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part i:  project IDentification                                                        
GEF Project ID
: 4037

Project duration: 48 months
gef agency Project ID: XX/THA/09/XXX
Country: Thailand 

Project Title: Overcoming Policy, Market and Technological Barriers to Support Technological Innovation and South-South Technology Transfer: the Pilot Case of Ethanol Production from Cassava 
GEF Agency: UNIDO

Other Executing partner: National Science and Technology Development Agency (NSTDA) under the Ministry of Science and Technology 
GEF Focal Area
:  FORMDROPDOWN 


 FORMDROPDOWN 
Climate Change

GEF-4 Strategic program:  CC-SP4 
Name of parent program/umbrella project: TT-Pilot (GEF-4)
A. Project framework  
	Project Objective:  Removing barriers, and creating conducive environment, to promote ethanol technology and South-South technology tansfer

	Project Components
	Type*
	Expected Outcomes
	Expected Outputs 
	Indicative GEF Financing
	Indicative Co-Financing
	Total ($)

c =a + b

	
	
	
	
	($) a
	%
	($) b
	%
	

	1. Technology improvement and institutional  capacity strengthening
	STA
	Development of Thai-owned improved ethanol technologies from cassava with an in-house training program
	· At least one package of improved technology developed for  ethanol production processes
  using fresh cassava root
· One pilot plant established to implement the new technologies and to be a training facility to support South-South technology transfer
· Manuals, toolkits and structured training programme developed for new technologies

· Training programs organized, and at least 100  engineers, researchers and scientists trained
· A One-stop Service Centre (OSC) established to be information clearing house and support technical cooperation and technology transfer
· Data base on ethanol technology developed, maintained and disseminated by OSC
	780,000
	23
	2,600,000
	77
	3,380,000

	2.Commercialization and private sector development
	TA/INV
	Commercialization and transfer of the developed technologies to private sector in Thailand and neighboring countries
	· Regional introductory workshops for potential investors, and officials coming from the region

· Trainings organized for 1,000 local farmers, 50 technicians, 50 entrepreneurs on new technologies
· A regional training workshop on carbon credit calculation and sale, organized for firms participating in the project
· At least 5 new technological improvement projects invested and adopted by participating firms in Thailand
	390,000
	13
	2,523,000
	87
	2,913,000

	3 South-South technology transfer, through technical cooperation with neighboring countries
	TA/ INV
	Capacities of concerned agencies from neighboring countries, and other collaborators, enhanced via technology transferred programs
	· One model of South-South technology transfer developed for subsequent use

· One South-South Technology Transfer Fund established 

· Adjustment of toolkits and manuals for technologies to suit context in developing countries

· Trainings  organized in Thailand for concerned agencies and investors from Cambodia, Lao PDR, Myanmar and Viet Nam (CLMV), and other partners
· Business and policy meetings organized in at least two countries to support technology transfer

· At least one demonstration plant established in one of CLMV countries
· At least one ethanol production information hub established in CLMV 
· At least 10 scholarships granted for participating post-graduate students from CLMV 
	880,000
	29
	2,182,000
	71
	3,062,000

	4. Improved financing opportunities to support technology transfer

	TA
	Enhanced access to finance for technological improvement for both domestic investors and in neighboring countries
	· Trainings organized for banks, that could be potential financiers, and licensed firms for ethanol projects
· A financing hand-book for ethanol production developed in Thai for investors, and translated in CLMV languages

· At least 5 technological improvement proposals developed for finance in Thailand and 1 proposal for a demonstration site from one of CLMV countries
	160,000
	24
	495,000
	76
	655,000

	5. Improving policy environments
	TA
	Improved energy and commercial policies for ethanol production,marketing and technology transfer
	· Policy intervention tools developed, based on in​ternational best practices and experience learned from the project 

· Awareness raised among policy makers on new technologies, and encouraged to support technology transfer

· A policy to support technical cooperation on ethanol technology transfer by Thailand for CLMV developed 

· At least one specific policy, law or regulation formulated/ drafted or amended to promote ethanol in Thailand and in CLMV
	190,000
	36
	340,000
	64
	530,000

	6. Project management
	200,000
	50
	200,000
	50
	400,000

	Total project costs
	2,600,000
	24
	8,340,000
	76
	10,940,000


* INV = Investment; TA = Technical Assistance; STA = Scientific & Technical Analysis.

