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1. Background

1.1 Power Sector Context

The power sector in Vietnam is in an early stage of development. Current per capita use of electricity is one of the lowest in the world, at 309kWh/year or less than 26 kWh/month. In 1999, the sector had an installed capacity of only 5,765MW, despite its rapid growth over the last decade of about 11.8% per annum. According to Electricity of Vietnam’s (EVN) latest forecast, this growth rate will continue until 2010, when installed capacity is expected to have tripled to about 16,000 MW, which will strain the ability of the power sector to finance plants. 

At the same time, the power sector is in transition.  A new electricity law aims to: attract domestic and foreign investors; ensure equality, fairness and competition in power production and trading; and protect legal rights and the interests of consumers.  The law is expected to make EVN the sole buyer of electricity. Competition will be encouraged in generation, with a 20% target for private sector generation in the medium term.

Vietnam has considerable renewable electricity potential for both grid and off-grid supply (see Annex 1, Table 1). For supply to the grid, there is an estimated small hydro power potential (under 10 MW/site) of 800-1400 MW, and biomass co-generation potential of 300 MW. Together, these amount to about 40% of current installed capacity and 12% of planned capacity by 2010.  For supply off-grid, a substantial number of  households could be served with electricity from renewable energy at a cost similar to those for current grid connection (average of $400-500/household). Early estimates from a feasibility study indicate that small isolated hydro-based mini-grids could supply up to 300,000 households in the North and the Center with electricity. Improved pico-hydro has the potential to supply up to 200,000 households in the North, while solar PV could serve up to 50,000 households in the South and Center, if it could be made affordable. Wind resources, while poorly identified, could play a role on some islands. Experience has been gained with these technologies in Vietnam, at least at demonstration scale. 

1.2 Government Rural/Renewable Energy Strategies

The Ministry of Industry (MOI) recently adopted  a Rural Electrification  Policy
 that incorporates the basic principles of diversifying ownership, providing incentives for local electricity supply businesses and encouraging decentralized power generation.  Also, the World Bank supported Rural Energy I  Project (FY00) contains provisions that EVN would: (a) review with IDA its action plan for renewable energy (REAP); and (b) encourage private sector investments in small scale grid-connected renewables through adoption of a standardized small power purchase agreement (SPPA) and tariffs by December 31, 2000.  The detailed regulations needed to implement these new policies remain to be worked out. In addition, a new electricity law is under preparation, together with a number of supporting decrees that is supporting the further integration of the private sector.
 

In 1998, the GOV and the World Bank, as part of the preparation of the Rural Electrification 1 project, launched the preparation of a Renewable Energy Action Plan (REAP), which would lay out a framework and activities to be undertaken to accelerate renewable energy development
. The draft Action Plan  was discussed (Oct ’00) with all major stakeholders and received full support. It also received support from JICA and SIDA, whose staff have expressed interest in implementing projects within the framework of the REAP.

REAP will promote renewable energy systems in those areas where they are least-cost in comparison to grid extension or diesels. It has six main components: (i) policy and institutional development; (ii) individual household/institutional systems; (iii) community isolated grids based on hydro; (iv) rehabilitation of grid connected small hydro systems; (v) non-utility small power generation;  and (vi) longer term technology development and assessment. The REAP proposes a ten year program divided into two main phases of five years each. Phase 1 will lay the foundation for the Program by building capacity, developing decrees and regulation, and initial investments. Phase 2, will scale up the initial investment activities by an estimated factor five or six. Total installed capacity after 10 years is e estimated to be around 300 MW, while about 300 thousand households will be served with electricity from renewable sources.  (See Annex 1 for the Executive Summary of the draft REAP.)

The draft REAP was  approved by Ministry of Planning (MPI), MOI and EVN.  MOI has agreed to act as a coordinator for implementation of the REAP. The World Bank  plans to support Phase 1 of the REAP under the  proposed System Efficiency Improvement, Equitization and Renewables Project (SEIERP), which is scheduled to go to World Bank Board in March 2002. This PDF Block B request is to support the preparation of the renewable energy component of this project.  A separate PDF B request to help prepare a GEF-supported demand-side management component will be submitted shortly.

1.3 Link to CAS Priorities/Bank Program

The World Bank Country Assistance Strategy (CAS) for Vietnam envisages assistance “to contribute to restore the momentum of growth and  improving the quality and sustainability of development”. This would entail among other things
: improving macroeconomic stability and competitiveness; strengthening the financial sector; reforming state owned enterprises; raising productivity through infrastructure including energy, and accelerating rural development. The proposed  project would contribute directly to the last two themes, in particular. The project would improve the social welfare of the poorest people in rural areas, by providing access to basic electricity services. Involvement of private sector will be encouraged to enable reliable and cost-effective energy services. In addition, the project is consistent with the World Bank Group’s priorities in the energy sector, which are to support reform, improve access for unserved populations to modern energy, and promote environmental responsibility.

The World Bank supports Vietnam’s programmatic approach for renewable energy development as laid out in REAP. It proposes to assist the implementation in three phases:  

· Preparation of the REAP was supported during preparation of the Rural Energy 1 Project, through financing for REAP report preparation, studies and the adoption of the Rural Electrification Policy by MOI which supports both grid-connected and off-grid rural electrification.  

