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                Annex A
   Incremental Cost
   Broad Development Goals
     1. 
       The overall development objective of the project is the provision
       or supply of sufficient electricity and energy to meet national
       development needs at the lowest possible cost. Without GEF
       intervention, meeting this goal will require increased use of
       imported fossil fuels for power generation and direct consumption.
   Baseline
     1. 
       The baseline consists of what the Government would do without GEF
       support. Under the baseline, a number of barriers exist to the
       large-scale application of biomass power generation and
       co-generation in Thailand. Without these barriers being removed
       through this project, biomass power and co-generation will
       continue to operate inefficiently on a very small-scale. The share
       of biomass power in the national power mix is likely to remain
       negligible.
   Global Environment Objectives
     1. 
       The global environmental objective of this activity is the
       reduction of GHG emissions by removing the major barriers to the
       development of biomass co-generation and power generation to
       replace fossil fuel use in Thailand. This project has been
       designed to be consistent with GEF Operational Program #6 on
       “Promoting the Adoption of Renewable Energy by Removing Barriers
       and Reducing Implementation Costs”.
   GEF Alternative
     1. 
       Biomass resource assessment studies have indicated that Thailand
       has a potential of 3 GW power capacity from biomass residues.
       Although the private sector showed a high degree of interest in
       advancing the development of biomass projects, the barriers that
       exist prevent Thailand’s enormous potential from being realized.
       Even without the project, NEPO is planning to develop policy
       strategies to improve the tariff structure for biomass power
       developers. Without the other barriers being removed through this
       project, however, a widespread national program of replication of
       biomass power and co-generation is unlikely to take place. GEF
       support will play a catalyzing role to help Thailand to tap its
       enormous potential.
     1. 
       Activity 1 is designed to establish a “One-Stop Clearing House”
       for biomass projects in Thailand. This activity will establish a
       “One-Stop Clearing House” for biomass co-generation and power
       generation in Thailand. The clearinghouse will be composed of
       three cells: 1) Information-Service Cell; 2) Policy Cell; and 3)
       Financing Cell. The “One-Stop Clearing House” will be housed in
       the National Energy Policy Office (NEPO). The Information-Service
       Cell’s role will be to 1) develop an information database and
       library for potential biomass co-generation investors; 2)
       disseminate information through web site, workshops, seminars,
       newsletters, and publications; 3) identify and promote investment
       opportunities for potential investors; 4) provide technical,
       financial, and business advisory services; and 5) conduct
       monitoring and dissemination of successful models of biomass
       co-generation plants in Thailand. This activity is designed to
       remove the information barriers thereby facilitating further
       investments. GEF will contribute US$2.305 million to support the
       establishment and activities of this clearinghouse. NEPO will
       provide US$350,000 in-kind contribution for office space and
       supplies, as the Clearing House will be housed in NEPO. This is an
       activity entirely focused on removing barriers, which would not
       take place without this project.
     1. 
       Activity 2 is intended to improve financial incentive policies for
       biomass power and co-generation projects. This activity will build
       on the existing DANCED/NEPO study on “Investigation of Pricing
       Incentives in a Renewable Energy Strategy”, and aims to remove the
       pricing barrier to biomass co-generation development in Thailand
       (Barrier No. 2). This activity will propose specific
       recommendations for financial incentive policies to encourage
       biomass co-generation development in Thailand, including the
       capacity and energy payment as well as a renewable energy adder
       for biomass power projects under SPP scheme; formulation of an
       implementation plan; and facilitataton of policy dialogues.
       Without the project, NEPO would undertake this project in a small
       way, contributing US$50,000 to it. However, to successfully remove
       the barrier, it is estimated that an additional US$450,000 will be
       required. As this additional activity is incremental, GEF will
       contribute this amount to this activity.
     1. 
