of 
Renewable 
Energy Act of 
2008 

Resolution No. 09, 
series of 2013 

- Solar PV guide 
book (GIZ, 2014) 

- Net-metering 
reference guide 
(GIZ Philippines, 
2013) 

Resolution has some similar 
sections with California case, e.g, 
interconnection setup. 

Good structure of law for self-
consumption. 

Barriers:  

- DUs are still requesting to issue a 
distribution impact study (DIS) at 
the cost of the end user on each 
net-metering installation. 

- Need more information in the 
guidelines. 

- Not clearly determined fees, 
charges. 

- Misunderstanding net billing and 
net metering 
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Country Law Regulation Guidelines Remarks 

Singapore  *Electricity Act 
(Cap.89a) 

*Standard CP5 Code 
of Practice for 
Electrical 
Installation 

Solar PV – User 
Guides by 
Singapore Power 
(SP Group, 
2017a) 

All required documents, process, 
and checklist are listed on SP Group 
web site: 
https://www.spgroup.com.sg/what-
we-do/electricity-and-gas  

Thailand None  Available in Thai  

Vietnam  Decision 
11/2017/QĐ-TTg 

 Effective period of decision from 
June 2017 to June 2019 

Barriers: 

- Lack of regulation and guidelines. 

 

Source: USAID Clean Power Asia data collection 

 
Establishing law, regulation and guidelines 

For those who consider regulatory processes for self-consumption schemes, they may find useful 

references from Malaysia and Philippines cases. The expected scheme would appear in law, 

regulation, and guidelines. First, the mechanism should be stated in law, such as “Section 10 of 

Renewable Energy Act of 2008” – Philippines’ law. Then, more definitions and details would be 

introduced in regulation, referring to “Resolution No. 09, series of 2013”. Finally, application 

processes and procedures would be announced in guidelines, in this case, Malaysia’s guidelines 

could be a helpful reference. 

 

Box 3.1: California net metering law 

California which had experienced net energy metering law for more than 20 years is a case study for 

ASEAN countries. NEM program was first stated in the act SB 656 in 1995. The act was then codified 

in section 2827, California Public Utilities Code which formed the framework for net energy 

metering mechanism. Since its effective date on 1st January 1996, the act has been amended many 

times, most recently by AB 327 of 2013 (DSIRE, 2017). At first, only solar and wind energy systems 

were eligible, Senate Bill 489 in 2011 then allowed all renewable energy technologies. Other 

features in NEM program were added in amendments, such as Virtual Metering Options (2008), 

Meter Aggregation (2012), pairing storage devices (2014, 2016) (California Legislative Information, 

2017), (Legislative Intent Service, Inc, 2017), (DSIRE, 2017). Studying on milestones of net metering 

scheme development in California will support policymakers in ASEAN countries deciding their own 

national future.  

 

For developing self-consumption law and regulation, there are six considerations which should be 

stated, as referred to in the California utilities code (Table 19). First, the act’s objectives were 

specified to encourage substantial private contribution in the renewable energy sector, also for 

supporting stabilize the state’s electricity supply infrastructure. Second, terms were defined, such as 

electricity utility, eligible customer-generator, net energy metering, and net surplus energy 

compensation. Third, the section stated roles of each stakeholder in the mechanism. The electricity 

utility has a role in making standard contracts and tariffs which will be available to eligible customer-

generators on a first come, first served basis. Each utility can allow net metered customers until the 
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total rated generating capacity exceeds five percent of the electric utility’s aggregate customer peak 

demand. Every electricity utility and service provider must report to the ratemaking authority on an 

annual basis the total rated generating capacity and the net excess energy purchased. Based on the 

reports, the ratemaking authority will determine when an electricity utility is not obligated to accept 

customer-generator. In terms of customers, they must pay for the purchasing and installing of a new 

meter if the existing meter is not capable of registering the electricity flow in two directions. Any 

additional meter or meters will be as an electricity utility expense. Fourth, the application procedure 

needs to be created with time limits in each step. Fifth, net energy metering components were 

determined, especially the compensation for surplus electricity. The rest of this law section was for 

other considerations of systems, safety and performance standards, and so on. 

 

Table 19: Considerations in California utilities code section of self-consumption schemes 

 Consideration Content 

1 Objective - Encouraging substantial private contribution in renewable energy sector 

- Supporting stabilize the state’s electricity supply infrastructure 

2 Definition of terms - Electricity utility 

- Eligible customer-generator  

- Net energy metering 

- Net surplus energy compensation 

3 Role of stakeholders - Electricity utility role 

- Electricity service provider role 

- Ratemaking authority role 

- Customer role 

4 Application process 
(procedures and time limit) 

- Electricity utility oversees publishing forms and contracts on internet and 
processing the application. 

- Documents: Completed application form, including signed 
interconnection agreement, electric inspection clearance. 

- Time limit: application processing shall not be exceeding the time for 
new electric service and not to exceed 30 working days. The same period 
is permitted for interconnection agreement. 

5 Net energy metering 
calculation, electricity rate 
and charges  

- Capacity limit: 5% of electric utility’s aggregate customer peak demand 

- Banking period: 12 months 

- Billing period: 1 month 

- Net electricity generated shall be valued at retail rate, at the same time-
of-use period or same block. 

- At the end of banking period: Electricity utility shall compensate/credit 
for excess electricity, upon an affirmative election by customer. Without 
affirmatively electing, electricity utility shall retain the excess kilowatt-
hours. The ratemaking authority shall determine value of surplus 
electricity for the compensation. 

- Charges are based on net electricity consumption, same with non-net-
metered customer, except NEM customer shall not assessed standby 
charges. 

6 Other subdivisions - Subdivision for 10kW to 1MW systems  

- Meet safety and performance standards 

- Not be exempt from the public goods charges 
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 Consideration Content 

- Reimburse the Department of Water Resources for all charges 

- Impact assessment for interconnection of above 1MW system 
 

Source: California Legislative Information (2017) 

 

 

Future changes to self-consumption laws 

The self-consumption schemes could focus in particular on renewable energy technologies at the 

first stage as in the California case and then expanding to other technologies. Solar rooftop is the 

most promising system to start the schemes, and as many aspects may change, the regulations and 

guidelines should be revised regularly. NREL suggests three options which could be changed in DPV 

compensation schemes: compensation options, retail pricing options, and options for utilities (NREL, 

2015). 

 

For compensation options, a declining level of compensation could be introduced to adapt the 

decreasing cost and increasing penetration of solar PV in the future. Another compensation option is 

developing new mechanisms to ensure fair compensation for all stakeholders, such as the value of 

solar tariffs and distributed locational marginal pricing. However, policymakers will need to consider 

existing solar customers who may be negatively affected by changes to policies or rate structures. 

The changes, if needed, should avoid existing owners with exemptions and long-term compensation 

rate contracts. 

 

Restructuring retail electricity rates could be another option. The change in fixed charges and 

minimum amounts of payment will help to recover part of revenue lost to self-consumption 

schemes. Malaysia has no fixed charges for NEM customers in their program from 2016 to 2020, 

while in other countries with NEM programs, fixed charges are applied. In addition, more 

advantaged pricing such as demand charges, real-time, and time of use (TOU) rates, should be 

introduced to control increasing solar PV penetration. 

 

The third option is mitigating effects on utilities. The NEM program cap needs to be revised when 

solar PV penetration rises to detrimental levels to protect utilities from earnings losses. Also, 

regulations may help by approving utility-owned PV systems.    

 

Conclusion 

For those who want to learn from self-consumption schemes in ASEAN countries, the Philippines is 

the best case study in terms of law and regulations, while Malaysia has very comprehensive 

guidelines. All the laws, regulations, and guidelines are needed in implementing self-consumption 

schemes. For countries where the schemes haven’t been introduced, they should start with a 

section in renewable energy law as Philippines did in 2008. The law states objectives and basic terms 

for the schemes as a root of regulations. Later on, the regulations provide more specific information, 

such as definitions of all the terms, roles of stakeholders, application process, and the net metering 

component. Finally, guidelines are customer-oriented documents which are developed to support 

project investors, developers, and owners implementing the schemes in step-by-step instructions. 

Malaysia Energy Commission’s guidelines for net metering are detailed and could be a case study for 
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other ASEAN members. In the case countries want to deploy self-consumption schemes as a national 

pilot program or a local project as in Thailand and Vietnam, guidelines are essential. In addition, 

policymakers should consider six points in their self-consumption regulation, which are objectives, 

definition of terms, roles of stakeholders, application process, scheme’s properties, and other 

articles for specific participants.   

 

3.3.3 Establish Interconnection Processes, Standards, and Codes 

 

This section supports the development of interconnection standards for the implementation of self-

consumption schemes. 

 

Role of interconnection standards 

The interconnection of DPV and the distribution grid needs to be properly managed to ensure power 

quality, reliability, stability, and safety, while at the same time, not overburden the adopters of DPV 

systems. From the utilities’ point of view, interconnection standards play the role of guidelines to 

decide which projects to be approved or disapproved. Also, the same standards apply for all 

customers to ensure equality without any kind of discrimination. Furthermore, some grid codes also 

state who bears the costs of upgrades or additional equipment, such as meters or remote control 

switch. Figure 2 illustrates the role of interconnection standards for DPV systems. 

 

Figure 2: The roles of interconnection standards in DPV systems 

 

Source: Authors’ own analysis 
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Establishing interconnection standards 

A customer who is under a self-consumption program must follow all existing electricity rules and 

regulations plus the new interconnection standards developed for self-consumption scheme. 

Therefore, interconnection standards will be developed based on the understanding of current 

requirements. In the Philippines, NEM interconnection standards followed the Philippine Electrical 

Code, Philippine Distribution Code, and Distribution Service Open Access Rules (ERC, 2013). In 

Malaysia, the standards were developed by referring to Electricity Supply Act & Regulation, The 

Malaysian Distribution Code (SEDA, 2016). 

 

The initial considerations for establishing interconnection standards are maximum PV size, system 

design, and equipment operations. Maximum installed capacity depends on the self-consumption 

program, such as 100 kW for all Philippines customers or 12 kW for single-phase domestic Malaysian 

end-users. The system design includes system parameters, system arrangements, connection 

scheme, boundary of ownership, and operation between utility and NEM participant. It is then 

required to understand how the equipment operates, such as when circuit breakers open (in 

response to voltage, frequency, and short-circuit current), how fast the power system needs to ramp 

down or disconnect, and communication systems (such as channels for communication with the 

utilities). 

 

The next step is to develop the range of safe operation and specific standards. Equipment that 

operates in the system has to act in a range of voltage, frequency, and harmonics. There is also the 

time range for which the equipment has to respond. The specific standards are needed for each 

equipment, e.g., meter, instrument transformer, relays, circuit breakers, and inverters. 

 

In the final step, the procedure and timeframe are set for application, review, and approval. The 

entities who are responsible for each step of the application process are also determined.  

 

Figure 3: Steps in developing interconnection standards 

 

Source: Authors’ own analysis 
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Application process for interconnection standards  

A comprehensive application process for DPV was suggested by NREL (Figure 4). In general, more 

procedures will be applied for a higher range of capacity and/or non-residential customers. Once the 

application form is filled out and required documents are submitted, they go through screening 

procedures. 

Figure 4: Application process for interconnection standards 

 

Source: Zinaman (2016) and Coddington & Broderick (2014) 
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application process (New York State Public Service Commission, 2016). The standards and rules are 

also determined in the NYSSIR for designing, operating, testing and other measurements. 

 

 
Interconnection standards for self-consumption schemes in ASEAN 

Malaysia has detailed guidelines for net metering schemes, and it also provides the interconnection 

requirements for NEM customers. Consumers who want to participate in the NEM program must 

submit an application form and required documents to the implementing agency (IA) on a first 

come, first served basis. Like New York State, Malaysia offers a fast-tracking process for small 

systems, in this case systems with capacity less than 12kW. For systems sized greater than 12kW, an 

NEM Assessment Study is required. All consumers must pay a fee to the distribution licensee (DL) for 

the assessment. The IA then conducts a technical review, quota deduction, and notification of 

successful applications. Systems larger than 24kW (connected to single phase) and greater than 

72kW (connected to three phase systems) are also required to get generation licenses. Also, existing 

meters will be checked and changed to bidirectional meter if applicable. In the last step before 

approval, the customer needs to check and report result of the system to IA. The interconnection 

with the distribution system in Malaysia must follow legislations which were issued by the Energy 

Commission (Energy Commision of Malaysia, 2016). 

 

The Philippines’ interconnection standards are not separated by capacity ranges because all solar PV 

systems are limited to 100kW maximum capacity. After an initial assessment, the utility will 

determine if a Distribution Impact Study is necessary. A Distribution Impact Study is an assessment 

of the system safety and reliability and where any upgrades may be required. The utility then 

informs the participant whether a Distribution Assets Study will be conducted. A Distribution Assets 

Study provides all additional distribution assets and costs required. 

 

Singapore is the most advanced in their continuous efforts to streamline their interconnection 

procedures. As documented in EMA (2014), the regulator in Singapore has worked with the 

distribution system licensee to streamline the procedures for interconnection so that the 

commissioning time for solar installations were reduced from 27 working days to seven working 

days. This is partly achievable because of the design to have licensed electrical workers to apply for 

interconnection and to require minimum technical approach of ‘built-in’ safety mechanisms within 

the inverters and there are no onerous requirements beyond this. It is notable that the Singapore 

interconnection process does not require additional studies due to the fact that all additional 

protection equipment, such as the installation of reverse power relays, are stated clearly in the SPPG 

Guide on How to Apply for Electricity Connection. 

 

Furthermore, the licensing rules enable smaller systems to get a faster process, e.g., below 1 MW 

systems are exempted for electricity generation license; systems with capacity from 1 MW to less 

than 10 MW will be required if they connect to the grid; all systems above 10 MW capacity must 

have the license. In case of interconnection requirements, non-residential consumers will be asked 

for more documents, e.g., generation meter form, certificate of compliance, and commissioning 

declaration (Singapore Power, 2017). 
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Table 20: Comparison of interconnection standards in ASEAN countries 

Country 

Interconnection 
standards 

Interconnection process 

Remarks 
 
 

Fast-track 
process 

Supplemental 
study 

Impact studies 

Indonesia 
    No public 

information 

Malaysia 

- Maximum capacities 
depend on type of 
customer, number of 
phase, voltage range. 

- Standards for 
equipment, system 
protection, operation 
and maintenance, 
metering, testing and 
commissioning. 

Less than 12kW 
– faster 
blacklist check, 
no assessment 
study. 

12kW or 
above –  
require 
additional 
documents 

NEM assessment 
study applied for 
12kW or above 
system 

 

Philippines 

- Maximum capacity 
100kW. 

- Standards for 
equipment, system 
protection, operation 
and maintenance, 
metering, testing and 
commissioning. 

Initial assessment for every 
customer is conducted by utility. 

Distribution 
Impact Study 
and/or 
Distribution Assets 
Study depend on 
utility’s decision. 

 

Singapore 

- Not capacity limit 

- Standards for 
equipment, system 
protection, operation 
and maintenance, 
metering, testing and 
commissioning. 

For systems <1 
MW, the 
appointed 
Electrical 
License Worker 
will process the 
application and 
interconnection 
process;  

None None Even though 
no 
additional 
studies are 
required, 
embedded 
generation 
systems 
connected 
to high-
tension and 
above 6.6 kV 
and above 
must follow 
one of the 3 
backup 
schemes (SP 
Group, 
2017b) 

Thailand 
    No public 

information 

Vietnam 
    No public 

information 

 

Source: USAID Clean Power Asia data collection 
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Figure 5: Application process for Malaysia NEM consumers 

 
 

Source: Energy Commission of Malaysia, 2016 
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In the case of exported electricity, participants in the self-consumption program might or might not 

get compensation depending on each country. In Indonesia and Thailand, there is no compensation 

for exported electricity, either at the end of billing period or banking period.  

 

In Malaysia, the Philippines, and Singapore, utilities purchase electricity coming from their 

customers at below retail rates that are determined based on the utility’s unit cost. Malaysia 

compensates for generated electricity at a “utility displaced cost”. The rate refers to the average 

cost of generating and supplying one kWh of electricity from resources other than renewable 

resources (i.e., fossil fuels) through the supply line up to the point of interconnection with the RE 

installation. Utility displaced cost is public on the utility’s website and prescribed by Energy 

Commission. In the Philippines, the compensation rate is equal to the “utility blended generation 

cost” which is determined by the average of the utility’s generation costs excluding other generation 

adjustments. In Singapore, exported electricity is valued at “prevailing low-tension electricity tariff 

minus grid charge”. This value is lower than the retail rate because there are more components 

taken into account: differences between retail rates and low-tension rates, costs of operating the 

power stations, costs of billing and meter reading, and administration costs. When comparing 

compensation methods in these countries, Malaysia’s determination is more attractive to customers 

because they count both generation and distribution components in the compensation rate. Other 

countries exclude grid amounts which normally has a large contribution. 

 

In Vietnam, surplus electricity from solar rooftop systems is valued at a fixed premium rate of 9.35 

U.S. cents per kWh which is higher than their retail price. The latest legal document on net metering 

determined this rate as the same in the FITs program.  

 

In summary, net billing is the dominant form of self-consumption support in ASEAN, with Indonesia 

as the only country that has net-metering in place.  Malaysia’s, the Philippines’, and Singapore’s 

schemes can be categorized as net billing with a “below retail” buyback rate.  Vietnam’s pilot system 

is a net feed-in tariff.  This categorization is summarized in Table 16. Thailand is planning to launch a 

form of net-billing in the last half of 2017 (Energy News Center, 2017).  The reason for the 

widespread use of net billing in recent years, and perhaps in the near future, is partly because 

regulators in Malaysia, Singapore, and Thailand have all become aware of the problems that arise 

after net metering has been in place for a while in advanced markets such as the United States 

(Dawood, 2017; Toh, 2017).  When prosumers buy less electricity from the grid, the prosumers are 

paying less and less for the fixed cost of grid investment due to the rate design structure based 

either only or primarily on variable costs (cost per kWh). Net metering would accelerate these 

reduced electricity payments by compensating for excess electricity at the full retail rate. 

 

Billing period, banking period and compensation 

All ASEAN countries set their bill on a monthly basis. If there is net consumption in a month, the 

customer will be billed for that net amount. In the case of net production, that amount could be 

credited in the customer’s account (Indonesia, Malaysia, Philippines) or compensated (Singapore, 

Vietnam pilot project) or neither credited nor compensated (Thailand). Instead of compensation, 

Indonesia allows excess electricity credited in physical units (kWh), although the scheme is not 

stimulating the market as discussed earlier. Malaysia and the Philippines transfer the net production 

to a subsequent month in monetary terms. In a maximum period of one year, the Philippines 
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compensated for remaining credits at the end of banking period. In Malaysia, after two years rolling, 

the remaining credits will be forfeited. 

 

Table 21: Summary of self-consumption schemes in ASEAN countries 

Country 
Self-

consumption 
scheme 

Billing 
period 

Compensation for 
exported electricity in each 

billing period 
Crediting 

Banking 
period 

Compensation 
at the end of 

banking 
period 

Indonesia Net metering Monthly No Yes, in 
kWh 

Not 
specified 
in the 
law 

Forfeited 

Malaysia 

(Rohatgi, 
2016) 

Net billing Monthly Valued at “utility displaced 
cost”, prescribed by Energy 
Commission. 

Calculation for billing: 

Net billing = Energy 
consumed x gazette tariff – 
Energy Exported x 
Displaced Cost; 

Yes, in 
monetary 
term 

2 years Forfeited 

Philippines 

(GIZ 
Philippines, 
2013) 

Net billing Monthly Valued at utility blended 
generation cost, monthly 
revised. 

Calculation for billing: 

Net amount = subtotal peso 
import energy – subtotal 
peso export energy – peso 
amount credited energy 
from previous month. 

Yes, in 
monetary 
term 

1 year Pay by cash 

Singapore 

(EMA, 
2017) 

Net billing Monthly Valued as prevailing low-
tension electricity tariff 
minus grid charge, 
quarterly revised. 

No No 
banking 

No 

Thailand 

(GIZ 
Thailand, 
2016) 

Net metering Monthly No No No 
banking 

No 

Vietnam Net billing Monthly Valued at premium rate, 
annually revised (2000 
VND/kWh) 

No No 
banking 

No 

 

Source: USAID Clean Power Asia data collection 

 

3.3.5 Metering Arrangements 

 

Depending on the self-consumption schemes, quantities of electricity are tracked for compensation 

by different metering arrangements. Net energy metering requires one utility meter to measure net 
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electricity, while on the other hand, a net billing scheme needs an import meter and export meter to 

value electricity amounts at different rates. Only Indonesia follows the arrangement for net 

metering while other countries set up a net billing arrangement. In June 2017, Vietnam’s net 

metering regulation will go into effect which uses net metering.  

 

Figure 6: Metering arrangement for self-consumption schemes 

 

 

Net metering 

 

Net billing 
 

Source: Zinaman, 2016 

 
Smart meters with data storage functionalities may be required, depending on the approach to 
compensation and pricing (e.g., time-of-use tariffs) 

 

3.3.6 Additional Supports 

 

Additional supports from the government should target PV owners, investors, and PV manufacturers 

where appropriate. For PV owners and investors, the goal is to mobilize investment, so instruments 

like tax credits and exemption and low-interest financing programs are attractive. Content incentives 

would support PV manufacturers improving the share of local contents. Public relation campaigns, 

training programs, and updated information online could build public awareness of self-

consumption programs. Across ASEAN countries that have self-consumption policies in place, 

additional supports in the following forms may be effective. 

 

● Residential DPV:  For residential sectors in Thailand, Malaysia, the Philippines, and 

Indonesia, there is still a lack of incentives that address the high upfront cost of DPV. In this 
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sense, some form of residential tax exemption or financing mechanism may be worth 

investigating. 

● Commercial and Industrial DPV: For commercial- and industrial-scale DPV, the existing tax 

reduction in Thailand is very attractive (see Chapter 5) and low interest loans through the 

Revolving Fund may serve as a model for other ASEAN countries   

 

3.4 Summary: Comparative Analysis across Countries 

 

Self-consumption schemes are still in the initial stages in ASEAN. Until now, from widely published 

sources, the Philippines seems to be the only successful country in the implementation of a self-

consumption scheme. The main drivers were considered as economic factors, including the low cost 

of PV and high electricity price. Furthermore, they set the role of the program to encourage end 

users to participate in renewable energy generation in the Renewable Energy Act 2008, earlier than 

most other countries in ASEAN. The comprehensive legal documents also contributes to the program 

since self-consumption was stated in law, supporting regulations, and detailed guidelines. Those 

documents, followed by interconnection standards, provide customers essential understanding of 

the self-consumption scheme and implementation procedures. In addition, an attractive 

compensation mechanism in the Philippines is that customers will get paid for their remaining 

credits after banking period ended. In other words, all electricity which is sent to the grid will be 

compensated. In other countries, credited electricity is normally forfeited at the end of the banking 

period. 

 

Malaysia implemented their self-consumption scheme in November 2016, so it is still too early to 

assess its performance. Their regulations and interconnection standards are as comprehensive as in 

the Philippines and they allow crediting and value excess electricity at below retail rate. However, 

there is no payment at the end of the banking period; instead the program keeps rolling credits for 

two years. All information related to self-consumption program is available on the Sustainable 

Energy Development Authority website. The unique advantage in the Malaysia case is that the 

program status is updated in real-time using their eNEM system. This online platform provides 

amounts of quota balance and quota taken which are really important for PV investors. 

 

In other countries, self-consumption schemes haven’t been fully developed since they are missing 

some building block components. In Indonesia, the basic terms were defined in their regulations; 

however, there is a lack of supporting documents, such as guidelines and technical standards. In 

Singapore, the mechanism allows customer-generators to get revenues from exported electricity, 

and there is no specific regulation describing a self-consumption program. Thailand is implementing 

pilot projects which are good at raising public awareness and gaining experience before their next 

decisions on self-consumption development. Vietnam just unveiled their framework for net 

metering in April 2017, and more work on regulations needs to be done before it can be spread 

nationwide. 
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Chapter 4: Renewable Energy 

Auctions  

4.1 Fundamentals of RE Auctions 

4.1.1 Introduction to RE Auctions and Design Elements 

 

Administratively determined feed-in schemes, such as feed-in tariffs (FIT) or feed-in premiums (FIP), 

have been the predominant instrument to incentivize renewable energy deployment worldwide: by 

2015, more than 100 countries and provinces had a feed-in scheme in place (REN21, 2016). Since the 

mid-2000s, however, market-based auctions for electricity generation from renewable energy 

sources (RES-E) have grown in popularity. Indeed, the number of countries that have adopted RES-E 

auctions increased from six in 2005 to at least 67 by mid-2016 (IRENA, 2017).  

 

This section presents an introduction to auctions and key design elements of an auction system. It is 

structured as follows: First, the terms ‘auction’ and ‘feed-in schemes’ are defined and compared. 

Next, the goals of an auction system and conditions for its functioning are described and discussed. 

The last section presents an overview of the five main auction design element categories, 

accompanied by a brief analysis of some design elements per category. Text boxes with insights on 

auction implementation are provided throughout the document. 

 

4.1.2 Definition of an Auction  

 

Auctions are market mechanisms aimed at procuring a good or product at the lowest possible price. 

