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Project Objective:

The principal objective of the proposed SPRE II program is to expand rural electricity service in the central and southern provinces of Lao PDR through grid extension and off-grid electrification. Initial proposals call for 50,000-75,000 households to be provided with electricity access via EdL’s grid-connection component and another 18,000 households to be provided with electricity access via an off-grid component utilizing solar, village hydro, distributed engine-generator sets, and other mini-grid technologies. SPRE II will also advance the power sector reform agenda in critical areas such as completing the commercialization of EdL, continuing the process of tariff policy reform for the EdL grids, and developing innovative implementation models for scaling-up the rural electrification process, including establishment of a Rural Electrification Fund. As with SPRE I, the broader development objective is to provide rural communities with access to good quality, affordably priced electricity services in an efficient and sustainable manner, in line with the GOL’s goal to connect 60% of rural households by 2005, 70% by 2010, and 90% by 2020.

SPRE II will build on the positive results of SPRE I, both in terms of its physical components and in terms of its dual-track approach to rural electrification, which utilizes the grid extension capacity of EdL and the now demonstrated off-grid development capacity of the Ministry of Industries and Handicrafts’ (MIH) Division of Electricity. The exact scope of the SPRE II program will depend on the allocation of IDA funding to Lao PDR; the available amount will not exceed $50 million and could be less. For purposes of this concept note we assume the SPRE II program includes $30 million financed by IDA and $15 million financed by GOL and by individual villages for on- and off-grid electrification and sector reform, and another $5 million in proposed GEF financing.  In order to accommodate an upward expansion in the scope of SPRE II should early results be promising, an Adaptable Program Load (APL) rather than a Specific Investment Lending (SIL) was agreed.  This approach anticipates a second phase in a relatively short time (two to three years) subject to certain “triggers” related to progress in implementation of physical components as well as the reform agenda. The GEF financing proposed here is sufficient to support both phases. A process for evaluating Phase I results, including appropriate GEF yardsticks and procedures for approving the GEF component of a second phase, is included in “Description of the GEF Project Alternative” section below.

The proposed GEF financing for SPRE II will be a follow on to the invaluable support already provided to off-grid electrification in Lao PDR by a GEF component of SPRE I. This MSP provided $750,000 of technical assistance and capacity building necessary to develop the organizational, institutional, financial, and technical elements of the off-grid component of SPRE I described in detail below. An interim evaluation of this ongoing predecessor project was undertaken in accordance with the GEF’s Guidelines for Implementing Agencies to Conduct Terminal Evaluations. Results of this interim evaluation and applications to the successor project design are also contained in the  “Description of the GEF Project Alternative” section below.

GEF co-financing is proposed for several key SPRE II Phase I activities including: (a) continued progress in removing the barriers to and building the capacity necessary for a self-supporting and technologically diverse off-grid rural electrification program substantially based on renewable energy and expected to provide off-grid electrical access to an additional 10,000 households; (b) design, development and roll-out of a Rural Energy Fund with an independent governance scheme and direct access to grant and lending-based financing resources, to be agreed by MIH and the World Bank; (c) improved administrative and management capacity and increased efficiency and flexibility of operation for MIH’s Off-Grid Promotion and Support Office (OPS), notably via outsourcing of operations to private or joint venture companies and introduction of inducements for improved performance; and (d) initial exploration of the potential and opportunities for Demand-Side Management and energy efficiency in the country, including establishment of a DSM cell to be located within EdL but subject to oversight by MIH’s Dept. of Electricity.