       Activity 3 will establish a biomass power financing mechanism to
       facilitate the financing of future biomass power plants through a
       number of concessional or contingent financing tools. This extra
       support is needed to ensure that biomass projects get favorable
       treatment. Biomass co-generation and power projects are often
       considered more risky because 1) the financial institutions lack
       confidence and experience in the technology; 2) current power
       tariff is too low; and 3) it may be difficult to ensure the
       long-term fuel supply. This activity aims to 1) strengthen the
       technical capability of an existing financial institution to
       evaluate financing for biomass power projects by establishing a
       special unit under the financial institution; 2) generate a
       pipeline of biomass power projects for financing; and 3) set up a
       financing mechanism to provide concessional financing for the
       potential replication projects. This activity is designed to
       accomplish these goals, directly remove the financing barriers
       (Barrier No. 3), and facilitate future replication of biomass
       power generation in Thailand. In the absence of the project, about
       US$810,000 would be utilized for these activities. Under the
       project, however, NEPO has agreed to make US$20 million from an
       existing fund available for biomass projects. GEF is contributing
       US$600,000 to build capacity for the core unit at IFCT, generate a
       pipeline of follow on activities, and design the financing
       mechanism for the Fund.
     1. 
       Under Activity 4, GEF will provide a grant to pay for that part of
       the value of the guarantee premium associated with the technical
       risks of two pilot plants being financed through Japanese OECF:
       the parawood residue power Pilot Plant in Yala and the rice husk
       power Pilot Plant in Roi-Et. As these two plants will be the first
       of their kind in Thailand to utilize efficient combustion
       technology and generate excess electricity for export to the grid,
       under EGAT’s firm 21-year contract, they are perceived of as being
       riskier than equivalent fossil-fuel powered plants. This perceived
       incremental risk translates itself into a higher than normal
       guarantee premium. The Yala Pilot Plant is proposed to have a
       total installed capacity of 22 MW, among which 20 MW will be sold
       to EGAT, 2 MW will provide the power need for the plant itself.
       The Roi-Et Pilot Plant is planned to have a total installed
       capacity of 9.8 MW, among which 6.8 MW will be supplied to EGAT at
       firm contract for 21 years, 2 MW will be sold to Sommai Rice Mill,
       and 1 MW for in-plant use.
     1. 
       The main shareholders of both projects are Electricity Generating
       Public Company (EGCO) and Electric Power Development Co. Ltd.
       (EPDC). EGCO is the first and largest independent power producer
       (IPP) in Thailand. EGCO has an installed capacity of 2 GW, out of
       a total installed capacity of 18 GW in Thailand. Because these
       plants are the first of their kind in Thailand, they are viewed as
       especially risky by the financial sector. The risk guarantee
       required for these loans is therefore considered to be higher than
       for similar plants utilizing fossil fuels. GEF will pay one half
       of the cost of these commercial risk premiums, or US$3m total. For
       the two Pilot Plants, Japanese OECF is financing $30m and the
       equity investors are contributing at least another $15m, making
       the total value of the baseline investment approximately US$45m.
   Incremental Cost Matrix
     1. 
       The incremental costs and benefits of the proposed project are
       summarized in the following incremental cost matrix. The
       incremental cost of the project, US$27,360,000, is required to
       remove barriers to the widespread deployment of biomass power and
       cogeneration in Thailand. Of this amount, US$6,830,000 is
       requested for GEF support and US$20,530,000 will come from NEPO.
       The total project costs also include US$45,860,000 baseline costs,
       among which US$30,000,000 from OECF; US$15,000,000 from EGCO,
       EPDC, Asia Plywood Co. Ltd. and Sommai Rice Mill; US$810,000 from
       IFCT; and US$50,000 from NEPO.
     1. 
       Without these barrier removal activities, it is very unlikely that
       the large-scale national replication of biomass power and
       cogeneration would take place. The rationale for each project
       activity and the barriers they are designed to remove are
       explained in the body of the brief and under the “GEF Alternative”
       in the Incremental Cost Annex.
   Incremental Cost Matrix
   Activity
   Baseline
   Alternative
   Increment
   Activity 1. Establish “Clearing House”
   There is no existing national institution acting as a focal point for
   biomass power & co-gen developers and “one-stop information center”
   for potential biomass project developers.
   Cost: 0
   A “One-Stop Biomass Cogen Clearing House” established to provide info,
   services, policy advice, and financing for biomass project developers.
   The capability of information management and advisory services will be
   built. Biomass cogen information database will be set up. Investment
   opportunities will be promoted.
   Cost: US$2,655,000
   A national institution established as a one-stop shop for biomass
   developers. The “Information-Service Cell” will provide sufficient
   information and competent services for potential biomass developers.
   Cost:
   GEF: US$2,305,000 (Cash)
   NEPO: US$350,000 (in-kind)
   Activity 2. Reform Tariff Policy
   Current power tariff does provides no incentive to favor biomass power
   projects. Under current power tariff, most biomass projects are not
   viable.