In the case of RES auctions or tenders, the product is a given volume of RES electricity (kWh) or 

capacity (kW), and the price is the payment to be made to successful bidders. In an auction or 

tender, the selection process of projects is designed to create competition among project 

developers (i.e., auction participants). In other words, auctions or tenders allocate financing for 

renewables through a competitive bidding procedure1.  

 

Auctions for power purchase agreements or feed-in schemes 

The type of financing differs substantially between countries. Several countries procure electricity 

from renewables via power purchase agreements (PPA). A PPA-auction determines who will be the 

counterpart of the (often state-owned) utility or regulator, and for which price the electricity is 

contracted. PPA-auctions are common in non-liberalized markets, where auction winners do not sell 

their electricity directly to the market. Besides auctions, there are other ways to procure RES 

electricity or capacity that do not involve a competitive bidding procedure, such as direct 

                                                        
1 The type of auction most familiar to the public are those used for the sale of artwork or on eBay, in which potential 
buyers bid for a product, and the highest bid price wins. In most cases involving electricity auctions, the sellers, i.e. 
generators, are the ones bidding their products to large consumers or distribution companies (i.e. buyers). These auctions 
are known also as “reverse auctions” (Maurer & Barroso 2011). 
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negotiations. Direct negotiations are a mechanism whereby buyers (e.g., a distribution company) 

freely negotiate the terms and commercial conditions of the product procured (Maurer & Barroso 

2011).  

 

In countries with liberalized electricity markets such as in Europe, a FIT or FIP is more common. 

Here, a FIT/P-auction determines the level of the FIT or FIP, which was previously set 

administratively. A FIT is a guaranteed price for electricity generated from renewable energy sources 

that is usually paid for a fixed period for each unit of electricity produced and fed into the grid 

(Gephart & Klessmann, 2013). In a FIP, on the other hand, a premium is paid in addition to the 

income that RES-E generators receive from selling their electricity into the regular electricity 

markets.  

 

Figure 7 illustrates the difference between remuneration levels set in an administrative procedure 

(diagram on the left) and via an auction (diagram on the right). The diagram on the left shows how, 

in administratively set tariffs, the competent authority sets the price (red line), and the market 

determines the volume of RES-E capacity (MW) or electricity (Kwh) realized. In contrast, the diagram 

on the right shows how, in competitively determined tariffs through auctions, the competent 

authority sets the available volume (red line), and the price (‘Remuneration in €/kWh’) is 

determined by the market. The black and blue horizontal lines on the right (labelled with Puniform and 

Ppay-as-bid) indicate the remuneration under different pricing rules (see also section 0). 

 

Figure 7: Comparison of an administratively set tariff and a tariff determined through auctions 

 

Source: Ecofys (2017) 

 

Feed-in schemes like FITs and FIPs can be calculated in an administrative procedure by the 

competent authority, which requires knowledge of the generation costs (i.e., LCOE2), or via an 

auction that organizes access to the FIT/FIP scheme and determines the level of the tariff. The key 

differences between auctions and administratively set FITs and FIPs, therefore, are the restrictions 

of payments to the group of successful bidders, and the use of competition‐based pricing (Bayer et 

al. 2016).  

                                                        
2 LCOE, or the levelized cost of electricity, is the net present value of the unit-cost of electricity over the lifetime of a 
generating asset (e.g. a wind turbine). It is often taken as a proxy for the average price that the generating asset must 
receive in a market to break even over its lifetime. 
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While the contractual arrangements for FIT/FIP-auctions and PPA-auctions differ, the auction 

procedure as such is very similar. If not otherwise mentioned, the following therefore applies to 

both types of auctions.   

 

Classification of auctions 

One way to classify auctions is whether price is the only bid evaluation criterion or not. The 

difference between an auction and a tender is indeed related to the award criterion. Typically, in the 

debate on public procurement processes for renewable energy, “auction” refers to a design in which 

the price is the only award criterion, while “tender” may include additional award criteria, such as 

the creation of local industry, the environmental impact of a project, and its local/social acceptability 

(Gephart & Klessmann, 2013). However, auction theory does not clearly distinguish between the 

terms auction and tenders (see Kopp et al., 2013). In this report, the term ‘auction’ refers to a 

competitive mechanism to select bids for the procurement of a product such as electricity (kWh) or 

capacity (MW).  

 

Another criterion to classify auctions refers to whether the auctioned product/item can be split 

between multiple winning bidders or not, referred to as multi-item or single-item auctions. In a 

single-item auction there is a single product, which must be allocated to a single owner. Usually, only 

bids covering the total auctioned volume are considered3. In a multi-item auction, the auctioned 

product can be split among different owners, and bids can be submitted for only part of the total 

auctioned volume (AURES, 2016). The predominant type of auctions implemented have been multi-

item auctions. Single-item auctions have also been used for large technologies with restricted 

availability of locations, for instance for offshore wind (Denmark) and bio-waste (Ireland).  

 

Countries may also opt to classify their auction system according to specific demand needs. Brazil, 

for instance, implements “new energy auctions” and “reserve auctions”. New energy auctions are 

conducted once or twice a year by the government-owned company Empresa de Pesquisa 

Energética (EPE), based on demand forecasts of the regional distribution network operators (discos). 

The counterparty of the contract is the respective disco, who passes all costs to regulated 

consumers. Reserve auctions are carried out on an ad-hoc basis by the Ministério de Minas e Energia 

(MME). The main goal is to contract surplus energy to increase the system’s reserve margin, to meet 

a potential lack of electricity supply. The counterparty is the Electricity Trading Chamber (CCEE), who 

collects a fee from regulated and free consumers4 (> 5 MW) to cover contract costs.  

 

Auctions exist for RES and non-RES technologies alike. Primarily, they differ with respect to the 

technologies that may participate in the auction: RES auctions are open for renewable energy only, 

whereas non-RES auctions apply to other technologies such as CHP plants. Non-RES auctions are 

often implemented when the auctioneer aims to contract plants that have specific characteristics, 

e.g., highly flexible plants, co-generation plants, or plants providing ancillary services. This can make 

the design of a non-RES auction more complicated. In general, the lessons described hereafter apply 

to both types of auctions, both RES and non-RES. It should be noted that non-RES technologies 

                                                        
3 An example of single-item auctions with bids that do not cover the entire auction volume may be found in some wind 
offshore auctions.  
4 Free consumers are those with a load equal to or greater than 3 MW, e.g., large industrial consumers. These consumers 
can bilaterally negotiate their own supply contracts with generators. 
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generally have higher generation costs (e.g., fuel costs) compared to installation costs. There is 

therefore a risk that these costs may increase over the lifetime of the project, and in turn affect the 

bidding strategy of auction participants. The design should thus take special care to avoid the 

winner’s5 curse problem. 

4.1.3 Goals and Preconditions for an Auction System 

 

Renewable energy development is linked to various policy goals, which need to be considered when 

designing an auction system. This report focuses on the two most common policy goals chosen by 

countries implementing RES-E, as well as the preconditions for an auction system conducive to their 

achievement. Other policy goals include local socioeconomic impact, regional distribution, and 

ensuring actor diversity. 

 

Efficient allocation and competition 

RES-E auctions have been implemented in several countries as a tool to determine the payment level 

in a competitive manner, and so concentrate it on the least expensive projects. Competition 

between bidders is a central prerequisite for a functioning auction system, particularly with regards 

to achieving the lowest possible overall costs. In cases where there is sufficient competition, i.e., 

demand for RES-E contracts exceeds the auctioned volume, participants have, in principle, an 

incentive to bid at their production costs (Klessmann et al., 2015).  

 

Conversely, if demand for contracts does not exceed, or only marginally exceeds, the auctioned 

volume (and bidders are aware of this), the incentive to bid at their production costs is lost. Bidders 

will then be relatively confident of their chances of placing a winning bid, and seize the opportunity 

to place strategically high bids. This would lead to overpriced bids being awarded, and an increase in 

the overall costs without any more RES-E installations being built. In this case, the auction system 

would miss the goal of efficiently allocating RES-E contracts.  

 

Limiting extra costs for bidders associated with participating in and winning an auction is another 

important precondition for the efficient allocation of RES-E contracts. These extra costs are the 

result of higher risk and transaction costs imposed on auction bidders and project developers 

compared to an administratively set FIT. Auction participants, by definition, have to bear the risk of 

their bids not being selected despite the costs incurred by them in the pre-development of their 

project (‘bid risk’). Similarly, auction winners run the risk of not being able to realize their projects, 

or to realize them only with delays, and so face financial penalties (‘penalty risk’). Because these 

risks are unavoidable, and participants will likely incorporate these risks (risk premiums) in their bids, 

auction design should focus on the limitation of risks.  

 

Transaction costs are associated with the execution of administrative procedures necessary to take 

part in the auction (e.g., procuring information about the auction system, compilation and 

examination of documents/forms, advice on bidding strategies). Whenever the transaction costs are 

high in comparison to the total anticipated profits, the likelihood of which is higher for players with 

                                                        
5 The winner’s curse occurs when a winning bidder underestimates his true costs, resulting in a negative profit. This may 
compromise the realization of projects. 
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smaller sized projects, participants may be discouraged from participating in auctions (IRENA & CEM 

2015). Reduced competition, resulting from the dissuasion of players from participating, can result in 

opportunities for the exercise of market power (see box 2), which would reduce the efficiency of the 

auction outcome. 

 

The extra costs stemming from higher risk and transaction costs often result from an effort to 

increase the likelihood of awarded bids being realized (see section on ‘target achievement’ below). 

Therefore, the chosen auction design should balance reducing the impact of risk on bidders (e.g., of 

not being awarded a contract and/or paying a penalty) on the one hand, and achieving RES-E 

targets, on the other hand.  

 

Box 4.1: How to limit extra costs for bidders? Insights from auctions in Germany and Brazil 

Limiting extra costs for bidders associated with participating in and winning an auction is another 

important precondition for achieving low prices. Examples from Germany and Brazil illustrate 

measures to do so.  

 

Germany placed a high importance on designing a simple and transparent auction process to reduce 

administrative costs for bidders. The objective was to reduce participation barriers and allow 

different types of investors to participate, including smaller actors (BMWi, 2015). The Ministry for 

Economic Affairs and Energy (BMWi) implemented a static procedure (section 4.2), whereby bidders 

get what they bid. The auctioneer publishes the auction at least eight weeks in advance and 

announces the winners on its website. Still, in the pilot auctions for ground-mounted solar plants, 

several bidders were excluded in the first rounds due to formal errors in submitting their bids. Hence, 

the regulator updated the information available on the website. The number of excluded bids was 

thereby reduced from 22% in the first round in April 2015 to 7% in the sixth and last round of the 

pilot scheme in December 2016 (BNetzA, 2017). The design further enabled greater participation of 

certain small actors. Projects from community-based citizen energy cooperatives were exempted 

from the obligation of handing in the BImSchG (building) permit with their bid. This significantly 

lowered the costs of taking part in the auction for these actors, since not having to procure a 

BImSchG permit before the auctions reduces their bid risk and sunk costs. 

 

Brazil provides a good example of how to reduce costs resulting from additional risk. Brazilian 

authorities decided to offer an attractive contract in terms of risk protection for investors. Auction 

winners receive a long-term (20-year) feed-in tariff, and the energy contracts are indexed to the 

domestic consumer price index, making the bidder’s contracted amount constant throughout the 

contract (Maurer & Barroso, 2011; Porrua et al., 2010). In addition, the Brazilian development bank, 

BNDES, offers loans to wind project developers covering up to 70% of the total investment at below 

market rates (Kenning, 2016). To qualify for these subsidized loans, at least three of the four main 

wind farm elements included in participating projects (i.e. towers, blades, nacelles and hubs) must 

be produced or assembled in Brazil (IRENA & CEM, 2015). 

 

Target achievement 

In an auction, the volume is determined by the contracting authority, while the project-specific price 

level is determined through the auction itself (see Figure 7 above). The legal definition of an auction 

volume alone does not guarantee this volume will be built and a country’s RES-E targets achieved 
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(Klessmann et al., 2015). Indeed, experience in several countries implementing auctions shows that 

realization rates are below 100%. One reason for this is that projects are often not fully developed 

by the time a bidder participates in an auction. Obstacles can arise during project development and 

implementation, which halt project construction (e.g., lawsuits about the building permit6) or make 

the project significantly more expensive than planned, and therefore unprofitable (e.g., if project 

costs rise unexpectedly or if a more remotely located grid connection point than previously 

anticipated rises grid connection cost). This may lead to a project not being realized despite being 

awarded a contract.  

 

Box 4.2: Strategic bidding, irrational bidder behavior, and market concentration in RES 

Every auction requires competition. Market concentration occurs if the number of bidders decreases 

over time. An auction could lead to a more concentrated market if the auction design is more 

favorable for a particular kind of bidder, e.g., if some bidders are better positioned to withstand 

periods of intensive competition, or if some bidders already have a dominant market position which 

they can use to strategically influence the outcome of the auction.   

 

Undesirable incidences of strategic bidding occur if a market dominating bidder can maximize its 

profit at the expense of the overall functioning/goals of the auction or by raising the price over 

marginal cost. Two examples: First, bidder A is well positioned to withstand periods of intensive 

competition. The auctioneer sets up no or very low penalties for non-realization. Bidder A submits 

bids without the objective of realizing the projects. Competition increases, prices decrease. Bidder B 

might be crowded out. Bidder A ends up with a more favorable market position as competition 

decreases. In the meantime, parts of the auctioned volume are not realized, and the auctioneer may 

fail to achieve its renewable energy target. Second, bidder C has several projects and decides to 

withhold some to increase the price for the others.   

 

Having a bidding strategy is not equivalent to unwanted strategic bidding. The strategy helps to 

minimize individual risk and maximize individual profit. One normally assumes that bidders act in a 

rational way, i.e. they pursue the optimal rational bidding strategy. In practice, one observes behavior 

that deviates from the optimal strategy. This is called irrational behavior. The most commonly 

observed incidences in renewable energy auctions are very low bids under a uniform pricing rule.  

 

To minimize the risk of market concentration, unwanted strategic behavior, and irrational bidding, 

every auction design process should start with a market analysis to get to know the share and kind of 

bidders potentially involved. The auctioneer should create simple, fair and transparent rules, and - if 

necessary for maintaining competition - design preferential treatment rules for weaker actors or limit 

the share of dominating actors. Furthermore, the auctioneer needs to recognize strategic incentives 

and find adequate measures to mitigate those that create problems. 

 

 

                                                        
6 In Germany, the project realization deadline can be extended once in cases where a lawsuit has been filed against a 
project. Lawsuits against the construction of onshore wind projects have not been uncommon in Germany. 
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To achieve a predictable expansion of RES according to established targets, auction systems must be 

designed in a way that the actual realization rate of selected bids (i.e., associated projects) is high. 

To this end, the auction must ensure a high level of ‘intention to realize/build’; otherwise the 

auction volume could be blocked by non-serious bids. In addition, the auction system should achieve 

a high probability of realization of winning bids. Among other things, projects must be economically 

feasible at the bid price offered (Klessmann et al., 2015). In sum, preconditions for a country to 

achieve its RES-E deployment targets are to have a high probability and intention for realization of 

the bids. Central design elements to ensure a high realization rate are pre-qualification 

requirements, penalties, and realization deadlines that promote the realization of projects. This will 

be further discussed in section 4.1.4. 

 

Box 4.3: How to strike the right balance between target achievement and efficiency: Insights from 
Germany and Brazil 

Pre-qualification requirements and penalties help to ensure serious bids, but they can also lead to 

low participation and competition. Lower penalties reduce the risk related to construction delays 

and failure, which could stimulate a higher number of bids, but increase the risk of non-realization. 

Striking a balance between target achievement and efficiency is therefore of key importance, as 

examples from Germany and Brazil highlight. 

 

Germany’s solar PV auctions strike a balance between limiting risks for bidders and ensuring 

seriousness of bids by requiring different amounts of financial guarantees depending on the planning 

stage of the project. If a project is at an early stage of development (only having received a 

preliminary approval), the financial security amounts to 50€/kW. If the bidder provides evidence for 

a legally binding building permit, it is reduced to 25€/kW. In the second case the bidder had to invest 

more in development and therefore has a higher likelihood to realize its project. To ease 

participation further, the bidder can split the financial security in two, providing only 5€/kW when 

participating in the auction. Only successful bids need to hand in the second part of the financial 

security which then amounts to 25/50€/kW in total.  

 

Brazil’s experience shows that balancing target achievement and efficiency can be challenging, as 

stricter pre-qualification requirements can lead bidders to add the increased costs of complying with 

these requirements into the price of the bids they place. In 2013, Brazil began requiring bidders to 

secure their own grid connection access before the auction, in an attempt by the authorities to 

reduce delays in grid connection. Until 2012, bidders were not required to do this because the 

government coordinated the grid connection process for bidders. This coordination scheme of 

auctions and transmission planning, however, proved to be quite ambitious, which led to the change 

introduced in 2013. By having to negotiate their own connection directly with the network operator 

or distribution company, bidders must take on the risk of arranging grid access. This transfer of 

responsibility for the grid connection, including the associated risks and costs, to the project 

developer, is one factor that seems to have influenced the increase in Brazilian auction prices as of 

the eighth round in August 2013 (Bayer et al., 2016). 

 

Other policy goals 

Other policy goals that often influence auction design include creating local socio-economic impact, 

regional distribution, and ensuring actor diversity. Decision makers may adopt policy goals other 
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than efficiency and target achievement if they want RES deployment to also result in socio-economic 

benefits, or consider local realities that influence its technical and political viability. Local economic 

and social value can be created in terms of job creation, socioeconomic development, research and 

development or foreign direct investment. To incentivize the creation of local socioeconomic value, 

the regulator may include pre-qualification or bid evaluation criteria such as specifications for a 

minimum percentage of locally hired workers, or a requirement that certain components or services 

be provided by domestic actors.   

 

A regional distribution of awarded projects beyond the sites with the lowest electricity generation 

costs can also be an express goal of the auction scheme. The electricity generation costs of 

renewables crucially depend on the natural resources available. If resources are significantly better 

in one region of the country, the auction can lead to a high concentration of successful bids in just 

one region. A more balanced regional distribution can be beneficial for several reasons:  

 

● It can mitigate grid bottlenecks and thereby avoid curtailment or black-outs. 

● More regions can benefit from local added value such as jobs in the construction and 

maintenance phase, as well as corporate taxes during operation. 

● In the long run, competition in the auction, and therefore costs, can be lower. Some cost 

components depend on the availability of local knowledge and infrastructure. Both need to 

develop over time. If renewables are only constructed in one region to start with, but the 

country needs to use sites in other regions to meet long-term renewable targets, a more 

balanced and continuous distribution between regions can by dynamically more efficient.  

 

Auction design features such as regional quotas can help to spread RES capacities throughout a 

country. For instance, a quota limiting onshore wind expansion in northern Germany to 902 MW per 

year aims to shift awarded contracts from the north to the load centers in the south of the country. 

Such a regional quota helps to synchronize the expansion of the transmission grid with the 

deployment of onshore wind. As long as the necessary power lines are not built, wind turbines need 

to be curtailed, since the generated electricity exceeds the physical capacity of the existing 

transmission lines and cannot be transported. A regional quota can therefore help curb grid 

congestion and curtailment of RES installations.  

 

Actor diversity may also be a direct political goal. Preserving the diversity of actors means that 

competitors of different sizes and legal forms can participate without discrimination, which can 

increase the intensity of competition in the auction, and help avoid market concentration (see Box 

4.2). The availability of sites is crucial for maintaining a high level of competition in the auction. Local 

actors often have access to sites (e.g., land owned by farmers). If they see a realistic chance to win 

an auction, they would invest in site investigation. This would increase the overall level of 

competition and, by increasing the number of actors, avoid market concentration, or they can delay 

or hinder the development of sites, and thereby decrease the level of competition. Moreover, 

having a specific actor composition can contribute to the overall acceptance of RES expansion. If, for 

example, smaller companies and local citizen initiatives are successful and benefit financially, people 

may better accept visual impact from renewables. Auction design features, such as special 

conditions within the auction available to a defined group of actors, can facilitate their participation. 
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These may include less strict pre-qualification requirements, different pricing rule, or longer 

realization periods.  

 

4.1.4 Overview of Auction Design Elements 

 

This section presents an overview of key design elements of an auction scheme grouped into five 

categories: general design, auction procedure, eligibility requirements, deadlines and penalties, and 

institutions. In this report, only a selection of design elements will be discussed in each category; 

additional design elements will be provided as examples. 

 

Box 4.4: What are the different goods that can be auctioned and remunerated? Insights from 
Mexico’s clean energy auctions 

Mexico conducted its first auctions in 2016, as part of a larger reform process to liberalize its energy 

sector. Auctions act as instruments for the allocation of long-term contracts for clean energy. Clean 

energy in Mexico includes RES, nuclear and efficient cogeneration. Bidders can offer three products: 

energy, clean certificates and firm capacity. Energy (defined as ‘cumulative clean energy’) consists 

of the electricity delivered in the real-time market over a one-year period, measured in MWh, at the 

interconnection point of each power plant. Certificates (defined as ‘clean energy certificates’) are 

titles issued by the regulator certifying the production of a certain amount of electricity from clean 

energy: 1 certificate for 1 MWh of electricity. For technologies combining clean and fossil energy, 

certificates only cover the share of non-fossil fuel energy, i.e. electricity generated from sources 

other than fossil fuels. The sale of certificates represents an additional source of income for project 

developers.  

 

Firm capacity refers to supplier commitments to maintain installed capacity (MW), and provide 

electricity using that capacity in the short-term electricity market. This availability of physical 

production is defined with respect to the 100 critical hours of demand in a given area. Bidders 

commit to deliver a certain level of capacity for certain hours in a given day. The regulator decides 

in each round the type and amount of products to be auctioned; bidders can make offers combining 

these three products, but there is no obligation to offer all the products in a bid. Average auction 

prices of the second round for wind (USD 36.2/MWh) and solar (USD 32.8/MWh) include energy and 

the certificate. 

 

General design 

This category encompasses design elements pertaining to general aspects to be considered by 

policymakers when designing an auction scheme. The item to be auctioned can be defined either in 

terms of capacity/power (in MW) or a certain amount of electricity generated (in kWh). Auctioning a 

capacity volume has the advantage that it can be directly derived from the specific RES-E targets a 

country defines, and act as a reference value for project developers, investors and financing partiers 

(Klessmann et al., 2015). One disadvantage is the prediction uncertainty about the actual amount of 

electricity produced from RES. On the other hand, if the item to be auctioned is defined as 

electricity, (e.g., in the form of a fixed amount of electricity per year or over the entire remuneration 

period), the auctioneer can plan the maximum amount of electricity produced. This provides 

advantages in terms of certainty on total costs and with respect to grid management. One drawback, 
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however, is that bidders bear the risk of not being able to supply the specified electricity quantity, 

especially renewable energy resources with weather dependent production. 

 

Whether the auction would be technology-specific or technology-neutral also needs to be 

considered. In technology-neutral auctions, different RES technologies compete against each other. 

Technology-neutral auctions may lead to a higher static efficiency because RES technologies are in 

direct competition, and those characterized by lowest generation costs are being utilized first. In 

technology-specific auctions, the contributions of individual RES technologies are administratively 

set based on individual auction volumes (Kitzing et al., 2016). The latter may lead to the selection of 

RES technologies that would not be awarded a contract under technology-neutral auctions (e.g., 

offshore wind), and thus to relatively higher overall RES generation costs.  

 

Technology-neutral auctions are often introduced to reduce generation costs as much as possible. 

However, total costs for deploying individual technologies are not limited to generation costs, but 

also involve costs such as system integration. Moreover, having various RES technologies might 

provide secondary benefits such as diversity and security of supply. These additional costs and 

benefits are not considered in the selection process in purely technology-neutral auctions (Kitzing et 

al., 2016). Indeed, it is possible that technologies with lower generation costs still lead to higher 

overall system costs. Therefore, technology-specific auctions (or rules within auctions) are a means 

to steer development towards the lowest overall system costs. 

 

Multi-technology auctions can be interpreted as a series of technology-specific auctions held in 

parallel (IREAN & CEM, 2015). Demand bands are typically defined for this type of auction, where 

each demand band is dedicated to certain technologies. Auctions schemes in the UK and California 

(USA) have implemented multi-technology auctions. The UK established different bands or ‘pots’, 

differentiating between mature (e.g., onshore wind, solar PV) and immature technologies (e.g., 

offshore wind). California targeted a certain level of technology diversity by defining three demand 

bands: baseload, peaking, and non-peaking (see Box 4.5 below). 

 

Another feature regarding the general auction design is the frequency of rounds. A low frequency 

reduces administrative burdens and increases competition per auction round, but creates the risk of 

discontinuous business development (“stop-and-go”) for project developers and manufacturers 

(Klessmann et al., 2015). A high frequency, on the other hand, leads to greater continuity of business 

for project developers and manufacturers, which increases planning certainty but may create a 

‘narrow market’ problem7 in each round, reducing the level of competition (del Rio, 2015).  