· The Bank, EVN and MOI have agreed  that the Bank's proposed System Efficiency Improvement,  Equitization and Renewables Project (FY02) will include a renewable energy component to support Phase 1 the capacity building phase of the REAP; 

· The proposed Rural Energy 2 Project (FY04) would support full implementation of the REAP in Phase 2. 

2. GEF Alternative:

2.1 Problem statement

The GOV aims to provide electricity to all households in Vietnam, in order to improve standard of living and provide opportunity to generate more income.   A number of these households cannot be reached economically through grid extension   Isolated grids supplied by renewable energy systems and individual renewable household systems are viable options to provide the electricity to these households which are mainly in remote or dispersed villages. Also, the rapid growth in electricity consumption places a challenge before the country, as substantial additional grid connected generation facilities are required with an estimated investment cost of about 3% of GNP.  Supporting non-utility generation under a small standardized power purchase agreement (SPPA) could  relieve some of the investment burden. 

2.2 Baseline

For electricity supply to the grid, the current fuel mix consists of  large scale hydro plants (53%), coal fired power plants (22%), gas turbines (20%) and diesel (5%). Because of the regional differences in the country and depending on the time of the year, different sources are at the margin. In the North, coal and hydro are at the margin. In the Center, hydro and diesel, and in the South, gas and diesel. The future fuel mix is expected to change, with the share of hydro decreasing from 59 percent in 1998 to 42 percent in 2010. With the discovery of the off-shore gas fields of Bach Ho and Nam Con Son, gas will start to play a more prominent role, especially in the south. Coal however will grow the fastest from 830 MW in 1998 to 3,900 MW in 2010, an annual growth rate of 14 percent. 

More than 70% of the rural households are connected today, and it is projected that this will increase to 90% by the year 2005. The remaining, about one million, households will depend on alternative options: (a) most households use kerosene for lighting; (b) about 300,000 households use low quality lead-acid car batteries for lighting TV, radio and communication; (c) about 100,000 households use poor quality pico-hydro systems; and (d) an unknown number use small diesel/gasoline generator sets. Non-household customers use diesel generators and in some communes isolated hydro power (many times in combination with irrigation). 

Promotion of renewable energy is still in the initial stage. Different ministries have undertaken several pilots and demonstration projects but without an overarching objective and coordination. No scientific assessment of wind speeds, solar insolation and biomass availability has been undertaken. And, little is known about the market conditions for isolated pico hydro, solar PV and communed based hydro systems. It is estimated that about one hundred people are working in the renewable energy sector, most of them in hydro sector, and almost none of them in the private sector. In the baseline (without support of GEF) it is expected that this ad-hoc approach to renewable energy development will continue. Renewable energy use will be limited to poor quality pico-hydro systems and isolated grids installed on an ad hoc basis by bilateral agencies.

2.3 Barriers

As a first step in the REAP study, a two day participatory workshop was organized that was attended by thirty-two representatives of agencies/organizations involved in the energy sector in June, 1999, to discuss the barriers to large-scale renewable energy development and the possible solutions. 
  Based on an analysis of the Workshop results, the REAP must systematically put in place the elements of an institutional framework to address and remove the following major barriers:  

· There is not yet a policy and regulatory framework that encourages renewable electricity where it is least cost for rural electrification or grid augmentation and levels the playing field with conventional generation. Policies, regulations and procedures are required to allow businesses to supply renewable electricity for rural electrification and grid support on a commercial basis.  For rural electrification, a mechanism is required to determine and channel an appropriate subsidy to rural communities.  GOVernment support is needed for awareness creation and capacity building, as part of an institutional framework to support renewable electricity development.  
· There is insufficient information available about the technologies, their costs and effectiveness, for the potential investors in grid-connected plants, community and household systems, for financing agencies, and for GOVernment officials at all levels
. 

· There are few commercial businesses to provide renewable electricity equipment and services.  High VAT and duties for example for PV (as compared with grid supply) need to be reduced, more clarity is required on the implementation of the business licensing and regulatory framework, and publicly and privately owned businesses need to be treated equally with respect to project approvals and access to financing from banks. 
· Financing is limited for consumers, businesses and developers. Commercial facilities are needed for consumer credit for solar PV household units.  Credit is also required for many of the small and medium companies that might be renewable energy suppliers.  Long-term financing is needed for community mini-grids and developers of grid-connected projects. 
· High quality technology is not available at affordable prices.  Pico-hydro and small hydro generators and controls are of lesser quality than systems available internationally, leading to less than optimal performance.  Import of high quality equipment or the introduction of joint venture investment to improve local quality of equipment is needed to support a major program.

· Resource data is inadequate to plan a major program and to developers to plan projects.  For small hydro, a number of sites have been identified, but the level of detail of sites on the size range <1MW is not adequate for planning a detailed program. Data is scant and inconsistent for wind and solar energy.

The Electricity Law under preparation, Decision 22 and the Rural Electricity Policy provide a foundation for renewable electricity development in Vietnam, but the challenges remaining are large, particularly in setting appropriate decrees and regulations, and building implementation capacities in GOVernment and business, as well as building confidence in the technologies.