   Cost: US$50,000
   Recommendations regarding “biomass-friendly” power tariff and
   renewable energy adder will be made, in policy dialogue between the
   policy makers and industries.
   Cost: US$500,000
   Financial incentive policies for biomass projects, in terms of power
   buyback tariff, will be improved. Economic viability of biomass
   projects will be increased.
   Cost:
   GEF: US$450,000 (Cash)
   Activity 3. Establish Financing Mechanism
   Developers cannot obtain financing for biomass projects. Financial
   institutions lack confidence & experience with biomass projects.
   Cost: US$810,000
   Financing mechanism for biomass projects will be set up. The financial
   institutions will be educated and trained in biomass projects.
   Cost: US$21,410,000
   Increased access to financing for biomass developers. Increased
   confidence & interests from local institutions to finance biomass
   projects.
   Cost:
   NEPO:US$20,000,000 (Cash)
   GEF: US$600,000 (Cash)
   Activity 4: Support Pilot Plants
   Because Yala and Roi-Et Pilot Plants are the first large-scale
   efficient biomass cogen plants in the country, the project investors
   are undertaking a high risk for being first.
   Cost:
   US$45,000,000
   GEF supports up to 50% of the guarantee fee to help reduce the risks
   associated with the OECF loans. As a result, the pilot projects can
   move ahead.
   Cost: US$48,000,000
   The pilot plants will demonstrate both technical and commercial
   viability as well as the project development model for biomass
   projects in Thailand and elsewhere.
   Cost:
   GEF: US$3,000,000 (Cash)
   Global Environment Benefits
   Biomass projects remain undeveloped. Barriers prevent widespread
   deployment of biomass power & co-gen.
   Baseline carbon emissions of 62,000 tons of carbon/year from an
   equivalent coal-fired power plant of the two pilot plants, and
   4.2million tons of carbon/ year from the equivalent coal consumption
   of the total 3 GW biomass potential.
   Biomass power & co-gen is widely replicated. Information, pricing,
   financing, & market barriers removed.
   Assuming 100% of the biomass fuels will replace fossil fuels,
   alternative carbon emission = 0 tons of carbon per year.
   Significant GHG emissions are attained.
   Direct carbon emission reduction of 62,000 tons for the two pilot
   plants within the project lifetime, and up to 4 million tons of carbon
   per year possible for the total 3 GW biomass potential beyond project
   lifetime.
   Domestic Benefits
   Continuing reliance on import of fossil fuels to meet domestic energy
   demand. Local air pollution from field burning of biomass residues
   remains.
   Indigenous biomass fuels can provide electricity to meet development
   needs. Biomass cogen business grows.
   Reduced dependence on fuel import. Increased job opportunities at
   local community. Avoided air pollution from field burning of wood
   residues.
   Costs
   Total Baseline Costs:
   US$45,860,000
   US$50,000 NEPO
   US$810,000 IFCT
   US$30,000,000 OECF
   US$15,000,000 Private Sector
   Total Project Costs: US$73,220,000
   Total Incremental Costs: US$27,360,000:
   US$6,830,000 GEF
   US$20,530,000 NEPO
   Annex B
   Logical Framework/Project Planning Matrix
   Project Strategy
   Objectively Verifiable Indicators
   Means of Verification
   Important Assumptions
   Development Goal
   The principle objective of this project is to reduce GHG emissions by
   removing the major barriers to the development of biomass cogen to
   replace current fossil fuel use in Thailand.
     1. 
       Decreased growth of fossil fuel consumption
     2. 
       Increased annual installed capacity of large-scale efficient
       biomass power & co-gen systems
     3. 
       Increased share of biomass in national power mix
     1. 
       Data for fossil fuel consumption for power and heat
     2. 
       Data on annual installed capacity of biomass systems from EGAT;
     3. 
       Data on the share of biomass cogen in national power mix
   Project Purpose
     1. 
       To build capacity to provide information and services to potential
       biomass power investors to remove the information barriers;
       ------------------------------------------------------------------
     2. 
       To improve the regulatory framework to provide financial
       incentives to biomass power development removing the pricing
       barrier;
       ------------------------------------------------------------
     3. 