B.    Indicative Co-financing for the project by source and by NAME (in parenthesis) if available, ($):
	Sources of Co-financing
	Type of Co-financing
	Amount

	Project Government Contribution
	In-kind
	3,840,000

	
	Cash
	410,000

	GEF Agency(ies) (UNIDO)
	In-kind
	100,000

	
	Cash
	200,000

	Bilateral Aid Agency(ies)
	
	

	Multilateral Agency(ies)
	
	

	Private Sector
	Cash/in-kind
	3,790,000

	NGOs
	
	

	Others
	
	

	Total Co-financing
	
	10,940,000


C.  Indicative Financing Plan Summary For The Project ($)
	
	Previous Project Preparation Amount
 
	Project 
	Total
	Agency Fee

	GEF financing 
	
	 2,600,000
	2,600,000

	260,000

	Co-financing 
	
	8,340,000
	8,340,000
	

	Total
	
	10,940,000
	10,940,000
	260,000


D.   GEF Resources Requested by agency (ies), Focal Area(s) and country(ies) 
part ii:  project JustiFication

A. the issue, how the project seeks to address it, and the expected global environmental benefits to be delivered:   

The issue: Thailand’s exceptional economic growth entails rising emissions of greenhouse gases (GHGs), totaled 344.2 million tonnes of CO2eq in 2003 - an increase of 20% compared the level it reported in the National Communication for 1994.  A World Bank study
 indicates that by 2020, these emissions will almost double. The energy sector (production and use) has become the largest source of CO2 emission, followed by the transport and industry sectors. Manufacturing, construction and mining is the largest consumer of final energy (38%), followed by the transport sector (36%).  Guided by policies, Thailand thus wishes to lighten its fossil fuel dependency while at the same time joining global efforts in reducing emissions. 
The National Renewable Energy Master Plan (launched in January 2009) sets a high target of 8% for the renewable energy portion of total demand by 2011 - of which 1.9% will be contributed by biofuels (i.e., ethanol and biodiesel). According to the Ministry of Energy, achieving this  target could help Thailand reduce its GHGs emissions by 20.51 million tonnes/year. Specifically for ethanol, the target is to increase ethanol consumption in transportation by mandating a phase-out program for regular fuels (i.e., ULG 95 and ULG 91) and an introduction of gasohol 95 and 91. Thailand has sufficient raw materials, especially molasses and cassava to produce ethanol, and Thailand has encouraged contract farming in neighboring countries to ensure raw material supply, while creating wider commercial opportunities for these countries and transferring its own technological expertise to farmers.
Firms in Thailand are licensed to produce ethanol, Out of 45 licenses, 9 firms are operating with a total capacity of 1.15 million liters per day, with another 19 under construction. Seven of these firms use molasses as raw inputs with a combined capacity of 960,000 liters per day. The two remaining firms that use cassava as raw material have a combined capacity of 190,000 liters per day. As an alternative raw material for ethanol production, cassava, in the form of roots, represents a new input that could overcome the environmental compliance requirement, while also increasing productivity and returns  to growers. With 2011 approaching, Thailand needs to take additional measures to ensure that the renewable policy targets are met. Increasing efficiency is imperative, but could be achieved only when existing policy and market barriers are removed, and new conducive environment are created. For example, energy and trade policies that support ethanol production, and use, must be predictable, and local and global benefits from ethanol should be recognized and allocated accordingly to provide more incentive to producers and users of ethanol. In short,  a large number of barriers  that prevent more aggressive industrial expansion of ethanol include: (1) lack of policy predictability; market failures in pricing biofuels against traditional fossil fuels; (2) poor access to information and advanced technological know-how by the private sector; (3) low technical efficiency in processing of ethanol, and (4) insufficient price incentives to expand demand for biofuels; only compulsory measure is used to mandate regular fuels supply phase-out.
Proposed response: This project aims to address and overcome technology, market and policy barriers to help Thailand realize its ethanol goals and to share its experience, its know-how and “success” with other developing countries through a full package South-South technology transfer and demonstration sites. NSTDA and the Cassava and Starch Technology Research Unit, National Center for Genetic Engineering and Biotechnology, Kasetsart Univeristy have developed a full package of  new technologies, including improved cultural techniques, raw material preparation, and the fermentation technology, called Simultaneous Saccharification and Fermentation (SSF), which short-cut the fermentation processes, together with options for net energy reduction throughout the project cycle. The project also aims to further increase the fermentation efficiency, presently at 85%, during the project lifetime, and tosubsequently, transfer these technologies to other receipient countries, especially those in Southeast Asia. The design of the project will therefore be based on UNFCCC’s modified technology transfer framework, which defines the need for five key elements for successful technology transfer: (1) technology need and technology assessment; (2) technology information; (3) enabling policy level environmnet, (4) capacity building; (5) mechanism to faciliate institutional and financial support to technology cooperation, development and transfer. Project interventions are grouped in six components, described below. 