It is clear that without addressing these barriers, it is difficult to promote sustainable energy alternatives to increase rural access. At the same time, GOVernment and other institutions in Vietnam have little capacity – financial or institutional – to address these barriers. Hence, the request for GEF assistance.

2.4 GEF Alternative

Overall Project Objectives.   Renewable energy will contribute to the GOVernment's objective of providing electricity to help rural people improve their standard of living and increase their income. It will: (a) supply isolated households and communities that cannot be reached economically by the grid; and (b) augment grid supply in remote areas. This will be achieved through businesses with all types of ownership, including private, that will supply renewable electricity equipment and services on a large scale, commercial basis to households and communities. 

The project is based on the following strategic principles (developed from the Rural Electrification Policy of MOI):

· Renewable electricity will be used where it is least cost and economically viable. 

· Renewable electricity will be supplied on a commercial basis, using businesses with all ownership forms. 

· Communities, individual consumers and investors will actively contribute to and participate in the program. 

· GOVernment will act as a market enabler, putting in place the laws, decrees, regulations, and building capacity for large-scale use of renewable electricity. 

· Access to long term credit and other financial incentives will be increased to improve financial viability of businesses and affordability to consumers.  

· Grant assistance will be provided, in recognition of social and environmental benefits, but grants will used carefully to support sustainability. 

Project components. The Bank, EVN and MOI have agreed that the SEIERP will include a renewable electricity component that would implement a number of activities that are part of the capacity building phase of the REAP.  The proposed renewable energy sub-components to be implemented in the SEIERP, which would be implemented by EVN and by MOI, are described below:

Implemented by MOI

Community Grids Based on Hydro (TA: $1 million; Investment $4.5 million) About 20 communes mainly in the Northern provinces would build and operate mini-grids based on hydro/hybrid plants (serving about 10,000 households and productive loads). TA would be provided to develop community cooperatives or mini-utility businesses, as well as stimulate income generating activities, which are essential for viability of the plants. 

Renewable Energy Small Power Producers (TA: $ 1 million, Estimated non utility investment $12 million) Technical assistance would be provided for establishment of transparent and streamlined approval and contractual processes; packaging identified mini-hydro projects as SPP projects; designing award procedures and offering sites to interested developers; disseminating information and providing business development services to prospective developers, including sugar mills and rice husk producers; and identifying ways to make available long-term financing including the possible use of guarantees to extend loan terms.  Investment would be stimulated for 10 MW of SPPs from investors (e.g. sugar mills), commercial banks and other sources. 

Technology/Market Development  (TA: $ 0.5 million) Technical assistance would be provided for technology improvement and business development of locally manufactured products (eg. pico hydro). 

Program Management (TA: $2 million, including $0.5 million counterpart funding from MOI)  Building on the Rural Electrification  Policy, a TA of $1.5 million would assist in preparing decrees and regulations needed to encourage renewable energy rural electrification and small power producers: improving access to financing;  investigating the possibility of introducing  incentives for renewable electricity; providing training to businesses and GOVernment at all levels; and implementation support.

Implemented by EVN

EVN Rehabilitation of Small Hydropower Plants (TA: $0.5 million; Investment $12 million) EVN will rehabilitate up to 13 economically viable small hydro plants with an aggregate capacity of  up to 26 MW.  EVN will consider equitization of these plants.
Estimated project cost. Total estimated financing required for the SEIERP’s renewable energy component is $ 33.5 million with MOI-executed sub-components of $21 million and the EVN sub-component of up to $12.5 million. The approximate break-up could be as follows:

	IDA funding
	$10.5 million

	GOV

	$0.5 million

	GEF funding
	$4.5 million

	Private sector
	$12.0 million

	Other donors
	$6.0 million

	Total
	$33.5 million


Project execution.  The Bank, EVN and MOI agreed in principle, subject to authorization from higher authorities, that  there be a Program Management Unit or Management Board at MOI which would coordinate and manage the Program.  It was agreed that an advisory committee be set up in MOI comprised of key GOV agencies (including MPI , MOF, and MOSTE as well as others), provincial government, financial community and private sector to advise on sector development issues and assist in inter-ministerial coordination and cooperation. The possibility of creating a Renewable Energy Fund at national and provincial level will be investigated.  Coordination with other rural infrastructure programs being implemented by the GOV will be particularly important.
Project stakeholders. The stakeholders involved in the project will be the national government (MPI, MOI, EVN); provincial and district governments; communes; companies who participate in investment, installation and equipment supply, operation and maintenance (HPC, Solarlab, PECC1, Vietphong, etc); banks (VBARD, etc); NGOs (VWU, etc); universities (HUT, RECTERA, etc) and, consumers (rural households, small businesses, community institutions).
Sustainability and Replicability. The sustainability and replicability of this project are especially strong because the project is part of the REAP Program, and the GOV and the Bank have made a commitment to the full program.   The renewable energy project under SEIERP will be part of a ten year programmatic approach laid out in REAP. The renewable energy component under SEIERP will support the first Phase of REAP that will lay the foundation for larger scale interventions/up-scaling during the second phase of REAP. This long-term programmatic approach will increase the chances of sustainability, and integrate the replicability as part of the program. 