       To create easy access to commercial financing for biomass
       co-generation projects to remove the financing barriers;
       ---------------------------------------------------------
     4. 
       To increase market demand by supporting biomass power pilot plants
       in Yala and Roi-Et.
     1. 
       The “One-Stop Clearing House” set up to provide information and
       services to potential developers
     2. 
       Improved power tariff for biomass power projects
     3. 
       Increased economic viability and financial return of biomass
       projects
     4. 
       Increased access to financing for biomass cogen projects
     5. 
       Successful operation of Yala and Roi-Et Pilot Plants
     6. 
       Increased installed capacity and generation of biomass systems
     1. 
       Survey of biomass industries in the satisfaction of information
       and service availability
     2. 
       Power tariff for biomass under the SPP scheme from EGAT
     3. 
       Data & survey of financial returns to biomass projects
     4. 
       Survey of biomass power industries in project financing
     5. 
       Records of the technical operation, fuel supply, and financial
       statement of Yala and Roi-Et Pilot Plants.
     6. 
       Data on annual installed capacity of biomass power and generation
       from EGAT
     1. 
       Improved power tariff will be enacted by EGAT
     2. 
       The Thai financial services sector will continue to recover and be
       willing to make loans to biomass power developers.
   Outputs
     1. 
       The “One-Stop Biomass Clearing House” set up
     2. 
       Increased information and services available for biomass project
       developers
     3. 
       Improved power tariff policy for biomass projects
     4. 
       Increased access to financing for biomass projects
     5. 
       Successful demonstration model of the Yala and Roi-Et Pilot Plants
     6. 
       Widespread national replication of biomass systems
     1. 
       A “One-Stop Clearing House” for biomass set up
     2. 
       Biomass project developers can go to the “One-Stop Clearing House”
       to obtain information and services
     3. 
       Improved power tariff policy for biomass projects approved by the
       government and implemented by EGAT
     4. 
       Increased economic and financial viability of biomass projects
     5. 
       Increased commercial lending to biomass projects
     6. 
       Successful operation of Yala and Roi-Et Pilot Plants
     7. 
       Increased installed capacity of biomass power & co-gen systems
     1. 
       Survey of biomass power industries in the satisfaction of the
       services of the “Clearing House”
     2. 
       Power purchase tariff for biomass under the SPP scheme from EGAT
     3. 
       Data and survey of financial returns of biomass projects
     4. 
       Survey of biomass industries in project financing situation
     5. 
       Records of the technical operation, fuel supply, and financial
       statement of Yala and Roi-Et Pilot Plants.
     6. 
       Data on annual installed capacity of biomass power systems from
       EGAT
     3. 
       Sufficient raw materials exist for large-scale development of
       biomass power
     4. 
       For future projects, long-term biomass supply contracts can be
       obtained and the attractiveness of biomass as fuel not undermined
       by cheap fossil fuels
   Activities
     1. 
       Set Up “One-Stop Biomass Project Clearing House”
     2. 
       Improve Financial Incentive Policies to Biomass Projects
     3. 
       Establish a Biomass Project Financing Mechanism
     4. 
       Support the Yala and Roi-Et Pilot Plants
     1. 
       The “One-Stop Clearing House” operational; Biomass project
       developers can go to the “Information-Service Cell” to obtain
       information and services
     2. 
       Number of people trained in the Information Cell
     3. 
       Biomass information database set up
     4. 
       Increased investment opportunities for biomass developers
     5. 
       Improved purchase tariff for biomass projects approved by the
       government and implemented by EGAT
     6. 
       Improved policy dialogue between govt. and private sector
     7. 
       Increased economic viability and financial return of biomass
       projects
     8. 
       Number of people trained in IFCT
     9. 
       A core unit set up for biomass power project financing in IFCT
     10. 
       Number of potential biomass power projects identified in the
       pipeline
     11. 
       Increased financing of biomass projects
     12. 
       Increased lending by local financial institutions to biomass
       projects
     13. 
       Successful operation of Yala and Roi-Et Pilot Plants
     14. 
       Increased installed capacity of biomass power systems
     15. 
       Increased supply of biomass equipment from domestic industry
     16. 
       Decreased costs of biomass energy systems resulting from the
       domestic manufacturing
     1. 
       Customer Satisfaction Survey of biomass industries
     2. 
       Annual investment in biomass power projects
     3. 
