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Tabular executive summary

	Type of Measure
	Description
	R&D needs

	Interconnection agreements
	Specify the safety equipment and procedural steps necessary for connecting a generator to the grid. The critical principle is that all generators of electricity should have fair and non-discriminatory access to the grid.
	( HIGH PRIORITY: Independent assessment of bottle necks in current SPP and VSPP programs and their solutions. Study should include survey of international best practice in interconnection arrangements. Consider ways to incentivize utilities to encourage more distributed generation.

	Power purchase agreements
	Contracts that guarantee a market and a price for electricity generated.
	( Impact of changing tariff structure to basis on “time of generation” rather than “firm/non-firm” contracts for all new renewable energy generators.
( Study impact to Thai economy and to renewable energy generators of shifting from natural-gas price indexing another indices for renewable energy tariffs (e.g. biomass-indexed, flat-rate).

	Feed-in tariffs
	Fixed subsidy paid per kWh of electricity generated.
	( HIGH PRIORITY: Study to cross-check feed-in values proposed by other studies (E for E, DEDE) against estimates from industry in Thailand and internationally.

( HIGH PRIORITY: Study to draft feed-in tariff legislation.
( MEDIUM PRIOIRTY: Externality study for Thailand

	Externality adders under IRP
	IRP refers to the combined development of electricity supplies and demand side management (DSM) options to provide energy services at minimum cost. In the IRP framework, externality adders are a tool to account for social & environmental costs.
	( HIGH PRIORITY: Conduct Integrated Resource Plan for Thailand. Study should include consideration of risk (especially fuel price volatility risk) as well as social and environmental costs.

	Renewable Portfolio Standard (RPS)
	Obligates each retail seller of electricity to include in its resource portfolio a certain amount of electricity from renewable energy resources. Allow retailers to "trade" their obligation.
	( HIGH PRIORITY: Study to determine whether it is possible to modify Thai RPS to ensure that EGAT’s RPS obligations are met cost-effectively.

( HIGH PRIORITY: Study to review policy options under consideration by the Thai government in light of international experience and Thailand’s industry structure and regulatory environment.

	Bidding Arrangements
	Renewable energy generators submit bids for the subsidy level (baht per kWh) at which they would be willing to generate.
	

	Grants for research, development and demonstration (RD&D)
	(self-explanatory)
	( Studies to improve R&D/industry linkages to improve commercialization. 

( Results from existing R&D studies should be freely disseminated through the internet.


Introduction 

Background
The Thai government has set a target that 8% of all commercial energy in Thailand will come from renewable energy sources by the year 2554 (2011). This target has been further broken down to the following: 1,060 kTOE per year to come from renewable electricity (solar, wind, biomass, municipal solid waste, geothermal, etc.); 1,570 KTOE to come from renewable transport fuels (ethanol and biodiesel), and 3,910 KTOE to come from renewable energy use for heat.

Currently, Thailand is far from this target. New and renewable energy accounts for less than 0.5% of total commercial energy (Pichalai 2005; Thongsathitya 2005). The government’s target of 1,060 KTOE of renewable electricity has been expressed as a capacity of 2400 MW of renewable energy, of which the Thai Ministry of Energy estimates that currently about 560 MW are installed (Thongsathitya 2005).
How can the country meet these targets most effectively?  What policies and support mechanisms are most likely to lead to a strong, economically sustainable renewable energy industry in Thailand? What are pitfalls to avoid? Several policies are already in place, and others are under discussion to increase renewable energy deployment to meet government targets. However, there remains considerable debate about which policy approaches are most appropriate. At the same time, some project developers have raised concerns about certain current practices. 

The Thai Research Fund (TRF) has assigned The Joint Graduate School for Energy & Environment (JGSEE) to implement the Energy Policy Research Project.  The project is designed to provide information, analysis and policy recommendations to support decision-making on policies and programs that support and promote increased implementation of RE and EE technologies and options.  Special emphasis will be given to support for R&D on RE and EE technologies that will assist the government to meet its ambitious targets set by the government for RE and EE.  One of immediate deliverables in this project is a set of short-term policy recommendations and R&D priorities for 2006 for the Thai government. 

JGSEE has assigned the Palang Thai to identify and compile available domestic and international references with respect to different renewable energy policy measures currently being implemented or potentially feasible in Thailand , and to prepare a background paper summarizing all identified policy measures.  The background paper will serve as one of the key resource materials for JGSEE in developing short-term policy recommendations and R&D priorities for Thailand. 

As a resource for JGSEE in developing short-term policy recommendations and R&D priorities for Thailand, this paper aims to clarify issues for policy makers, and to provide discussion considering options and their likely outcomes. This paper is structured so that the most important (measures that address key bottlenecks and or are low cost/high benefit) issues are placed first, and less important ones (higher cost and/or less certain benefits) follow. The paper discusses policies and activities that have played a role in expanding the deployment of renewable energy in other countries, and considers these measures in the Thai context. This paper focuses on measures to increase electricity generation from renewable energy. Renewable energy transportation fuels (ethanol and biodiesel) are discussed in a separate paper by Detlef Loy, “Energy-efficeincy measures in the transport sector of Thailand: Proposals for actions and related research activities”. More research is needed to address the “heat” portion of the Thailand renewable energy targets.
After a brief discussion of renewable energy potential and production, the paper considers the following policy measures:

· Interconnection agreements (SPP & VSPP)

· Power purchase agreements (SPP & VSPP)

· Feed-in tariffs

· Externality adders under Integrated Resource Planning (IRP)

· Renewable Portfolio Standard

· Bidding arrangements

· Grants for research, development and demonstration

For each policy measure, this paper provides

· a description of the measure,

· a review of the current status of the policy in Thailand,

· an overview of international experience and examples,

· a discussion crucial issues for Thai policymakers to consider, and
· suggestions for research and studies needed
Overview of renewable Energy production and potential in Thailand

Renewable electricity generation
Currently Thailand has about 560 MW of electricity from renewable energy that is sold to the grid
. The vast majority of this 560 MW comes from biomass from agro-industry such as bagasse, rice husk, wood chips, biogas, and other agricultural residues (Pichalai 2005). There is about 50 MW of installed mini- and micro-hydropower (DEDP 1998), and a much smaller amount of wind power (0.2 MW) and grid-connected solar electricity (about 1 MW).
In April 2005, total installed capacity in Thailand was 26,430 MW (EGCO 2005). Renewable energy thus accounts for about 2% of total installed capacity.
Renewable Energy potential

The Ministry of Energy reports potential for 1600 MW wind power, 700 MW micro-hydro, 7,000 MW of biomass power, and over 5,000 MW of solar electricity (Pichalai 2005). A recent World-Bank commissioned study reviewed earlier renewable energy resource potential studies and found commercially viable potential as shown below in Table 1 (du Pont 2005).
	