Component 1: Technology improvement and institutional capacity strengthening: NSTDA is now ready to  propagate ethanol production technologies in the pipeline for commercial application, both in Thailand and in the region. The full sytem of SSF  will be implemented in a new facility, as a pilot plant. The pilot plant will have a minimum production capacity of 10,000 litres per day and will be used as a training facility for the project.   A structured training programme will be offered to scientists from Thailand and other countries on the application of the new technologies. Scholarships from NSTDA and  PERDO (S&T Postgraduate Education and Research Development Office)
 could be given to  these trainees. Simultaneously, a One-stop Service Centre (OSC) will be established as a mechanism to support technology transfer; it will be managed by and housed at NSTDA’s premises. A data base will be created and managed by OSC to overcome poor access to ethanol information, both in Thailand and in the region. OSC will also conduct other activities to support capacity builing, South-South technology transfer and commercialization of new technologies. 
Component 2: Commercialization and private sector development: This component will expedite access by the private sector in Thailand and others to new improved  technologies, and enable the private sector, through the use of the developed joint-venture framework and business partnership protocol, to adopt and apply them successfully. Toolkits and training mannuals will be developed and used in a series of trainings for cassava growers, plant owners, plant technicians, bankers and potential new investors, whilst, subsequently, business incubation and partnership will be developed and facilitated by the OSC. Some resource will be allocated to boost investment from private sector to invest and implement the technologies. Financing mechanism such as a matching fund may be made available for interested enterprenuers. At least five new technological improvement projects will be invested and  adopted in Thailand towards the end of the project. In addition, UNIDO in cooperation with the Office of Small and Medium Enterprise Promotion (OSMEP)
 under the Ministry of Industry, will build capacity of trainees  in areas of business incubation and enterpreneurship development. To provide more benefits from the new technologies, a regional workshop will be provided to introduce the new technologies and to subsequently train participants on calculating carbon benefits, and how to market the credits. 
Component 3: South-South technology cooperation with neighboring countries: During the PPG phase, a techno-economic assessment for potential collaborating countries will be conducted to help design the detailed mechanism of transfer, and a technology cooperation will be arranged to produce a draft agreement during the PPG phase. Through different phases over the project life, these technologies will be transferred to neighbouring countries as a package, including know-how, policy guidance and possible funding support for capacity building (e.g., at least ten scholarships for training and post-graduate studies) and actual investment. The primary target countries will include Cambodia, Lao PDR, Myanmar and Viet Nam (CLMV), already active under the CLMV initiative being executed under the Ministry of Foreign Affairs’ technical cooperation programmes, and NSTDA has been a strong host and collaborator. NSTDA and UNIDO through the project will provide technical assistance, co-funding mechanisam and business and policy forums. At least one demonstration site of the SSF system will be implemented and operated with capacity building scheme. The production capactiy of the site is expected at a minimum of 10,000 litres per day. A funding mechanism such as a the South-South Technology Transfer Fund, will be set up to boost investment from private sector. More details of the fund will be discussed and desingned in consultation with concerned agencies from CLMV during PPG phase. At least one sub-regional forum will be held, for participants to exchange experience, share lessons learned, and form business networks. Once the capacity of participating countries is strengthened, NSTDA and its network, OSC, and UNIDO, through technical assistance, will support the establishment of at least one ethanol production information hub in CLMV to carry on the activities after the project ends. 