       List of power tariff for biomass cogen under the SPP scheme from
       EGAT
     4. 
       Data and survey of financial returns of biomass projects
     5. 
       Survey of biomass industries in project financing situation
     6. 
       Records of the lending for biomass projects from local financial
       institutions
     7. 
       Records of the technical operation, fuel supply, and financial
       statement of Pilot Plants.
     8. 
       Data on annual installed capacity of biomass power systems from
       EGAT
     9. 
       Number of domestic manufacturers to produce biomass equipment
     10. 
       Data on the costs of biomass systems
   .
   Annex C
   STAP Roster Technical Review
   STAP review of UNDP/GEF proposal “Removal of Barriers to Biomass Power
   Generation and Cogeneration in Thailand”
   Eric D. Larson, Center for Energy & Environmental Studies
   Princeton University
   Princeton, NJ 08544
   Scientific and Technical Soundness
     1. 
       The project seeks to remove barriers to expanded electricity
       production and cogeneration using biomass fuels in Thailand. In
       particular, it seeks to remove barriers to expanded use of
       commercially well-proven technologies (boiler-steam turbines) that
       are readily available on the world market.
     2. 
       The biomass fuel resource assessments discussed in the brief
       indicate that the residues from industrial and agricultural
       activities could support an amount of installed biomass generating
       capacity (3 GW) that is significant relative to total installed
       electric utility capacity in Thailand today (18 GW).
     3. 
       The brief does not discuss in any quantitative detail the
       prospective economics of biomass power projects, especially in
       relation to the cost of other sources of new electric power
       generation in Thailand. However, with low-cost biomass residues
       used in cogeneration systems that are relatively large in scale,
       the cost of biomass power may be quite competitive. The brief
       indicates that the primary competition is fossil fuels (gas, oil,
       coal), which today account for 80% of total electricity supply.
       Natural gas in a combined cycle provides the least costly
       electricity from fossil fuels, where gas is available. Biomass is
       unlikely to be able to compete in such situations, eve with
       incentives. What is the fossil fuel of choice for new generation
       in Thailand?
     4. 
       The brief identifies five major barriers to be overcome to expand
       power generation from biomass in Thailand, including (i) lack of
       resource information and of provision of project services to
       potential project developers, (ii) limited financial incentives
       for biomass power, (iii) difficulty of financing biomass power
       projects, (iv) uncertainties and difficulties of biomass fuel
       supply, and (v) lack of pilot demonstration projects.
     5. 
       The brief describes a well-conceived multi-pronged approach to
       barrier removal that includes (a) capacity building to provide
       information and services to potential biomass-power investors, (b)
       improving the regulatory framework that provides financial
       incentives for biomass power projects, (c) making it easier to
       access commercial financing for biomass power projects, and (d)
       facilitating two specific biomass power projects (as pilot
       demonstrations) by supporting commercial guarantees for the
       projects. The proposed activities to design and encourage
       implementation of regulatory incentives and to stream-line
       financing of biomass projects are especially critical.
     6. 
       The proposed approach to addressing regulatory issues is good. A
       cornerstone of the approach is to seek rationale buy-back rates
       for biomass power. This approach has been successfully used in
       other countries (e.g., PURPA in the United States). Investment
       subsidies are also mentioned, as is the stipulation that they be
       phased out after they have successfully "kick-started" a biomass
       power industry. The "sunsetting" of such subsidies is important to
       establish a commercially viable biomass power industry for the
       long-term. In addition to developing specific recommendations
       regarding regulatory issues, the project also includes preparing
       an implementation plan and advocacy activities to catalyze policy
       decisions to implement specific recommendations.
     7. 
       The proposed approach to simplifying financing of biomass power
       projects centers on establishing a fund to provide concessional or
       contingent financing. The fund would be administered through an
       existing financial institution, within which a specialized
       "biomass financing cell" would be established. The requested GEF
       resources to help establish the biomass financing cell ($600K) are
       only a small fraction of the money being committed by the Thai
       government (NEPO) to provide initial monies for the fund ($20
       million). A fund of $20 million is not large relative to the total
       investment needed to install an amount of biomass power capacity
       approaching the estimated national potential (3 GW), but it may be
       critical to leveraging the needed additional investment,
       especially from national and international private-sector sources.
     8. 