Sustainability will be addressed in the design of each component.  For example, the individual household component would focus on supporting improved pico-hydro systems, which are among the lowest cost and most affordable sources of off-grid electricity supply.  Solar home systems will also be supported, but with particular attention to financing mechanisms to increase affordability.  For the commune based hydro systems a substantial amount of experience is available in Vietnam. The approach taken will build on the successes and lessons learned of these projects. It has been indicated that there are two main areas that need attention to enhance sustainability: the organizational set-up, and the financial sustainability. As part of a pilot and consultant studies these two areas have been focus of attention and will remain so during the implementation of the first phase of REAP. Successful models during the first phase will be replicated during the second Phase of REAP. 

For the grid connected projects, a standardized power purchase agreement is to be adopted by EVN under a covenant of the Rural Energy 1 Project. This will provide an ongoing market for electricity from independent producers. To support the introduction of this market based standard agreement, there will be a temporarily support unit. The unit will support EVN, finance institutions, investors and project developers on a demand basis to adopt the market driven approach. On the long run, similar to the off-grid systems, the market forces will enhance sustainability. 

In designing the activities for GEF support in Vietnam, lessons learned from the experience of the World Bank and other donors in supporting renewable energy technologies in countries of this region – Indonesia, India, Sri Lanka, Cambodia, Laos etc. – have been taken into consideration. These lessons include: 

· Need for ensuring a policy and legal framework to guide private sector involvement;

· Need to first build capacity and support strong institutional set up before developing larger scale investments;

· Need for understanding the market characteristics including willingness and capability of consumers to pay, before implementing an enterprise-driven energy project;

· Need to support development of commercial renewable energy businesses, which are the engine for implementing the projects; and

· Need for financial intermediation including providing micro-finance options for technologies with high front-end costs like solar PV.

3. Justification of the PDF Grant

3.1 Country Eligibility.

The GOV is committed to environmental sustainability, as indicated by their ratification of UNFCCC on 12/03/1998. The Ministry of Science, Technology and Environment (MOSTE), with the Institute of Meteorology and Hydrology, has prepared a least-cost Greenhouse Gas Abatement Strategy for Vietnam. There are several other projects related to environment capacity building, resource management etc., which are financed by UN and bilateral organizations. Also, the GOV is preparing a 2001-2010 National Environment Protection Strategy, and a 2001-2005 National Environment Protection Action Plan.

3.2 Relevant GEF Operational Program.

The proposed project falls in GEF Operational Program 6 on Climate Change - promoting the adoption of renewable energy by removing barriers and reducing implementation costs. The project is part of a long-term programmatic approach to strategically develop Vietnam’s renewable energy sources, especially small hydro, biomass and solar, on a sustainable basis, providing these resources with a key role in Vietnam’s electrification and development strategy.

3.3 Rationale for PDF Support.

Based on the identified barriers, it is necessary to scope out the project activities for each component,  (see 2.4.2), to strengthen and operationalize GOV policies on renewable energy , and also to establish the incremental cost of the project component. The PDF grant is aimed at assisting preparation of  the GEF-supported renewable energy component that will be part of the SEIERP lending operation.

3.4 Execution.

The GOV, through the Ministry of Science Technology and Education (GEF Focal Point) and the MOI has requested that the World Bank partially execute the PDF B activities. Due to lack of experience on the part of MOI in renewable energy development, the GOV has suggested that the GEF PDF B would be most effectively utilized as part of the overall IDA project preparation activity. The GOV has suggested that about 25% of the PDF Block B funds would be executed by MOI. The remaining 75% funds would be executed by the World Bank.

3.5 Description of Proposed PDF Activities and Outputs.

1. Support for preparation of decrees and regulations under the new Rural Electrification Policy. The policy’s intentions to encourage renewable electricity and non-utility small power production have not yet been converted into operational documents like decrees and regulations. This assignment will support MOI to prepare the decrees and regulations that will optimal integrate renewable energy options as part of rural electrification efforts. Issues that will be addressed include: how to finance decentralized operation, encourage private sector investment, tariff setting, and GOV regulatory responsibilities. 

2.  Designing the proposed community based hydro based mini grid sub-component. This will include designing the technical, financial and organizational set-up. One main area would be the organizational set-up,  where options include commune based cooperatives, mini utilities and district based cooperatives. The second area of attention will be the financial feasibility, where ability and willingness  to pay of the rural customers will be investigated and reflected in appropriate financing arrangements, including possible GOV subsidies for the capital cost, and an appropriate tariff.  One outcome of the assignment would be an investment pipeline of at least 30 to 40 possible sites for commune based hydro systems, where community mobilization has already begun.

3. Rice husk pre-feasibility and bagasse feasibility studies.  Initial studies have shown that there is about 80 MW of near term potential for bagasse co-generation available and that there might be up to 200 MW available that could be fueled with rice husks. The assignment will identify two to three sugar mills that are willing to up-grade their current systems to enhance the electricity production, selling the surplus electricity under the standardized small power purchase agreement. Feasibility studies for these sugar mills will be prepared. In addition, the consultant will explore potential for rice-husked fired co-generation plants including conducting a pre-feasibility study of several rice mills. Based on information from the Ministry of Agriculture and Rural Development (MARD) a near term estimate of potential will be made and 5 to 10 mills will be identified that are potentially willing to pursue the option.