 

Having more frequent rounds can be particularly beneficial at the beginning of auction 

implementation, since it allows the auctioneer to gain more rapid experience and quicker design 

readjustment in case of problems. A high frequency, however, also increases the risk that bidders 

may behave in a "collusive" manner (e.g., by not bidding in order to increase the price level), thus 

obtaining an unnecessarily high profit. The definition of a “high” and “lower” frequency also 

depends on the specific market environment and the technology under consideration: fewer rounds 

                                                        
7 In the context of an auction, a market with a low number of RES-E sellers.  
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may be a better fit for technologies with potentially fewer actors (e.g., offshore wind), and more 

frequent rounds for those with more potential participants (e.g., solar PV) (del Rio, 2015).  

 
 

Box 4.5: Technology-specific, technology-neutral or multi-technology auctions: Experiences in the 
Netherlands, Germany, and California (USA) 

The choice of whether to implement technology-specific, technology-neutral or multi-technology 

auctions is often related to the policy goals (see section 4.1.3) to be attained with the auction scheme. 

An analysis of the market situation and project structure for each technology is crucial in deciding 

whether technology-neutral auctions are appropriate for a given context or not. The Netherlands, 

Germany, and California opted for very different models.  

 

The Netherlands’ Stimulering Duurzame Energieproductie (SDE+) scheme is technology neutral 

(electricity, heat and gas), and aims to deploy any type of renewable energy at the lowest possible 

cost. In each auction round, there is a technology-neutral budget cap covering all technologies. Some 

technology-specific design elements persist. For example, ceiling prices are calculated for each RES 

technology: technologies can therefore never obtain a higher payment than the ceiling prices. The 

SDE+ has a “free category” in each auction round, which is open for projects that can produce at 

lower costs than the ceiling price calculated for the specific technology. By entering the “free 

category”, project developers apply for a price lower than the ceiling price. It has been observed that 

less expensive technologies, such as onshore wind, face little competition, and bid up to the 

technology-specific ceiling price. There has therefore been less pressure for cost reductions within 

this comparatively less expensive technology.  

 

Germany has defined technology-specific auctions for solar PV, biomass, and wind. Different design 

features, such as auction volumes, frequency, eligibility, and support duration, for solar PV and 

biomass can illustrate this. The yearly auction volume for biomass is 150 MW in 2017-2019 and 200 

MW in 2020-2022, considerably lower than the 600 MW to be auctioned for solar PV. The government 

decided to require lower volumes for biomass given the limited resource potential and higher costs 

of the technology.  Due to the lower auction volumes, the frequency is lower, too: only one round 

per year is planned for biomass, while there are three rounds for solar PV. As for the eligibility of 

projects, both new and old biomass plants can participate in the biomass auction, while this is not the 

case for solar PV. Because of this, support duration also differs between solar PV and biomass: while 

new biomass installations and solar PV received a FIP for 20 years, existing biomass installations 

receive support for 10 years.  

 

California’s Renewable Auction Mechanism (RAM) opted for a multi-technology auction to achieve a 

certain level of technology diversity. California was less interested in procuring a certain technology 

but rather in selecting generation facilities with generation profiles that meet the demand profile in 

the state. To this end, three technology bands were defined: baseload, peaking-as-available and non-

peaking as available. The baseload band targeted dispatchable plants such as geothermal and 

biomass. The peaking-as-available aimed to contract technologies with a diurnal generation profile, 

which tends to coincide with California’s substantial air-conditioning-driven afternoon load peak, 

such as solar PV. Non-peaking as available included technologies with low or negative correlation with 

the load profile such as wind and small-scale hydro (Fitch-Roy 2015). These technology bands were 
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defined to match the state’s load profile by applying a time-of-delivery price adjustment factor. The 

ample flexibility in the volumes to be procured per technology band lead to a technology-neutral 

auction, with solar PV being the dominant technology to win the auction. 

 

Establishing segments or quotas within an auction system can be done with respect to the size of 

installations or types of actors, or in terms of technological and geographical criteria. For example, 

the Indian state of Punjab’s 2013 solar auction introduced a quota to encourage the participation of 

small and/or new actors. A portion of the auction volume (50 MW) was reserved for relatively small-

scale projects (1-4 MW), and only newly established companies could participate. The remaining 250 

MW was reserved for well-established companies with project sizes of 5-30 MW (IRENA & CEM, 

2015). In general, establishing a quota or segment within the auction aims at ensuring that a certain 

type of installation, technology, actor, or project location has access to RES-E contracts, and thus can 

aid in preventing the concentration of winning bids in terms of these criteria. One disadvantage is 

the decrease in static efficiency, since the potential for competition is limited once a certain volume 

is reserved for a special category compared to a system in which all bids compete within the same 

demand band or ‘pot’.  

 

Other design elements in this category include whether a bidder can submit more than one bid or a 

combination of bids in the same auction round, whether a bonus/penalty is applied to bid prices 

according to, for instance, system restrictions and special requirements for certain actors, and if the 

auction volume is adjusted based on the rate of non-realized projects.  

 

Auction procedure 

This category encompasses design elements that determine the way in which bids are submitted and 

selected during the bidding process. Auctions can be performed as a sealed-bid auction, an 

ascending/descending clock auction, or as a hybrid of these two formats. In a sealed-bid auction, 

participants submit their bids simultaneously and are unaware of the competitors’ bids (see Figure 

8, graph on the left). An auctioneer ranks and awards projects until the sum of the quantities they 

offer covers the volume being auctioned. One potential disadvantage is related to the static nature8 

of the sealed-bid auction, since it prevents bidders from exchanging information. In case there is 

uncertainty about the price of a product, the information asymmetry may lead to the “winner’s 

curse”, in which bidders lower their prices to win the award, but the bid may result in non-profitable 

prices (Held at al. 2014). On the other hand, the missing interaction between bidders in markets 

with low levels of competition is less vulnerable to collusive behavior of market participants than are 

dynamic auctions. 

 

 

 

  

                                                        
8 Given that no interaction or reaction to the competitors’ bids is possible, the sealed-bid auction is a static auction (Held at 
al. 2014). 
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Figure 8: Comparison between a static and a dynamic auction procedure 

  

Source: ECOFYS 2017 

 

In contrast to a sealed-bid auction, an ascending clock auction is dynamic (see Figure 8, graph on the 

right). This type of auction is divided into several phases with increasing prices (“Remuneration in 

cents € /kWh” in the graph). The auctioneer defines maximum prices for each phase and the first 

phase begins with a relatively low maximum price. Bidders willing to build their projects at this low 

maximum price submit a bid and, if they meet the pre-qualification requirements, are awarded a 

contract, provided the auction volume has not been exhausted (Tiedemann et al., 2016). In the next 

phase, the maximum price is increased and further bids can be submitted. The procedure is 

repeated until the volume (or budget) defined for an auction round is reached. Developers who wait 

until round 3 (see Figure 8, graph on the right) could benefit from a higher price, but they run the 

risk that the auction will be closed before round 3 takes place, if the auction volume has already 

been reached. 

 

In a descending clock auction, the auctioneer starts by calling a high (ceiling) price and asking 

bidders to state the volume they wish to offer at such a price. If the quantity offered exceeds the 

target quantity to be procured, the auctioneer lowers the ceiling price, and again asks bidders the 

volumes they want to offer at the new price. This process continues until the quantity offered 

matches the quantity to be procured or until excess supply is negligible (Maurer & Barroso, 2011). 

The winners are those bidders who offer a quantity at the clearing price (i.e., the price where supply 

equals demand). The main advantage of a descending clock auction is the potential learning effects 

for auction participants, if the auctioneer publishes the price and volume after each round (Held at 

al. 2014). Moreover, this auction format is well suited for a situation where considerable 

uncertainties regarding the value of the product exist and allows for price discovery. The downside 

of the descending clock auction is the potential for collusion in situations where there is a lack of 

competition.  

 

As noted above, hybrid auction designs aim to combine the advantages of the described auction 

formats. A hybrid auction includes a first phase with an ascending or descending clock auction, 
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followed by a second phase using a sealed bid auction. The objective of the first phase is to provide 

some price discovery for the players, so that those bidders who can sell the product at the lowest 

cost are selected for the second phase (AURES, 2017). Since only a small number of bidders might be 

left in the second phase as the price decreases, switching to a sealed-bid auction helps minimize the 

chances of collusion. Such hybrid auctions have been implemented in Brazil in the past.  

 

The pricing rule determines the value at which bidders are compensated. One distinguishes between 

a bid-specific pricing under the pay-as-bid rule, and a uniform pricing per the cleared price. Under 

pay-as-bid, each successful bid receives the individually offered price (Held et al., 2014).  

 

In Figure 8 above (the figure on the right), the project marked with a blue line would receive the 

price ppay-as-bid. This pricing rule is relatively easy to understand, and generally perceived as “fair” by 

the auction participants and the public, and thus enjoys high acceptance (Tiedemann et al., 2016). 

However, this price rule leads to different bid prices and therefore to different prices, which can lead 

to increased transaction costs on the part of the paying authority. This price rule also provides an 

incentive for bidders to place bids which are slightly above the bidders’ true costs. The extent to 

which bidders “exaggerate” their bids depends on their assessment of the level of competition. 

Under a pay-as-bid pricing rule, bidders with good knowledge of the market have an advantage over 

those who do not.  

 

If uniform pricing is applied, all bids awarded are paid at the same price. In Figure 8, the project 

marked with a black line would receive the price puniform. The main advantage of the uniform pricing 

rule is that bidders have an incentive to submit bids at their “true cost”. Depending on the set-up of 

the pricing rule, it is either impossible or very unlikely that the bidder will receive its bid price as 

remuneration. The remuneration corresponds to the market clearing price (puniform). If a bidder 

submits a bid at a higher level than its true cost, the bidder only reduces its chances of winning but 

does not increase its chance of receiving a higher remuneration. However, this argument only 

applies in very specific circumstances. As soon as bidders can submit bids for several projects per 

round and/or several rounds exist, the nature of the incentive changes and the advantage of the 

uniform pricing rule vanishes.  

 

Both pricing rules can lead to cost reductions in practice and hardly differ in their effect, particularly 

where there are regular auction rounds scheduled. In practice, however, pay-as-bid is generally 

more stable against undesired, strategic incentives, than a uniform pricing rule (see box 2). The 

uniform pricing rule is rather prone to incidences of underbidding and may be less suitable for a 

non-mature market. If a sufficiently high level of competition exists or is expected, uniform pricing 

can be considered. 

 

Box 4.6: What are various experiences with different pricing rules? 

The German test case for different pricing rules highlights that the choice of the pricing rule is not as 

important as a well-designed auction with bidders that behave rationally. If the auction is functioning 

properly and bidders behave rationally, both rules lead to the same results.   

 

From April 2015 until December 2016, Germany conducted a pilot auction scheme for ground-

mounted PV plants above 100kW. Six rounds took place. In the process of designing the auction, the 



 

DESIGNING RENEWABLE ENERGY INCENTIVES  

AND AUCTIONS: LESSONS FOR ASEAN 
88 

question of which pricing rule was best was at the center of the debate. The proponents of the 

uniform pricing rule highlighted its benefits in terms of providing incentives to bid at marginal cost 

and therefore predicted a lower price level. Opponents were skeptical about its robustness against 

undesired, strategic bidding (see box 2). Finally, it was decided to test the effects, and switch from 

pay-as-bid to uniform pricing for the second and third rounds. For these rounds, all bidders were 

paid the clearing price (FFAV, 2015).  

 

Evaluating the auction results led to an interesting conclusion: The bidding behavior under the 

different pricing rules was identical. Neither the individual prices nor the general price level differed. 

The theoretical argument held true: Once the level of competition is high and a reliable auction 

schedule exists, the choice of the pricing rule is of minor importance. The incentives for bidders are 

similar. Germany still decided to use pay-as-bid for further rounds and the auction scheme that 

followed the pilot in 2017. This may be explained by the incidences of underbidding that were 

observed under the uniform pricing rule. Several bidders submitted bids that were below 1 cent 

€/kWh. Such irrational behavior endangers the proper functioning of an auction. Why this behavior 

is irrational becomes clear when looking at Spain. In Spain, an auction in 2015 resulted in a clearing 

price of zero. The bidders speculated that they would not be the one setting the clearing price. As 

all bidders followed the same strategy, the clearing price was below what they needed to realize 

financially successful projects. The expectation is that the realization rate will be low. The same 

happened in the British Contract for Difference (CfD) auctions in 2015 where two solar projects were 

withdrawn. They too faced the problem of the winner’s curse after having submitted bids at 

irrationally low prices (Wigand et al., 2016). 

 

Evaluation criteria determine which of the submitted bids will be selected. Submitted bids can be 

selected based on the price they offer only, or through a combination of criteria (e.g., 

environmental, industrial-policy or system requirement criteria) in multi-criteria auctions. In a price-

based auction, such requirements are generally regulated by the pre-qualification requirements (see 

section 0). A price-based auction has the advantage that only the bids with the lowest prices will be 

awarded a contract, which leads to a cost-effective expansion of renewable energies and contributes 

to the goal of an efficient allocation of RES-E contracts (Klessmann, 2015). However, in a purely 

price-based auction, any additional objectives for the promotion of renewable energies can only be 

controlled via pre-qualification requirements or measures outside the auction system. 

 

Other design elements in this category include the possibility to conduct a succession procedure9 

(i.e., in case an auction winner is later disqualified), the lead time before the auction (i.e., between 

the auction announcement and the auction round), and the contents of the auction announcement. 

 

  

                                                        
9 In Germany’s auction pilot for ground-mounted solar PV, a succession procedure was to be opened by the auctioneer in 
case bidders together representing more than 30 MW lost their rights due to non-payment of the second bid bond. In the 
succession procedure, the same bid selection rules were to be applied as in the first, regular round (FFAV, 2015). This 
procedure was never triggered during the implementation of the auction pilot because all successful bidders submitted the 
second bid bond. This feature was discontinued in the current auction scheme. Missing volumes due to an auction bidder 
being disqualified are accumulated for the next round.  
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Conditions for participation 

This category groups design elements that establish requirements that bids need to meet to be 

considered in the auction. Pre-qualification requirements are intended to ensure the seriousness of 

the bids, and so prevent bidders with no interest in project implementation from being awarded a 

RES contract. Setting pre-qualification requirements should be done carefully, as these can lead to 

higher bidder risks and deter parties from participating, and thus to less competition (Klessmann et 

al., 2015). 

 

Material pre-qualification requirements require standardized evidence of project progress. For 

example, a grid connection agreement, an environmental permit, or an approved 

zoning/development plan. They serve to ensure a high probability of realization, since the projects 

participating in the auction have already overcome some of the risks related to project planning 

(e.g., securing a location, permits, etc.). On the other hand, material pre-qualification requirements 

increase sunk costs10, since the bidder had to pay these costs already, e.g., the procurement of a 

permit without winning the bid, which are not reimbursed in case of not winning the bid. High sunk 

costs can lead to market actors not taking part in the auction, thus limiting competition (Klessmann 

et al., 2015). For the auctioneer, the examination of material pre-qualification requirements may 

lead to transaction costs and a longer period required for the bid evaluation. 

 

Alternatively, or as a supplement to material pre-qualifications, financial guarantees may also be 

required. These guarantees help prove the seriousness of the bidders, and typically back up the 

penalties incurred in the event of a delay or failure to realize a project (see section on ‘deadlines and 

penalties’). Financial guarantees are usually secured in the form of an external bank guarantee: this 

removes the need for the auctioneer to assess the credit worthiness of the issuing institution, and so 

reduces the administrative burden.  

 

There is also the possibility to set a maximum price (or price ceiling) for bids, above which no bids 

are accepted. A price ceiling can cap the risk of high costs for consumers in cases where limited 

competition or collusive behavior is expected. One of the disadvantages is that, in the case of a static 

auction (e.g., sealed-bid auction), it can signal to bidders that the auctioneer is expecting low levels 

of competition (Klessmann et al., 2015). This could encourage bids that are close to the ceiling price 

rather than close to bidders’ real costs, thus distorting the price signal of the auction. For the 

auctioneer, determining an appropriate ceiling price also entails a certain administrative effort. 

Other design elements in this category include presenting proof of bidder qualifications, technology 

requirements and establishing a minimum price (or price floor). 

 

Deadlines and penalties 

This category groups design elements that lay out the timeframe under which a project needs to be 

realized and the consequences of non- and/or delayed project realization. The realization period 

specifies the maximum possible period between being awarded a RES contract and project 

commissioning. Awarded contracts must be finalized before the end of the realization period. An 

appropriate realization period depends on the technology, the project development timeline, and 

the pre-qualification conditions chosen. In Germany, for instance, solar PV projects need to be 

                                                        
10 A sunk cost is a cost that has already been incurred and cannot be recovered (Investopedia) 
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commissioned within 18 months (penalty-free), while onshore wind projects have 24 months (48 

months for projects won by local citizen energy companies).  

 

If the realization period is exceeded, penalties can be imposed. Penalties are therefore an important 

design feature to counteract delays and/or the non-realization of projects. They are also intended to 

prevent bidders with no intention to build projects from ‘hoarding’ contracts, as such behavior 

compromises RES-E target achievement. The enforceability of penalties can be secured by requiring 

guarantees or pre-payments (often called ‘bid bonds’), and so prevent the circumvention of the 

penalty by the insolvency of project companies. However, penalties also entail additional costs for 

the bidder which, coupled with the penalty risk (see section 3), can increase overall costs, since 

bidders will incorporate these factors into their bids. One way to limit the ‘penalty risk’ is to 

implement staggered penalties instead of automatically terminating the contract if a project is 

experiencing delays.  

 

Limiting the penalty risk in auctions also means that the project developer should only be sanctioned 

for those delays he is responsible for and that he can effectively address (Held at al. 2014). For 

example, if a project delay occurs because of complications in the supply chain, this is a regular part 

of project development. However, if a delay is caused by problems in public permitting procedures, 

the project developer should not be subjected to a penalty. Penalties can take several forms 

including: the termination of contracts, lowering price levels, shortening contract validity periods by 

the time of the delay, or the confiscation of bid bonds/financial guarantees (Kreiss et al., 2017).  

Other design elements in this category include the possibility to transfer the awarded contract from 

one project to another within the same legal entity, to return the awarded contract, and the 

awarded contract’s period of validity.  

 

4.1.5 Institutions 

 

This category groups design elements dealing with the institutional architecture in which an auction 

system will operate. Several institutional actors are required along the auction implementation 

process, including prior to and during the auction, as well as after the auction when projects are 

built and commissioned. Here, the structure of the electricity sector plays a special role in 

determining the institutional actors needed for the implementation of an auction. The choice of 

actors, as well as the competencies and resources at their disposal to carry out their tasks, have an 

impact on reaching the auction goals of efficient allocation of RES-E projects and target 

achievement. 

 

In this regard, there are decisions to be made relating to the selection of the auctioneer, defining 

who pays the project developer (i.e., contract off-taker), and who checks that project requirements 

are being met after bids have been awarded. The auctioneer is the entity responsible for setting up 

the auction, as well as receiving and ranking the bids (IRENA & CEM, 2015). The auctioneer evaluates 

the offers based on price and other criteria, and, in some countries, signs a power purchase 

agreement with the successful bidder. In electricity sectors characterized by the single buyer model, 

where there is no independent system operator (ISO), the auctioneering competence may be given 
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to an independent regulatory agency. In countries with a wholesale electricity market or undergoing 

reforms towards a more liberalized electricity sector, the ISO could be the auctioneer. 

 

Similarly, defining who the contract off-taker will be is key because there will be a payment stream 

to the project developer once the RES-E installation is commissioned. The contract off-taker is the 

entity that signs the contract with the auction winner, and becomes responsible for the contract 

payments (IRENA & CEM, 2015). In single buyer model electricity sectors, a state-owned company 

may play the role of the contract off-taker, though other public-private entities have also acted as 

contract off-takers in the past, like in the Moroccan CSP and solar PV auctions11.  

 

 

Box 4.7: Typical institutional arrangements in countries in the process of reforming to more 
liberalized electricity sectors: Insights from Mexico’s energy reform and clean energy auctions 

What are typical institutional arrangements in countries in the process of reforming towards more 

liberalized electricity sectors?  

 

Institutional arrangements define the actors that are involved in the auction and their responsibilities. 

The main questions are: 1.) who drafts the law or regulation governing the auction implementation; 

2.) who carries out the auction; 3.) who oversees issuing permits/licenses; 4.) who commissions 

awarded RES projects; 5.) who pays for the awarded projects; and 6.) who administers the contracts 

awarded through auctions. The Mexican case provides an interesting example of how these questions 

have been answered in a country that is in the midst of moving to a liberalized electricity market.  

 

In 2013 Mexico decided to liberalize its electricity market and move away from its vertically integrated 

utility model. Before the reform, Mexico had a single-buyer procurement scheme, which was backed 

by central planning implemented by Comision Federal de Electricidad (CFE) (Maurer & Barroso 2011). 

The ensuing appearance of multiple players changed the dynamics of electricity procurement. Multi-

item auctions became a suitable instrument to procure different types of energy products (mentioned 

in box 4) in a structured manner.  

 

Who drafts the law or regulation governing auction implementation? 

 

The Ministry of Energy (SENER) is responsible for issuing the Mexican energy policy, which sets the 

long-term targets that must be achieved in terms of clean energy. SENER issued a Long-Term Auction 

Manual in December 2015 defining the auction procedure, the conditions for participation, project 

realization deadlines and penalties, and the frequency with which auctions shall be conducted. The 

manual is part of the market operating guidelines and rules that were created as a result of the energy 

sector reform. SENER proposed a legal framework for the new electricity market structure, the 

cornerstone of which is the Law on the Power Industry (LIE), which established the new market 

                                                        
11 The electricity sector in Morocco is dominated by the state-owned operator ONEE (Office National de l’Electricité et de 
l’Eau Potable). ONEE owns the complete transmission network and much of the distribution network. Except for renewable 
energy produced under the framework of Law 13/09, ONEE acts as the single buyer in the sector and owns and operates an 
important share of the generation capacity (Amegroud 2015). The Moroccan Agency for Solar Energy (MASEN), a public-
private entity, was created in 2010 to design and manage the auctions for concentrated solar power (CSP) and solar PV. It 
is responsible for procuring a total of 2000 MW of solar power capacity by 2020. MASEN is owned in equal parts by the 
government of Morocco, ONEE, the Energy Investment Company (SIE) and the Hassan II Fund for Economic and Social 
Development (IRENA 2013; Lovinfosse et al. 2013) 
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structure; created an ISO; established the new responsibilities between authorities; and established 

the guidelines for the transition period, including the rules applicable to incumbent private 

stakeholders. These rules became fundamental to avoid undermining investors’ confidence (Shah et 

al., 2016). 

 

Who carries out the auction? 

 

The reform made the Centro Nacional de Control de la Energía (CENACE) the auctioning body. Under 

the terms of the auction manual, CENACE will call an auction each year to procure energy, capacity, 

and clean energy certificates. Before the energy reform, CENACE was part of the state-owned CFE, 

yet it was reconstituted as an independent system operator (ISO). CENACE’s role is to control and 

operate the Mexican power system, ensure open access to the grid, as well as to propose the 

expansion strategy for the transmission network and the wholesale electricity market infrastructure 

(Shah et al. 2016). Before the reform, CFE implemented pay-as-bid auctions with independent power 

producers (IPP) to build, own, and operate projects identified according its long-term plan (Maurer & 

Barroso, 2011). 

 

Who oversees issuing permits/licenses?  

 

The Comision Reguladora de Energia (CRE), the regulator, is responsible for issuing grid connection 

and electricity generation permits under six different schemes (self-supply, IPP, import, export, 

cogeneration, and small production) (Shah et al., 2016) (CENACE, 2016). Permitting regulations and 

auction design are interlinked. If permits are part of the pre-qualification requirements, delays in 

permitting procedures will likely stop development of new projects, and could reduce competition. 

Similarly, if permits are required for the timely commissioning of an RES-E installation, delays could 

negatively affect on-time target achievement. Though having a grid connection permit is not part of 

the pre-qualification requirements, it is required for the entry into operations of an installation. 

 

Who commissions the awarded projects? 

 

Successful auction bidders are responsible for commissioning awarded RES projects within a certain 

period. This period is defined by a Standard Commercial Operation Date or an Offered Commercial 

Operation Date. Per the former, projects awarded through auctions shall be commissioned within 

two years. To allow a certain margin for project development and construction, bidders can specify 

an Offered Commercial Operation Date, which may be up to one year before or two years after the 

Standard Commercial Operation Date (SENER, 2015). If a project has not been commissioned by the 

Offered Commercial Operation Date, bidders must increase their bid bond by at least 10% for each 

month of delay, and pay a penalty equal to 5% of the monthly payment corresponding to the offered 

price during each month of delay. Penalties are paid by the bidder to the buyer (e.g., CFE), whereas 

the bid bond is paid to CENACE (ISO).  

 

Who pays for the awarded projects (i.e. contract off-taker)? 

 

Auction buyers pay bidders for the awarded auction products (e.g., energy, clean energy certificates, 

firm capacity). The following load serving entities may participate in the auctions as potential buyers: 
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suppliers, qualified services suppliers, suppliers of last resort, and qualified users. With the reform, 

CFE remains the main buyer in the auctions though the idea is for more actors, both national and 

international, to become accredited as load suppliers and enter the market. Until the reforms began 

to be implemented, the CFE had a monopoly on the electricity sector, controlling generation, 

transmission, distribution, and trading. Since the late 1990s, the private sector has participated in the 

generation side as IPPs, mostly with gas-fired combined cycle plants, generating and selling electricity 

exclusively to CFE via long-term contracts (Maurer & Barroso, 2011). 