	Commercially viable power (MW)

	Biogas
	

	Cassava
	300

	Pig farm, etc.
	65

	Biomass
	 

	Rice Husk
	150

	Bagasse
	1990

	Coconuts
	43

	Corncob
	54

	Distillery slop
	49

	Wood residues
	118

	Palm oil residues
	43

	Sawdust
	16

	Small hydro
	271

	Solar*
	n/a

	Wind*
	n/a

	Total
	3099


Table 1: Commercially viable renewable electricity (MW)
Ongoing research by the DEDE suggests that renewable energy potential may be considerably higher than even these figures suggest. Clearly, there is sufficient renewable energy potential to meet the government’s targets. The challenges lie in crafting a policy environment that encourages these renewable energy resources to be developed efficiently and cleanly.

The remainder for this paper discusses a number of policy options to help develop this potential most effectively.
Interconnection agreements (SPP & VSPP)
Description of Policy Measure
In every country with significant installed renewable energy capacity there are laws that guarantee that renewable energy generators have access to the grid. These do not require a subsidy. They only require fair treatment by utilities that control the transmission and distribution system.

Interconnection requirements specify the safety equipment and procedural steps necessary for connecting a generator to the grid. The critical principle is that all generators of electricity should have fair and non-discriminatory access to the grid. In some countries, utilities are reluctant to purchase independent power in spite of laws that require them to do so. Some utilities use unreasonably and unduly burdensome interconnection requirements to discourage interconnection. Another common tactic is to charge high connection and testing fees. A third method is to charge excessive “back-up” charges in cases where electricity supply is needed in the event that the generator is not producing electricity (Brown 2003).

Ways of overcoming this intransigence, such as standardized and streamlined interconnection procedures can help reduce these burdens, lowering costs for utilities and customer-generators alike. Effective implementation of these measures requires a vigilant regulator. Important as well are institutional arrangements that minimize utility’s disincentives to allow interconnection. For example as long as utilities are responsible for both transmission and generation they will have incentive to refuse independent generators in order to increase revenue from their own generation assets.
Current Status in Thailand

Under Thai current policies, renewable electricity generators can sell electricity to the Thai grid under two different arrangements: the Small Power Producer (SPP) and Very Small Power Producer (VSPP) programs. The SPP program accounts for over 99% of renewable energy capacity sold to the grid by private companies, while the VSPP program currently accounts for less than 1%.

SPP
The Small Power Producer (SPP) program applies to renewable energy and to cogeneration (generally using natural gas or coal). SPP generators connect to PEA or MEA lines and sell electricity under power purchase agreements (PPAs) to EGAT. Generators in the SPP program are limited to 90 MW maximum export, and are typically 5 MW or larger. SPP generators above 8 MW must connect to high voltage (69 kV or 115 kV) lines (EGAT, MEA et al. 1998). As of July 2004, 41 renewable energy generators totaling 860 MW in generation capacity were in operation under the SPP program, selling 344 MW to the grid with the remainder (860 MW minus 344 MW) used as self-consumption within factories that host the SPP generators.

While Thailand’s utilities are to be commended for being leaders in grid-connection of renewable energy in the region, a number of private power producers have not been satisfied with interconnection arrangements (Janchitfah 2005). Some generators have issues relating to interconnection charges and back-up power charges that they believe are either discriminatory or are not reflective of actual costs. Other generators feel that it is unfair to have to connect at 69kV or 115 kV, which requires very expensive interconnection equipment. These generators cite engineering analyses that determine that in many cases there are no engineering reasons why it is not possible for smaller SPPs to interconnect at 24 kV or 33 kV. Generators have complained that utilities force them to pay for unnecessarily expensive upgrades to the utility distribution network in order to interconnect when less expensive upgrades would suffice from a technical perspective. At the same time some SPP generators we have spoken to are concerned that if they complain they may face reprisals from the Thai utilities that are their sole market for power export. The lack of an independent regulatory body leaves many important decisions to the utilities and offers little recourse in the event of disagreements.
It is important as well to consider grid access issues for clean combined heat and power (CHP) (also referred to as “cogeneration”). By combining the production of heat and electricity, CHP can have total efficiencies exceeding 80% (Electrowat 2005), significantly higher than even the most efficient dedicated natural gas combined cycle plants which are at best 55% efficient (Tanishima 2004). Thus, extensive use of cogeneration can help bring about significant overall fuel savings for the Thai economy. Citing the capacity glut that followed the financial crisis, EGAT stopped accepting applications for new SPP cogeneration. Since then, EGAT has started building new centralized power plants (indicating that the capacity glut argument no longer holds) but has not re-opened the SPP program for cogeneration.
VSPP

The Very Small Power Producer Program (VSPP) provides reduced and streamlined interconnection requirements for generators with net export
 under 1 MW. The Ministry of Energy is likely to raise this limit to 6 MW (and subsequently to 8 MW to 10 MW) in a set of upgraded VSPP regulations currently under consideration. Generators with capacity above 66 kVA (PEA) or 300 kVA (MEA) must connect at medium voltage levels (24 kV or 33 kV). Generators lower than these capacities can connect at low voltage (230 / 380 volt). Currently 87 generators totaling 9.1 MW have applied for interconnection. Of these, EPPO data
 indicates that as of May 2005 less than half have been approved, and only a small fraction are actually in operation. This may indicate bottlenecks in the process.
Again, with respect to the VSPP program, Thai utilties are to be commended for being leaders in the region on grid-interconnection of small-scale renewable energy. At the same time, VSPP generators have registered complaints. Solar electric installations, for example, have been allowed to connect to MEA but have not been paid for electricity generated because of disagreements over certification of inverters used. A number of VSPP generators have complained that the paperwork and permits required for the VSPP program remains excessive.
International Experience and Examples

In Denmark legislation called “Connection of environmentally benign electricity and CHP production plants”
 renewable energy generators (and cogeneration) share costs of grid interconnection with distribution utilities.  Independent generators must pay the cost of connecting to the nearest technically suitable point on the grid.  These costs include the line from the plant to the grid connection point, control and metering equipment necessary at the grid connection point, and labor.  In the event that upgrading the grid is necessary in order to interconnect the generator, or the utility desires that the interconnection be made at some more distant point, the utility must pay these extra costs (Energicentre Denmark 2005).  This cost-sharing arrangement is important in that it guarantees that renewable energy generators will be able to interconnect to the grid, and at a limited and manageable cost that is easily predictable.
Germany’s laws are similar:  plant operators have to pay for the grid connection, but the grid operator has to bear the cost of grid reinforcement if necessary (IEA 2005).
Based on international experience, fair and non-discriminatory access to the grid requires an independent regulatory authority with:

· the capacity to conduct rigorous independent technical analysis

· the legal authority to enforce utility compliance; and

· a perspective that helps balance the needs of small producers and consumers against the needs of the utilities (Brown 2003).