4. Incremental cost calculation. The consultant will prepare the incremental cost calculation for the project, based on economic analysis of the with or without project situation. The outcome will include the cost of a ton of carbon, and justify the non-barrier removal grant portion of the GEF.

5. Support for PMU, coordination, workshop preparation and translation. Seed support will be given to MOI to establish the Project Management Unit to guarantee an effective operation at the time of effectiveness of the lending operation. They will work with the MOSTE (focal point) and organize the necessary dissemination and consultation workshops for the consultants. They will also support the consultants in field-trips and meetings. Key documents will be translated.

6. Other activities.  A small amount of funds will be reserved for  time-bound, unanticipated activities that have to be undertaken during implementation. 

3.6 Monitoring and Evaluation.

All the activities proposed under PDF B would be completed in a period of 12 months (Jan – Dec 2001). The Bank’s country energy team in Vietnam would monitor implementation, with assistance of the renewable energy team in Washington.

3.7 National Level Support.

The GOV is committed to the development of renewable energy as shown by the preparation of REAP, the adoption of the new Rural Electrification Policy, and the commitment from  MOI to take on a loan to support renewable energy. EVN has agreed to adopt the standardized small power purchase agreement, and make investments in the rehabilitation of grid connected mini hydro systems. Further more, during a participatory workshop (Oct ’00) about fifty main stakeholders (government and non-government) supported the development of renewable energy through the REAP Program. 

3.8 Summary of Project Preparation Work Outputs
The outputs from project preparation work would include:

· a proposed institutional framework for mini-hydro grid program and early community mobilization work for at least 20 commune based hydro sites

· feasibility study for at least 3 sugar mills

· pre-feasibility study of potential for rice husk co-generation

· draft degrees and regulations under the new Rural Electrification Policy

· incremental cost calculation for the project.

3.9 Costs
The total cost of Project Preparation work is estimated at $350,000 and is proposed to be met from PDF B grant.

	Project Preparation Requirements
	Estimated cost (US$)

	Implementation arrangements of commune based hydro power systems
	145,000

	Biomass pre-feasibility and pipeline preparation.
	50,000

	Support of preparation of decree and regulations under the new Rural Electrification Policy.
	40,000

	Incremental cost calculation.
	40,000

	PMU-support, coordination, workshop preparation and translation.
	40,000

	Contingency
	35,000

	Total
	350,000


3.10 Timing

January 2001 to December 2001 (12 months)

3.11 Other Donor Involvement. Considerable donor involvement has been seen in Vietnam in power sector reforms, investments, capacity building as well as renewable energy pilot activities (JICA, SIDA, French). Japan, Switerland, New Zealand have supported the preparation of a renewable energy activities as part of the preparation of the Rural Electrification 1 project.  JICA and SIDA have expressed strong interest in supporting implementation of the REAP, together with the World Bank.

ANNEX  1

Draft Executive Summary REAP

1.
Introduction

At the request of the Electricity of Vietnam (EVN), the World Bank has assisted in preparing a plan for international assistance for development of renewable electricity in Vietnam, the Renewable Energy Action Plan (REAP).  The REAP was prepared  by: a) holding a participatory workshop to discuss renewable energy potential, problems and solutions; (b) carrying out 10 consulting studies by teams of national and international consultants, funded directly by the study and also by preparation of the Bank's Rural Energy 1 Project
; (c) the Bank team synthesized the results into a draft report that presents a framework for a proposed Program; and (d)  presenting the draft report at a two day workshop in Hanoi Oct. 10-11, organized by the Institute of Energy. After the REAP was endorsed by the Workshop, EVN, the Ministry of Industry MOI and the Bank agreed that it would provide a framework for implementation of a program to be led and coordinated by MOI.
 

The REAP lays out a ten year program to accelerate large scale development of renewable energy for rural electrification and grid supply in Vietnam, in two phases: a five year capacity building phase and a five year implementation phase. The Bank plans to assist in implementation of the REAP in three phases:  

· Preparation of the REAP was supported during preparation of the Rural Energy 1 Projects, through financing for report preparation, studies and the adoption of the Rural Electrification Policy by MOI which supports both grid-connected and off-grid rural electrification.  

· The Bank, EVN and MOI have agreed  that the Bank's proposed System Efficiency Improvement and Equitization Project (FY02) will include a renewable energy component to support the capacity building phase of the REAP; 

· The proposed Rural Energy 2 Project (FY04) would support full implementation of the REAP. 

JICA and SIDA staff have expressed interest in implementing projects within the framework of the REAP

This note will: (a)  present background on the sector; (b) summarize the REAP; and (c) present the concept proposed for a renewable energy component in the SEIERP to support first phase implementation of the REAP.

2
Background on Renewable Energy in Vietnam

International Context.  Proposed renewable energy development in Vietnam  needs to be seen in an international context. China's program for rural electrification using small hydropower  is especially instructive for Vietnam.  China has already installed 23,000 MW of small hydropower
 (more than 5 times Vietnam's entire installed capacity), originally mainly in isolated grids in rural areas.  These hydro-based grids supply 200,000 villages and over 300 million people, and have contributed to the growth of TVE's and prosperity in rural areas in China. 