 

4.2 Renewable Energy Auctions in ASEAN 

 

A growing number of countries worldwide have adopted auctions as a procurement mechanism for 

renewable energy, and ASEAN has seen a similar trend. In 2015, Singapore completed the country’s 

pilot auction program for a 76 MW-capacity solar PV rooftop installation on multiple government 

agencies’ buildings across the nation. The program, established by the Housing and Development 

Board (HDB), announced its second auction in 2016 for another 40 MW of capacity from solar panel 

installations on government buildings. In 2016, both Malaysia and Thailand had their first RE 

auctions that aimed to achieve a target capacity of electricity generated from renewables via 

competitive bidding.12 Indonesia has its first auctions in 2013 for power from solar PV and 

geothermal sources, and in 2016, the country offered up eight geothermal working areas (GWA) via 

an auction mechanism. Other ASEAN countries have begun to consider the possibility of 

implementing market-based auctions to procure renewable energy. Vietnam, for example, has 

begun a study to analyze an auction mechanism for implementation13.  

 

This section will examine key design elements of renewable energy auctions conducted in Malaysia, 

Thailand, and Indonesia. Due to the differences in the auction scopes, this section will omit the 

Singaporean SolarNova auction program which, as successful as it was, only covered rooftop 

installations on predetermined government buildings. This section attempts to study and compare 

auction programs in selected ASEAN countries by examining the main auction design elements as 

outlined in detail in section 4.1. First, institutions related to the auction schemes are identified. 

Second, the general design features of each country’s auction are described and compared. Third, 

this section discusses auction procedures, conditions for participation, as well as deadlines and 

penalties applied in these auctions. The fourth part presents the results of the auctioning, followed 

by an analysis of implementation issues. Lastly, an overall comparative analysis across countries is 

presented.  

 

4.2.1 Institutions and Regulations 

 

Renewable energy auctions in the three selected ASEAN countries are similar with regards to the 

way institutional actors are involved in organizing the auctions. Malaysia, Thailand, and Indonesia all 

have a key government agency that acts as a sole auctioneer who is responsible for stipulating 

                                                        
12 The targets can be found in section 4.2.2 
13 Information obtained from an interview with the Institute of Energy of Vietnam on March 2017. 
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auction criteria and procedures, announcing the auction, receiving and evaluating bids, and other 

requirements, as well as announcing the winners. After the bids are awarded, state-owned 

companies will then play the role of the contract off-taker and sign a PPA with the auction winners. 

In Malaysia, the Energy Commission (EC), commonly known in Bahasa Malaysia as Suruhanjaya 

Tenaga (ST), is responsible for setting up the auction, receiving and evaluating the bids. The EC was 

established in 2001 by the Energy Commission Act 2001 (Act 610), which gives the EC powers to 

regulate the energy supply activities including the generation, transmission and distribution of 

electricity for the supply and use of electricity. However, renewable developers need to secure a 

Feed in Approval (FiA) from the Sustainable Energy Development Authority (SEDA) and conclude a 

renewable energy PPA with Malaysian main utilities Tenaga Nasional Berhad (TNB) or Sabah 

Electricity Sdn Bhd (SESB). The Renewable Energy Act, which came into force in April 2011 (Act 725), 

provides for the establishment and implementation of the FITs system that is administered and 

implemented by the SEDA. The Act also stipulates purchase and distribution of renewable energy. 

The reference price for auctions in Malaysia was based on the FIT rates as set by SEDA. 

 

As for Thailand, the National Energy Policy Council (NEPC) is responsible for making a decision to 

adopt a competitive bidding method for renewable energy procurement. The Office of the Energy 

Regulatory Commission (OERC) then receives an order from the NEPC to issue an auction 

announcement as well as stipulate regulations and criteria for the competitive bidding procurement 

programs. The OERC is responsible for organizing the auction, receiving and evaluating bids. The 

OERC was established in 2007 by Sections 10 and 11 of the Energy Industry Act, B.E. 2550 (2007), 

which gives the OERC the authority and duty to impose the regulations and criteria for electricity 

procurement and the issuance of requests for proposals for the purchase of electricity, as well as 

monitoring the selection procedures. The National Energy Policy Council Act (the Act), B.E. 2535 

(1992), established the NEPC (Sections 5 and 6). The Act gives the NEPC authority and duty to 

recommend national energy policies and national energy management and development plans to 

the Cabinet, to set rules and conditions for prescribing energy prices, and to monitor, supervise, 

coordinate, support, and expedite the operations of all committees with authority and duties related 

to energy, including government agencies, state enterprises, and the private sector. Projects 

awarded from the biogas and biomass auctions in 2016 must conclude a PPA with Thailand’s main 

utility, the Provincial Electricity Authority (PEA).  

 

In the case of Indonesia, auctions for renewable power procurement schemes are announced and 

held by the central government, through the Ministry of Energy and Mineral Resources’ (MEMR) 

Directorate General of New & Renewable Energy and Energy Conservation (EBTKE). Before 2014, 

however, under the old geothermal regulation, Ministerial Regulation No. 27/2003, auctions for 

geothermal working area concessions might be held by the governors and regents/mayors 

depending on the location of the geothermal working areas to be auctioned. The Ministerial 

Regulation No. 21/2014 was issued to replace the old regulation No. 17/2013 and centralized the 

scope of authorities for issues related to geothermal activities, by transferring the authority to 

organize geothermal auctions from the governors and regents/mayors to the central government, 

i.e., the MEMR. The issuance of geothermal licenses, which is a license required for geothermal 

utilization for producing electricity, was also transferred to the MEMR. Successful bidders have to 

sign a PPA with Indonesia’s state-owned electricity company, Perusahaan Listrik Negara (PLN), which 

has a monopoly over the country’s electrical distribution. PLN derives its authority from the 
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Ministerial Regulation No. 20/2011 (updated in 2012, by Regulation No. 22/2012) that has assigned 

the purchase of electricity generated from all renewable energy plants to PLN, and also established 

pricing regulations.  

 

Indonesia’s solar auctions were authorized and are regulated by Regulation No.17/2013. The 

regulation introduced auctions as a procurement mechanism for solar PV power and set ceiling 

prices for bidders. Before this regulation came into effect, PLN could purchase electricity from a 

solar power plant through a direct negotiation. Regulation No.17/2013 stipulated that PLN is obliged 

to only purchase electricity from solar plants that are winning bidders, and that the direct 

appointment mechanism would no longer be used (Hadiputranto, Hadinoto & Partners, 2013).  

 

Table 22: Comparison of auctioning institutions and regulations 

Institution/Regulation Indonesia Malaysia Thailand 

Auctioneer For solar:  
Directorate General 
of New & Renewable 
Energy and Energy 
Conservation (EBTKE) 

For geothermal:  
Before 2014, EBTKE 
or the governors and 
regents/mayors, 
depending on the 
location of the 
geothermal working 
areas to be auctioned 
After 2014, EBTKE 

The Energy 
Commission (EC) 

The Office of the 
Energy Regulatory 
Commission (OERC) 

Contract off-taker Perusahaan Listrik 
Negara (PLN) 

Tenaga Nasional 
Berhad (TNB) 

Provincial Electricity 
Authority (PEA) 

 

egulation MEMR’s Ministerial 
Regulation No. 
27/2003, Regulation 
No.20/2011, 
Regulation 
No.22/2012, 
Regulation 
No.17/2013, 
Regulation No. 
21/2014 

The Energy 
Commission Act 2001 
(Act 610), the 
Renewable Energy 
Act 2011 (Act 725) 

The National Energy 
Policy Council Act, 
B.E. 2535 (1992), the 
Energy Industry Act, 
B.E. 2550 (2007) 

 

Source: Authors’ compilation 

 

4.2.2 General Design 

 

The assessment of general designs of renewable energy auctions in Malaysia, Thailand, and 

Indonesia demonstrate some similarities and differences. All auctions in the study were technology 
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and site-specific, which to some extent could be attributed to the three countries’ national RE target 

setting having different priorities for each RE technology. Minor auction design details, such as the 

RE technologies eligible for auctions and how some countries divided the target volumes into 

separate auction sessions, are different as illustrated in this section. The items having been 

auctioned in all three countries, as set by the responsible government agency, were defined in terms 

of power capacity (MW).  

 

Table 23: Comparison of general design features of auctions 

General Design 
Features 

Indonesia Malaysia Thailand 

Items to be auctioned Capacity/power (MW) Capacity/power (MW) Capacity/power (MW) 

Multi-item or single-
item auctions 

Single-item Multi-item Multi-item 

Type of technologies Technology-specific 
(solar, geothermal) 

Technology-specific 
(solar) 

Technology-specific 
(biogas, biomass) 

Auction volumes  N/A 450.896 MW  38 MW (biogas: 2 MW, 
biomass: 36 MW) 

Frequency of rounds The first solar auction 
program was 
developed in the 
beginning of 
November 2013. Since 
May 2014, the solar 
auction program has 
been under evaluation 

The first auction is 
completed in 2016. 
The second auction, 
announced in early 
2017, is ongoing. 

The first auction is 
completed in 2016. 

 

Source: Authors’ compilation 

 

Malaysia had its first renewable energy procurement program through a competitive bidding 

mechanism in 2016 for large-scale solar photovoltaic plants (LSS) in Peninsular Malaysia and 

Sabah/Labuan in East Malaysia. The LSS capacity to be auctioned would be from 1 to 50 MW per 

project, with a total target capacity of 300 MW. The volume cap of 300MW consisted of 250 MW to 

be located in Peninsular Malaysia and 50 MW in Sabah/Labuan. Each prospective project developer 

could submit a maximum of three bids. The auctioneer separated the auction into five sessions, 

based on the project size and location. Session P1, P2, and P3 were for projects located in Peninsular 

Malaysia with a capacity size between 1-5 MW, 6-29 MW, and 30-50 MW, respectively. Sessions S1 

and S2 were for projects located in Sabah and Labuan that had a capacity between 1-5 MW and 6-10 

MW, respectively. The EC also set different volume caps for each session. Session P1, P2, and P3 had 

a volume cap of 20 MW, 100 MW, and 130 MW, respectively. The target capacity was smaller for 

Sabah and Labuan projects, with session S1 limited to a volume cap of 10 MW while session S2 was 

capped at 40 MW.  

 

It is important to note that Malaysia’s policy objective for renewable energy auctions included a 

target of 1000 MW for solar energy from 2017-2020. Initially, the target capacity was planned to be 

achieved through four 250 MW auctions. However, due to overwhelming interest from developers 

and the low prices offered in the first auction, the EC later decided to reduce the auction frequency 



 

DESIGNING RENEWABLE ENERGY INCENTIVES  

AND AUCTIONS: LESSONS FOR ASEAN 
97 

to two rounds, with each hoping to procure around 400 MW of solar energy. The remaining 200 MW 

capacity might be allocated specifically to the Sabah region14.  

 

For Thailand, the first RE auctions also began in 2016, for biogas (based on wastes) and biomass 

power from very small power producers (VSPP) located in the three southern border provinces 

(Pattani, Yala, and Narathiwat) and four districts of Songkhla province (Chana, Thepha, Saba Yoi, and 

Na Thawi). The auction target capacity included a 10 MW-capacity from biogas 

(wastewater/wastes), and a 36 MW-capacity of biomass deriving from organic substances including 

fast-growing crops, energy crops, residues from processing agricultural products or from harvesting, 

and residues from industrial manufacturing processes such as chaff, bagasse, and corncobs. A VSPP, 

as defined by the OERC, refers to a power producer whose capacity size does not exceed 10 MW, 

and that is not a state-owned enterprise. There was no specification regarding a maximum number 

of bids one bidder could submit, and as a result there were companies that had submitted as many 

as 5-6 projects for the pre-qualification process. The choice to implement a technology-specific 

auction reflects a policy goal that a country hopes to attain from the renewable energy auction 

schemes. Thailand, for example, has chosen to procure energy from biomass and biogas auctions in 

response to the Alternative Energy Development Plan in 2015 (AEDP 2015), which has set the RE 

target based on several criteria. These criteria include merit order, which is derived based on 

consideration of domestic resources as well as environmental and community benefits. The 

objective of the 2016 auctions was not to deploy any type of renewable energy at the lowest 

possible cost. According to an official from the Department of Alternative Energy Development and 

Efficiency (DEDE), although the prices of solar and wind technologies have significantly come down 

in the past years, Thailand still relies heavily on imports of components of these two technologies.  

When compared to solar and wind, biomass and biogas generate greater benefits in the form of 

local employment and economic stimulus for the agricultural sector, and therefore are prioritized in 

the merit order of RE target setting. 

 

Indonesia, often reported to have as much as 40% of the world’s geothermal reserves (Wilcox, 

2012), had its first geothermal auction in 2016. In early 2016, the MEMR announced that a total of 

19 geothermal working areas would be offered, 11 of which would be given as a direct offer to state-

owned companies while eight working areas would be auctioned through a competitive bidding 

mechanism. The ministry had set a target of 27 geothermal working areas with a total capacity of 

1,535 MW to be offered by the end of 2017.  

 

The country also started its first solar auction program in the beginning of November 2013. The 

MEMR had identified the regions and system sizes for solar energy to be auctioned, and set a total 

quota target of 140 MW for 80 locations across the country. Eligible project sizes would range 

between 1-6 MW. Since May 2014, however, the solar auction program has been under evaluation 

before more locations are to be auctioned. 

 

4.2.3 Auction Procedure, Conditions for Participation, Deadline, and 

Penalties 

 

                                                        
14 Information obtained from an interview with the Energy Commission officials on March 22, 2017. 
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Renewable energy auctions in Malaysia, Thailand, and Indonesia have been performed as a sealed-

bid auction, where bids were submitted sealed to the auctioneer and participants were not aware of 

other bidders’ prices. The auctioneer ranked and awarded projects until the sum of the capacities 

they offered covered the amount of the total volume being auctioned. All three countries also have 

adopted a pay-as-bid pricing rule, where winning RE developers receive their individually offered 

prices.  

 

Table 24: Comparison of auction procedures, conditions for participation, deadlines, and penalties 

Auction Characteristics Indonesia Malaysia Thailand 

Proce
dure 

Type of auction Sealed-bid Sealed-bid Sealed-bid 

Pricing rule Pay-as-bid Pay-as-bid Pay-as-bid 

Evaluation criteria Price-based Price-based, but as 
adjusted by the 

merit scores 

Price-based 

Condit
ions 
for 

partici
pation 

Pre-qualification 
requirements  

Yes Yes Yes 

Financial guarantees Bid bond Bid bond Letter indicating 
support issued by 

a financial 
institution  

Ceiling price Yes Not applicable. 
Instead, the 

reference price is 
provided. 

Yes 

Deadli
ne 

and 
penalt

ies 

Scheduled Commercial 
Operation Date (SCOD) 

Within 18 
months after 
PPA signing 

End of 2018 End of 2018 

Duration of PPAs N/A 21 years 20 years 

Penalties  Power 
purchase price 

reduction, 
termination of 

PPA 

Fine, termination 
of PPA 

Fine, termination 
of PPA 

 

Source: Authors’ compilation 

 

Malaysia and Thailand used a similar selection process with a pre-qualification round. For Malaysia’s 

LSS auction, bidders were required to obtain a Request for Qualification (RFQ) document and submit 

a proposal for pre-qualification. Successful applicants for pre-qualification undertook a power 

system study (PSS) including technical specification reports such as a steady state study and a 

transient stability study analysis, all of which needed to be submitted along with the bids in the 

proposal submitted in response to the request for proposal (RFP). Full compliance with the 

Malaysian Grid Code (MGC) and Transmission System Reliability Standard (TSRS) was mandatory. A 

bidder had to quote a levelized price in MYR/kWh for each plant according to the terms and 

conditions in the solar PPA. The reference price was set at MYR 0.41/kWh (USD 0.09/kWh) and was 
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applicable at the same rate for all sessions. This reference price was derived from the FIT rate for 

solar projects with capacity between 10 MW to 30 MW.  

 

The EC evaluated bids for each of the five capacity packages separately. To evaluate the bids, the 

offer prices by the bidders were adjusted by the merit scores of the bidders to compute the 

comparative prices for evaluation purposes. If two or more bids offered the same price, preference 

was given to plants having the highest merit scores based on the criteria in the evaluation criteria set 

by the EC. According to an RFP document issued by the EC, merit points were awarded for projects 

that also meet specific criteria including projects located on the east coast of Sabah, utilization of 

100% locally manufactured/assembled solar cells, PV modules, or inverters marketed as made in 

Malaysia products and projects for the benefit of non-profit welfare/social services. 

 

In an attempt to ensure seriousness of the bids, the EC required bidders to deposit a bid bond 

payable in Malaysia, which had to be submitted with the bid. One bid bond was required for each 

plant, with the requested amount varying depending on the auction package in which bidders 

wished to participate. A bid consisting of three plants had to submit three different bid bonds. After 

the bids were evaluated and winners announced, successful bidders provided substitute bonds 

which were of greater amount than the bid bond submitted before the evaluation stage.  

 

The biogas and biomass auctions in Thailand followed a similar procedure. The selection process was 

divided into two phases, the pre-qualification and bid evaluation. The pre-qualification round is 

when project developers have to meet administrative and technical prerequisites, as well as 

submitting the bid for the OERC to verify the completeness and correctness of the bid submission. 

Technical requirements included identification of feeder interconnection; documents clarifying 

availability of the fuel, readiness of the land, and the amount of registered capital varying according 

to the project size (at least two million baht per one megawatt); as well as providing an electrical 

system diagram and a statement of financial support issued by a financial institution. These 

requirements were evaluated using a threshold, or pass/fail, system without specific scores being 

given. A bid that failed in one of the requirements would not pass the pre-qualification stage. 

Bidders also had to specify in the bid submission the maximum capacity reduction bidders were able 

to make to their bid while maintaining the offered price, in the case where the volume capacity of 

bids offered in a particular area exceeded the capacity of the electrical system in that area. After 

evaluating the applications received and announcing those who passed the administrative and 

technical requirements, the OERC opened and ranked the bids according to the highest discount 

offered on the fixed FIT (%). Thailand’s FIT structure consists of a fixed FIT and a variable FIT plus a 

FIT premium as written in the following formula:  

 

FIT = Fixed FIT(F) + Variable FIT(V) + FIT Premium 

 

(See also Chapter 2, Section 2.3.1). The fixed FIT rate for each technology is shown in the table 

below. The variable FIT component is reviewed annually to reflect the impact of inflation and the 

costs of feedstock supply. The FIT premium is provided only for the three southern border provinces 

in Thailand (see also notes in the table below).  If projects offered the same rate of discount, the 

OERC awarded the applicants according to the order of applications. Ceiling prices were applicable, 

and varied according to the RE technology and project sizes (See Table 25). 
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Table 25: Thailand’s FIT rates or ceiling price for the auction schemes 

Sources of 
power/capacity 

size 

 

FIT (THB/kWh) 
FIT Premium 

throughout the 
duration of 

PPA 
(THB/kWh) 

 

FIT ($/kWh) 
Duration 
(years) 

 Fixed Variable 
Total 
for 

2017* 
Fixed Variable 

Total 
for 

2017* 

Biogas based on 
waste 

3.76 - 3.76 0.5 0.11 - 0.11 20 

Biomass 
(<=1MW) 

3.13 2.21 5.34 0.5 0.09 0.06 0.15 20 

Biomass (1-
3MW) 

2.61 2.21 4.82 0.4 0.07 0.06 0.14 20 

Biomass (>3MW) 2.39 1.85 4.24 0.3 0.07 0.05 0.12 20 

 

Notes: *Rates after 2017 will be subject to inflation and announced. Three southern border provinces and four districts of 
Songkhla province i.e. Chana, Thepha, Saba Yoi, and Na Thawi are offered a FiT bonus of THB 0.5/kWh ($0.015/kWh) 
throughout the project duration. *Using an exchange rate of 1 UD = 35 THB 

 

Source: Office of the Energy Regulatory Commission of Thailand Announcement dated January 15, 2016 
 

The OERC also stipulated a condition that projects eligible to participate in the auctions must not be 

a PPA signatory with PEA or the Electricity Generating Authority of Thailand (EGAT). Projects that 

were an improvement, amendment, or an extension of existing power plants were not eligible to 

participate in the auctions. Awarded projects were to sign a PPA with the PEA within 120 days after 

the announcement of the winners. Successful bidders were required to pay a project bond with the 

amount depending on the size of the project capacity (at a rate of THB 500/kW, or approximately 

USD 14.5/kW). Any delay in SCOD, in the case that the SCOD was set before December 31, 2018, 

would result in a daily fine being deducted from the bond payment. If, however, projects were 

unable to commence by December 31, 2018, the remainder of the project bond would be 

confiscated along with the termination of the PPA.  

 

For Malaysia’s LSS auction, successful bidders are also expected to have their plants commissioned 

within 2018. The RFP stipulated penalties in terms of fine payment for delay in achieving SCOD and 

for abandonment of projects.  

 

Indonesia had its first solar auction in the beginning of November 2013, with the last auction 

announced in March 2014. Solar auctions in Indonesia are marked by its utilization of an online 

platform; that is, bidding processes were conducted entirely via the internet. Prospective bidders 

must download auction documents from the EBTKE website, and submit or upload their bids along 

with other administrative, technical, and financial documents online. Using a so-called “two-

envelope” evaluation process, which shares similar elements with Malaysia and Thailand’s pre-

qualification and bid evaluation stages, the auction committee evaluated the applications received 

by applying a threshold scoring system for the evaluation of administrative, technical, and financial 

requirements, all of which were contained in the first envelope. Bidders who passed these 
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requirements were then evaluated based on the lowest bid tariff submitted in the second envelope. 

Winners were decided based on the lowest price offered, regardless of their scores based on the 

evaluation of how projects met basic requirements. However, in the case that there were two or 

more bidders that submitted the lowest price, the auction committee took into account their scores 

from the evaluation of administrative, technical, and financial requirements.  

 

For Indonesia’s solar auctions, eligible bidders were state-owned enterprises, local government-

owned enterprises, private Indonesian enterprises, and consortia. International companies might 

have participated via a joint venture, or consortia with private or state-owned enterprises in 

Indonesia. Successful bidders had to sign a PPA with PLN within 60 days after the date MEMR issued 

the assignment letter to PLN for purchasing the power. Bidders were required to deposit a bid bond 

worth 2% of the overall project cost. In an attempt to attract prospect developers with real 

commitment to implement the projects, MEMR had set a requirement for successful bidders to 

deposit 20% of the investment cost in an escrow account at a state-owned bank within 15 days after 

the announcement of auction results. Project developers were allowed to use the deposited money 

for project development only after financial close was achieved. Penalties were applicable in the 

case of delays in SCOD. Awarded projects were to be commissioned within 18 months following the 

PPA signing. This deadline could have been extended by a maximum of 12 months, but projects were 

subjected to a power purchase price reduction of 3% for a delay up to three months, 5% for a delay 

between 3-6 months, and 8% for a delay 6-12 months.  

 

Indonesia’s solar auctions were distinguished from auctions held by other ASEAN countries by their 

incorporation of a local content requirement. Projects using high levels of local content (at least 

40%) enjoyed the privilege of a USD 0.05/kWh higher ceiling price, compared to other participating 

projects which contained less local content element. The ceiling price for power purchase from solar 

installations was USD 0.25/kWh. For projects using high levels of local content (at least 40%), the 

ceiling price was increased to USD 0.30/kWh. 

 

Geothermal auctions in Indonesia deployed similar evaluation processes as the solar auctions, by 

utilizing the ‘two-envelope’ system. In the pre-qualification stage the auction committee evaluated 

bidders’ administrative, technical, and financial requirements, which were submitted inside the first 

sealed envelope. Successful pre-qualified applicants were shortlisted. The auction committee then 

opened bidders’ second sealed envelope which contained the electricity price and the total volumes 

to be invested. The bidder offering the lowest price was generally declared the winner.  

 

The ceiling price was applicable in auction processes to acquire a Geothermal Business License (IUP) 

in the specified geothermal working areas. Bidders were not allowed to bid an electricity price that 

was higher than the ceiling price stipulated in the regulation. The revised ceiling price rate issued by 

the MEMR applied an increase in relation to the scheduled commercial operation date, to reflect the 

higher value of projects that began later than others. In other words, a developer bidding for a 

project with a target SCOD in 2020 would be given a higher ceiling price than an auction organized in 

the same year for a project with a target SCOD in 2019. Other than a consideration of the timing of 

the SCOD, the geographic region in which the project was to be located also affected the ceiling 

price rates (See Table 26). 
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Table 26: Tariff ceilings for Indonesian geothermal power projects 

Commercial Operation 
Date 

Ceiling Price (USD Cent/kWh) 

Region 1 Region 2 Region 3 

2015 11.8 17.0 25.4 

2016 12.2 17.6 25.8 

2017 12.6 18.2 26.2 

2018 13.0 18.8 26.6 

2019 13.4 19.4 27.0 

2020 13.8 20.0 27.4 

2021 14.2 20.6 27.8 

2022 14.6 21.3 28.3 

2023 15.0 21.9 28.7 

2024 15.5 22.6 29.2 

2025 15.9 23.3 29.6 

 

Notes: Region 1: Sumatra, Java and Bali; Region 2: Sulawesi, Nusa Tenggara Barat, Nusa Tenggara Timur, Halmahera, 
Maluku, Irian Jaya and Kalimantan; Region 3: Remote areas within Region I and Region II where the majority of the 
electrical power is generated from fuel-oil plants 
 

Source: International Energy Agency (IEA), dated August 26, 2016 
 

Developers eligible to participate in geothermal auctions were business entities with experience and 

a business focus in geothermal, oil and gas, mineral/coal mining, or electricity generation. 