Crucial Issues for Thai Policymakers to Consider

· Thailand currently lacks an independent regulatory authority with the capacity, authority and perspective to address these issues. Without provisions for guaranteed fair and non-discriminatory access to the grid and enforcement of these provisions by a regulatory authority, renewable energy will unlikely to make significant contributions to Thailand’s electricity generation (Greacen 2005).
· In Thailand we have found that private renewable energy producers are generally not willing to discuss these issues publicly for fear of reprisals from utilities to whom they must sell their electricity. Within the regulatory process there should be a forum by which the identity of claimants can be protected while issues are inspected by an independent authority.
· Challenges related to fair access to the grid are common world-wide, and are generally worse with private (investor-owned) utilities than with municipal, cooperative. This raises concerns that the impending privatization of EGAT, MEA and PEA may further reduce fair and non-discriminatory access.
· Consider re-opening SPP program for fossil-fueled cogeneration. 
Research and Studies Needed

( HIGH PRIORITY: Independent assessment of bottle necks in current SPP and VSPP programs and their solutions. Study should include survey of international best practice in interconnection arrangements. Consider ways to incentivize utilities to encourage more distributed generation.
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Power purchase agreements (SPP and vspp)
Description of Policy Measure

Electricity generation projects require a reliable, stable long-term revenue stream in order to obtain finance at a reasonable cost. Reliable power purchase agreements contracts – that guarantee a market and a price for electricity generated -- are thus critical for a successful renewable energy project.

Current Status in Thailand

Grid-connected renewable energy in Thailand is sold to utilities under three different arrangements: SPP, VSPP, and direct sale of electricity from Department of Alternative Energy and Energy Efficiency (DEDE) small and micro-hydropower generators to PEA. Power purchase arrangements for SSP, VSPP, and DEDE’s hydropower program as follows: 

SPP

While prices paid for electricity vary somewhat from contract to contract, Small Power Producer (SPP) generators whether coal, gas or renewable receive the same levelized tariff. SPP generators are broken into two categories: firm and non-firm depending on their ability to guarantee availability. Firm renewable energy must generate electricity 4670 hours per year, must include March, April, May and June and meet other requirements
 (EGAT, MEA et al. 1998; EGAT 2001). Based on an average of actual payments to SPP generators from October 2001 to September 2002, firm SPP generators were paid 2.20 baht/kWh comprising an energy payment of 1.37 baht/kWh and a capacity payment of 479.7 baht/kW/month (FT subcommittee 2003, page 62). These payments are based on EGAT’s long-run avoided capacity and energy cost (NEPC, 1995). Non-firm generators can generate for as many hours as they choose, but receive only an energy payment calculated at EGAT’s short-run avoided energy cost (NEPC, 1995). Actual payments to SPP non-firm generators from October 2001 to September 2002 averaged 1.77 baht/kWh.

In addition to the tariffs above, a significant minority of renewable energy SPPs received a subsidy from the Thai Government Energy Conservation (Encon) Fund averaging 0.17 baht per kWh sold to EGAT for the first 5 years of operation based on a single round of a bidding program evaluated in 2002. Candidate renewable SPPs were invited to submit bids for the amount of subsidy that they would be willing to accept. Bids were sorted lowest-to-highest and lowest bids were accepted. Because bids were only solicited once, prior to the bid evaluation in 2002, all projects after this cutoff date have not been eligible for the subsidy.

Nine out of 41 (22%) currently operational renewable energy SPPs were awarded subsidy. In terms of MW generating capacity, 282 MW out 860 MW (33%) received subsidy. In terms of contracted sale to EGAT, 162 MW out of 344 MW (47%) received subsidy (du Pont 2005).
As of July 2004, of the 41 renewable energy generators totaling 860 MW in generation capacity were in operation under the SPP program, of which 8 projects totaling 214 MW are firm and 33 totaling 624 MW were non-firm (Table 2). Another 9 renewable energy projects totaling 114 MW were under negotiation.
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Table 2: Summary of operational SPP renewable energy generators as of July 2004. Source: http://www.eppo.go.th/power/pw-spp-name-status.xls
VSPP

Very Small Power Producer (VSPP) laws are similar to net metering laws in the USA and elsewhere. Net-metering is a simplified method of metering the energy consumed and produced by a customer that has a renewable energy generator. Under net metering, excess electricity produced by the renewable energy generator will spin the existing customer’s electricity meter backwards, effectively banking the electricity until it is needed by the customer. This provides the customer with full retail value for all the electricity produced (definition adapted from “Wikipedia”: http://en.wikipedia.org/wiki/Net_metering).

In Thailand in the event that electricity is produced in excess of consumption in a monthly billing period, the generator receives the wholesale Time of Use (TOU) rate for power generated and the average wholesale FT charge. This rate is the same rate that EGAT charges MEA and PEA for wholesale power purchased from EGAT. The wholesale TOU tariff depends on the interconnection voltage and time of day (peak or offpeak
). For a system connected at medium voltage (11 – 33 kV),  this rate is currently 1.1765 baht/kWh (off peak) and 2.989 baht/kWh (on peak)(EPPO 2000). In addition, the VSPP generator receives average wholesale FT charge, which is adjusted quarterly.
 In mid-2004 the average wholesale FT was 0.4332 baht per unit.
 Averaged over a 24 hour period, the VSPP tariff is approximately 2.46 baht/kWh.  There is discussion underway to increase the VSPP threshold to 6 to 10 MW from the current 1 MW net export level (E for E 2005).
Arrangements for sale of hydropower from DEDE to PEA

Small and micro-hydropower plants owned and operated by the Ministry of Energy’s DEDE have sold electricity to PEA at 1.1 baht/kWh (DEDP 1998). The DEDE has built these projects using government budget.
Discussion of SPP and VSPP tariff arrangements and implications for renewable energy generators
From the perspective of renewable energy generators, the “firm” / “non-firm” distinction in SPP contracts is problematic and many generators would prefer to be compensated on the “on-peak” / “off-peak” basis that is built-into the VSPP program.

The reason is that most renewable energy fuels are somewhat seasonal in nature. For example, small hydropower is most abundant during the wet season, while solar electricity is most abundant during the dry season. Many biofuel residues are not consistently available year-round. But to get higher tariffs as a “firm” SPP, the generator must guarantee to be on-line at least 4670 hours per year. At the same time, SPPs are penalized for exporting too much power to the grid.

Thus most renewable energy generators in the SPP program can only connect as “non-firm” generators, and subsequently receive considerably less revenue for the electricity they generate.
The VSPP program, in contrast, makes no “firm/non-firm” distinction. Instead, generators are encouraged by higher tariffs to generate electricity during peak times when it is needed most. From the perspective of system reliability, many “non-firm” generators using a variety of different fuels can be relied up to predictably meet a portion of peak loads even without “firm” contracts. This is true for the same reason that load profiles are also predictable even though they are made up of many different customers turning on and off appliances as they choose. Even if some generators chose not to generate, statistics says that a certain portion will be generating.  This is even more true if renewable energy generators are compensated at relatively higher tariffs for generating during peak times. 

International Experience and Examples

The United States Public Utilities Regulatory Policy Act of 1978 (PURPA) was among the first laws allowing independent power producers to sell into the grid. PURPA mandated that utilities purchase all independently generated power at their avoided cost. Other countries such as the UK, Denmark, Spain, Germany, and China, and India have all developed explicit (but varying) rules providing guaranteed power purchase agreements (PPAs) for renewable electricity – often requiring payments significantly higher than avoided generating cost.