       The brief proposes a coherent set of activities to address all of
       the barriers except biomass fuel supply uncertainties. Fuel supply
       difficulties are not anticipated with the two proposed pilot
       demonstration projects, so there is no need for activity to
       overcome fuel supply barriers in these cases. However, it would be
       useful for the project to bear in mind the issue of fuel supply
       uncertainty as other project activities are developed. For
       example, fuel supply risks uncertainties can contribute to
       difficulties in financing a project.
     9. 
       The proposed Project Steering Committee (PSC), which will include
       representation from a wide spectrum of stakeholders (EGAT is
       especially important in this regard), is an excellent idea to help
       generate widespread consensus as activities progress.
     10. 
       The project monitoring and evaluation plan appears adequate. The
       PSC will be an important self-monitoring entity.
   Global Environmental Benefits
     1. 
       Using biomass residues of industrial and agricultural industries
       for power generation will result in little or no net emissions of
       CO2 to the atmosphere, assuming that the biomass is used as fuel
       replaced by new biomass growth. To the extent that the biomass
       power displaces fossil fuel power, there will be net savings in CO2
       emissions. The brief states that a 20 MW biomass plant would save
       about 35,000 tons of carbon (as CO2) per year relative to fossil
       fuel use, which is a reasonable estimate of the savings if
       coal-fired power were displaced.
     1. 
       Of the four industries singled out in the brief as having
       substantial biomass power potential, three of them (sugar, rice,
       and, palm oil, which together account for 70% of the potential
       biomass capacity among the four industries) clearly replace
       biomass on an annual basis. Are the biomass residues generated by
       the wood industry also replaced?
   GEF Operational Program
     1. 
       The proposed project fits clearly within GEF's Operational Program
       6.
   Replicability of the Project
     1. 
       The opportunity for power generation from biomass exists in many
       countries. For example, some 80 developing countries have
       sugarcane processing industries that generate substantial
       quantities of biomass residues, in addition to a variety of other
       forest and agro-industries. Thus, the proposed approach for
       addressing regulatory and financing barriers to expanded biomass
       power generation in Thailand are relevant to many other countries.
   Sustainability of the Project
     1. 
       The capacity and institution building activities in the project
       appear to be designed having sustainability clearly in mind. For
       example, activities around the creation of an information and
       service cell include training of staff and preparation of a
       business plan for the cell to become self-supporting.
     1. 
       Activities relating to improving the regulatory framework for
       providing incentives for biomass power are also aimed at
       sustainability by 1) building on earlier relevant policy analysis
       (DANCED/NEPO study, 2) developing specific policy and program
       recommendations, and 3) pursuing advocacy activities to encourage
       implementation of the recommendations.
     1. 
       The creation of a Project Steering Committee (PSC) that includes
       representation from all major stakeholders is an important element
       of the project. The involvement of EGAT is especially important in
       the PSC because of the historical reluctance of electric utilities
       to encourage private power generation. To the extent that EGAT is
       supportive of the project, the chances of long-term sustainability
       are improved.
     1. 
       Some questions regarding sustainability:
     1. 
       Section 4.1 The section lists "uncertainties of power purchase by
       EGAT" as a risk. Given the current excess capacity situation, how
       large a risk is this for the two pilot demonstration projects that
       are included in the project and for other projects in the longer
       term?
     2. 
       What are the implications for the project of the restructuring and
       privatization of EGAT that are ongoing? Does this introduce some
       additional risk to sustainability?
     3. 
       The creation of a specialized core unit within a financing
       organization to handle biomass power projects is an excellent idea
       (activity 4, task 1). The brief proposes to install such a unit
       within the "small-scale industries" department at the IFCT. Will
       this department provide the unit with the stature it will need to
       be most effective, or would another department (e.g., "electric
       power industries") be better?
     4. 
       The sugar industry accounts for over 60% of the potential 3 GW of
       installed biomass power capacity in Thailand. To economically
       exploit the sugar industry opportunity will require year-round
       operation of the power generation facilities, rather than
       operation during the cane crushing season alone. Can biomass be
       available year-round for this purpose? If fossil fuel were to be
       burned during the off-season, the global benefits would probably
       be marginal.
   Annex C1. Response to STAP Review
     1. 