Renewable development will surge internationally over the next decade, in both developed and developing countries.  Many GOVernments are introducing strong policies
 to promote renewable electricity, that are justified by social and economic benefits including: (d) environmental protection; (b) provision of electricity on a least cost basis to remote areas: (c) suitability for financing by local businesses and banks; and (d) creation of economic activity and employment in rural areas.  Renewable electricity development will be led by Europe where the installed capacity of renewable electricity is expected to increase by 50,000 MW by 2010. China and India are both introducing policies to scale up their already large renewable energy programs, while many other countries are preparing large renewable rural electrification programs, including the Philippines, Cambodia, Laos, Sri Lanka, Uganda, Argentina, and Brazil.  Many of these countries are receiving assistance from the World Bank/GEF, which recently introduced the Strategic Partnership for Renewable Energy to make funding available on a longer term, programmatic basis.  

Renewable Energy Potential in Vietnam.  Vietnam has a fast growing power sector, and rich renewable energy resources, which could be used to generate electricity, as shown in Table 1 below. Renewable electricity has considerable potential to supply the grid. Small hydropower potential (under 10 MW/site) is estimated at about 1900 MW, while biomass co-generation could supply an additional 200 MW. Together, these amount to about 40% of current capacity and 12% of planned capacity by 2010. 

In Vietnam, even with an aggressive grid extension program, over 1100 remote or mountainous communes or villages, representing about 500,000 households and 3 million people, have been identified as outside of the plans for connection to the grid by 2010
.  There are probably an equal amount of households in electrified communes that cannot be economically connected to the commune grid1.  A substantial share of  these un-served households or communities could be served at a cost similar to those for current grid connection ($400/household), using renewable resources. A recent feasibility estimated that small isolated hydro-based mini-grids could supply 300,000 households with electricity. Improved pico-hydro have the potential to supply an estimated 200,000 households in the North, while solar PV could serve an estimated 50,000 households in the South and center, if they could be made affordable. Wind resources, while poorly identified, could play a role on some islands Experience has been gained with almost all technologies in Vietnam, at least at demonstration scale. 

Table 1   Potential and Current Use of Renewable Energy in Vietnam

	Resource
	Potential
	Current Usage
	Geographical potential

	
	MW
	Thousands of hh

 Served
	MW
	Thousands of hh served
	

	Hydro power
	800 – 1400
	
	115
	
	North and center

	
- pico-hydro
	90 - 150
	200 – 250
	30 – 75
	100
	"

	
- isolated mini-grids 
	300-600
	300
	20
	-
	"

	
- grid connected mini hydro
	400-600
	-
	60
	-
	"

	Off-grid solar pv systems
	2
	50
	0.2
	5
	South

	Biomass 
	300
	-
	12
	-
	South and center

	Geothermal
	50 – 200
	-
	0
	-
	Center

	Wind power
	TBD
	TBD
	0.4
	1
	Islands and center coast

	Total
	1000 – 1,900
	500-600
	120
	106
	


Barriers to Development. As a first step in the REAP study, a two day participatory workshop was organized that was attended by thirty-two representatives of agencies/organizations involved in the energy sector in June, 1999, to discuss the barriers to large-scale renewable energy development and the possible solutions. 
  Based on an analysis of the Workshop results, the REAP must systematically put in place the following elements of an institutional framework to address and remove the major barriers:  

· A policy and regulatory framework is needed that encourages renewable electricity where it is least cost for rural electrification or grid augmentation and levels the playing field with conventional generation. Policies, regulations and procedures are required to allow businesses to supply renewable electricity for rural electrification and grid support on a commercial basis.  For rural electrification, a mechanism is required to determine and channel an appropriate subsidy to rural communities.  GOVernment support is needed for awareness creation and capacity building, as part of an institutional framework to support renewable electricity development.  
· Information must be developed and disseminated about the technologies, their costs and effectiveness, for the potential investors in grid-connected plants, community and household systems, for financing agencies, and for GOVernment officials at all levels
. 

· Commercial businesses must be developed to provide renewable electricity equipment and services.  High VAT and duties for example for PV (as compared with grid supply) need to be reduced, more clarity is required on the implementation of the business licensing and regulatory framework, and publicly and privately owned businesses need to be treated equally with respect to project approvals and access to financing from banks. 
· Financing is needed for consumers, businesses and developers. Commercial facilities are needed for consumer credit for solar PV household units.  Credit is also required for many of the small and medium companies that might be renewable energy suppliers.  Long-term financing is needed for community mini-grids and developers of grid-connected projects. 
· High quality technology is needed at affordable prices.  Pico-hydro and small hydro generators and controls are of lesser quality than systems available internationally, leading to less than optimal performance.  Import of high quality equipment or the introduction of joint venture investment to improve local quality of equipment is needed to support a major program.

· Adequate resource data is required to plan a major program and to developers to plan projects.  For small hydro, a number of sites have been identified, but the level of detail of sites on the size range <1MW is not adequate for planning a detailed program. Data is scant and inconsistent for wind and solar energy.

The Electricity Law under preparation, Decision 22 and the Rural Electricity Policy provide a foundation for renewable electricity development in Vietnam, but the challenges are large, particularly in setting appropriate decrees and regulations, and building implementation capacities in GOVernment and business, as well as building confidence in the technologies. 