Component 4: Improved financing opportunities: The project aims at improving access to finance for users of these new technologies, by aiming at removing existing barriers, including misconceptions regarding business risks, and providing more financing options to interested users of the technologies. The project will build capacity of the financial sector in Thailand and CLMV, by raising awareness on ethanol and its business potential, together with information on the new technologies. The project will provide hands on trainings, and work with farmers, entreprenuers and ethanol producers in developing sound business proposals that meet the prerequisites of lenders. This project will also provide opportunities for the business sector to access concessional capital, such as those provided by OSMEP which offers joint-venture opportunities to firms that meet its criteria, including renewable energy businesses. For Thailand, the Energy Conservation Fund by Ministry of Energy is another attractive source that the project would approach to grant soft loans or other investment concessions to ethanol producers. For Viet Nam several bilateral donors are planning to establish a funding mechanism to provide soft loan for renewable energy and energy efficiency investment. They are in discussion with local banks such as Viet Nam Development Bank for partnership. The project will explore potentail financing sources during the PPG phase. To help faciliate fund-raising for ethanol technology adoption, a financing hand-book will be developed and used in Thai and other CLMV countries. The project expects to work with interested enterpreneurs and farmers to obtain approval from banks for at least five technological improment proposals in Thailand, and one proposal for a demonstration site from a CLMV country. 
Component 5: Improving policy environments: The aim is to enhance the predictability of policy to support the promotion of ethanol and gasohol. Hence, the project will help improve the present ethanol policy process by providing the necessary policy tools for policy makers, including best policy practices, such as Thailand’s successful leaded gasoline phase-out. At the same time, policy makers will be made aware of the potential of ethanol technologies and are encouraged to support them, by supporting at least a new law or regulation, and the full package of Technical Assistance to be provided to recipient countries.
Component 6: Project management: The management of five components mentioned above. Details will be worked out during the PPG phase.
The global environmental benefits: With the support of the project, it is estimated that around 575,000 tonnes of CO2eq emission will be avoided per year from ethanol consumption in replacement of gasoline. Detailed analysis of cost-effectiveness will be conducted during the PPG phase.  A larger increase in avoided CO2 emissions is anticipated, after the new technologies are successfully transferred. 
B. consistency of the project with national/regional priorities/plans:  
The project is fully consistent with Thailand’s and neighboring countries’ environmental and development priorities, and existing technical cooperation between them. For example, Thailand’s first National Communication called for the promotion of ethanol as another alternative energy option, and as described, the project will assist the Government in its promotion of renewable energy as set out in Thailand’s National Renewable Energy Master Plan B.E. 2551-2565 (2008-2022). The project will also contribute substantively to Thailand’s National Strategy on Climate Change B.E. 2551-2555 (2008-2012), which also aim to promote biofuels. The project supports the country’s 10th National Economic and Social Development Plan in reducing oil import dependency and the drive for a sufficiency economy, including energy security.  The project is also consistent with Thailand’s National Strategic Plan for Science and Technology (B.E. 2547-2556), which calls for enhanced efforts in the promotion of biotechnology, and specifically improved fermentation processes of ethanol, to support community products and to enhance management capacity and improved livelihoods of local people. Furthermore, this project will further support existing technology cooperation that NSTDA and Ministry of Foreign Affairs have with CLMV countries. It will further consolidate Thailand’s biofuel policy with Mekong countries, which are already strategic partners with Thailand through its promotion of field crop contract-farming. The planned South-South technology transfer by this project contributes directly to potential receipients’ energy policy, such as the ones identified in Cambodia’s and Viet Nam’s Technology Needs Assessments. Specifically for Cambodia, the planned South-South technology transfer will support its aim to reduce cost of ethanol and expand the ethanol infrastructure, as identified in the Assessment.  For Viet Nam, existing barriers that a South-South technology transfer could be benefitial are identified in the areas related to inadquate information about renewable energy technologies, and lack of finance.
C. consistency of the project with gef strategies and strategic programs:  