Power purchase agreements in other countries generally are split into two different types: feed-in tariffs and power purchase under renewable portfolio standard (RPS). These programs are discussed further in the sections of this paper covering “feed-in tariffs” and “RPS”.
In general, power purchase agreements are most useful in encouraging significant deployment of renewable energy when they have the following qualities:

· They provide stable long-term revenue streams

· They can be adjusted over time, but the adjustments affect only new generators that come online after the adjustment is made.
Crucial Issues for Thai Policymakers to Consider

· SPP generators have complained about arbitrary changes in pricing arrangements. For example, the financial viability of a number of projects was severely impacted when the government announced that the SPP pricing formula would change from being based on fuel oil prices to a new basis indexed to natural gas prices. Arbitrary changes like this are unfair if they apply retro-actively to previously approved projects.
· The current system of indexing of renewable energy tariffs to natural gas is a “lose-lose” arrangement. It exposes renewable energy generators to considerable risk because renewable energy fuel prices (especially biomass) do not rise and fall in sync with natural gas prices. It is bad for the Thai economy as well, as payments to renewable energy generators go up and down with the price of natural gas, upon which Thailand currently has over-reliance. The country’s economy and renewable energy generators would both be better off if a separate index is used for renewable energy fuels. For example, an index based on a basket of biomass fuel prices would help reduce fuel price volatility risk for biomass generators, but would also reduce fuel price volatility to the Thai economy because natural gas prices and biomass prices are not very correlated. Another proposed index would be based on tariffs paid to long-term hydropower imports.

· Given the large number of small renewable energy generators operating independently of each other using a variety of different fuels, EGAT can be assured that collectively these offer a certain amount of firm power even if they are not under “firm” contract. This is even more true if generators are compensated more to generate during peak times. The government should consider abandoning the “firm/non-firm” distinction for future renewable energy generators.

Research and Studies Needed

( See Feed-in tariffs (below)

( Impact of changing tariff structure to basis on “time of generation” rather than “firm/non-firm” contracts for all new renewable energy generators (with “firmness” a possible ancillary service). Use statistical methods to study to estimate the “firmness” of a large number of renewable energy generators who are not bound by firm contracts, but generate for sale according to peak/off peak tariffs. Consider impacts to renewable energy commercial viability and impacts to grid reliability.

( Study impact to Thai economy and to renewable energy generators of shifting from natural-gas price indexing another indices for renewable energy tariffs (e.g. biomass-indexed, flat-rate). Risk portfolio theories (Awerbuch 2003) may provide a good framework for these studies.
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Feed-in tariffs (production incentives)
Description of Policy Measure

Feed-in tariffs (also called production incentives) are a fixed subsidy paid per kWh of electricity generated.  Feed-in tariffs can be superior to investment incentives (payment per kW of installed capacity) by eliminating the temptation to inflate initial project costs and by encouraging developers to build reliable facilities which maximize energy production.  The shift from investment incentives to production incentives in the USA after 1994 was clearly influenced by this concern and the abuses encountered by early investment incentive schemes.

The feed-in tariff is a policy instrument preferred by many renewable energy project developers because it provides a guaranteed market for renewable energy at a guaranteed price. Because feed-in tariffs are paid per kWh generated, project developers and financers must rely on the assumption that the incentives will continue to be available in future years.  Therefore, in order to be effective, feed-in tariffs must be guaranteed for many years (typically at least 10). Feed-in tariffs are considered safe, reliable, and effective renewable energy support mechanisms. Feed-in tariffs are simpler and generally less resistant to abuse than other mechanisms. Because they are simple and offer a guaranteed price, feed-in tariffs can help lower barriers to entry to smaller renewable energy providers who lack the deep pockets or risk analysis to develop projects in which tariffs (and therefore revenues) are unpredictable.
One challenge lies in determining the price. In Germany, Spain and Denmark the philosophy has been “set feed-in tariff subsidies at a level sufficiently high that a well-managed company can make a reasonable profit”. For example, in Germany remuneration depends on the technology, with only €0.07/kWh being paid for large geothermal plants, wind turbines getting  € 0.091/kWh and solar PV getting up to € 0.5162/kWh (Mitchell, Bauknecht et al. 2003). Some have argued that especially expensive technologies like solar electricity should not receive a full subsidy calculated this way because it is too costly, leading to overinvestment beyond economic optimums and diverting resources away from less expensive renewable technologies.
Another approach, in theory, is to subsidize renewable energy on the basis of the “externality benefit” that they provide. Conventional electricity plants have negative externality costs including health affect from pollutants, acid rain, water pollution, and global warming that accrue to society even if they are not internalized by power plant owners. Because externality costs are not included in conventional prices, to level the playing field an “externality benefit” equal to the excess externality cost of conventional generation can, in theory, be assigned to renewable energy technologies. In theory this approach ensures that no renewable energy technologies are over-subsidized leading to net social economic loss. In practice, however, determining externality costs of electricity generation is difficult. Dozens of studies have been done to determine externalities for power plants (Sundqvist 2000), with divergent results depending on what types of impacts are considered and the metholodologies used.
Current Status in Thailand

Thailand does not have feed-in tariffs but many industry insiders believe that feed-in tariffs are the best policy option for Thailand for renewable energy generators of all sizes.

Feed-in tariffs are under consideration by the DEDE and EPPO. DEDE is considering feed-in tariff for smaller renewable energy installations or those built by communities. EPPO may be considering a flat feed-in tariff of 60 satang/kWh for any renewable energy sources (E for E 2005), or differentiated tariffs depending on the technology. 

The Energy for Environment Foundation (E for E) calculated that to ensure 11% IRR, feed-in tariffs would need to be 19.4 baht/kWh for solar electricity, 4.37 baht/kWh for wind, 2.76 baht/kWh for biomass, 2.68 baht/kWh for pigfarm biogas (E for E 2005). A separate ongoing research effort is underway by DEDE (with technical assistance by Danish renewable energy expert Lars Moller) to determine these levels for biogas, micro-hydro, wind, solar, and biomass, as well as to calculate social and environmental implications of these technologies. The interim results from this study will be discussed on a seminar on 8-9 September, 2005.
Work has also been done to consider externality benefits in the Thai context as a basis for feed-in tariffs, as shown in Table 3 below (Energy for Environment 2004). Subsidies are in addition to tariffs for generated electricity (averaging about 2.46 baht/kWh for bulk wholesale supply including FT tariff). Thus biomass would receive about 2.46 + 0.57 = 3.03 baht/kWh if connecting under the VSPP program. Because the wind blows most strongly during the daytime, wind would further benefit from higher peak (daytime) tariffs at a level of about 3.0 (peak tariff) + 0.43 (FT) + 1.06 (feed-in adder) baht/kwh = 4.5 baht/kWh for electricity generated from 9am to 10pm. Similarly, solar would receive about 3.0 + 0.43 (FT) + 1.15 (feed-in adder) = 4.6 baht/kWh. These levels are sufficient for biomass, micro-hydro, and windpower and biogas. They are probably insufficient for solar photovoltaic electricity, but are probably sufficient for solar stirling engine technology  which reportedly generates for as low as 6.5 US cents/kWh (2.6 baht/kWh) (Johnson 2004).