3.
The Renewable Energy Action Plan

Objective:   Renewable energy will contribute to the GOVernment's objective of providing cost-effective, clean, and reliable electricity to help rural people improve their standard of living and increase their income. It will: (a) supply isolated households and communities that cannot be reached economically by the grid; and (b) augment grid supply in remote areas. This will be achieved through businesses with all types of ownership, including private, that will supply renewable electricity equipment and services on a large scale, commercial basis to households and communities. 

The REAP proposes that the GOV, in partnership with international agencies, will carry out the Program led and coordinated by Ministry of Industry. Priority will be given to providing energy services in poorer isolated communes and villages, with particular attention to stimulating income generating uses through electricity services.  The Program will be carried out in two phases, a institutional, capacity building, pilot phase  and an implementation phase, each of which is about five years long. The capacity building phase would put in place the decrees, regulations and incentives to create a positive environment for renewable electricity activities to expand. It would also build capacity at all levels, while carrying out pilot activities in particular provinces, to test the proposed implementation arrangements. 

Strategy.  REAP is based on the following strategic principles (developed from the Rural Electrification Policy of MOI):

(i) Renewable electricity will be used where it is least cost and economically viable. 

(ii) Renewable electricity will be supplied on a commercial basis, using businesses with all ownership forms. 

(iii) Communities, individual consumers and investors will actively contribute to and participate in the program. 

(iv) GOVernment will act as a market enabler, putting in place the laws, decrees, regulations, and building capacity for large-scale use of renewable electricity. 

(v) Access to long term credit and other financial incentives will be increased to improve financial viability of businesses and affordability to consumers.  

(vi) Grant assistance will be provided, in recognition of social and environmental benefits, but grants will used carefully to support sustainability. 

Components.  The Bank, MOI and EVN agreed on the proposed components for  the capacity building phase, which would be scaled up in the implementation phase.  The components and activities in the capacity building phase are:

Policy and Institutional Development (TA: US$3 million) Building on the Rural Electrification  Policy, TA will be provided to: (a) prepare decrees and regulations needed encourage off-grid rural electrification and small power producers to sell to the grid: (b) improve access to financing; (c) investigate tax incentives; (d) provide training to businesses and GOVernment at all levels

Individual Household/Institutional Systems (TA:$ 5 million  Investment:$9 million)  The aim will be the purchase of 25-50,000 systems (mainly improved pico-hydro and solar PV) by individual households, schools and hospitals that cannot be connected to the grid. The program would support the development of commercial businesses to supply good quality equipment and services. The program would provide capacity building and financial support to businesses in the forms of grants and loans, as well as create awareness among consumers. 
Community Isolated Grids Based on Hydro (TA: $3 million; Investment $18 million)
 About 80 communes mainly in the Northern provinces would build and operate mini-grids based on hydro/hybrid plants (serving about 40,000 households and productive loads). TA would be provided to develop community cooperatives or mini-utility businesses, as well as stimulate income generating activities, which are essential for viability of the plants. Grant funding may be needed to cover capital investments, in order to keep the tariff affordable.  The community should cover o and m costs through the tariff and contribute towards the capital cost.

EVN Rehabilitation of Small Hydropower Plants (TA: $1 million; Investment $12 million) EVN will rehabilitate 13 economically viable small hydro plants with an aggregate capacity of 26 MW.  EVN will consider equitization of these plants.   

Renewable Energy Small Power Producers (TA: $1 million; Investment $30 million)  Small power producers will invest in about 25 MW of renewable electricity for grid supply, from small hydro,  bagasse or rice husk cogeneration. EVN will purchase the power through the SPPA and tariff being prepared under the Rural Energy 1 Project.  Long-term financing will be required for these investments.

Technology/Market Development and Resource Assessment (TA $5 million).  Other activities could be supported to provide data and capacity needed for scale-up.  Indicative activities are technology improvement of locally manufactured products (eg. pico hydro); market and technology assessment and demonstration; and resource assessment (e.g. wind). 

Achievement of the  targets proposed above depends on the commitment and resources put into the Program by the GOV, as well as support from international agencies.  Phase 2 could involve a scale-up of the above activities by a factor of about five, if the results of the first phase are successful. Preliminary estimates and cost breakdowns are given in Table 2.

Management and Coordination.  The Bank, EVN and MOI agreed in principle, subject to authorization, that  there be a Program Management Unit or Management Board at MOI which would coordinate and promote the Program.  It was agreed that an advisory committee be set up comprised of key GOV agencies (including MPI , MOF, and MOSTE as well as others), provincial GOVernment, financial community and private sector to advise on sector development issues and assist in inter-ministerial coordination and cooperation. The possibility of creating a Renewable Energy Fund at national and provincial level will be investigated.  Coordination with other rural infrastructure programs being implemented by the GOV will be particularly important.

Financing Strategy.  A significant part of the financing for REAP would be provided by households, communities and developers of grid-connected projects who would invest in the facilities.  Grant financing will be sought from the Global Environment Facility, to the extent that incremental costs can be attributed to reduction in global warming gas emissions.  The proposed Renewable Energy Fund could be financed by the GOV and bilateral agencies in recognition of social development benefits, and from payments from communities that have renewable energy grids. Long-term financing will be required for the grid-connected SPP projects.