This project is consistent with Strategic Programme 4: Promoting sustainable energy production from biomass, as it aims to promote sustainable production and commercialisation of ethanol production from cassava. 

D. type of financing support provided with the gef resources: 

Specifically, the GEF fund will be used to co-finance demonstrations of technologies, investment projects and technical assistance activities.  For the technological demontrations, GEF resources will be used to co-finance one demonstration site in Thailand, one demonstration site in CLMV potentially Viet Nam. For invesment projects, GEF resources will be used to set up a funding mechanism, the South-South Technology Transfer Fund to accelerate investment from private sector in Thailand and CLMV. At least five investment projects are expected to be implemented as a result of GEF intervention.  For technical assitance activities, GEF resources will co-finance  development and deployment of new technologies, development of  policy and training toolkits,  establishment, management and operations of the OSC, training programs, awareness raising activities. 
E. the Coordination with other related initiatives: 
Kasetsart Agricultural and Agro-Industrial Product Improvement Institute, Kasetsart University (KU), has been collaborating with NSTDA in research and development of various cash crops, including cassava, and, thus, will be a core counterpart of this project.The Ministry of Agriculture and Cooperatives provides agricultural policy framework, and its Department of Agricultural Extension (DoAE) works with directly with farmers, trying to promote agricultural technology and practices. The project will collaborate with DoAE on the raw material and resource management aspect. The Ministry of Industry is responsiblie for ethanol firm licensing and, thus, will also be consulted. Other collaborators, which would also be nominated as members of the Steering Committee and project counterparts include: The Department of Alternative Energy  Development and Efficiency (DEDE), Ministry of Energy, the government focal point for renewable and alternative energy development and promotion; the National Energy Policy Office (NEPO), the energy policy authority that is attached to the Ministry of Energy. The private sector and trade representatives, such as the Thai Tapioca Starch Association and the Thai Ethanol Producer Association, will also be invited to join the project. Other partners, including non-profit agencies and possibly local governments, will be invited to collaborate during the PPG phase. Other potential collaborators which have agreed in principle to cooperate in this project include: PERDO and OSMEP. 
In addition, NSTDA has collaborated with several key partners in CLMV such as Department of Agricultural Extension and Rural Development, Faculty of Agriculture-Forestry-Fishery in Viet Nam, and Institute of Technology of Cambodia. The project team will consult with finanical institutes and bilateral donors in each CLMV for potential partnership in particular, the investment schemes. More detailed consultation with these and other partners will be conducted during PPG phase.

F. the value-added of GEF involvement in the project:    
Without GEF support, the fulfillment of 2011 national ethanol goals will clearly be impossible, as the private sector continues to rely on “old” technology, and barriers still remain. GEF support will also help Thailand share its policy experience, such as leaded gasoline phase-out,  to pursue its global commitment more aggressively, thereby promoting ethanol, strenghthening its commitment to reduce emissions and propagating proven technologies beyond its borders. Thailand, being at the Southeast Asia crossroad, could benefit from additional GEF funding to enable it to spearhead regional technology transfer that is of South-South nature. The international best practices and technology transfer modality, that GEF support will provide, are crucial for Thailand to be proactive in technology transfer and enabling capacity development.  
G. risks that might prevent the project objective from being achieved, and risk mitigation measures that will be taken: 
	Risk
	Risk Level
	Proposed Mitigation Measure(s)

	Future re-structuring of Government agencies may result in conflicting/ overlapping mandates, which might create a situation in which related agencies do not effectively work together 
	Moderate
	A multi-sectoral consortium of project partners, including local academic institutes and community-based organisations to help avoid any likelihood of government agency non-cooperation.  

	Technologies to be innovated, based on existing models, may not result in time, and at the level aimed for
	Low
	Detailed technological feasibility studies to be carried out on identified sites in collaboration with other partners, including international agencies and firms

	The commercial enzymes may not be available in the quality and quantity needed
	Low
	The Project could make advance purchase, or acquire them through other partners

	Lack of funding for replicating the prototypes of technologies; adoption by firms may not be realized
	Moderate/ Low
	GEF support, local funding sources, private sector fund and potential for joint-ventures may help correct the situation

	Policy and institutional framework not predictable
	Low
	This project has chosen to address and emphasize this risk squarely

	The regional cooperation may be weakened by the present political risks
	Moderate
	Many political platforms have attempted to defuse any conflict and the existing conflicts are under control. The commercial benefits will also help reduce the potential risks, as stakes are high for both.