	Tech
	Estimated externality cost (baht/kWh)
	Externality benefit compared with Thai fuel mix (baht/kWh)
	Total feed-in tariff based on externality benefit
(baht/kWh)

	Fuel mix
	1.2
	0
	

	Biomass
	0.63
	0.57
	3.03

	microhydro
	0.39
	0.81
	3.27

	Wind
	0.14
	1.06
	4.5

	Solar
	0.05
	1.15
	4.6

	Biogas*
	<0
	>1.2
	>3.80


Table 3: subsidies could be based on the etimated externality benefits from renewables compared with the Thai fuel mix.  *note: biogas is author’s estimate. Biogas was not among the technologies considered in the E for E externality figures but is expected to have high externality benefits derived from its ability to clean waste water. 
Subsidies according to this scheme may be “too high” for some larger biogas installations which are already commercially viable at unsubsidized VSPP tariffs, and which may also receive significant CDM revenues (Plevin and Donnelley 2004). A “middle path” approach may be to use the “reasonable IRR” philosophy but also cap subsidies at the externality value. This approach would ensure that the public does not subsidize beyond the economically optimum value and the renewable energy generator does not make excess profit. In this case, subsidies would be as shown in Table 4, but with biogas subsidies limited to smaller generators.

International Experience and Examples

Feed-in tariffs are responsible for much of the world’s renewable energy growth, which has taken place in Germany, Denmark and Spain. Other nations with production incentives include Austria, Canada, the Czech Republic, France, Greece, Hungary, Italy, Korea, Luxembourg, Netherlands, Portugal, Spain, Sweden, Switzerland, and the USA (IEA 2005). After considering an RPS, China recently adopted feed tariffs .
By the end of 2003, feed-in tariffs led to installation of 14,609 MW of windpower in Germany, 3,110 MW in Denmark, and 6,202 MW of windpower in Spain (EWEA 2005).

The German EEG requires that distribution utilities pay the generators at a pre-specified rate (see Table 4 for rates) for every kWh produced. Plants that do not feed into the public grid are also remunerated. The amount decreases over time, but generators are guaranteed to receive payment for 20 years.

As shown in Table 4 the EEG supports a wide range of renewable technologies. The payment amount depends on the technology, on construction date, and on the site.

· First, the remuneration depends on the technology, with only €0.07/kWh being paid for large geothermal plants and up to € 0.5162/kWh for solar plants.

· Second, the date of commissioning is relevant. For wind plants, for example, the payment decreases by 1.5% every year for new plants.

· Third, the remuneration is site specific. Wind plants currently receive €0.091/kWh for 5 years after commissioning (plants coming on-line next year will receive 1.5% less, see above) After that period, the payment amount depends on the income of a plant compared to reference plants. Plants that have done well for example due to relatively good wind conditions and have received revenues that exceeds 150% of the reference plant income will receive less money after year five. Lower-quality sites, on the other hand, continue to receive the full remuneration for longer, depending on the extent to which they are below the 150% threshold. 

· Furthermore, every other year the German government conducts a review of technological and market developments. The review culminates in a recommendation to the parliament which can then decide to change the tariff arrangements. Tariffs will not be changed retro-actively. That is, changes in rates will only affect plants that have not been commissioned yet.
	Technology
	Feed-in tariff

(Euro cents /kWh)

	Wind
	9.1

	Solar

• capacity<100kW
• plants on a building, capacity< 5 MW
	51.62
48.1

	Biomass
• capacity <500 kWe
• capacity between 500 kWe 
and 5 MWe
• capacity between 5 MWe 
and 20 MWe
	
10
9.0


8.5

	Hydro, landfill and sewage gas
• capacity <500 kWe
• capacity between 500 kWe 
and 5 MWe
	
7.67
6.5

	Geothermal plants
• capacity<20 MWe
• capacity>20 MWe
	
8.5
7.0


Table 4: EEG feed-in tariff payment by technology. Source (Mitchell, Bauknecht et al. 2003)
The costs of the feed-in mechanism are born evenly by all end customers. The distribution utility must purchase the output from renewables, but has the right to sell it on to the transmission utility to which it is connected. The transmission utilities spread the costs equally with each other, depending on the share of electricity sold in their grid area. They then pass it on to the suppliers in their region (2000; Mitchell, Bauknecht et al. 2003).

Crucial Issues for Thai Policymakers to Consider

· Since the RPS (even if successfully implemented) will contribute only a small portion towards government renewable energy targets, how can feed-in tariffs be implemented quickly and with certainty so that they can help reduce the huge shortfall?
· Probably the largest challenge is to determine at what level to subsidize different technologies.  As discussed above, one approach might be follow the philosophy used in Germany, Denmark, Spain, and other countries by setting tariffs at a level at which reasonably managed projects can make a reasonable return on investment. Another approach would be to consider externality benefits of each technology. A third approach would be a combined approach that caps subsidies based on both IRR and externality benefits.
· There is a large “grey area” of good subsidy levels. High subsidies mean that a larger amount of renewable energy potential will be built-out, but with more producer surplus and less consumer surplus. Lower subsidies means that a smaller portion of renewable energy will be deployed, but with higher consumer surplus. Decision-makers need to choose a reasonable level, make a firm promise to commit to that level, and make adjustments for future projects as necessary based on experience generated by the first round of subsidies.
· Considering the work by DEDE and E for E, sufficient studies have probably been done to determine the cost of energy from different renewable energy types. This data should be cross-checked and verified by industry experience where available. The data on externalities is weak, but doing a Thai-land specific externality study would be time consuming and it would not make sense to wait to conduct a study before setting (at least a first round of) subsidy levels. 

· Feed-in tariffs need to be guaranteed for a long time (generally at least 10 years) to provide sufficient confidence that investments can be recouped.

Research and Studies Needed

( HIGH PRIORITY Study to cross-check feed-in values proposed by other studies (E for E, DEDE) against estimates from industry in Thailand and internationally.

( HIGH PRIORITY Study to draft feed-in tariff legislation. An English language translation of version of the German feed-in laws are available at: http://www.fnr-server.de/bioenergie/downloads/eeg%20englisch.pd and could be considered as a template. One key task is to determine the appropriate tariff levels and adjustment mechanisms. A second key task is to determine where funds would come from (ENCON fund initially, then later distributing the costs to all consumers via a per kWh “benefits charge” levied on every kWh sold in the country?). A third task may be to review interconnection arrangements following the German model (utilities pay for distribution system upgrades).
( MEDIUM PRIOIRTY: Externality study for Thailand (but first round of feed-in tariff setting should not wait for completion of this study). E for E estimates are based on European values, adjusted using the ratio of GDP between Europe and Thailand. This approach does not capture the differences between Europe and Thailand.

Key refereces

(2000). Act on Granting Priority to Renewable Energy Sources. http://www.fnr-server.de/bioenergie/downloads/eeg%20englisch.pd 
Mitchell, Catherine, D. Bauknecht, et al. (2003). Risk, Innovation and Market Rules: A Comparison of the Renewable Obligation in England and Wales and the Feed-In System in Germany, Warwick Business School . This study compares the UK RPS system with the German feed-in system in terms of risk to project developers and industry response.
Sundqvist, Thomas (2000). Electricity Externality Studies: Do the Numbers Make Sense? Instituitionen for Industriell ekonomi och samhallsvetenskap Avdelningen for Nationalekonomi. Lulea Tekniska Universitet. This study reviews dozens of existing externality studies.
Externality adders under integrated resource planning (irp)

Description of Policy Measure

Externality adders used in an Integrated Resource Planning (IRP) process provide a strong and simple mechanism for encouraging adoption renewable energy.  IRP refers to the combined development of electricity supplies and demand side management (DSM) options to provide energy services at minimum cost, including environmental and social costs. IRP is generally used in a regulated utility environment. The process requires that utility planners consider all options (including energy efficiency and renewables) in meeting demand at total least cost, taking into account environmental and social costs (Figure 4).