These activities will contribute to two GEF climate change operational program objectives - removing the barriers to higher efficiency levels in urban and rural power end-use consumption (OP 5), and wider use of renewable energy technologies in rural power supply, especially off-grid (OP 6). Furthermore, the strategies and outcomes that the proposed GEF financing will support are closely aligned with no less than four of the six recently adopted Strategic Priorities for the Climate Change Focal Area. In particular, support of a Rural Energy Fund including a Decree and draft regulations will contribute to Strategic Priority S3, Power Sector Policy, as it will add Lao PDR to the list of countries with explicit RE/EE power sector policies. The proposed project will in addition contribute to Strategic Priority S4 as it will support the addition of 10,000 households provided with renewable-based access to electricity with attendant opportunities for income generation. The emphasis of the proposed GEF component on creating more private sector RESCOs and off-grid electrification management companies will contribute to Strategic Priority S2, increased access to local sources of financing. Finally, the nascent Demand-side Management and Energy Efficiency activity proposed for GEF support will contribute to Strategic Priority S1 regarding market transformation for energy efficient products by promoting understanding and awareness of energy efficiency opportunities for electricity end-uses in Lao PDR. 

Background:

Lao PDR is one of the least developed economies in Southeast Asia. Currently only about 36% of households (25% in rural areas) have access to electricity and the annual average per capita electricity consumption is about 140 kWh. The economy in rural areas beyond the reach of the national grid is characterized by high energy costs, low agriculture productivity and few opportunities to create non-farm employment or other value-adding economic activities.   Electricity can contribute to rural development and poverty alleviation in two main ways, namely: (i) providing a reliable source of modern energy which allows the development of new and alternative economic activities, and (ii) through general improvement in living conditions.

Status of Electrification

Despite its low level of development at present, Government’s ambitious strategy is to raise the national electrification rate to 90% by the year 2020.  Electricité du Laos (EdL), the agency responsible for generation, transmission and distribution of electricity in the country, is engaged in an ambitious program of both enhancing access to and improving the quality of electricity service.  However, meeting this target will require implementation of electrification strategies that combine measures with the highest benefits with the lowest costs, including extension and strengthening of the national grid; development of off-grid renewable energy sources; increasing energy self sufficiency and security; and implementation of power projects, especially large hydropower projects, for maximum long-term sustainability. At present almost all of the domestic power consumption is satisfied with EdL’s hydropower resources with the exception of a few provincial and many district towns and villages served by diesel and some imports for those areas of the country not conveniently served by EdL’s network. 

Household electrification has increased from 10% in 1990 to 35% by the end of 2001, and 40% by the end of 2003.  In rural areas some 25% of households are connected. The expansion to date was largely driven by EdL through the traditional method of grid expansion, with financing support by multilateral and bilateral agencies through soft loans and grants. The World Bank through IDA supported the electrification of more than 40,000 households through the Southern Provinces Electrification (SPE) and Provincial Grid Integration (PGI) projects, and the ongoing Southern Province Rural Electrification (SPRE) project will connect an additional 55,000 households by June 2004. This includes over 5,000 households to be provided with off-grid access to electricity via the GEF-supported off-grid electrification unit of MIH.
 The ADB supported Power Transmission and Distribution project, with Phase I to be completed by July 2003 (Phase II effective by the end of 2003), has also contributed to the pace of grid-based electrification.

While most new connections have flowed from grid expansion (see Table 1), as the connection rate rises the remaining unconnected areas will generally be more remote and more sparsely developed, with the result that providing electricity access through grid connection will become more costly and less economically justifiable.  This recognition of the practical constraints to grid extension has lead to a consideration that off-grid alternatives, such as isolated mini grids supported by small hydropower, biomass waste fueled generation, wind or engine-generator sets, may be more economical for remote areas.  For very small load centers provision of 24 hour all season electricity may not be economically justifiable, in which case solar home systems that charge batteries primarily used for lighting and small appliances may be the most realistic option.  

Table 1. Electrification Progress in Lao PDR 

	Year


	Total Households in Lao PDR
	Number of HH electrified
	Off-grid HH

	Electrification rate

	1995
	754,265
	120,100
	3,858
	16%

	1996
	758,036
	136,280
	4,689
	18%

	1997
	761,808
	196,998
	4,853
	26%

	1998
	765,579
	226,004
	7,460
	30%

	1999
	768,142
	254,610
	10,897
	33%

	2000
	818,668
	293,495
	18,051
	36%

	2001
	866,277
	303,690
	19,224
	35%


Status of Demand-Side Management and Energy Efficiency

Demand side management (DSM) consists of a menu of price and non-price mechanisms used by electric utilities to encourage customers in using electricity in more productive and more economical ways. Introduction of DSM can in many cases improve the efficiency in allocation of resources to the energy sector, help customers manage their energy costs, and avoid or delay the need for capacity additions or imports. 