Participants were required to deposit a tender assurance, with the amount varying according to the 

size of the project, during the first evaluation stage. Winning bidders had to deposit an exploration 

security deposit (USD $10 million) within 14 working days after being declared winners (Norton Rose 

Fulbright, 2010). This deposit could be confiscated in the event that the developer was unable to 

implement its obligations. Successful bidders signed a PPA with PLN within six months after PLN 

received a direct appointment approval from the MEMR minister, otherwise administrative 

sanctions applied. However, it is not clear by the Regulation No. 17/2014 what these sanctions were 

(Baker & McKenzie, 2014). The PPA could not be signed after a 12-month delay as the direct 

appointment would have been revoked.  

 

4.2.4 Results of the Auctioning 

 

The large-scale solar PV auction in Malaysia received an overwhelming number of applicants and 

successfully awarded the target volumes, and in fact, in a greater amount than originally offered. 

The EC received a total of 70 post-qualification bids with an accumulated offered capacity of 1,293 

MW. A total of 19 projects were selected as winners. The volumes contracted from these 19 bids 

was 450.896 MW in total (See Table 35 in Annex B for details). Most of the bids were above the 

reference price (MYR 0.41/kWh), which was 30-50% lower than FITs given to small projects (>30 

MW). Only larger project size sessions were able to attract bids lower than the reference price. 

Session P2, for example, had three bids lower than the reference price while session P3 had six bids 
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lower than the reference price. The prices offered by individual winning projects are confidential, 

but the average contract price of awarded projects is equal to the reference price (MYR 0.41/kWh), 

according to an interview with the Head of the Malaysia Electricity Market Operation Unit at the EC.  

 

Following the OERC’s announcement15 to procure biogas and biomass through competitive bidding, 

Thailand announced the results of the auctions to procure 10 MW of biogas capacity and 36 MW 

capacity of biomass from very small power producers (i.e., each project to be less than 10 MW 

capacity) in the three southern provinces for a combined target capacity of 46 MW in 2016.  

 

The first biogas auction for a target capacity of 10 MW resulted in only four projects applying for the 

bidding with a total capacity of 4.89 MW, with only one project passing the pre-qualification stage to 

be eligible to proceed to the bid evaluation stage. The winner for the biogas auction was awarded in 

April 2016 with a capacity of 2 MW and was offered a 10.25% discount on the fixed FIT. Later, the 

second round of biogas auctions to procure the remaining target (not exceeding 8 MW of capacity) 

was announced in April 2017. Nevertheless, the second round of auctions failed to attract enough 

competition and did not achieve the remaining target. There were only six projects processed in the 

bid application, of which only two projects passed the pre-qualification stage with total capacity of 

3.7 MW, less than half of the auction’s target capacity. The winners of the bid are expected to be 

announced in September 2017.   

 

The biomass auction for 36 MW of capacity resulted in a great level of competition and met the 

capacity target with an extremely high discount on the fixed FIT. The OERC received a total offered 

capacity of 593.5 MW from a total of 89 bids, of which 28 projects passed the pre-qualification stage 

with the total capacity of 240.8 MW. However, applicants who did not pass the pre-qualification 

round were allowed to appeal the OERC’s judgement within three days after receiving the 

announcement from the OERC. A total of 35 proposed projects exercised their right to appeal the 

judgement. After the OERC held a meeting to reconsider the applications, 16 additional projects 

were allowed to proceed to the bid evaluation stage. The number of projects which passed the pre-

qualification stage totaled 44 projects with a total offered capacity of 338.3 MW, more than nine 

times the capacity target set for the biomass auction. Four bids, with a total volume contracted of 36 

MW, were selected as winners in August 2016. The winners were offered a discount on the fixed FIT 

in the range of 67.78% to 81.17%. These high discount rates offered on the fixed FIT by the winners 

suggests that the OERC might have set too high a fixed FIT for biomass (i.e., the price does not 

reflect the true cost of the biomass power), or that winners might underestimate the cost of 

biomass power.  

 

In Indonesia, the utility-scale solar reverse auction began in 2013 with a quota to procure 140 MW 

for 80 target locations (for system sizes of 1-6 MW) failed to achieve the auction objectives. As of 

May 2014, Indonesia completed its solar auctions in only 11 locations and contracted a total of 19.5 

MW. Four out of the 11 locations, however, failed to select winners due to participants not being 

able meet the conditions. In 2016, two auction winners already completed project construction, a 2 

                                                        
15 In January 2016, OERC announced the competitive bidding regulations to procure biogas and biomass only in the three 
southern provinces, as a first priority, in Phase I. The regulations for the competitive bidding in other regions was to be 
announced later and procured in Phase II.  Later, the competitive bidding announcement for Phase II was canceled and 
replaced by SPP hybrid-firm and VSPP semi-firm policies announced in February 2017. 
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MW system in Gorontalo and a 5 MW system in Kupang, and the other five winners are in the 

process of financial closure and expected to begin construction thereafter (Susanto, 2016).   

For the geothermal auction in Indonesia, it is considered to be ‘tender failed’, defined by the 

Indonesian rules when the tender results in less than three bidders. In 14 of 21 tenders, there was 

only one bidder who passed the first stage in the two-envelope system and resulted in a signed PPA.  

 

4.2.5 Analysis of Implementation Issues 

 

Malaysia’s first solar auction resulted in a level of success, as the EC decided to award more capacity 

(450.896 MW) than originally intended (300 MW). This is because the EC had received a large 

number of relatively low-price bids, and decided to award more capacity volumes in the hope of 

reducing transaction costs related to organizing an auction. However, although the average offered 

price by winners of all sessions is equal to the reference price, which the EC perceives as relatively 

efficient, some winners may receive a price that gives higher profits to the projects than others. 

Because the auctioneer applied one rate of the reference price for all sessions with different project 

sizes, winners of larger project size sessions (P2 and P3) would likely benefit and had a competitive 

advantage over smaller-size bidders.  

 

In implementing the first solar auction, the Malaysian authorities aimed to achieve a high project 

realization rate, and therefore designed the pre-qualification requirements to ensure that awarded 

projects could be realized. Strict bid bond and substitute bond requirements were applied. 

Moreover, delays in achieving the SCOD were also to be compensated by the developer in the form 

of a daily rate fine. Taking these stipulations into account, the Energy Commission expected that the 

realization rate of the awarded projects from the first large-scale solar action could be near 100%16.  

In early 2017, the Energy Commission announced the second solar auction and issued an RFP hoping 

to auction up to 460 MW of large-scale capacity. Under the EC’s second auction program, it hopes to 

award projects of 1-30 MW capacity to make up a total of 360 MW in Peninsular Malaysia and 100 

MW in Sabah and Labuan. PPAs are to be signed with the main utilities Tenaga Nasional Berhad 

(TNB) or Sabah Electricity Sdn. Bhd. (SESB). The deadline for bid submissions is August 1, 2017. The 

EC has used its experiences from organizing the first auction to make adjustments to the auction 

design. To reduce the administrative burden and additional costs, as well as to shorten the process 

in the second solar auction, the Commission decided to integrate the pre-qualification stage into the 

RFP, and therefore prospective bidders can submit pre-qualification documents along with the bid 

proposal. This is expected to reduce any additional administrative costs associated with having to 

prepare and submit bidding documents twice. The EC, however, retains the single reference price, 

which may be slightly too high for larger project sizes. The rate is still applicable for all sessions.  

 

Thailand’s biogas auction did not attract a large number of applicants, and therefore, competition 

was low. As three out of four prospective bidders failed to pass the pre-qualification stage, there 

was no price competition in the price evaluation stage. The only bidder who did pass the pre-

qualification evaluation process was announced as the winner, and the auction fell short of its goal 

to contract 10 MW of biogas power. Regarding the failure to pass the pre-qualification stage, OERC 

cited incompleteness of technical documents according to the regulation.  In addition, power 

                                                        
16 Information obtained from an interview with the Energy Commission officials on 22 March 2017.  
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producers found it burdensome to comply with the strict technical requirements (e.g., proofs of land 

rights, building permit and licenses, and the safety and interconnection standards) may impose high 

transaction costs and constraints to pass the pre-qualification stage and limit the competition level 

for biogas auctions in three southern provinces of Thailand. In addition, political risks and post-

attack uncertainties in the three southern provinces of Thailand may be another underlying reason 

for the limited number of bidders as they may have faced difficulties in attracting project financing 

(e.g., high cost of capital due to high risks and uncertainties) and obtaining the supporting 

documents from financial institutions (e.g., high insurance required to get loans to finance the 

project), especially for very small power producers.   

 

As for the biomass auction, the OERC received a total offered capacity of 338.3 MW, an amount 

significantly exceeding the capacity quota of 36 MW. The competition was strong and the OERC was 

able to procure biomass power at an efficient price that is, on average, 77% lower than the fixed FIT 

offered to biomass projects. One potential reason for the unexpectedly low offers may be due to 

specific local and regional conditions in the three southern provinces. For example, the existing 

attractive tax incentives to promote investment in the three southern provinces and the existing 

pioneer small power producers in the region may have reduced costs for bidders. For instance, three 

out of four won projects belong to TPC Power Holding, a pioneer small power producer in the 

southern region with existing power plants in the region and a competitive advantage in terms of 

construction and technologies. However, whether the winning projects can profit from the 

investment when they actually operate the power plants is a question, and could pose significant 

challenges for the long-term success of procuring biomass through auctions.   

 

Indonesia’s solar auction program faced a number of difficulties in implementation. As of May 2014, 

there were many auctions that failed to select winners because participants were not able to meet 

the conditions set by the auctioneer. The program was later halted pending further evaluation 

before more auction locations could be announced. Participants cited barriers such as insufficient 

preparation with regards to bidding documents (Kruse, 2014). Participants were given 14 days after 

the auction announcement to prepare and upload a comprehensive package of bidding documents 

on the EBTKE website. Insufficient data, or an absence of data, on grid conditions at the site also 

posed other problems for bidders (Sentosa, 2014), who reported that the grid capacity provided was 

based on a computer simulation model, which was different from the actual capacity documented 

through a site survey. Project developers (Kruse, 2014 and Sentosa, 2014) cited several challenges 

with bid preparation which imposed barriers for the participants in the 2013-2014 auctions. First, 

the undefined exact locations due to insufficient cooperation among related government parties 

prior to the tender announcement was a major constraint for participants to prepare GPS 

coordinates and land availability in the bid documents, as the specified location could not be 

changed according to the tender requirement. Second, the tender regulations required the capacity 

of solar system to not exceed 20% of PLN grid capacity, however, there was a lack of information or 

insufficient data on grid connections. As required for bid documentation, one project developer 

conducted preliminary and detailed grid connection study and found that grid capacity was 

insufficient for grid connection at the site (Kruse, 2014). Third, project developers faced time 

constraints in preparing the required bid documents as the tender regulations allows only two 

weeks for bid preparation.  
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An auction stipulation that failed to synchronize with the nation’s energy, electricity, and industrial 

laws significantly undermined Indonesia’s first solar auction program as well. Subsequently, in June 

2014, the Supreme Court of Indonesia issued an order to revoke the ministerial regulation that 

authorized the solar auction scheme, ruling that the regulation allowed developers to use solely 

imported photovoltaic modules, i.e., without any local content component, which was not in line 

with the prevailing laws of the nation that mandate the prioritization of local components of goods 

and services. As was evident during the auction period, although the auctioneer did offer a higher 

ceiling price to bidders whose projects contained a minimum 40% locally manufactured modules, 

developers who used imported modules were more likely to be selected as winners due to their 

lower bid prices. Indonesia, therefore, provided a good example for other ASEAN countries on what 

to avoid to accomplish the objectives of RE procurement. First and foremost, a clear decision on the 

objective of the auction must be agreed upon among related government agencies and 

stakeholders, whether the auction aims to achieve a reduction in prices of RE or the promotion of 

local industry development by including a local content condition, or other policy objectives. The 

solar auction program was subsequently replaced by a new procurement mechanism. In early 2016, 

the MEMR issued a new regulation, Regulation No. 19/2016, to introduce a first-come, first-served 

(FCFS) mechanism for power purchases from solar photovoltaic plants by PLN following the 

revocation of Regulation 17/2013, which had established auctioning as a procurement mechanism 

for solar PV. Some energy analysts believe that the new FCFS mechanism, which will again be 

conducted online, has the potential to more streamlined and take less time than the existing 

competitive auctioning method (Toime, 2016). 

 

A study by ADB and the World Bank (2015) identified several deficiencies regarding the tendering 

procedures for Indonesia’s geothermal auction and the availability of information at the time of 

tender. The shortcomings of the tendering procedure include poor pre-qualification standards and 

too small a bid bond requirement that may have encouraged unqualified bidders to offer 

unrealistically low prices. The insufficiency of information at the time of tender includes tariff 

schedules for the PPA which require negotiation after tendering and a lack of information on the 

geothermal resource which constrains bidders from developing reliable cost estimates. 

 

In yet another action impacting RE procurement, in February 2017, the MEMR issued a new 

regulation (No. 12/2017) that regulates the tariffs for RE sources as well as the methods by which 

PLN can procure electricity supply. According to the new regulation, a capacity auction system will 

be applied for wind and solar (Baker & McKenzie 2017). The draft regulation also shifts the duty to 

conduct auctions from the MEMR to PLN, partly to minimize the discrepancy between the auctioned 

prices and the electricity prices that PLN, as the contract off-taker, is willing to pay RE developers.  
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4.2.6 Overall Comparative Analysis of RE Auctions across Countries 
 

Table 27: Characteristics of renewable energy auctions in Indonesia, Malaysia, and Thailand 

Characteristics of Renewable Energy Auctions 

 Indonesia Malaysia Thailand 

Legal basis Regulation No.22/2012, 
Ministerial Regulation 
No.17/2013, Ministerial 
Regulation No.17/2014, 
Ministerial Regulation 
No.21/2014,  

The Renewable Energy 
Act 2011 (Act 725), the 
Energy Commission Act 
2001 (Act 610) 

The National Energy 
Policy Council Act, B.E. 
2535 (1992), the Energy 
Industry Act, B.E. 2550 
(2007) 

Auctioneer Directorate General of 
New & Renewable 
Energy and Energy 
Conservation (EBTKE) 

The Energy Commission 
(EC) or Suruhanjaya 
Tenaga (ST) 

The Energy Regulatory 
Commission (ERC) 

Eligible technologies  Solar, geothermal Solar Biogas, biomass 

Specified location Yes Peninsular Malaysia and 
Sabah/Labuan 

Three southern border 
provinces and four 
districts of Songkhla 
province 

Type of auction Sealed-bid Sealed-bid Sealed-bid 

Pricing rule Pay-as-bid, negotiation Pay-as-bid Pay-as-bid 

Volume Cap N/A 300 MW 46 MW 

Project size 1-6 MW (solar) 1-50 MW 10 MW 

Duration of PPA  20 years (solar) 21 years 20 years 

Type of concession N/A Build, own, operate  

SCOD Within 18 months after 
PPA signing 

2018 2018 

PPA counterpart Perusahaan Listrik 
Negara (PLN) 

Tenaga Nasional Berhad 
(TNB) or Sabah 
Electricity Sdn Bhd 
(SESB) depending on 
project location 

The Provincial Electricity 
Authority (PEA) 

Language of bids Bahasa Indonesia English Thai 

Pre-qualification Yes Yes Yes 

Bid bond Yes Yes Yes 

Substitute bond N/A Yes N/A 

Escrow account 
requirement 

Yes (solar) No N/A 

A maximum number of 
bids per one bidder 

N/A 3 N/A 

Reference price N/A Yes N/A 

Ceiling Price Yes N/A Yes 
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Characteristics of Renewable Energy Auctions 

 Indonesia Malaysia Thailand 

Volume capacity cap Yes Yes Yes 

Delay Penalties Power purchase price 
reduction, Termination 
of PPA 

Fine, Termination of PPA Fine, Termination of PPA 

Foreign participation N/A Not exceeding 49% of 
the equity interest in the 
consortium 

 

 

Source: Authors’ compilation 
 

The table above summarizes and compares various characteristics of RE auctions in Indonesia, 

Malaysia and Thailand. In summary, auctions in all these countries were technology and site-specific, 

which to some extent could be attributed to the three countries’ national RE target setting having 

different priorities for each RE technology. Minor auction design details, such as the RE technologies 

eligible for auctions, project size ranges, and how some countries divided the target volumes into 

separate auction sessions, are different. The items having been auctioned in all three countries, as 

set by the different responsible government agencies, were defined in terms of power capacity 

(MW). Renewable energy auctions in all these countries have been performed as sealed-bid 

auctions, where bids were submitted sealed to the auctioneer and participants were not aware of 

other bidders’ prices. All three countries also have adopted a pay-as-bid pricing rule, where winning 

RE developers receive their individually offered prices. These countries also used a similar selection 

process with a pre-qualification round, and include similar penalties for delay such as termination of 

the PPA. A comparison of additional detailed information about these countries’ auction schemes is 

provided in Table 35 in the Annex. 
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Chapter 5: Tax Incentives in ASEAN 

Countries 

5.1. Fundamentals of Tax Incentives 

5.1.1 Definitions 

 

An individual or legal entity investing in RE projects may qualify for an exemption or reduction in 

taxes owed. It is an effective government measure to attract investors, constructors, and energy 

companies in RE development. Tax incentives that are applicable to renewable energy investment 

have been in place in seven out of 10 ASEAN countries to promote the deployment of new projects 

and advance development of renewable energy technologies. Combinations of tax incentives and 

other fiscal policies are implemented in many countries to boost RE (REN21, 2016). 

 

5.1.2 Objectives of Tax Incentives 

 

With tax incentives, the government aims to improve the economics of renewable energy 

technologies and accelerate market adoption. Hence, tax incentive schemes indirectly help stimulate 

the economy through boosting investment and job creation in the renewable energy sector, in 

addition to helping to lower carbon emissions and reduce local pollutants. 

 

5.1.3 Types of Tax Incentives  

 

In this report, we classify tax incentives into three major categories: tax exemption, tax reduction, 

and accelerated depreciation. Most countries have implemented more than one mechanism. Tax 

exemption makes the investors of the renewable energy equipment free from paying certain taxes, 

such as income tax, import tax, sales tax (value-added tax), and property tax. Tax reductions are 

normally represented by a percentage reduction from the tax rate, and this reduction can be tied to 

the investment value (in dollars) or the production value (in kWh) of renewable energy projects.  

And finally, accelerated depreciation allows the reduction of the book value of the renewable energy 

asset at a rate that is faster than the traditional straight-line depreciation. This results in lower 

taxable income in the earlier years of the asset’s life. All of these tax incentives help improve the 

attractiveness of the renewable energy projects by increasing the return on investment for the 

investors. 
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5.2. Tax Incentives for Renewable Energy in ASEAN 

Countries 

 

Table 28: Tax incentives for RE in ASEAN countries 

Tax incentives 

Brune
i 

Darus
salam 

Camb
odia 

Indonesia Lao PDR Malaysia Myanmar 
The 

Philippines 
Singapore Thailand Vietnam 

Tax exemption No Not 
clear 

Yes Yes Yes Yes Yes Yes Yes Yes 

- Income - - 5 or 10 
years 

4 to 10 
year 

Yes 3-7 years 7 years  For start-
ups 

8 years 4 years 

- Import - For 
some 

RE 
only 

Yes Yes - Yes 10 years - Yes Yes 

- VAT - - Yes - - - - - - - 

Tax reduction No Not 
clear 

Yes Yes Yes Yes Yes Yes Yes Yes 

- Income - - Yes Yes Yes Yes Yes For R&D Yes Yes 

- Import -  - - - - - - - - 

- VAT - - - - - - Yes - - - 

Accelerated 
depreciation 

  Yes Yes - Yes Yes Yes - Yes 

RE with strongest 
tax incentives 

- - Geotherm
al 

Hydro Solar - Geotherma
l 

Hydro 

- Solar Hydro 

 

Source: USAID Clean Power Asia data collection 

 
Table 28 shows that tax incentives are quite common in ASEAN. Income tax exemption for RE 

projects is the most common tax incentive, which exists in 8 ASEAN countries. The section below 

describes the tax incentives for each country in detail.  

 

5.2.1 Descriptions of Tax Incentives in ASEAN Countries 

 

Brunei Darussalam 

Being at an early stage of RE policy development, there is a lack of RE incentives, including tax 

incentives, in Brunei (ACE, 2016). 

 

Cambodia 

Although fiscal and investment incentives were introduced in a 2003 law, there is still a lack of 

regulations and guidelines specifically for RE project developers (ACE, 2016).  Investment incentives 

are governed by the 2003 Law on the Amendment to the Law on Investment (Amended 

Law on Investment). A number of tax incentives for investment are outlined in Sub-Decree No.111 

under this Law (GoC, 2005).  To qualify for these incentives, project developers must apply to 

become Qualified Investment Project (QIP) through the Council for the Development of Cambodia, 

and investment incentives are granted automatically to QIPs, including profit tax exemption for a 

period and import duty exemption. Furthermore, industry-specific or additional incentives have 
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been introduced by the RGC in forms of Prakas, which means regulations or proclamations. 

Therefore, it can be seen that the ability for RE projects to qualify for tax incentives in Cambodia are 

subject to the projects’ ability to qualify as QIPs and the additional Prakas by the government of 

Cambodia. At this stage, it is not clear that the production of electricity from renewable energy is 

qualified to be QIPs, nor are there any industry-specific or additional incentives that have been 

announced for RE projects in the form of Prakas. The analysis on each type of tax incentives below is 

based on our analysis of the law and secondary sources and not explicit government announcement: 

 

● Income tax exemption or reduction:  Based on Article 9 of Cambodia’s Law on Taxation, the 

Ministry of Economy and Finance shall define by Prakas the procedures for the applications 

for tax exemption (LoT, 2004). There is currently no such Prakas on income tax exemption 

announced for RE projects in Cambodia. 

● Import tax duty exemption:  Article 16 of Sub-Decree 111 states that production of inputs to 

be used for production of export goods can be qualify for import duty exemption. In this 

sense, the production of electricity of RE can potentially be qualified.  According to de 

Ferranti et al. (2016), sustainable energy equipment generally does not attract import duties 

but a 7% duty still applies to solar equipment. (de Ferranti et al., 2016).   

● VAT Exemption:  RE equipment is still subject to pay for VAT (de Ferranti et al., 2016), 

though exceptions exist on a case-by-case basis for sustainable biomass energy products 

(such as sustainable charcoal briquettes) have recently been exempted (on a case by case 

basis) from paying VAT (de Ferranti et al., 2016).   

● Special Economic Zones: The above analysis is not applicable to SEZs.  In 2005, special 

economic zones (SEZ) were introduced in Cambodia, and investors in SEZs can enjoy tax 

holidays, VAT exemption, and import duty exemption for equipment invested in the SEZs, 

including solar panels (Anderson et al., 2015).  

● Overall, the lack of clear, standardized guidelines makes it difficult to assess the way these 

tax incentives are applicable to RE projects.  Therefore, it is advised that Cambodia issues a 

dedicated Prakas on tax incentives for RE investment. 

 

Indonesia 

Indonesia’s Ministry of Finance has a specific regulation for projects utilizing renewable energy 

resources: Regulation NUMBER 21/PMK.011/2010. This regulation includes a number of tax 

incentives that are applicable to multiple renewable energy projects (MoF, 2010; IEA, 2015).  The tax 

incentives include: 

 
● Tax reduction:  Renewable energy investors are eligible for a reduction of net income (for 

tax purposes) by as much as 30% of the amount of investment, charged for six years at 5% 

per year. 

● Import duty exemptions for RE equipment:  Imported RE equipment may be exempted 

from import duty if the equipment is not available in Indonesia, or if their Indonesian 

equivalents have unsuitable specifications or are available in insufficient quantity. 

Furthermore, an earlier regulation exempted goods imported for geothermal resource 

exploration from imported tax (IEA, 2015). 

● Exemption from VAT: For renewable energy utilization enables VAT exemptions for 2 years 

with optional extension depending on applicability and feasibility. 
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● Accelerated depreciation:  Regulation No 18, 2015 allows accelerated depreciation of 

renewable energy assets.  The benefit period lies between 2 years up to 10 years based on 

the 'Group' (I to IV) specified in the regulation of 2009 

 
There is also a more recent regulation supporting new and renewable energy (Regulation of Minister 

EMR Number 16 year 2015) on criteria and/or requirement in utilization of income tax facility for 

capital investment in particular sector and/or regions in energy and mineral resources, including tax 

holidays, tax allowance, import duty and VAT exemption. 

 

Lao PDR 

RE incentives are stated in the Investment Promotion Law 2009 (Revision 2016), with additional 

supports specified for hydropower projects (MPI, 2017).  