	Creation of new entity, such as One-stop Service Centre in NSTDA may be problematic
	Low
	This might require the approval of the Board, but may not be so if there is no major financial implication and there are opportunities for self-reliance, through service charge, for example.

	Thailand is not committed to target reduction, as a Non-Annex I country
	Low
	This situation is unlikely to change in the foreseeable future; however, the government policy on voluntary reduction is positive, and it does have a national target on ethanol consumption.

	Stable and adequate supplies of raw material could be problematic
	Moderate 
	The project could sign advance raw material procurement with major producers or processing firms that buy fresh roots, to assure both supply and stable prices of raw materials

	Predictable demand could be problematic
	Low
	The phase-out of UGL 95 and 91 is almost towards the end, and gasohol has become commonly available at competitive cost to consumers, who have already modified engines to fit the new fuel.

	Present financial and economic crisis could hamper future investment
	Moderate
	In the long run, the economic recovery would help reduce this risk


H. the expected cost-effectiveness of the project:  
It is estimated that around 575,000 tonnes of CO2eq emissions will be avoided during per year as a result of this project.  By implementation of the new technologies, it is estimated that at least 1.2 million litres per day of ethanol will be produced and consumed in replacement of gasoline.  The project has two sources of avoided emissions: the direct avoided emissions and the energy saving in the process of ethanol production. Detailed analysis of cost-effectiveness will be conducted during the PPG phase.  In addition, once the ethanol is produced by the commercialisation of these new technologies in Thailand and participating countries in CLMV, a large decrease in CO2 emissions is anticipated.
I. the comparative advantage of UNIDO: 

This project is a technical assistance/capacity development intervention that fits within the Climate Change focal area strategic programme SP-4. The GEF Council Paper “Comparative advantages of the GEF Agencies” (GEF/C.31/5 rev1) recognizes a comparative advantage to UNIDO in this strategic programme. UNIDO is especially well placed to implement this project because of its experience and expertise in dealing with modern biofuel technologies, private sector development, south-south cooperation projects.

part iii:  approval/endorsement by gef operational focal point and GEF agency

A.   Record of Endorsement of GEF Operational Focal Point on Behalf of the Government:

	Name
	Position
	Ministry
	Date 

	Dr. Saksit Tridech
	Permanent Secretary
	Natural Resources and Environment 
	11 August 2009


B.  GEF Agency Certification



	This request has been prepared in accordance with GEF policies and procedures and meets the GEF criteria for project identification and preparation.

	Agency Coordinator, Agency name
	Signature
	Date 

(Month, day, year)
	Project Contact Person
	Telephone
	Email Address

	Mr. Dmitri Piskounov

Managing Director

UNIDO GEF Focal Point
	
	
	Ms. Sooksiri Chamsuk


	+66-2-280-8691
	s.chamsuk@unido.org




�Project number will be assigned by GEFSEC.


� Select only those focal areas from which GEF financing is requested.


� (i.e., cassava production, raw material preparation, saccharification and fermentation, distillation and dehydration)


� Include project preparation funds that were previously approved but exclude PPGs that are waiting for approval.


� Total project amount, $2,860,000 includes $2,600,000 plus 10% agency fee. Total requested amount from GEF under TT is $ 2,970,000 inclusive of $ 2,860,000 and $100,000 (PPG) and 10% agency fee. PPG including agency fee will be submitted in parallel to PIF.


� World Bank 2000. National Clean Development Mechanism Strategy Study for the Kingdom of Thailand. Bangkok: Ministry of Science, Technology and Environment.





� Thai research consortium, established under the Ministry of Education. PERDO aims at providing scholarships for postgraduate training for students in Thai universities. Operating through nine-member consortium, PERDO’s overall goal is to strengthen post graduate programmes in cooperation with industry to enhance the country’s competitiveness, and to ensure sustainable development of Thailand.


� Office of Small and Medium Enterprise Promotion, is a business venture, supported by Ministry of Industry. OSMEP provides both technical advice and matching fund for investment in small and medium size business ventures.
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