In the IRP process, externality adders are an accounting tool that force utility planners to account for environmental and social externality costs.  The technology option with the lowest total cost is the one that must be built, even if the money for social and environmental costs does not have to be paid for by the generator. IRP is practiced in a number of US states. Because socially optimum outcomes identified by the IRP process are not always the same as outcomes that a utility would chose if left to its own planning process, the IRP requires an empowered and capable regulatory authority. IRP is an open and public process. The community, utility companies, and governmental agencies are provided opportunities to participate in its development.
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Figure 4: IRP process. Source: (D’Sa 1995)
Current Status in Thailand

Thailand does not currently have an Integrated Resource Planning (IRP) program. EGAT’s Power Development Plan (PDP 99-02) mentions that “an analytical framework and a procedure for integration of DSM into the system planning process are expected to be established in the near future” (EGAT 2000), but the idea appears to have been dropped in subsequent PDPs.  EGAT currently uses a least-cost planning methodology for determining capacity supply additions through software called PROSCREEN. But EGAT considers only the supply side, not demand side measures, in its power development planning. Moreover, EGAT’s decision-making framework considers only commercial costs (costs borne by EGAT) rather than economic costs (total costs borne by society). It also does not take into account a full range of renewable energy options, choosing instead to consider only fossil fuel options.
International Experience and Examples

USA: The Clean Air Act Amendments of 1990 encouraged state commissions to adopt standards requiring utility participation in IRP. Subsequently, the US Energy Policy Act of 1992 required that all electric utilities carry out IRP and submit plans before their Public Utility Commissions for approval. In 1992, the USA had 32 states with IRP regulatory frameworks; nine others were just beginning to explore the implementation of IRP regulatory frameworks (D’Sa 1995). The adoption of IRP by state public utility commissions created a public process whereby a variety of generation and demand-side resources could compete for inclusion in utilities’ resource plans. While IRP in the USA declined during the restructuring period, it remains a core practice of many utilities. One prominent example is Seattle City Light, which provides electricity to the Seattle metropolitan area, and has successfully committed to meet 100% of load growth using DSM and renewable energy (Holde 2004).

Europe: Similarly, the European Commission’s 1995 Draft Directive had required Member States to undertake ‘‘Rational Planning Techniques’’ (RPT)—essentially IRP or integrated assessment of supply and demand options —as part of their internal electricity and natural gas markets. The European Commission and the European Parliament saw the RPT Directive as a crucial complement to the Internal Electricity Market (IEM) Directive that dictated competition in electricity supply.

Crucial Issues for Thai Policymakers to Consider

· Though not yet practiced in Thailand, IRP is a well-established framework that can help Thailand’s economy to lower energy costs and improve competiveness while reducing environmental and social impacts. It is consistent with the current utility structure (EGAT as (partially) regulated monopoly). Thai policy makers should consider making IRP mandatory for all power sector planning.

· Full benefits from IRP would probably only accrue with the formation of a truly empowered, capable independent regulatory authority.
· A variety of excellent resources are available for designing an IRP framework for Thailand (see below).

Research and Studies Needed

( HIGH PRIORITY: Conduct Integrated Resource Plan for Thailand.  Study should include consideration of risk (especially fuel price volatility risk) as well as social and environmental costs. The IRP should be conducted in an open and public process. The IRP would require supporting studies including a study of externality costs of electricity generation (see feed-in tariffs above) and a study of the economic costs of fuel price volatility risk.
Key references
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Renewable Portfolio Standard (RPS)
Description of Policy Measure

As implemented in other countries, the RPS obligates each retail seller of electricity to include in its resource portfolio a certain amount of electricity from renewable energy resources. The retailer can satisfy this obligation by either (a) owning a renewable energy facility and producing its own power, or (b) purchasing power from someone else's facility. RPS statutes or rules can allow retailers to "trade" their obligation. Under this trading approach, the retailer, rather than maintaining renewable energy in its own energy portfolio, instead purchases tradable Renewable Energy Certificates (RECerts or RECs) that demonstrate that someone else has generated the required amount of renewable energy (Rader and Hempling 2001).
The main advantage of RPS legislation in other countries is that in the short term, in theory, it can lower the price for renewable energy by encouraging competition among producers. Proponents of feed-in tariffs argue that RPS has efficiency gains only in the short term, if at all. They argue that prices under feed-in arrangements can actually be lower because there is less risk: with a fixed price, revenue streams are more predictable, allowing procurement of lower cost financing. In the long run, proponents argue, feed-in tariffs lead to lower renewable energy costs because they lead to larger installed capacity of renewable energy which drives down cost through greater manufacturing experience (Mitchell, Bauknecht et al. 2003).

Current Status in Thailand

There is currently no RPS in Thailand, but the DEDE has written a draft set of “RPS” regulations dated May 2005, and the RPS mechanism is highlighted in many government presentations. The regulations require that all new fossil fuel power plants procure renewable energy equal to 3% to 5% of their installed capacity (with the exact percentage to be specified by the as-yet-unformed interim regulatory body). Fossil fuel generators can build renewable energy on their own, or can purchase electricity directly from renewable energy generators, or can purchase renewable energy certificates (RECerts). The renewable energy generators can register their facility (what type of fuel, how many MW) and their annual production of kWh at the RE Generator Info Center which is to be set up in the office of the Interim Regualator. According to the draft regulations, this process is a separate, parallel process with the process of applying to be an SPP. Existing SPPs are not qualified to participate in the RPS. The RPS obligation only applies to new fossil-fuel capacity coming on line after year 2551 (2008).
In the Thai context, the main challenge with implementing an RPS is that RPS is a policy designed for a competitive “power pool” type electricity market. It has never been tried in an semi-regulated monopoly environment such as Thailand. In addition, there are important differences between the Thai RPS and international RPS mechanisms which are likely to make the Thai RPS less effective than their international counterparts. Most of these points were raised by EPPO in an August 2005 memo to the Ministry of Energy:
(1) The proposed Thai RPS has no mechanisms to control the cost of EGAT renewable energy projects. EGAT has recently been promised the right to develop 50% of new generating capacity for Thailand (Post 2005). EGAT has an RPS obligation that accompanies the new fossil generation. To meet the RPS obligation it has the right to make its own renewable energy investments. This would not be a problem except that there is very little to constrain the costs of these investments, as EGAT is able to pass all of its costs on to consumers through its “cost-plus” structure (in which tariffs are set at a level that provides sufficient revenues to meet EGAT’s debt-service requirements). To put it very bluntly, the RPS gives EGAT a blank check to develop renewable energy capacity, with the public picking up the cost. Renewable energy is a great idea, but EGAT should be exposed to competition to bring down prices. EGAT’s largest renewable energy project to date was the 504 kWp solar PV plant in Mae Hong Song, and was quite expensive by international standards. The plant cost 195.26 million baht. This means that the cost of installed watt was around US$9.81 (Mogg 2003). By comparison, in Japan even residential grid-interconnected rooftop systems (which do not benefit from economies of scale) cost less than US$7 per peak watt by year 2001 (Maycock 2002), and US$5.50/ peak watt (not including subsidy) by 2003 (Johnson 2004).