The DSM potential in the Lao PDR will most likely be confined to the Central 1 Area, where Vientiane is located. Consumption and demand in this region has been growing at 12-13% annual rate since the late 1990s, and consumption and peak demand is expected to stay on a high-growth trajectory, as rural electrification efforts accelerate and urban areas continue to grow.  Although sufficient capacity is available to meet this growth rate, there is an opportunity cost to domestic energy growth – the foregone revenue of supplying domestic needs at subsidized tariff levels rather than exporting the power. Currently the bulk power purchase agreement between EdL and Thailand’s EGAT is about 2.8 cents per kWh. However, the average domestic tariff rate is less than this – about 2.7 cents/kWh.
 Any increment of domestic retail usage that can be reduced through energy efficiency and DSM will benefit both ratepayers, by reducing their electricity bills, and EdL, through reduced subsidy payments to retail customers as well as increased power export opportunities. As regards the displacement of fuel by energy efficiency improvements in Lao PDR, it can be noted that at the margin EdL is exporting power to Thailand or importing power from Thailand.  As the marginal generation unit in Thailand is gas fired single or combined cycle gas turbines, energy efficiency programs implemented in Lao PDR can be expected to have carbon-reduction and other environmental benefits comparable to the energy efficiency and DSM programs implemented by EGAT.

There is little or no current information available about DSM and energy efficiency in Lao PDR. A 1991 survey of urban residential and commercial energy end-use patterns was co-funded by ESMAP and ASTAE and represents a solid but now very outdated source of data. MIH has had some support from DANIDA to conduct pilot energy audits on several factories in the Vientiane area and these energy audit reports are available. Although MIH and EdL are both interested in potential applications of DSM in the country, any program of support would necessarily start with very basic activities such as data collection and potential assessment.

World Bank and GEF Involvement in Rural Electrification of Lao PDR

During the past 15 years, the World Bank through IDA has been actively involved in a series of rural electrification efforts with the government of Laos and EdL.  The first rural electrification project, Southern Provinces Electrification (SPE) was completed in 1993 and supported electrification through grid connection of about 18,820 households in the southern region, including Champasak, Saravan, and Savannakhet provinces.  The second rural electrification project, Provincial Grid Integration (PGI), was completed in 1999 and supported electrification through grid connection for another 33,478 households in Champasak, Saravan, Savannakhet, Sekong, Khammouane, and Bolikhamsai provinces.  The current rural electrification project, Southern Provinces Rural Electrification (SPRE I), will close in June 2004 and is expected to provide electricity to 55,000 households through continued grid connection in Champasak, Saravan, Savannakhet, Sekong, Khammouane, Bolikhamxai provinces plus off-grid electrification in Xienghouan, Luang Namtha, Oudomxai, Champassak, Sayabouri, Luang Prabang and Vientiane Provinces. This latter project has featured a particularly effective partnership between IDA and GEF, with IDA providing the credits for procurement and installation of both the on-grid and off-grid components and GEF through an MSP providing capacity building and technical assistance to the off-grid cell as well as direct support to the community mobilization and planning process necessary to implement hire-purchase arrangements with households and the service-and-supply concessions with RESCOs.

The SPRE I project is part of the Gol’s integrated strategy to help relieve rural poverty and to create opportunities for broad-based growth by providing reliable and affordable electricity.  The SPRE I project is providing 24-hour electricity to communities that are already connected to the grid and who have relied on diesel generators, which, because of the high costs of diesel fuel relative to electricity supplied from the main grid, could only afford to operate for a limited number of hours per day. Rural electrification provided by SPRE I is helping foster opportunities for agribusiness and light industry, creating new income opportunities that strengthen communities and stem-out migration.  SPRE I has also advanced the sector reform agenda, with notable results including the formulation and promulgation of a Power Sector Policy Statement by the MIH, early efforts to commercialize EdL, rationalization of the level and structure of EdL tariffs and implementation of a tariff increase trajectory which reduces subsidies to many retail customers, and efforts to develop a transparent approach to those cross-subsidy mechanisms which are necessary to achieve GoL social objectives.