       The Reviewer queries the economics of biomass power projects in
       Thailand. The capital costs of the two pilot biomass power plants
       are around $1500/kW, and the costs of electricity are under 5
       cents/kWh. This is added to paras. 8-10. The baseline fuel for new
       power generation in Thailand is coal, as explained in paras. 26-27.
       Efficient biomass technologies are likely to be competitive with
       fossil fuels at small scale, because of the low fuel costs.
     1. 
       The Reviewer suggests to bear in mind the issues of fuel supply
       uncertainties as other projects activities are developed. This
       risk has been addressed under the “Uncertainty of Fuel Supply” in
       paras. 66-71. In addition, the DANCED/NEPO study has conducted a
       sensitivity analysis for fuel costs. With a fuel price doubling
       for rubber wood industry, for example, the financial internal rate
       of return of wood residues power project will decrease only 7%.
     1. 
       The avoided carbon emission figures are modified. The two biomass
       pilot plants -- 22 MW wood residues power plant in Yala and 10 MW
       rice husk power plant in Roi-Et -- could lead to a reduction of
       62,000 tons of carbon per year by replacing new coal-fired power
       plants. (Calculation: 32 MW x 7008 h/yr (80% capacity factor) x
       3.6 GJ/MWh / 34% coal-fired power conversion efficiency x 26.2
       tC/TJ (IPCC carbon emission factor of sub-bituminous coal) =
       62,211 tons of carbon. That is, the avoided carbon emissions from
       an equivalent coal-fired power plant to generate the same amount
       of electricity)
   Given the total potential of biomass power capacity of 3 GW in
   Thailand, using biomass power to replace fossil fuels could
   potentially reduce GHG emissions by 4.2 million tons of carbon per
   year. (Calculation: (2 GW bagasse x 4000 h/yr + 1 GW other biomass
   fuels x 7008 h/yr) x 3.6 TJ/GWh / 34% efficiency x 26.2 tC/TJ)
     1. 
       The Reviewer raises the question of whether the wood residues are
       renewable energy sources. Yes, the wood residues used as fuels
       will be replaced with new wood growth. The wood residues for the
       Yala pilot plant, for example, are from rubber tree after its
       25-year lifetime. Because of the commercial value of rubber
       plantation, the power plant will not cause deforestation. In
       addition, the Thai government provides financial aid to the
       farmers to replant new rubber trees every year from the Rubber
       Replanting Aid Fund, to ensure the sustainable supply. This has
       been added in paras. 3-7.
     1. 
       The Reviewer raises the question about uncertainties of power
       purchase by EGAT and the risks related to restructuring and
       privatization of EGAT. Restructuring and privatization of EGAT,
       together with the current excess capacity, will introduce some
       risks for EGAT to purchase power from biomass SPPs. The two pilot
       demonstration plants, for example, have reached an agreement with
       EGAT for a 21-year firm contract under SPP scheme, and EGAT has
       committed itself to continue purchasing power from these two
       projects. For other replication projects, under present NEPO
       policy, EGAT is obligated to continue to issue new PPAs to
       purchase renewable SPPs. NEPO’s policy can mitigate this risk in
       longer term. This risk has been elaborated in more detail in
       paras. 66-71.
     1. 
       The Reviewer challenges the rationale to put the core unit for
       biomass power financing within small-scale industries department
       at the IFCT. This is because most agro-based and wood industries
       are small-scale industries, which are the existing clients at the
       Project Finance Department 4 in IFCT. Most of project financing
       for biomass cogen and power projects are currently handled by this
       Department in IFCT. A few biomass power projects are evaluated at
       the large-scale electric power Department. IFCT suggested to set
       up the core unit under its Project Finance Department 4. But the
       detailed arrangement at IFCT can be worked out at the PRODOC
       stage, and it has been taken out from Task 1, Activity 3.
     1. 
       As widely known, bagasse is available only during the cane
       crushing season, about 5-6 months a year. The calculation of
       avoided carbon emissions for the 2 GW potential bagasse power
       capacity in Thailand assumed 4000 operating hours per year for
       bagasse power generation (see response #3). That is, 8000 GWh/year
       (2 GW x 4000 hour/year) electricity from bagasse power generation
       can replace 3.4 million tons of coal, and avoid 2.2 million tons
       of carbon emissions per year, which have substantial global
       environmental benefits. During the off-season, other biomass fuels
       such as sugar cane trash, wood residues, rice husk could also be
       used to replace fossil fuels.
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