RPS in other countries is based on a competitive market system such as a power pool.  In Thailand, however, there is no market for electricity and no regulator to oversee this market. These functions would have to be created specifically for the RPS. The strength of the RPS is that, in theory, it invites competition. In the case of IPPs, there is a bidding process to ensure that the combined conventional-RE energy will be cost competitive.  But as discussed above, EGAT is not subject to any competitive pressure and its costs associated with RPS can be included in the tariffs charged to consumers, how can consumers be confident that EGAT’s investments in RE are cost competitive? It may not make sense to adopt the complicated, risky RPS mechanism (which is based on a competitive model as implemented elsewhere in the world) in order to force selected conventional generators to pay for RE development when the government can simply impose a charge on consumers directly. It is probably much simpler and less risky if the government were to charge consumers directly and use the money collected to subsidize RE in a more open, transparent mechanism like feed-in tariffs, or giving an “adder” to RE SPPs and VSPPs.  The risks and complications of forcing the “middleman” IPPs/EGAT to provide RE as promised would then be eliminated with greater certainty of results and less paper/personnel resources involved.


(2) Renewables tied to fossil fuel additions (“Too little too late”): Renewable energy added to the system under the Thai RPS plan would be tied to the construction of new fossil fuel plants coming online after year 2551 (2008). If the fossil fuel plant does not go forward as planned, then neither does the renewable energy project. This ties the development of clean energy to the development of dirty energy, unnecessarily adding risk to renewable energy projects and raising financing costs. In addition, under the Thai RPS, large hydro plants would not be obligated to procure renewable energy under the RPS program. EGAT is considering including 5,400 MW of hydro from the Salween project as well as hydropower imports from Laos. In comparison, international RPS mechanisms apply to all conventional energy (new and old, fossil, large hydro, nuclear, etc.). By 2554 (2011), the total RE contribution from RPS (assuming everything goes smoothly as planned) will be less than 12% of the total RE electricity target (See Figure 1 below). The Thai RPS at best will procure only 0.7% of the total installed capacity. In comparison, California set the RPS target at 20% of total electricity kWh sales by years 2017. New Yorks’ RPS target is 25% of total electricity kWh sales by year 2013.
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Figure 1: Government target is that 6% of electricity come from renewable energy. However, an RPS of 5% of new capacity (excluding new hydro imports)  will lead to renewable electricity equal to 0.7% of total installed capacity. This is small compared to the governent’s 6% target for electricity. 
(3) Lack of clarity regarding RPS vs. other RE support mechanisms: Given the very limited contribution of the RPS mechanism to the overall RE goal as discussed above, other RE support mechanisms, including SPP and VSPP programs, will become very important and need to be clarified and given higher priority in order to have a significant impact on encouraging new investments in RE in addition to those done under the RPS program.  But the current draft of RPS regulation could lead to double counting of RE capacity by allowing a generator to be an SPP and an “RPS” RE Certified generator at the same time.  This could be a source of confusion and creates uncertainties for potential investors (“will I get SPP price + RE Cert price or just SPP price if I invest too early?  Or will I also get RE “premium” under the feed-in price mechanism?  Can I choose which mechanism is best for me or the government will decide which mechanism will apply in each particular case? )  The lack of clarity will delay or discourage decisions to invest in new RE capacity.  In contrast, international RPS programs that have been successful have clear rules.


(4) The Thai RPS defines the percentage of renewables in terms of capacity (MW), not energy output (MWh).  International experiences subsidizing capacity (MW) instead of energy output (MWh) have led to distorted incentives to inflate nameplate capacities – absorbing subsidies without actually producing promised electricity. The use of capacity rather than energy output in the Thai RPS also makes it difficult to compare across technologies, forcing the designers to come up with an arbitrary set of predefined “capacity factors” for each technology which will not necessarily reflect actual capacity factors. Furthermore, because capacity factors for renewable energy are low (10% to 60% depending on technology and fuel supply availabilty) compared with conventional generation (typically 60% to 85%), counting capacity rather than energy produced dilutes the impact of the RPS – by a factor of 2 to 3 times.


International Experience and Examples

Seventeen US states, Australia, Austria, Belgium, Italy, Japan, Sweden and the UK have implemented RPS-type policies (EWEA 2005; Haynes 2005). Due to the new nature of these policies, experience has been has been somewhat limited. While there are examples of RPS failures in several US states, there is also evidence that, together with other incentives, a properly designed RPS (e.g. Texas) can be effective in encouraging substantial renewable energy investments.
China is similar to Thailand in the sense that it is a growing developing country economy with a low percentage of installed renewable energy capacity, with dominant formerly state-owned monopoly generators, and with a weak regulatory structure. While China initially pursued establishing an RPS, after considering the advantages and disadvantages the country chose a feed-in tariff mechanism instead.

International experience shows that a successful RPS requires an effective and empowered electricity regulatory body able to ensure that market transactions are fair, able to monitor compliance and levy fines against non-compliant utilities and generators. Thailand lacks such a regulatory body with experience and authority to handle this kind of program.
The renewable energy industry in general prefers feed-in tariffs over RPS mechanisms because whereas the feed-in tariff provides a guaranteed price for electricity, under the RPS the tariff is uncertain. Uncertain tariffs raise the uncertainty about future revenue streams, which makes it challenging to arrange favorable financing (EWEA 2005).
In practice, feed-in tariffs have been much more successful than RPS mechanisms in leading to substantial installations of renewable energy (Figure 2).
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Figure 2: comparison of outcomes from feed-in and RPS mechanisms
Crucial Issues for Thai Policymakers to Consider

· Should the RPS idea be abandoned, or is it possible that an RPS can help contribute to meeting Thailand’s renewable energy targets? Citing problems with lack of regulatory capability and also citing higher risks faced by project developers under the RPS, international RPS experts feel that feed-in mechanisms would be a superior choice for Thailand (Figure 3). It may be better to abandon the RPS and focus on a clear, simple, fair feed-in tariff mechanism that fits well with existing SPP and VSPP programs. On the other hand, it is possible that – if issues raised by EPPO can be resolved -- the RPS can help play a positive role in increasing the deployment of renewable energy in Thailand.
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Figure 3: International RPS experts advise that a feed-in tariff mechanism is better for Thailand
· Even if the RPS is successfully implemented it will still lead to only a small fraction of the government’s goal of 6% of total electricity to come from renewables (Figure 1). How can the importance and profile of other mechanisms be raised to meet the challenge of ensuring that the shortfall is met?
Research and Studies Needed

( HIGH PRIORITY: Study to determine whether it is possible to modify Thai RPS to ensure that EGAT’s RPS obligations are met cost-effectively.