 

● Income tax exemption and reduction: Lao PDR also determined investment zones by three 

categories with different levels of tax exemption (Table 29). The zones with poorer 

infrastructure are provided a longer tax exemption period than those with better 

infrastructure. Additionally, if the net profit is used for business expansion, the company will 

be provided an exemption from a profit tax in the next accounting year.  

 

Table 29: Tax exemption and tax rate for RE in Lao PDR 

 Tax exemption 

Zone 1 (poor infrastructure, 
remote areas) 

10 years 

Zone 2 (certain level of 
economic infrastructure) 

4 years 

Zone 3 (good economic 
infrastructure) 

(subject to specific regulation) 

  

 Source: MPI (2017) 

 
● Import duty exemption: Import duty is not applied for production machinery, equipment, or 

raw materials. 

● VAT exemption and accelerated depreciation are not available for power projects in Laos. 

 

It should be noted that these tax privileges are not unique for renewable power production.  

Investment in other types of electricity, including electricity from conventional sources such as coal 

and hydropower enjoy the same incentives. 

 

Furthermore, large and small hydropower projects enjoy a number of additional incentives. They 

include free access to land, a fee waiver for land conservation, tax holidays, waivers on withholding 

taxes on net repatriated profit, unlimited use of foreign labor in both skilled and unskilled functions, 

concession fix periods of 30 years, waivers on other taxes and duties, and offshore banking facilities. 

Investors can also ask host governments to adjust fiscal policies on a case-by-case basis to help 

secure financial criteria. 

 



 

DESIGNING RENEWABLE ENERGY INCENTIVES  

AND AUCTIONS: LESSONS FOR ASEAN 
113 

Malaysia 
As part of the National Green Technology Policy, Malaysian Investment Development Authority 

offers tax incentives for green technology activities in the energy, building, and transportation 

sectors, among others. 

 

There are two main types of tax incentives in Malaysia for RE technologies, an Investment Tax 

Allowance and an Income Tax Exemption (Daud, 2017 and MIDA, 2017) (Samah, 2017). 

 

 Investment Tax Allowance: Companies that develop promoted projects that encourage 

sustainability and green environment either for own use or commercial purposes are eligible 

for 100% of qualifying capital expenditure against 70% of statutory income from 25 October 

2013 to the year of assessment 2020. Promoted projects include among others, generation 

of energy such as electricity, steam, heat and chilled water using RE sources like solar 

(excluding FiT project), biomass, biogas, mini-hydro, and geothermal. See, For example, the 

Gemas solar power plant with 10.25 MW installed capacity which was implemented in 2013 

under Feed-in Tariff Scheme by SEDA was applied Investment Tax Allowance (Yassin, 2017).  

● Income Tax Exemption: Companies that provide promoted green services, including services 

such as advisory, design, feasibility study, testing, and commissioning in the renewable 

energy industry, will be eligible for income tax exemption of 100% of statutory income from 

year of assessment 2013 to 2020. Additional requirements for these companies are at least 

one competent/qualified personnel in green technology, a green policy and 100% company 

income from green services. 

 

For solar PV, there is an additional tax incentive in the form of sales tax exemption. The purchase of 

PV modules that are manufactured in Malaysia receives 10% sales tax exemption (Solar System 

Malaysia, 2017). 

 

Myanmar 

Under Myanmar Investment Law 2016, renewable energy production is one of the promoted sectors 

that is qualified for income tax exemption.  A number of tax incentives are listed in Section 75-78 of 

this Law (DICA, 2016; Baker McKenzie, 2017). 

 

● Income tax exemption: The period of income tax exemption depends on the zone in which 

the renewable energy investment takes place, as shown in Table 30.   

 

Table 30: Income tax exemption by zone in Myanmar 

Zone Duration of Income Tax Exemption 

Zone 1 (least developed regions) up to 7 years 

Zone 2 (moderately developed regions) up to 5 years 

Zone 3 (most developed regions) up to 3 years 
 

Source: Baker McKenzie (2017) 

.  

● Income tax relief: Besides the exemption for the period specified for each zone, developers 
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may be relief from the income tax if the profit obtained from the business is reinvested in 

such business or related business within one year. 

● Exemption of custom duty on equipment or materials that are unavailable locally 

● Accelerated depreciation: For the purpose of income tax assessment, the asset can be fully 

depreciated before the end of its stipulated lifetime.  

● Research and Development expenses can be deducted from the taxable income.   

 

Philippines 
The Philippines government has developed a range of laws and regulations for supporting RE, such 

as the Renewable Energy Act of 2008 and the Biofuels Act of 2006. A number of tax incentives have 

been codified in the Renewable Energy Act, as described below (DOE, 2008; KPMG, 2015; 

(Pangilinan, 2017)): 

 

● Income tax exemption and reduction:  In the first seven years of the project, RE developers 

can enjoy tax exemption. After seven years, they pay 10% of income tax as opposed to 30%. 

There is also special realty tax rate on RE equipment and machinery. 

● Import tax exemption:  In the first 10 years after the project gets certification from the 

Department of Energy, the project is exempt from paying import duty for their RE 

machinery, equipment and materials. 

● Net operating loss carry-over:  The RE developer can carry over the net operating loss that 

happed during the first three years of commercial operation to deduct from the gross 

income of the next seven consecutive taxable years. 

● Zero % VAT rate:  All processes of developing RE projects, from exploring and developing RE 

sources to the sale of power from RE can enjoy 0% VAT rate. 

● Accelerated depreciation: For RE projects that fail to get income tax holidays, they can use 

the accelerated depreciation option. 

● Tax exemption of carbon credits: The income from carbon credits from RE projects is 

exempt from tax. 

● Tax credit on domestic capital equipment and services 

 

 

Singapore 

Singapore does not have a dedicated incentive scheme for downstream investment in renewable 

energy due to the long-standing tradition of not subsidizing energy and promoting all types of 

energy sources to compete on an equal basis in the market.  Tax incentives schemes in Singapore are 

designed to help local enterprises grow and expand their businesses within and outside of 

Singapore.  These incentives can be grouped into the following categories. 

 

● Tax exemption scheme for new start-up companies: Under this scheme, qualified new 

companies get tax exemptions for the first SGD $100,000 taxable income and a further 50% 

exemption on the next SGD $200,000 for the first three consecutive years (IRAS, 2017a). 

● The Singapore Productivity & Innovation Credit scheme has an objective of encouraging 

productivity and innovation activities in Singapore.  RE projects can benefit from this scheme 

if they involve research and development activities.  The scheme offers tax 

deductions/allowances and/or cash payouts to encourage research and development in 
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green innovation. It provides a 400% tax deduction on the first SGD $400,000 of qualifying 

R&D expenditures for each year of assessment, and 150% on expenditures in excess of SGD 

$400,000. From 2013, businesses may opt to convert up to SGD $100,000 of the qualifying 

expenditure into a non-taxable cash payout at the rate of 60% (IRAS, 2017b). 

● Double Tax Deduction for Internationalization: Singapore has a policy that supports 

business expansion overseas through the Double Tax Deduction for Internationalization 

(DTDi) incentive scheme.  This tax incentive scheme supports all activities of business 

expansion abroad by allowing 200% tax deduction on the first SGD $100,000 of eligible 

expenses (IES, 2017).  

● Accelerated Depreciation: One-year accelerated depreciation allowance for energy efficient 

equipment and technology: the capital expenditure solar PV equipment can be written off or 

depreciated in one year instead of through the lifetime of the equipment (E2P0, 2017). 

 

Thailand 

There are two broad categories of tax incentives for renewable power projects in Thailand: tax 

incentives for developers and tax incentives for energy users. Both are offered by the Board of 

Investment (BOI) of Thailand: 

 

● Tax incentives for RE developers (BOI, 2014a): Renewable energy projects are eligible for 

the following incentives: 

o Eight-year corporate income tax exemptions, accounting for 100% of investments, 

excluding costs of land and working capital.  

o Import duty exemption for machinery regardless of zone.  

 
On top of the income tax exemption, if the RE projects are located in investment promotion zones, 

they will also be eligible for 50% deduction on net profit for additional 5 years after the 8-year tax 

exemption period ended. In these zones, they are also eligible for double deduction for 

transportation, water, and electricity expenses for 10 years from the date that the project first 

generates income and deduction from net profit of 25 percent of the project’s infrastructure 

installation or construction costs.  The investment promotion zones include special economic zones 

and 20 rural provinces. The category of tax incentives gives a preference to RE over fossil fuels by 

granting longer years for income tax exemption for RE (eight years for RE power plants vs. three 

years for fossil-fuel based power plants). 

 
● Tax incentives for energy users (BOI, 2014b):  This category of tax incentives is applicable to 

manufacturers who upgrade their technologies to enhance energy efficiency or utilize 

renewable energy. The tax incentives include: 

o Three-year corporate income tax exemption on the revenue of existing projects, 

accounting for 50% of the investment cost under this measure, excluding the cost of 

land and working capital. 

o Import duty exemption for machinery regardless of zone. 

 

Vietnam 

The Law on Corporate Income Tax and other regulations provide supporting policies for RE activities, 

including tax incentives, infrastructure, and land leases. The preferential tax rate of 10% in 15 years 
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is applied for income tax from RE. According to the Law on Import and Export Taxes and other 

regulations in import and export duties, RE-based power projects are exempted from import tax on 

imported goods that would become fixed assets of the project, as well as on goods used as raw 

materials, i.e., input or semi-finished products that are not available on the domestic market for the 

project operation. Details are provided below: 

 

● Tax exemption for four years from the first profitable years 

● 50% tax reduction for next nine years 

● A preferential tax rate of 10% until year 15  

● Tax rate of 20% from year 16 

● Duty-free importation of RE machinery, equipment and materials 

● Income tax exemption for technology transfer projects 

● 5-year net operating loss carry-over 

 

Decision No. 11/2017/QD-TTg on mechanisms for encouraging the development of solar power in 

Vietnam (“Decision 11”), launched in April 2017, reconfirms the tax exemption and reduction 

privilege for solar power projects. This includes 1) Investment credit: Solar projects are eligible for a 

loan of up to 70% of the total investment capital with a maximum tenor of 12 years, 2) Import duty 

exemption: fixed assets of solar power projects may be exempt from import duty; imports of 

components, materials and semi-finished products which may not be sourced locally are also 

exempt from import duty, 3) Corporate income tax: Solar projects can benefit from the incentives 

that apply to investment projects (preferential Income Tax: rate 10% in 15 years, concretely 

exemption for the first 4 years and reduce to 50% in the next 9 years) and 4) Land use incentives: 

Solar projects are eligible for reduced land use fees and fee exemptions under the new decision. 

Furthermore, land will be reserved by the Local People’s Committees pursuant to approved 

development plans (Dong, 2017).  

 

5.2.1 Analysis and Recommendations 

 

The Philippines is the most outstanding in specifying tax incentives in the law and having 

comprehensive tax incentives that can greatly benefit RE project developers. Malaysia’s RE tax 

incentives is a commitment under the nation’s green industry policy. Other countries’ tax 

frameworks, including those of Indonesia, Thailand, and Myanmar, have dedicated announcements 

or provisions in the law or regulation that classify renewable energy as an eligible business for tax 

incentives. Cambodia has a tax incentive framework that is the least clear on how it may apply to RE 

projects. Differences exist across countries in how the tax treatment of RE power compares to the 

tax treatment of conventional power sources. In Lao PDR and Indonesia, tax incentives for RE are 

part of the investment promotion package for any type of electricity generating sources and hence 

do not give privileges to RE over fossil fuels and large hydro.    

 

Despite the widespread presence of tax incentives that can be used to stimulate RE investment in 

ASEAN countries, their utilization in some countries may be slow due to the fact that FITs or other 

types of incentives may not be stimulating enough investment. Evidence can be seen in those 

countries that only have tax incentives and no full-fledged FITs, including Indonesia, Lao PDR, 
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Myanmar, and Vietnam. These countries have experienced a slow pace of RE power development. 

The results of RE investment stimulation in these countries must hence still rely on the FIT program 

to be successful. Therefore, tax incentives can be viewed as complementary other schemes, 

especially FITs, in order to stimulate investment.   

 

This chapter has not analyzed the continuity of the tax incentives nor the administrative 

requirements for the access to the tax incentives. Future studies could explore the procedures for 

tax incentive qualification and access.    
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Chapter 6: Soft Loans in ASEAN 

Countries 

6.1. Fundamentals of Soft Loans 

 

One key issue that has been observed about the development of renewable energy since the early 

stages of their commercialization is the difficulties associated with financing projects. Though the 

technologies are now proven and mature, players in developing countries, including financial 

institutions, may have limited knowledge and perceive high uncertainties around its technological 

capability as well as the costs and benefits. These factors result in high risk perception of renewable 

energy projects. 

 

This information asymmetry leads to limited financing or to loans with higher interest rates, which 

help financial institutions compensate for the perceived risk associated with renewable energy 

projects. High interest rates can threaten a project’s viability by making it less profitable or not 

profitable at all (Justice and Hamilton, 2009). 

 

A possible solution to this issue is the use of a soft loan which is a financial incentive that has been 

used to support renewable energy development in several countries. Usually it takes the form of a 

loan offered by public authorities with an interest rate below the market rate, or also with a loan 

term more flexible than in the case of a commercial loan. Financial institutions should be engaged 

from the design process of the project. They have to be willing partners in the process, gaining 

knowledge about the renewable energy market when designing the soft loan structure. By offering a 

more attractive rate, renewable energy projects that would otherwise not be able to find financing, 

can be funded. In this structure, the public authority bears a part of this risk to make it easier for the 

projects to be financed. 

 

On top of low interest rates, these loans can also be backed up by public credit guarantee for the 

loan, which would further help reduce the risk perceived by the banks. The soft loan can be open to 

all types of renewable technologies, or only open to a limited number of different technologies, 

depending on the government’s RE policy objectives. 

 

The structuring of a soft loan requires a source of public funding. A potential source of funds is a tax 

on non-renewable energy sources to finance the soft loans (e.g., gasoline tax or tax on other fossil 

fuels), such as in the case of Thailand. Other sources of funding include tax income or fund from 

international development organizations.   

 

There are two different levels of soft loans. The first one is a national-level soft loan, provided by the 

government of the country and the national banks. The second is an international-level soft loan, 

provided by foreign development banks such as the World Bank and the Asian Development Bank. 

Soft loans can also be provided by private organizations. This chapter will only focus on the soft 

loans provided by public authorities as a part of the renewable energy policy of the country. 
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6.2 Soft Loans in ASEAN 

 

In the ASEAN region, three countries are using or have used soft loans to promote renewable energy 

development: Indonesia, Malaysia, and Thailand. Each of them has a unique design of soft loan 

structure as discussed in the sections below. 

6.2.1 Institutions and Source of Funding for Soft Loans 
 

Table 31: Institutions and source of funding for soft loans 

 Indonesia Malaysia Thailand 

Scheme 
Geothermal Facility Fund 

GFF 

Green Technology 

Financing Scheme (GTFS) 
Revolving fund 

Hosting Institution 
Government Investment 

Unit (PIP) 

GreenTech and Credit 

Guarantee Corporation 

(CGC) 

Department of Alternative 

Energy Development and 

Efficiency 

Source of funding Government budget Government budget ENCON Fund (special tax) 

 

Source: Authors’ compilation 

 

The hosting institutions, or the public institutions that are in charge of handling the fund, could be 

created specifically to oversee fund management or could be associated with an existing public 

organization. For the latter case, the management of the soft loan requires building new 

competence. In Indonesia, the geothermal facility fund (GFF) has been placed under the authority of 

the sovereign wealth fund of Indonesia, also known as Indonesia Investment Agency or Pusat 

Investasi Pemerintah (PIP). This organization, at first sight is not specialized in renewable energy, but 

is enlisted by the Indonesian government with the effort to promote RE. 

 

For Malaysia and Thailand, the hosting institutions are embedded within the ministry of energy of 

the country. Under Malaysia’s Green Technology Financing Scheme (GTFS), there are two 

organizations in charge: Malaysian Green Technology Corporation (GreenTech Malaysia) and Credit 

Guarantee Corporation Malaysia Berhad (CGC). GreenTech Malaysia’s role is certifying the eligibility 

of the projects to get financing from the GTFS. CGC is in charge of providing a 60% guarantee of the 

financed amount and issuing letters of guarantee that RE projects can use to seek financing from 

banks (GTFS website). In Thailand, the Revolving Fund is a part of the ENCON fund, and this one has 

been placed under the responsibility of DEDE (M. Beerepoot, N. Laosiripojana et al., 2013). 

 

The three countries also differ in the sources of money. For Thailand, the funding of the revolving 

fund comes from ENCON fund, which collects levies through the gasoline tax (M. Beerepoot, N. 

Laosiripojana et al., 2013). In both Indonesia and Malaysia, the money for the fund is coming from 
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the state budget as a part of the budget allowed to renewable energy policy, financed from general 

tax revenue. 

6.2.2 Eligible Technologies and Borrowers 
 

Table 32: Eligible technologies and borrowers 

 Indonesia Malaysia Thailand 

Eligible technologies Geothermal 
All renewable 

technologies 

All renewable 

technologies 

Eligible borrower 
Local government and 

private companies 

Malaysian owned 

companies 51%(1) or 

71%(2) 

Private companies as 

renewable developers 

 

(1) = Producer of renewable energy 
(2) = User of renewable energy 

 

Source: Authors’ compilation 

 

A soft loan can be available to certain types of consumers to promote only national companies, for 

example. It can also have a focus on a particular sector of renewable energy that can be identified as 

key, or it can have a broad reach covering as many types of technologies and borrowers as possible.  

As we can see on the table above, countries have chosen different paths for their soft loan design. 

Indeed, Indonesia has limited the fund to geothermal technology when Malaysia and Thailand have 

opened their funds to all type of renewable technologies. One of the reasons why there is a 

technological focus in Indonesia may be the huge geothermal reserves, estimated to represent 

about 40% of total world reserves. With the large gap between actual installed capacity of 

geothermal energy and reserves (R. Atje & Y. Rizal Damuri, 2013), it is not surprising why the 

government is now focusing on developing geothermal energy. Considering the need to exploit 

diverse types of renewable energy, however, the availability of the soft loan fund to all renewable 

energy technologies, such as in the case of Thailand and Malaysia, may be a better design. 

 

Concerning the eligibility of the applicants for a soft loan, in the case of Malaysia, GreenTech opened 

the soft loan application only for companies that are Malaysian-owned. There is a subdivision on the 

percentage of shareholding in a company, depending on the position of the company in the energy 

supply chain. If a company is a producer of renewable energy, then the minimum percentage to be 

nationally owned is 51%. But if a company is a user of renewable energy (i.e., user refers here to 

companies such as suppliers or distribution utilities), then this percentage must to be at least 71% 

(GTFS website, 2017). 

 

In the case of Indonesia, the fund was open to both local governments in the country and also 

private companies willing to invest in geothermal energy. In the case of Thailand, applications for 

soft loans from the revolving fund are open for private companies who are renewable energy 

developers. 
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Malaysia has a clear objective that development of renewable energy is in relation with the 

development of national companies of the sector. They want a strong domestic industry that is not 

dependent on foreign companies, evident in Malaysia’s positioning of its renewable energy industry 

in strengthening the local supply chain and local innovation. In fact, Malaysia is one of the main 

producers of solar photovoltaic panels in the world, with most of their products exported. By limiting 

access to soft loans to Malaysian companies only, they can develop strong local solar project 

developers that can compete with multinational developers, for example. 

 

6.2.3 Details of Soft Loan Characteristics 

 

Table 33: Details of soft loan structures in ASEAN 

 Indonesia Malaysia Thailand 

Maximum size of the 

loan (million $) 
30 23.2(1) or 2.3(2) 1.25 

Interest rate 5.5%  2% rebate 4% 

Market rate 6% 6.4%(4) 6.0331% (3) 

Tenor (years) Not known 10(2) or 15(1) 7 

Technical support Yes Yes Yes 

Credit guarantee No Yes, 60% of the loan Yes (from ESCO fund) 

 

Source: Authors’ compilation 
 
Exchange rates as follows 

- 1 THB = 0.0289803 $ 
- 1 MYR = 0.231713 $ 
(1) = Producer of renewable energy. 
(2) = User of renewable energy. 
(3) = lending rate of 2009 from average from the 4 main commercial banks of Thailand. 
(4) = Lending rate average of the period of the GTFS in Malaysia. 

 

The table above illustrates the important differences in the details of the loans available. In 

Indonesia, this size of the loan is the highest of the three countries and is capped at 30 million USD 
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(R. Atje & Y. Rizal Damuri, 2013). This can be explained by the fact that the fund has a focus on the 

exploration and drilling of geothermal projects, which is the stage that is capital intensive and very 

risky. A huge amount of money is required to search for geothermal resources and hence the 

maximum loan size for the Indonesia’s program must be high enough to cover the high costs 

associated with it. For Malaysia, the size of the soft loan is differentiated for producers and users of 

energy. For producers of energy, the maximum size will be more important and can be up $23 

million, whereas the cap is only $2.3 million for the energy users. Thailand has the smallest loan cap 

at USD $1.5 million. 

 

In terms of the interest rates of the soft loan, Malaysia allows the banks who offer the loan to fix 

their own interest rates, and then the GTFS will subsidize a 2% interest rate on this loan. For 

example, if we see the market rate in the chart is 7%, it means that the company getting the soft 

loan will have a loan contract with the bank. Though the bank charges interest of 7% for the project, 

the company will only pay an interest of 5%, with the remaining 2% being paid by GTFS and the GTFS 

will pay the bank 2% of the interest of the soft loan given to the investor. The fund is reducing the 

cost of the loan by bearing a part of this cost and in addition helps reduce the risk to the bank 

through credit guarantee. 

 

In the case of Indonesia, the GFF uses the interest rates offered by the Central Bank of Indonesia (R. 

Atje & Y. Rizal Damuri, 2013), which is about 5.5% and is a bit lower than the market lending rate at 

about 6% in this period. The developers of geothermal technology are required to pay back the 

difference to the GFF. To be more precise, the fund will finance projects only for the early stages of 

project, exploration to find resources, and as this stage is uncertain, as we saw it previously, this is a 

risky stage with a high risk of failure. It is complicated to finance projects by loans without having a 

high interest rate associated. 

 

In Thailand, banks are required to cap the interest rate at 4% maximum for the soft loan. Here we 

have two types of decision to make the interest rate advantageous for renewable energy projects. 

Malaysia allows banks to fix their own interest rate and create a spread in favor of the project by 

using the fund to pay for 2% of the interest rate, so the rate of the loan will be inferior of the market 

rate. In Thailand, it is a different vision that has been adopted; the fund doesn’t pay a part of the 

interest rate of the loan for the investor. Instead, the bank who is a partner with the scheme cannot 

lend the money of the soft loan to an interest rate above 4%. 

 

When comparing the degree of subsidization through interest rates, Thailand and Malaysia both 

subsidize the loans by absorbing the 2% difference in interest rates. In Thailand, the revolving fund is 

about 4%, and the market rate for loans was about 6.0331% (average lending rate of the four 

principal banks of Thailand for 2009). Thus, there is a spread at the advantage of soft loan users 

about 2.0331% per year. For Malaysia, there is a spread also in favor of the soft loan beneficiary, of 

2% and for Indonesia, the spread is only 0.5% at present. 
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Figure 9: The cycle of revolving funds in Thailand 

 

Source: Beerepoot et al. (2013) 

 

In the case of Thailand, the principal for the loan is provided by the fund. DEDE gives the money to 

the partner’s banks of the revolving fund and the banks will distribute the loans to the renewable 

energy projects that are approved. The interest rate that is used by DEDE for this loan to the banks is 

about 0.5% per year, so the soft loan structure in Thailand is cyclic as shown in the figure above. The 

banks pay back the principal to the revolving fund by using the payments of the clients who got the 

soft loan. 

 

Concerning the tenor for the loan, once again the countries have different requirements. In the case 

of Indonesia, the tenor is not indicated, as the payback of the loan is linked to the success of the 

exploration stage. If the exploration shows that there is no possibility to exploit the geothermal 

resources, then the entity who used the money doesn’t have to pay back the fund for borrowed 

money. 

 

For Malaysia, the tenor of the loan differs according to the type of actor who applies for the loan. 

The producers get a longer tenor of up to 15 years, and the users can have a shorter tenor of 10 

years. This can be linked with the maximum loan these two types of actors can get from the GTFS. 

The producers can make a bigger investment so it is logical that they get a longer tenor to be able to 

pay back the loan. Moreover, getting a longer tenor can favor the possibility that a project is more 

profitable than if the tenor was shorter. 

 

For Thailand, the tenor of the soft loan is set to seven years, so it has a shorter period of tenor in 

comparison to Malaysia. But this shorter tenor is also linked logically with the relatively small size of 

the loan up to USD $1.5 million.  
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All three countries provide technical support for borrowers. In Indonesia and Malaysia, the support 

will be for the applicants who want to obtain a loan, and in Indonesia, this will be to help them to get 

accurate data to find the best location to start exploration (BLP, 2016). In Malaysia, this support will 

help the applicants to have a better knowledge of the renewable energy technology and to see the 

possibility of the GTFS (GTFS website). In addition to the borrowers, GreenTech Malaysia also 

conducts regular training programs and workshops for financial institutions to create awareness on 

green technology (Syed Mustafa, 2014). 