International Assistance.   The World Bank supported the REAP under the Rural Energy 1 Project, through support for studies, the draft report,  the Rural Electrification Policy and inclusion of covenants with EVN on renewable energy, as part of the Project agreements.  The World Bank plans to continue support by financing part of the ICP Phase under the proposed System Efficiency Improvement and Equitization Project (SEIERP) planned for FY02, and Phase 2 under the proposed Rural Energy 2 Project in FY04.      JICA indicated that it was preparing a project to support electrification of 260 northern communes with renewable electricity, and that it would be very interested in carrying out this program within a well coordinated program framework.  SIDA also indicated interest in participating in a coordinated program, and will hold follow-up discussions  during preparation of their rural energy project in central Vietnam.   Support from other international agencies will be sought after finalization of the REAP.

Table 2a Indicative Physical Achievements of REAP Program

	REAP Component
	Phase 1
	Phase 2
	Phase 1 & 2

	
	Households Connected
	Capacity connected to the Grid
	Households Connected
	Capacity connected to the Grid
	Households Connected
	Capacity connected to the Grid

	
	(Thousands)
	(MW)
	(Thousands)
	(MW)
	(Thousands)
	(MW)

	Rural Renewable Electrification
	
	
	
	
	
	

	Individual Household/Institutional 
	25 – 50
	
	60 – 100
	
	85 – 150
	

	Hydro-based Commune Electricity
	10 – 40
	
	80 – 110
	
	90 – 150
	

	Grid-connected Renewable Energy
	
	
	
	
	
	

	EVN Mini-Hydro Rehabilitation
	
	26
	
	
	
	26

	Small Power Producers
	
	15 – 25
	
	150 – 200
	
	165 – 225

	Total
	35 - 90
	41 - 51
	140 - 210
	150 - 200
	175 - 300
	191 - 251


Table 2b Indicative Costs of REAP Program

	REAP Component
	Phase 1
	Phase 2
	Phase 1 & 2

	
	Estimated Cost
	Estimated Cost
	Estimated Cost

	
	Million $
	Million $
	Million $

	Policy and Institutional Development
	3
	3
	6

	Rural Renewable Electrification
	
	
	

	Individual Household/Institutional 
	10 – 14
	16 – 25
	26 – 39

	   Investment
	5 – 9
	13 – 22
	18 – 31

	   TA
	5
	3
	8

	Hydro-based Commune Electricity
	5.5 – 21
	39 – 53
	45 – 74

	   Investment
	4.5 – 18
	36 – 50
	41 – 68

	   TA
	1 – 3
	3
	4 – 6

	Sub-total – Rural Electrification
	15.5 – 35
	55 – 78
	71 – 113

	Grid-connected Renewable Energy
	
	
	

	EVN Mini-Hydro Rehabilitation
	12
	
	12

	Small Power Producers
	18 – 30
	167 – 223
	185 – 253

	TA
	2
	
	2

	Sub-total
	32 – 44
	167 – 223
	199 – 267

	Technology Improvement 
	5
	5
	10

	Total
	55.5 – 87.0
	230 - 309
	286 – 396





























� Rural  Electrification Policy, Ministry of Industry, Vietnam, 2000.


� REAP study,  Institutional and Policy Aspects of Renewable Energy Development, 2000


� This initiative was supported by ESMAP, ASTAE and PHRD funds, as well as Bank budget


� Country Assistance Strategy of the World Bank Group for the Social Republic of Vietnam, August 20, 1998


�  A report  is available, "Options  for Renewable Energy in Vietnam: a Report on a Participatory Workshop, June 15-16, 1999." The Workshop used the Objective Oriented Project Planning methodology,  described in  “Quality Management of Development Cooperation, Parts 1-3, The Method”. (Unido, Vienna 1997).


� A start has been made on making this information through a project called RERID (renewable energy training material to be used under the WB supported  Commune based Rural Infrastructure Project)


� A start has been made on this through twinning of a Swiss company with Renewable Energy Research Center 


� A list of studies is available upon request.


� See Aide MeMOIres of REAP and SEIERP missions dated Oct. 12, 2000. 


� Defined as less than 25 MW as compared to definition in Vietnam of <10 MW.


� These countries include:  Belgium, Denmark, Netherlands, Italy, UK, Spain, Germany, Australia, Poland, Brazil, China and India, as well as seven US states including Texas.  


� REAP study, Data Base Data Collection, 2000


�  A report  is available, "Options  for Renewable Energy in Vietnam: a Report on a Participatory Workshop, June 15-16, 1999." The Workshop used the Objective Oriented Project Planning methodology,  described in  “Quality Management of Development Cooperation, Parts 1-3, The Method”. (Unido, Vienna 1997).


� A start has been made on making this information through a project called RERID (Renewable Energy for Rural Infrastructure Development)


� A start has been made on this through twinning of a Swiss company with Renewable Energy Research Center.


� The number of the small hydro-based grids for isolated commune electrification in the first phase of the REAP was increased from the earlier numbers because  it is expected that JICA's investigations of electricity supply options for 260 isolated communes will lead to a Japan financed project within this time frame. SIDA is also interested in providing support for hydro-based communes in central Vietnam, in the near term.  
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