( HIGH PRIORITY: Study to review policy options under consideration by the Thai government in light of international experience and Thailand’s industry structure and regulatory environment. Study should draw on experience of international renewable energy policy experts. Some groups that have valuable expertise include DANIDA (Riso laboratory), the European and American Wind Energy Association, Center for Resource Solutions  in the USA, the International Programs division of the USA National Renewable Energy Laboratory (NREL), the Lawrence Berkeley National Laboratory (Electricity Markets and Policy Group), and the Renewable Energy Policy Project (REPP)
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Bidding arrangements
Description of Policy Measure
Bidding arrangements refers to actions in which potential renewable energy generators submit bids for the subsidy level (baht per kWh) at which they would be willing to generate. The government announces a certain capacity target, or a certain total amount of money is available for the program. The bids are sorted from lowest to highest, and accepted until the pool of funds is allocated or the capacity target threshold is reached.
Current Status in Thailand

To boost the amount of renewable energy SPPs, in 2001 NEPO used ENCON funds to provide subsidies to SPP renewable energy projects on a competitive basis in a one-time bidding arrangement (Amatayakul and Greacen 2002). Projects were invited to submit bids for a per-kWh production subsidy. The subsidy was capped at 0.36 baht/kWh for a period of 5 years. Qualifying projects with the lowest per kWh subsidy bids were chosen – up to the total level of 2,991 million baht for total subsidy allocations. Since the program was launched in 2001, 43 proposals were received, of which 31 biomass-based SPPs were approved, accounting for 491.3 MW. Rice husk is the most popular type of biomass resources for SPP, representing 12 SPPs, 244.6 MW, followed by 7 bagasse SPPs at 49.6 MW. Other biomass fuels are cassava wastes, palm residues, and wood chips.

The high participation rate for this one-time bidding suggests that considerably more projects are possible.

International Experience and Examples

Bidding programs have been used in California, Ireland and the UK (BTM Consult 2001). Because bidding auctions happen only periodically, they benefit only those projects that happen to be ready when the auction is called. Other mechanisms that allow continuous submission of projects lead to higher renewable energy deployment.

Crucial Issues for Thai Policymakers to Consider

· Bidding is generally not among main options considered for Thailand. Although the Thai bidding program led to several hundred MW of SPP geneators, there is general consensus that the periodic nature of the auctions and the risk imposed on project developers who have to do extensive project development before knowing the price they will receive, mean that other methods can be more effective in reaching the government’s renewable energy targets.

Research and Studies Needed

( Bidding is generally not among main options considered for Thailand so other studies identified in this report are more urgently needed.
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Grants for research, development and demonstration (RD&D)
Description of Policy Measure

Grants for research, development and demonstration (RD&D) play an important role in bringing promising but non-commercial renewable energy technologies to economic sustainability. Limited use of demonstration projects can play an important role in developing local capacity to install, maintain, and repair. However, repeated demonstration projects of well-established technologies accomplishes little, depletes precious government funds, and can even hurt the market as potential customers refrain from investing in the hopes that the government will give them a demonstration project too (Kozloff 1995).
Current Status in Thailand

For years, government support of renewable energy focused heavily on demonstration projects of one kind or another which, while relatively easy to build, are not sufficient to stimulate a sustainable market. Thus, the fund has been used for a variety of programs including: solar electricity for remote schools, demonstration of roof-top grid-connected PV, the establishment of an Energy Park in Naresuan University that showcases renewable energy technologies, PV-pumping installations for village water supply, demonstration of waste recycling and subsidizing EGAT to build a 500 kW PV station in Mae Hong Song province.

But because these ENCON programs focus on installations and demonstrations rather than market development, they can only be regarded as a first step in the commercialization of renewable energy. Another disturbing effect of excessive emphasis on demonstration projects is that lobbying for more government-funded demonstration projects is more lucrative than finding and satisfying customers in the marketplace. Thus solar electric projects, for example, have been almost exclusively funded 100% by government budgets for rural communities. In many cases the communities have little sense of ownership in the projects. The government pays for the project, but there are insufficient feedback mechanisms from end-users to ensure that systems get repaired when broken, and that systems work well in the field. See (Greacen and Green 2001) for an example involving solar battery charging stations in Thailand.
International Experience and Examples

There is an extensive literature on the relationship between R&D and renewable energy dissemination. It is useful to consider that the USA, which has dedicated large sums of money to renewable energy research and development, has a (relatively speaking) smaller renewable energy industry than Denmark, which spent less on R&D but carefully nurtured domestic industries and concentrated on proven technologies.
Crucial Issues for Thai Policymakers to Consider

· Future RD&D needs to focus much more on commercialization of technologies to encourage broad-based community and private sector participation.

· Promising technologies are missing. For example, solar stirling engines promise to be much less expensive than solar photovoltaics and could be manufactured in Thailand more easily than photovoltaics and reportedly produce electricity for as low as US cents 6.5 per kWh (Johnson 2004; Kress 2005) but have received virtually no attention. Similarly, covered lagoon digestors have received little attention although they have clear cost advantages in some cases over the UASB biogas digestors supported by ENCON. Micro-hydroelectricity technology has progressed substantially but technologies used by the DEDE micro-hydro program have changed little since the 1980s when they were first built.
Research and Studies Needed

( Studies to improve R&D/industry linkages to improve commercialization. Some countries have made much more use of joint government/industry R&D programs in which data generated by government-funded R&D is widely disseminated to industry and the public.

( Results from existing R&D studies should be freely disseminated through the internet. For example, all government studies of wind energy potential should have all datasets freely available for download from the internet.
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� Another 300 MW or so of renewable electricity is generated but consumed inside the industries that generate it. For list of plants, generation capacities, and contracted sales to EGAT see � HYPERLINK "http://www.eppo.go.th/power/pw-spp-name-status.xls" ��http://www.eppo.go.th/power/pw-spp-name-status.xls�


� For list of plants, generation capacities, and contracted sales to EGAT see � HYPERLINK "http://www.eppo.go.th/power/pw-spp-name-status.xls" ��http://www.eppo.go.th/power/pw-spp-name-status.xls�


� Generators in the VSPP program can be larger than 1 MW, but the maximum amount of power they can export to the grid is 1 MW.


� � HYPERLINK "http://www.eppo.go.th/power/data/data-website.xls" ��http://www.eppo.go.th/power/data/data-website.xls�


� � HYPERLINK "http://www.ens.dk/uk/energy_reform/Bill_234.pdf" �www.ens.dk/uk/energy_reform/Bill_234.pdf� 


� Additional requirements include: monthly capacity factor must exceed 0.51 and not exceed 1.0. Shut-down for maintenance shall take place during off-peak months of January, February, July, August, November and December and may not exceed 35 days in a 12-month cycle.


� Off-peak is defined as weekends, normal public holidays, and weekdays 10PM to 9AM.


� See � HYPERLINK "http://www.palangthai.org/en/docs/SampleTariffCalculation-new.xls" ��http://www.palangthai.org/en/docs/SampleTariffCalculation-new.xls�


� See: � HYPERLINK "http://www.eppo.go.th/power/FT/tariff-FT.html" ��http://www.eppo.go.th/power/FT/tariff-FT.html�


� http://www.dps.state.ny.us/03e0188.htm
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