 

For Thailand, technical support is available through the ESCO fund. The ESCO Fund was established 

by the Thai government to source money from the ENCON Fund in order to support energy 

efficiency and renewable energy projects.  The technical assistance is offered for the investors of 

renewable energy projects to help them learn how to conduct feasibility studies or audit. The 

technical assistance costs up to THB 100,000 (M. Beerepoot, N. Laosiripojana et al., 2013). 

 

Concerning the possibility of obtaining a credit guarantee for a loan, Indonesia is the only country 

that does not offer a credit guarantee associated with the soft loans; the developers must buy 

themselves the guarantee. But in the case of Malaysia and Thailand, it is possible to get a guarantee 

from their respective funds. For Malaysia, the guarantee is automatically provided by GTFS if the 

project is declared eligible to apply for the soft loan. This guarantee will cover 60% of the loan. So in 

Malaysia, the soft loan structure works as a package combining the loan and the guarantee (GTFS 

website). 

 

For Thailand, the guarantee is not provided through the revolving fund but can be sought from 

another fund under ENCON, i.e., the ESCO fund. This fund is also under DEDE responsibility and the 

guarantee comes with conditions. It is limited to an amount of THB 10 million and there is a fee to 

pay each year of about 1.75% of the amount that is covered by the guarantee. Finally, this guarantee 

has a duration of only five years, so it may not cover the entire duration of the soft loan as the tenor 

of the loan can be up to seven years. (M. Beerepoot, N. Laosiripojana et al., 2013). Perhaps due to 

these limitations, the results have been quite disappointing, as the guarantee has not been used 

much by investors in Thailand, mainly because of the limitation of the amount.  
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Box 6.1: Effect of the spread of interest rate in Thailand 

This box illustrates the effect of using an interest rate below the market rate in the case of Thailand.  

 

Considering a PV project of 1 MW with an installation cost of 2.31$/W, the total installation cost will 

be about USD $2.31 million. The market interest rate was at 6.0331% per year in 2009 and the 

subsidization at 2.0331% (Bank of Thailand, 2009). The tables below illustrate the impact of a normal 

interest rate (Case 1) vs. a subsidized interest rate (Case 2).   

 

Case 1: Loan of 2.31 million dollar with the market rate at 6.0331% (D:E ratio of 1:0) 

 

 0 1 2 3 4 5 6 7 

Interest 0 139,365 122,778 105,191 86,543 66,770 45,803 23,572 

Principal 0 274,924 291,511 309,098 327,746 347,519 368,485 390,717 

In this case, at the end of the payback of the loan, the project owner have paid a total interest to the 
bank about $590, 022 USD. 

 

Case 2: Soft loan of 1.5 million $ with a rate of 4% and a loan of 0.81 million $ with a rate at 6.0331%. 
(D:E ratio of 1:0) 

 

 0 1 2 3 4 5 6 7 

Interest  

Soft loan 

0 48,868 43,052 36,885 30,346 23,413 16,061 8,266 

Interest 

market 

rate 

0 60,000 52,403 44,503 36,287 27,741 18,855 9,612 

At the end of the payback of the loan, the project owner will have paid a total interest about USD 
$455,842. 

In conclusion, having a spread of 2.0331% with the soft loan has a great impact on the profitability of 
the renewable energy project by reducing the cost of the loan by 23%.  
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6.2.4 Results and Impacts of Soft Loans 

 

Table 34: Results and impacts of soft loans 

 Indonesia Malaysia Thailand 

Size of the fund $200 million 
3.5 billion RM 

($1,011 million) 

1,000 million THB 

($30.7 million) 

(for RE) 

Total loans provided by 

the fund 
0 

2.96 billion RM 

($855 million) 

1,988 million THB  

($61 million) 

(RE & EE loans) 

Total investments 0 
5.51 billion RM 

($1,592 million) 

6,353.33 million THB 

($195 million) 

Partnership with financial 

institutions 
No Yes, 26 Yes 11 

Job creation No data 4000 No data 

GHG emissions avoided 

(million ton of CO2eq/yr) 
No data 3.14 59.27 ktoe/yr 

 

Source: Authors’ compilation 
- BLP (2016) 
- GTFS official website 
- Green Bank Network website 
- DEDE website 

 

 

The implementation of soft loans have been shown to be successful in Malaysia and Thailand. For 

Malaysia, the use of soft loans through the GTFS has been a great success. The fund was supposed to 

end in 2017, but it has been extended until 2022 with an increase in its budget. During the initial 

stage of the fund between 2010 and 2017, the budget was raised from MYR 1.5 billion to MYR 3.5 

billion in 2013. Based on the statistics published by GreenTech, GTFS has supported 272 projects 

with a total of loans provided of MYR 2.96 billion. If we look at the total investments made in 

renewable energy thanks to the soft loans, the result is about MYR 5.51 billion, so the GTFS 

stimulates the renewable energy sector with total investments twice as high than the total amount 

of the loans. In terms of employment, these investments have created about 4,000 jobs in the 

country. Finally, in terms of emission of GHG, it is estimated that it is about 3.14 million tons of 

CO2eq emissions per year has been avoided thanks to GTFS (GTFS website). The fund has created a 

wide partnership for the soft loans, with 26 commercial banks involved in the process. Malaysia had 

to invest a lot in the soft loan scheme to accelerate development of renewable energy and has 

largely succeeded. 



 

DESIGNING RENEWABLE ENERGY INCENTIVES  

AND AUCTIONS: LESSONS FOR ASEAN 
127 

 

For Thailand, the size of the revolving fund was about USD $55 million when it started in 2002 but 

this size changed multiple times, as the fund has seen five phases with a new size defined for each 

phase. The cumulative budget has been USD $261 million since 2002. But before 2007, the revolving 

fund was giving loans to energy efficiency projects, and has been funding renewable energy projects 

over the period 2007-2010, with a total budget about THB 1,000 million (USD $31 million). It is 

estimated that in total there has been THB 1,988 million (USD $61 million) distributed as soft loans 

(this data combines the loans for both energy efficiency and renewable energy projects). The total 

investments in the sector of renewable is estimated at THB 6,353.33 million1 (USD $195 million). 

There have been 11 banks who became partners with the revolving fund to distribute soft loans and 

helped finance 112 RE projects (D. Limaye, W. Mostert et al., 2013). Approximately 59.27 ktoe per 

year of CO2 emissions have been avoided due to this soft loan scheme.  

 

The use of soft loans has been described as a great success in Thailand. After five phases of 

financing, the fund is now phasing out by gradually reducing its size. This is being done because it is 

estimated that banks have gained enough knowledge about renewable energy technologies and 

have a better appreciation of the risks associated with RE projects. Therefore, the fund is not 

necessary anymore, as financial institutions are ready to finance with their own capital the projects 

(CCAP, revolving, and ESCO fund for renewable energy and energy efficiency). 

 

For Indonesia, the results are not as positive as the other two countries and there is not much data 

from this fund available. Since it launched in 2012, many observers agree that the fund has been a 

failure. Indeed, the ADB, in its interview for the CTF in 2016, stated that no funds of the USD $200 

million budget of GFF have been used so far. This is due to the fact that to get the loan, a developer 

must have a collateral to cover the loan, so no company has decided to use the fund. 

 

In conclusion, Indonesia is a latecomer to the list with a fund launched in 2012, and with a smaller 

budget, limited to only one type of renewable energy and for one stage of the project. Malaysia and 

Thailand have been the most active countries of the region to use soft loans, having provided a large 

enough budget to support access to financing for renewable energy developers. For both countries, 

the soft loan schemes have been considered a success. Malaysia is extending the scheme until 2022, 

and Thailand is gradually reducing the size of the scheme as financial institutions can now support 

the renewable energy investments without the need for public support. 

6.2.5 Analysis of Implementation Issues 

 

This last section raises a number of issues that have appeared when countries have implemented 

the soft loan structure to promote investment in renewable energy. The first issue concerns the use 

of soft loans in Indonesia, which is open to a particular stage of development of a project and limited 

to geothermal energy. By doing so, the Indonesian government closed the door to many potential 

projects being funded. 

 

                                                        
1 To estimate that, we choose to define the debt part (soft loan + commercial loans) of the total investment equal to 60% 
and find out the equity part and the total investment, from the data of total lending. Data on DEDE website. 
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What we can learn from this is that limiting access of soft loans by a particular technology or a 

particular stage of a project may reduce opportunities to expand the RE market. This limitation, 

among many others, can explain why the growth of the RE sector in Indonesia has mainly been 

limited to geothermal and biomass.  

 

Another issue to be raised is the origin of the money allocated to the fund dedicated to the soft 

loans. In the case of Indonesia and Malaysia, the money was provided by the state budget. This can 

be a key barrier when trying to replicate the mode to other developing countries since not every 

government is ready to allocate state budget to promote renewables. 

 

Thailand succeeded in finding another approach to get money for its fund, without placing the 

burden on the state budget. By collecting funds from gasoline taxes, the burden of supporting RE is 

spread out to gasoline users, which is minuscule and hence makes it easier for the government to 

sustain the program. 

 

Another implementation issue is the need for a guarantee for the loan payment. Malaysia has been 

successful with its GTFS since the guarantee is combined into a package with a low interest rate. 

When there was no guarantee available in Indonesia or a guarantee that is available from a different 

organization other than the one who gives the soft loan in Thailand, the financing for RE projects 

becomes more difficult. It appears that when a government thinks to use soft loans as an incentive, 

an additional guarantee must be designed as a part of the package to increase the chance of 

financial closures. 
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Chapter 7: Other Incentives (Capital 

Subsidies and Renewable Energy 

Certificates) 

This chapter focuses on other incentives for grid-connected renewable power which are not 

implemented widely in several ASEAN countries, or have been planned but not yet implemented in 

any ASEAN countries, namely, capital subsidy and tradable renewable energy certificates (REC). 

 

7.1 Capital Subsidies 

7.1.1 Fundamentals and Implementation in ASEAN Countries 

 

Capital subsidies (or investment subsidies) are subsidies that cover a share of the upfront capital 

costs of an asset or project. They can take the form of consumer grants, rebates, or one-time 

payments. Based on our research, no ASEAN countries have provided capital subsidies for grid-

connected renewable power projects. However, Thailand is the only country which plans to provide 

a capital subsidy for RE power projects, and some ASEAN countries have provided capital subsidies 

for energy efficiency or biogas projects (e.g., Thailand) (M. Beerepoot, N. Laosiripojana et al., 2013), 

and off-grid RE systems (e.g., Cambodia).  

 

Cambodia’s Renewable Energy Fund (REF) is available for off-grid systems only. The government of 

Cambodia has a program to provide a subsidy of USD $100 per system to developers in order to 

support the purchase or installation of RE systems. Electricité du Cambodge (EDC) has in 2014 

established a USD $6 million fund to operate the Renewable Energy Fund (REF) and to implement 

other rural electrification development programs. A capital assistance of USD $400/kWh for small-

hydro projects and USD $300/kWh for other RE technologies are also in place. 

 

In 2017, The Thai Energy Conservation Promotion Fund allocated THB 2,000 million to DEDE to 

provide a capital subsidy for the implementation of renewable energy projects that would be 

operated and owned by government agencies. Eligible RE projects for this subsidy include RE 

projects for electricity generation, heat generation, and for transportation fuels. 

 

DEDE will grant 100% of total investment cost (investment subsidy) to renewable energy projects 

operated by government agencies. The amount of support for government agencies is not more 

than THB 52.50 million per project and per area of the government agencies. The subsidy can cover 

the support for purchasing equipment, machine, renewable energy equipment testing installation, 

and other technologies related to renewable energy up to THB 50 million, and a consultancy fee of 

not more than 5% of total equipment cost. 

 

Government agencies with eligible projects had to apply for the capital subsidy between March and 

April 2017. Submitted projects are currently being evaluated. 
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7.2 Tradable Renewable Energy Certificate or Renewable 

Portfolio Standard Systems 

7.2.1 Fundamentals 

 

In the renewable portfolio standard (RPS), a regulator requires that utilities or power producers 

procure a certain percentage of the electricity (or a quota) from a renewable source. Utilities which 

cannot procure renewable electricity to fulfill the quota have to pay a fine. Renewable energy 

certificates (REC) are distributed by the regulator to utilities when a certain amount of electricity is 

produced from a renewable source. Usually this amount is about 1 MWh of electricity for one 

certificate. RECs are considered a commodity and can be traded in a market. Utilities that can 

exceed their renewable electricity quota can trade by selling their RECs to other utilities which 

procure less than their quota. This RPS system works the same way as carbon markets that have 

emerged over the last two decades following the Kyoto protocol. The RPS system is a kind of a cap 

and trade instrument, incentivizing power producers to develop renewable power plants or buy 

RECs to fulfill their quotas. With the RPS system, renewable power producers may be able to get 

extra profit by trading the excess certificates. This incentive can make renewable energy more 

attractive and stimulate the development of renewable energy industry in a country (APEC Energy 

Working Group, 2012). A detailed comparison between RPS and FIT is summarized in the figure 

below. 

 

Figure 10: A Comparison between Feed-in Tariff vs. Renewable Portfolio Standard 

 

 

Source: Kettha (2008) 

 

The big advantage of using REC is that the cost for public authorities will be less than that of some 

other incentives (APEC Energy Working Group, 2012). For example, in the RPS system, the regulator 

has to record and issue the certificates and also create a market where it is possible to trade them 

but the private actors will support the cost of the incentive, in particular, if the utilities which cannot 

fulfill the quota have to pay a fine or buy the certificates in the market. 
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7.2.2 Implementation in ASEAN Countries 

 

The Philippines is the only country in ASEAN that has planned to use RE certificates. 

 

Institutions and general design of the RPS system 

In 2008, Philippines released the Republic Act no 9513, also named the Renewable Energy Act of 

2008. Several incentives were initiated by this act, including the creation of renewable portfolio 

standards and of a market for the REC. Indeed, it has been decided that the regulator (i.e., the 

National Renewable Energy Board, a division of the Filipino Department of Energy) will define the 

percentage of electricity produced by a renewable source that every actor of the electricity sector 

must achieve. The actors of the sector are defined as “generators, distribution utilities, or suppliers” 

(Department of Energy 2008). The obligation to meet the renewable electricity production 

requirement is yearly and the minimum percentage of electricity produced by a renewable source is 

gradually raised every year by the Department of Energy. 

 

The establishment of this RPS is only the first step of the Filipino renewable energy certificate. The 

second step is to create a renewable energy registrar. This organization is in charge of issuing RE 

certificates. Finally, the third step is to create a renewable energy market (REM). It is defined as a 

sub-market of the spot market for electricity in the Philippines. This market makes it possible for the 

actors who over-achieve the objective that the DOE has given to trade excess certificates they own. 

By doing so, they will make a profit from trading in this market. The RECs will be used and traded as 

a commodity on the market, but trading the certificates is not the only available option possible for 

actors with an excess. They can also decide to bank these certificates and use these later for 

themselves. But this banking is limited in time, an actor can bank its certificates only for one year 

(APEC Energy Working Group, 2012). 

 

As of the time of this report, the RPS system has not been implemented. Indeed, the RPS was still in 

the approval process in 2016, and thus, no results or impacts of the RPS can yet be seen.   

 

In 2016, the final draft defining the RPS was released by the DOE. This draft defines the RPS the 

minimum percentage of the renewable electricity generation/sales that the actors must 

produce/sale, and also the yearly incremental rate percentage of RE to reach. The circular defines 

the incremental percentage to 2.15% and also provides a list of the technologies that are considered 

renewable energy, including all the main technologies (e.g., biomass, solar, wind, hydropower, and 

geothermal). 

 

RPS is still a new incentive for the ASEAN. The Philippines is the only country in the region which has 

started to design this kind of certificate with a dedicated market, but at this date, the system is still 

waiting to be launched. The RPS final draft was released last year marking it the first step to reach a 

viable system of tradable renewable energy certificate. There are no lessons learned or best 

practices which can be drawn based on this incentive in ASEAN.
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Chapter 8: Overall Lessons Learned 

on RE Incentives and Auctions in 

ASEAN 
 

This report has so far discussed and analyzed key design elements of RE incentive schemes in ASEAN 

and auctions. A further analysis of growth rate of RE power installed capacity also reveals that 

countries with a combination of incentives have seen the greatest growth in renewable power. 

Specifically, Malaysia has seen an average annual growth rate of 22.9% between 2006 and 2016, 

followed by 12.7% in Thailand, 7.6% in Indonesia, and 5% in the Philippines, for renewable power 

(excluding large hydro) respectively (See Annex A for the installed capacity of each type of RE in each 

ASEAN country). Nevertheless, there is room for improvement for all the ASEAN countries in order 

to contribute to ASEAN’s RE targets. This chapter summarizes the lessons learned based on the 

analysis of each scheme’s design elements below. 

 

8.1 FITs 

● FIT schemes in Thailand and the Philippines have been the most successful compared to 

other ASEAN countries. 

● Malaysia has consistently topped the list except in the rate structure analysis, where 

Thailand was shown to have the best model with all necessary components. The Philippines 

tops the list when it comes to project security with longest PPA contract. 

● Setting sufficient and effective rates are important for stimulating the investment in RE 

projects under the FIT scheme. The preliminary assessment of effectiveness of the FIT in 

Vietnam shows that the rates are not sufficient enough for investors. The rates have 

therefore been one of the barriers to the development of these RE projects. The same 

situation happened for Malaysia, with FIT rates for technologies other than solar PV still 

insufficient, resulting in a small number of projects and generation capacity. 

● Application processes in most cases are based on first-come, first-served basis. Malaysia’s 

online platform named e-FIT helps reduce costs and risks. Application process in the 

Philippines requires completed projects before applying for FIT.  Thailand has changed the 

application process for FIT from first-come, first served to bidding. 

● In the project implementation stage, Malaysia has more flexible PPA application process. 

There are nine types of RE PPA for different RE technologies. The Philippines has the longest 

PPA guarantee of 25 years, providing more security for RE projects. Tedious regulatory and 

permitting process may lead to delays in project implementations.  

● FIT funding from ratepayers is better than from taxpayers. This is because the required funds 

for the FIT can be allocated to different groups of ratepayers using a “polluter pays” 

principle such as in Malaysia, i.e., charging more per unit for heavy electricity users, while at 

the same time reducing the burden on the poor by charging less per unit in this group. On 

the other hand, by supplementary funds, Vietnam’s VEPF could be case study in getting 
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support.   

● In case of grid access, Malaysia and Thailand appear the most effective in having a centrally 

published codes and procedures for accessing the grid.  Having such transparency and clear 

communication on the requirements for grid interconnection improves the ease of doing 

business and makes it easier for new players to enter the market. 

8.2 Self-Consumption Schemes 

● Most countries in ASEAN have net billing schemes (Malaysia, the Philippines, Singapore), 

although they call them net metering, while Indonesia and Vietnam (pilot) are the only 

countries that have net metering. Both Thailand and Malaysia have key government officials 

who have learned about net metering lessons in the U.S. and hence try to avoid the mistakes 

by not implementing the classical form of net metering – one that allows excess electricity to 

be used to offset bills at the full retail rate (See section 3.3.4 for more information). 

 

● Different stages of self-consumption schemes in ASEAN countries include: 

o Malaysia, Thailand, and Vietnam are at the beginning stage and the results have yet 

to be seen. 

o Singapore’s self-consumption scheme seems self-sustaining due to favorable 

economics and clear, streamlined procedures 

o The Philippines is another successful country in implementation of self-consumption 

scheme due to high retail electricity price and declining cost of PV. 

o Indonesia’s self-consumption scheme, even though announced in a regulation since 

2003, still needs improvement in terms of better regulation. 

● Low electricity retail tariffs are key factors that slow down the market development of self-

consumption schemes in Indonesia and Malaysia. 

● Comprehensive legal documents support the success in the Philippines. 

● Malaysia has very detailed guidelines, all information public on website and customers can 

check remaining quota only via eNEM system. This aspect can be a role model for other 

ASEAN countries. 

● Other countries haven’t fully developed all building blocks. Lack of supporting regulations in 

Indonesia leads to unsuccessful deployment.  

● Singapore has never had a dedicated scheme for self-consumption, so may look as if there 

would be lack of specific policy support. This is because Singapore has had a long-standing 

policy to promote a level playing field among all fuels/technologies through market 

competition. In Singapore, therefore, DPV can only become competitive when its LCOE can 

compete with market retail rate. 

8.3 Auctions 

● Designing the pre-qualification requirements for auctioning to include strict bid bond, 

substitute bond, and a penalty fee could help ensure that a high percentage of awarded 

projects can be realized. Other policy objectives of auctioning such as local content and 

participation of local investors could be fulfilled by integrating these objectives into the pre-

qualification requirements for auctioning. 

● Conflicting policy objectives (e.g., lowest price versus local content) in the design of the RE 



 

DESIGNING RENEWABLE ENERGY INCENTIVES  

AND AUCTIONS: LESSONS FOR ASEAN 
134 

auctioning could result in a low percentage of the winning projects realized, as in Indonesia 

case. Careful design of RE auctions to avoid such conflicting objectives is thus important. 

● The institution for auctioneering can also play an important role for achieving policy 

objectives as is the case of Indonesia. Indonesia’s new regulation of 2017 changed the 

auctioneer from EBTKE to the National Utility, PLN, to increase the effectiveness of the 

scheme. 

● Policy and regulatory consistency is important for the progress of RE development. In 

Indonesia, over the past years, there have been changes in the regulations that governed 

the solar auctioning, resulting in lack of security for project developers and progress of the 

solar auctioning. 

● Little time given by the auctioneer for bidders to prepare bidding documents, and lack of 

data required for bidding led to the failure of several auctions to select winners. Participants 

in Indonesia were given 14 days after the auction announcement to prepare and upload a 

comprehensive package of bidding documents on the EBTKE website. Eventually, many 

participants were not able to meet the conditions. 

● Low competition in the auction led to a failure to drive the price down and to achieve the 

capacity goal. To ensure that the auction attracts a large number of applicants is also 

important for achieving the auction objectives. Thailand’s biogas auction did not attract a 

large number of applicants, and therefore, competition was low. 

8.4 Tax Incentives 

● Tax incentives play an important role, but should be complemented by an appropriate FIT 

scheme and simplified permitting procedures. 

● Some countries (Thailand, Malaysia, and the Philippines) give preferential tax treatment to 

renewable energy, whereas others (Indonesia, Laos, and Myanmar) treat conventional vs. RE 

resources equally in tax terms.  In addition, some country has additional incentive for 

renewable resources of their priorities. 

● In Lao PDR, different policies have been implemented for three zones which will help to 

initiate RE in regions with poor infrastructures. 

● The tax exemption for newly-installed RE systems ranges in the period of five to ten years in 

which seven years is the most popular.  There is no magic number since each government 

has to work in its unique circumstances in order to seek a balance between building an RE 

market and losing tax revenue. 

8.5 Soft Loans 

● The use of soft loans has been proven successful in improving the knowledge of financial 

institutions about the RE sector. 

● Subsidizing the interest rate at 2% seems to be enough to incentivize the investment in RE 

technologies in Thailand and Malaysia. 

● Backing the soft loan with a public credit guarantee can help to incentivize the investments 

as in the Malaysian case. 
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8.6 Other Incentives 

● Credit guarantees have been linked to the soft loan scheme in Malaysia with success. 

● Limiting the guarantee by an amount of money has lowered the attractiveness of the 

scheme in Thailand due to the small size of the loan. 

● The designing of tradable REC is a long process in the Philippines, with the final draft of the 

RPS released seven years after the Republic Act. There is still the need to create the market 

to trade the certificates. 

 

8.7 Overall 
● Due to declining costs of solar and wind, the most cost-effective approach for power 

procurement from these two sources is an auction. Indonesia, Malaysia, and Thailand have 

had some experience with auctions already but still need improvements in the auction 

scheme designs as discussed above. Other countries that have not procured wind and solar 

on a large scale should start analyzing the institutional requirement and detailed design 

schemes for auctioning as discussed in this report. 

● A well-designed FIT mechanism is a necessary first step for initiating and expanding the 

markets for other types of RE technologies, including biomass, biogas, waste-to-energy, and 

small hydro. The characteristics of the technologies require location-specific procurement of 

fuels that introduces significant uncertainties.  For early-stage market development of these 

technologies, a FIT mechanism is a better choice than auctioning since it does not have a 

main aim of minimizing costs and hence can allow room for entrepreneurs to design a 

project that works best for them. 
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Chapter 9: Policy Recommendations 

for ASEAN Countries 
 

This study has analyzed the design of RE incentive schemes in depth and extracted lessons learned 

from each country that has the RE incentives. Based on this analysis, we propose the following 

recommendations for both ASEAN countries that already have RE incentives in place and those that 

are in the process of designing RE incentive schemes. The policy recommendations are divided into 

broad policy recommendations for the overall policy and regulatory landscape and policy 

recommendations that are specific for each type of RE incentive. 

 

9.1 Broad Policy Recommendations 
 

The promotion of RE requires a combination of incentives, including at least feed-in tariffs and 
financial support mechanisms such as soft loans and/or tax incentives.  

 
Malaysia, the Philippines, and Thailand can be seen as role models in having a combination of 

incentives in place, which have driven significant capacity growth in these countries. This policy 

recommendation confirms the ACE (2016) study that a combination of incentives will be required to 

effectively promote grid-connected RE. This is because each incentive helps reduce the risk at 

different stages of RE project development. 

 
ASEAN countries that already have FITs should look to scheme reform to match with 
characteristics of technologies and encourage competitive bidding where appropriate. 
 
Declining trends in the investment costs of wind and solar make it reasonable for governments to 

procure utility-scale solar and wind capacity using auction mechanisms. Therefore, ASEAN countries 

that already have FITs should look to transition to auctions for wind and solar. This has already been 

implemented in Malaysia and Indonesia and is being considered in the Philippines. However, 

Thailand lags behind in transitioning to solar and wind auctioning. 

 

For the rest of the RE technologies, including biomass, biogas, small hydro, and waste-to-energy, 

having a stable FIT scheme with rates that are announced in advance will be more appropriate. This 

is due to the preliminary stages of market development for these technologies in most ASEAN 

countries, except Thailand. Putting in place good FIT schemes will help build an ecosystem that 

allows local players to become familiar with project development and for the financial market to 

build up. 

 
Simplified permitting procedures and interconnection process should be a key policy and 
regulatory focus. 

 
All ASEAN countries should prioritize simplifying and streamlining permitting procedures to 

accompany the RE incentives that they put in place. Singapore can be considered a role model with 
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regard to permitting procedures and interconnection process, as the country has over time reduced 

the time and cost associated with these processes through setting regulatory goals and extensive 

engagement with stakeholders. Malaysia has also extensively utilized its online application system 

for PPA approval, but there is still room for improvement since other types of permits still require a 

lot of time. In most cases, the permits are issued by separate ministries and therefore, setting the 

institutional arrangement as a platform for collaboration on this issue is a good starting point.  

 
RE incentives, such as FITs and soft loans, should be designed with some built-in mechanism to 
account for changes in market dynamics and an eventual plan to phase them out. 
 

Several ASEAN countries have learned from lessons abroad and already put in place adjustment 

mechanisms in their FIT schemes, including the degression rates in Malaysia and the Philippines, and 

the automatic inflation adjustment mechanism in the Thai FIT rate structure. Other ASEAN countries 

that are exploring the implementation of FITs could adapt these mechanisms to their local market 

dynamics. Soft loan programs should be designed with the plan to gradually phase them out while at 

the same time strengthening private financial institutions’ capability to be able to lend to RE projects 

on their own.  

 
Further studies should be conducted on grid interconnection standards and procedures.  
 
While ACE is in the process of analyzing the grid codes in ASEAN countries, each ASEAN country can 

immediately initiate a stakeholders’ engagement platform that utilizes expertise from the utilities as 

well as academia and take into account actual implementation experiences of existing grid codes. 

 

Furthermore, interconnection procedures should be focused on minimizing the time between 

interconnection application and approval.  Because these procedures involve interactions between 

various utilities and the applicants, the regulator in each country should set a central platform with a 

goal to improve the grid code in order to accommodate renewables.  

 

9.2 Policy Recommendations for Each RE Incentive 

9.2.1 Policy Recommendations Specific to FITs 

● An effective FIT rate structure should: (i) be based on LCOE plus an investment returns 

premium; (ii) have a regular revision and review; (iii) be highly differentiated, e.g. by 

type, scale, location. 

 

In order to effectively stimulate the investment in RE, FIT rates need to be set high 

enough to attract investment and at the same time not too high to the point where it 

becomes a subsidy burden. Therefore, the principle of setting FIT rates based on LCOE 

plus an appropriate return is appropriate for this purpose. As costs of RE technologies 

may significantly change over time (e.g., declining cost of solar and wind) and market 

development proceeds, regular review and revision is also important to ensure the rates 

match with the costs of technologies and market conditions. In addition, as the cost of 

RE technologies can vary substantially depending on the type of technology, scale/size, 
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and location, the FIT rates should thus be differentiated by type, scale, and location in 

order to encourage widespread implementation of RE projects. 

 

● Application process should be based on a “first come, first served” policy, which is 

embedded in a convenient online platform to allocate quota and track the progress.  

 

A well-designed online platform for accepting applications has been proven effective in 

reducing the time and hence cost of travel for applicants, the processing time for the 

administrators, and reducing human interactions between the applicants and the 

officials who would be approving the applications. Furthermore, the online platform can 

serve additional functions such as allocating quota, tracking project progress, and 

reporting the status of each applicant’s application, thereby improving the efficiency and 

transparency of the whole application process. 

 

● Long-term FIT payment duration, at least 20 years, with possible extensions. A 

streamlined PPA issuance regulation. Indonesia government should clearly identify the 

PPA period. 

 

Long-term FIT payment duration is important in order to provide security for RE 

investors. Indonesia government should therefore clearly identify the PPA period. A 

streamlined PPA issuance regulation is also important to facilitate the investment. 

 

● Must ensure that FIT funding policy is “credible, transparent, and sustainable” over the 

long-term. Funding could come from ratepayers but should not largely affect electricity 

prices.  

 

A FIT funding policy that is credible, transparent, and sustainable can help improve 

public acceptance and ensure certainties for the potential investors. 

9.2.2 Policy Recommendations Specific to Self-Consumption Schemes 

● All building blocks in self-consumption schemes must be considered in building up the 

mechanism. Having in place all the building blocks will make the promotion of self-

consumption successful and can prevent problems that may arise later on.  For example, 

when a compensation mechanism is in place without a streamlined permitting and 

interconnection process, the capacity of RE projects procured will likely be lower than 

the expected target. 

 

● Comprehensive supporting documents from law, regulations, and guidelines should be 

fully developed before deploying a self-consumption program. 

Malaysia is a key example showing high information display related to law, regulations, 

and guidelines.  This makes it easier for potential investors, especially households, to 

gain access to information necessary for the completion of the projects. 

 

● Fast-track procedures should be implemented for small systems. 
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Small systems tend not to produce significant technical impacts to the power grid, and 

therefore the regulator should set a threshold of installed capacity below which fast-

track screens can be used. 

 

● For most countries in ASEAN, which do not have market prices to refer to, the export 

rate for excess DPV electricity must be administratively determined and hence should 

have some kind of mechanism that makes the rate responsive to changing market 

conditions. 

 

The Philippines and Singapore are the only two countries in ASEAN that have wholesale 

markets, from which the export rate for excess electricity from DPV systems can be 

referred to. If other countries in ASEAN would like to pay for excess electricity from DPV 

at a rate below retail rate, they may need to determine what these rates may be and 

have a way of updating the rates regularly. 

9.2.3 Policy Recommendations Specific to Auctions 

● When designing an RE auction, policy objectives of the auction should be clear and not 

conflicting. 

 

Conflicting policy objectives have resulted in a low success rate for winning projects.  

 

● Careful design of the auctioning is important for participation of the applicants as well as 

for achieving policy objectives. 

 

For instance, low competition in the auction may lead to a failure to drive the price 

down and to achieve the capacity goal. Little time given by the auctioneer for bidders to 

prepare bidding documents and the lack of data required for bidding may lead to the 

failure of the auction to select winners.  

 

● Auctioneer institutions also play an important role for achieving policy objectives, and 

should not mismatch with policy objectives. 

 

Auctioneer institution should be capable of driving the auction process to achieve policy 

objectives.  Preparing an institution and human resources for auctioneering is of utmost 

importance for countries that are looking to begin or improve their RE auction process. 

 

● A clear plan for auctioning to achieve the country’s RE target, including the number of 

bidding rounds and the capacity quota for each round, can help facilitate the 

participation of the project developers in the auctioning. 

 

● Policy and regulatory consistency for RE auctioning is one key factor for the success of 

the procurement and development of RE. 
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Policy inconsistency has proven to be a significant deterrent to RE development. As is 

the case of Indonesia, changes in the regulations that governed the RE auctioning could 

result in lack of security for project developers and hence progress of the auctioning. 

9.2.4 Policy Recommendations Specific to Tax Incentives 

● Tax policy should give preferential treatment to renewable electricity, which would help 

attract investment to this sector. 

 

Malaysia, the Philippines, and Thailand should be considered the role models in having 

dedicated laws or provisions in the regulations that promote RE investment.   

 

● Governments should divide country into different zones in order to apply different levels 

of incentives for the zones.  Laos and Myanmar use this approach to stimulate 

investment by applying higher levels of tax incentives in less developed zones. 

 

Considering that investment in RE helps stimulate economic activities and create jobs, 

the increase in tax incentives in remote rural areas in Myanmar and Laos are 

commendable. 

 

● Procedures and documents related to tax incentives should be simplified, clear and 

public. 

 

Clear and transparent public information on tax incentives, especially for RE projects, 

will help developers speed up their project development. 

9.2.5 Policy Recommendations Specific to Soft Loans 

● If a soft loan scheme is to be created in a country, it should be associated with a public 

credit guarantee. 

 

A public credit guarantee helps reduce the risk to the commercial banks and hence 

increase the willingness of the banks to participate in the soft loan scheme.   

 

● A soft loan scheme should be open to a large portfolio of renewable energy 

technologies. 

 

If the policy objective includes the promotion of diverse RE technologies, the availability 

of soft loans for these technologies will be necessary because in most countries in 

ASEAN, commercial banks are still unfamiliar with lending for RE projects.  

9.2.6 Policy Recommendations on Other Incentives 

● A credit guarantee seems to be more successful when the limit of it is set as a 

percentage of the loan and not defined by the amount of money.  
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If the credit guarantee is set at a maximum amount of money, it is possible that the 

amount covered will not be enough to incentivize lending, especially for highly capital-

intensive technologies. 
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Annex A: ASEAN RE Statistics 2006 

– 2015 

The tables below represent the annual cumulative installed capacity of RE power plants (in MW) at 
the end of each calendar year. The data are obtained from IRENA’s Renewable Capacity Statistics 
2016.  The letters “o” are figures that have been obtained from official sources such as national 
statistical offices, government departments, regulators and power companies. The letters “u” 
follows figures that have been obtained from unofficial sources, such as industry associations and 
news articles 
 
The letters “e” follows figures that have been estimated by IRENA from a variety of different data 
sources. All data are in MW. 

 
Source: Renewable Capacity Statistics 2016, IRENA 2016. 

BRUNEI 
 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 

Total renewable energy     1 1 1 1 1 1 

Hydropower           

Small hydropower           

Medium hydropower           

Large hydropower           

Pumped storage and 
mixed plants 

          

Marine energy           

Wind energy           

Onshore wind energy           

Offshore wind energy           

Solar energy     1 1 1 1 1 1 

Solar photovoltaic     1 1 1 1e 1e 1e 

Concentrated solar 
power 

          

Bioenergy           

Solid biofuels and 
renewable waste 

          

Bagasse           

Renewable municipal 
waste 

          

Other solid biofuels           

Liquid biofuels           

Biogas           

Geothermal energy           
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CAMBODIA 
 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 

Total renewable energy 19 20 21 22 22 218 253 704 959 1205 

Hydropower 13 13 13 13 13 207 225 683 929 1175 

Small hydropower         0o 0o 

Medium hydropower 1e 1e 1e 1e 1e 1e 1e 1e 1o 1e 

Large hydropower 12o 12o 12o 12o 12o 206o 224o 682o 928o 1174
e 

Pumped storage and 
mixed plants 

          

Marine energy           

Wind energy 1 1 1 1 1 1 1 1 1 1 

Onshore wind energy 1u 1u 1u 1u 1u 1e 1e 1e 1e 1e 

Offshore wind energy 0 0 0 0 0 0 0 0 0 0 

Solar energy 1 2 2 2 2 4 5 6 6 6 

Solar photovoltaic 1e 2e 2e 2e 2e 4e 5e 6e 6e 6e 

Concentrated solar 
power 

          

Bioenergy 5 5 5 6 6 7 23 15 23 23 

Solid biofuels and 
renewable waste 

5o 5o 5o 6o 6o 7o 23o 15o 23o 23e 

Bagasse           

Renewable municipal 
waste 

          

Other solid biofuels 5o 5o 5o 6o 6o 7o 23o 15o 23o 23e 

Liquid biofuels           

Biogas           

Geothermal energy           
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INDONESIA 
 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 

Total renewable energy 5512 5618 5693 6518 6651 6937 7260 7850 8315 8320 

Hydropower 3719 3695 3698 3702 3734 3944 4146 5166 5166 5168 

Small hydropower 1o 1o 1o 1o 1o 6o 7o 30o 30o 32o 

Medium hydropower 3o 6o 6o 6o 14o 58o 62o 77o 77e 77e 

Large hydropower 3716
o 

3688
o 

3691
o 

3695
o 

3720
o 

3881
o 

4078
o 

5059
o 

5059
e 

5059
e 

Pumped storage and 
mixed plants 

          

Marine energy           

Wind energy 0 0 0 1 0 1 1 1 1 1 

Onshore wind energy 0 0o 0o 1o 0o 1o 1o 1o 1e 1e 

Offshore wind energy           

Solar energy     0 1 3 6 9 12 

Solar photovoltaic     0o 1o 3o 6o 9o 12e 

Concentrated solar 
power 

          

Bioenergy 943 943 943 1626 1728 1764 1774 1334 1736 1736 

Solid biofuels and 
renewable waste 

943o 943o 943o 1626
o 

1728
o 

1738
o 

1748
o 

1308
o 

1710
o 

1710
e 

Bagasse 64o 64o 64o 64o 64o 64o 64o 64o 219o 219e 

Renewable municipal 
waste 

        7o 7e 

Other solid biofuels 879o 879o 879o 1562
o 

1664
o 

1674
o 

1684
o 

1244
o 

1484
o 

1484
e 

Liquid biofuels           

Biogas      26 26 26 26 26 

Geothermal energy 850o 980o 1052
o 

1189
o 

1189
o 

1226
o 

1336
o 

1344
o 

1404
u 

1404
u 
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LAO PDR 

  

 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 

Total renewable energy 684 684 684 1848 2563 2569 2976 3010 3347 3948 

Hydropower 684 684 684 1848 2563 2569 2976 2979 3317 3917 

Small hydropower 3e 3e 3e 3e 3e 3e 3e 3e 3e 3e 

Medium hydropower 9e 9e 9e 9e 9e 15e 22e 25e 35e 35e 

Large hydropower 
672e 672e 672e 

1836
e 

2551
e 

2551
e 

2951
e 

2951
e 

3279
e 

3879
e 

Pumped storage and 
mixed plants           

Marine energy           

Wind energy           

Onshore wind energy           

Offshore wind energy           

Solar energy       0 0 0 1 

Solar photovoltaic       0u 0e 0e 1e 

Concentrated solar 
power           

Bioenergy        30 30 30 

Solid biofuels and 
renewable waste        30e 30e 30e 

Bagasse        30e 30e 30e 

Renewable municipal 
waste           

Other solid biofuels           

Liquid biofuels           

Biogas           

Geothermal energy           
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MALAYSIA 

  

 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 

Total renewable energy 2572 2661 2683 2787 2797 3877 4151 4933 5177 5957 

Hydropower 2123 2106 2106 2108 2108 3105 3317 3931 3939 4668 

Small hydropower 20e 20e 20e 20e 20e 20e 20e 20e 20e 20e 

Medium hydropower 12e 12e 12e 18e 23e 23e 26e 26e 34e 55e 

Large hydropower 2092 2075 2075 2070 2065 3062 3271 3885 3885 4593 

Pumped storage and 
mixed plants           

Marine energy           

Wind energy           

Onshore wind energy           

Offshore wind energy           

Solar energy 6 7 9 11 13 14 35 73 160 184 

Solar photovoltaic 6u 7u 9u 11u 13u 14u 35u 73e 160u 184e 

Concentrated solar 
power           

Bioenergy 443 548 568 668 677 759 799 929 1078 1105 

Solid biofuels and 
renewable waste 441o 546o 566o 664o 671o 752o 787o 911e 

1059
e 

1078
e 

Bagasse           

Renewable municipal 
waste       9o 9e 9e 16e 

Other solid biofuels 
441o 546o 566o 664o 671o 752o 778o 902o 

1050
o 

1062
e 

Liquid biofuels           

Biogas 2o 2o 2o 4o 5o 7o 12o 18e 19e 27e 

Geothermal energy           
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MYANMAR 

  

 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 

Total renewable energy 754 779 1209 1463 1936 2568 2702 2862 2914 2914 

Hydropower 754 779 1209 1463 1936 2568 2702 2862 2914 2914 

Small hydropower 6e 6e 6e 6e 6e 6e 6e 6e 6e 6e 

Medium hydropower 28e 28e 28e 28e 28e 28e 28e 28e 28e 28e 

Large hydropower 720 745 1175 1429 1903 2534 2668 2828 2880 2880 

Pumped storage and 
mixed plants           

Marine energy           

Wind energy           

Onshore wind energy           

Offshore wind energy           

Solar energy           

Solar photovoltaic           

Concentrated solar 
power           

Bioenergy           

Solid biofuels and 
renewable waste           

Bagasse           

Renewable municipal 
waste           

Other solid biofuels           

Liquid biofuels           

Biogas           

Geothermal energy           
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PHILIPPINES 

  

 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 

Total renewable energy 5261 5273 5283 5308 5439 5391 5522 5542 5886 6186 

Hydropower 3257 3289 3291 3291 3400 3491 3521 3521 3537 3551 

Small hydropower 11e 12e 13e 13e 14e 14e 14e 14e 15e 15e 

Medium hydropower 87e 87e 90e 90e 93e 95e 101e 101e 117e 117e 

Large hydropower 2474 2506 2504 2504 2609 2698 2721 2721 2721 2735 

Pumped storage and 
mixed plants 685 685 685 685 685 685 685 685 685 685 

Marine energy        0e 0u 0e 

Wind energy 25 25 25 33 33 33 33 33 283 387 

Onshore wind energy 25 25 25 33 33 33 33 33 283 387 

Offshore wind energy           

Solar energy 1 1 1 1 1 1 1 1 22 132 

Solar photovoltaic 1o 1o 1o 1o 1o 1o 1o 1o 22o 132o 

Concentrated solar 
power           

Bioenergy   8 30 39 83 119 119 129 186 

Solid biofuels and 
renewable waste   8o 30o 39o 83o 119o 119o 129e 186e 

Bagasse           

Renewable municipal 
waste           

Other solid biofuels   8o 30o 39o 83o 119o 119o 129e 186e 

Liquid biofuels           

Biogas           

Geothermal energy 1978
o 

1958
o 

1958
o 

1953
o 

1966
o 

1783
o 

1848
o 

1868
o 

1915
u 

1930
u 
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SINGAPORE 

  

 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 

Total renewable energy 117 117 118 130 132 134 139 144 162 185 

Hydropower           

Small hydropower           

Medium hydropower           

Large hydropower           

Pumped storage and 
mixed plants           

Marine energy           

Wind energy           

Onshore wind energy           

Offshore wind energy           

Solar energy   0 2 4 6 10 15 33 57 

Solar photovoltaic   0o 2o 4o 6o 10o 15o 33o 57o 

Concentrated solar 
power           

Bioenergy 117 117 117 128 128 128 128 128 128 128 

Solid biofuels and 
renewable waste 117o 117o 117o 128o 128o 128o 128o 128o 128o 128o 

Bagasse           

Renewable municipal 
waste 117o 117o 117o 128o 128o 128o 128o 128o 128o 128o 

Other solid biofuels           

Liquid biofuels           

Biogas           

Geothermal energy           
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THAILAND 

  

 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 

Total renewable energy 4551 4889 5135 5225 5309 5561 6198 7210 7857 8354 

Hydropower 3476 3476 3481 3488 3488 3500 3508 3524 3500 3500 

Small hydropower 3e 3e 3e 3e 4e 5e 5e 5e 10e 10e 

Medium hydropower 60e 60e 60e 60e 60e 61e 70e 75e 60e 60e 

Large hydropower 2318 2318 2323 2330 2329 2339 2339 2349 2400 2400 

Pumped storage and 
mixed plants 1095 1095 1095 1095 1095 1095 1095 1095 1031 1031 

Marine energy           

Wind energy 0 1 1 5 6 7 112 223 223 223 

Onshore wind energy 0 1 1 5 6 7 112 223 223 223 

Offshore wind energy           

Solar energy 30 32 32 37 49 79 382 829 1304 1605 

Solar photovoltaic 
30u 32u 32u 37o 49o 79o 377o 824o 

1299
u 

1600
e 

Concentrated solar 
power       5u 5u 5u 5u 

Bioenergy 1044 1379 1621 1695 1767 1975 2196 2634 2829 3025 

Solid biofuels and 
renewable waste 

1037
u 

1369
u 

1610
u 

1625
o 

1663
o 

1816
o 

2003
o 

2369
o 

2518
o 

2675
e 

Bagasse           

Renewable municipal 
waste    7o 13o 26o 43o 48o 66o 75e 

Other solid biofuels 1037
u 

1369
u 

1610
u 

1618
o 

1650
o 

1790
o 

1960
o 

2321
o 

2452
o 

2600
e 

Liquid biofuels           

Biogas 8e 11e 11e 70o 103o 159o 193o 266o 312o 350e 

Geothermal energy 0o 0o 0o 0o 0o 0o 0o 0o 0o 0o 
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VIETNAM 

 

 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 

Total renewable energy 
4590 4993 5995 7276 8766 

1019
3 

1366
5 

1485
2 

1587
9 

1688
2 

Hydropower 
4465 4868 5869 7142 8610 

1003
7 

1350
9 

1467
5 

1570
2 

1662
2 

Small hydropower 6e 6e 7e 7e 7e 8e 8e 8e 8e 8e 

Medium hydropower 78e 102e 132e 158e 204e 224e 248e 271e 279e 279e 

Large hydropower 4381
e 

4760
e 

5729
e 

6976
e 

8398
e 

9805
e 

1325
3e 

1439
6e 

1541
5e 

1633
5e 

Pumped storage and 
mixed plants           

Marine energy           

Wind energy 0 0 1 9 31 31 31 52 52 135 

Onshore wind energy 0 0 1u 9u 31u 31u 31u 52u 52u 135e 

Offshore wind energy           

Solar energy           

Solar photovoltaic           

Concentrated solar 
power           

Bioenergy 125 125 125 125 125 125 125 125 125 125 

Solid biofuels and 
renewable waste 125e 125e 125e 125e 125e 125e 125e 125e 125e 125e 

Bagasse 125e 125e 125e 125e 125e 125e 125e 125e 125e 125e 

Renewable municipal 
waste           

Other solid biofuels           

Liquid biofuels           

Biogas           

Geothermal energy           
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Annex B: ASEAN countries with auction/tendering 

schemes  

Table 35: ASEAN countries with auction/tendering schemes 

Country 

 

 

Auction 

Characteristics 

Session/ 
Phase 

Technology Specified Site 
Volume 

Cap (MW) 

Project 

Size Limit 

(MW) 

Volumes 
Contracted 

(MW) 

Number of 
projects 
awarded 

Ceiling Price 
(per kWh) 

Guiding 

Price (per 
kWh) 

Average 
Contract 
Price (per 

kWh) 

Number of 
bids   

offered 

Total 
capacity of 

bids offered 

(MW) 

Discount on 
fixed FiT (%) 

SCOD* 
Duration of 

PPA 

Indonesia 

N/A Solar 

(’13-‘14) 

11 locations 
140 1-6 19.5 7 0.25, 0.30      

Within 18 
months after 
PPA signing 

20 

N/A Geothermal 

(‘15) 

Danau Ranau, Way 
Ratai 165    0.146      2022  

Geothermal 

(‘16) 

8 locations 
520    0.146-0.226      2022-2025  

Malaysia 

P1** 

Solar (‘16) 

Peninsular Malaysia 

20 1-5 10.496 3 - 

RM0.41 RM0.41 

17 48   

21 years 

P2 100 6-29 114.5 6 - 22 315   

P3 130 30-50 309 7 - 20 871  2018 

S1 
Sabah/Labuan 

10 1-5 10.9 2 - 7 27   

S2 40 6-10 6 1 - 4 31   

Total  300 N/A 450.896 19 -   70 1,293   

Thailand 

Phase one 

 

Biogas (based on 
waste, ‘16) 

 

 

 

Three southern 
border provinces and 

four districts of 
Songkhla province 

 

10 

 

10 

 

2 

 

1 
THB3.76 

 

- 
THB3.37 

 

4 

 

4.9 

 

10.25 

 

December 
2018 

20 years 

Biomass (‘16) 

36 10 36 4 

THB3.13 (for 
≤1 MW) 

THB2.61 (for 
> 1-3 MW) 

- THB1.84 44 338.3 23.1725 
December 

2018 
20 years 
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THB2.39 (for 
> 3 MW) 

Sources: Energy Commission of Malaysia (EC), Energy Regulatory Commission of Thailand (ERC), Ministry of Energy and Mineral Resources (MEMR) of Indonesia, PT. Suntech Solar System, 
International Energy Agency (IEA) 
Notes: *SCOD- Scheduled Commercial Operation Date, ** P1, P2 and P3 are for projects in Peninsular Malaysia and S1, S2 are for projects located in Sabah/Labuan 
Italic: Ceiling price for power purchase from solar installations is established on the level of USD 0.25/kWh. For projects using high level of local content (at least 40%), the ceiling price is 
elevated to USD 0.30/kWh. 