The SPRE I Project with the additional funding of a GEF MSP has also laid out the foundations of a long-term off-grid rural electrification program, including establishment of an off-grid electrification cell within the Ministry of Industry and Handicrafts (MIH) and creation of an off-grid rural electrification repayment account. This rudimentary repayment account could conceivably pave the way for a national off-grid electrification component of a Rural Electrification Fund that would be acceptable to an array of donor organizations.   SPRE I with GEF support has also developed suitable policies and regulations allowing organizations other than EdL, particularly rural electrification services companies (RESCOs), to implement electrification projects.

Barriers to Renewable Energy for Off-Grid Electrification and DSM/Energy Efficiency

Remaining Barriers to Promotion of Renewable Energy for Off-Grid Electrification

Implementation of the off-grid electrification component of SPRE I is being implemented by an off-grid project office within the Ministry of Industries and Handicrafts (MIH). The establishment of this off-grid cell and much of the early capacity building and support of renewable technology applied to rural electrification has been substantially supported by the GEF MSP component of SPRE I.  The service delivery model piloted under the SPRE I comprises equipment procurement by the MIH and implementation through supply, installation and service agreements with private entities operating at the provincial and in some cases district level.  Under the service agreement, these entities are granted area concessions for two years, responsible for establishing village-level businesses and assisting those businesses to collect initial installment payments and tariff payments from consumers, while providing on-going technical and after-sales services. The aim is to develop supply and service agreements that are attractive enough to the private sector to promote both start-up and entry of rural private businesses that, with the support of the off-grid project office, are rapidly becoming full-fledged private Rural Electrification Service Companies (RESCOs).       

Under the auspices of SPRE I there are presently 72 villages in 5 provinces with operational off-grid electricity supply to almost 2,500 households. An additional 1,800 households in 47 villages have signed onto the program and are awaiting equipment installation. The project has the potential to deliver electricity access to as many as 5,300 households in 153 villages by the June 2004 project closing date.
 As of September 2003 there were RESCO concession agreements in place in the four provinces plus another two “trainee RESCOs” which have been provided with provisional provincial concessions subject to satisfactory performance. Table 2 shows the progress of the off-grid component of SPRE I through September 2003.

Table 2:  Physical Accomplishments to Date – Off-Grid Component of SPRE I

	Province
	Subscribers
	Operational
	Installations in

Last Period

	
	Households
	Villages
	Technology

	HHs
	Villages
	

	
	
	
	
	
	
	6 mos
	1 year

	Vientiane
	867
	22
	SHS
	830
	22
	181
	620

	Oudomxai
	1162
	44
	SHS
	510
	13
	303
	463

	Luang Namtha
	901
	32
	SHS
	433
	21
	133
	390

	Champassak
	1249
	19
	SHS
	572
	14
	440
	572

	Luang Prabang
	58
	1
	VH
	58
	1
	0
	0

	Xiengkhouan
	94
	1
	GS
	94
	1
	94
	94

	Sayabouri
	0
	0
	
	0
	0
	0
	0

	TOTALS
	4,331
	119
	
	2,497
	72
	1,151
	2,139


Given that the original project target was to provide off-grid access to 4,600 households in 46 villages, the off-grid component has been remarkably successful. The unit cost per household for the solar home systems has also been systematically reduced and now stands at approximately $200 per household for an average 30 W system, inclusive of planning and community mobilization. The financial results have also been impressive. The hire-purchase arrangement with individual households for the solar home systems provides for an up-front payment, which covers the cost of batteries, house wiring and lamps and fixtures, plus a monthly repayment charge based on the size of the system purchased (customers may choose between a 20, 30, 40, or 50 W system, which accommodates the different electricity needs and purchasing power of individual households) and the term of repayment (5 or 10 years). The concessionary IDA credit terms are basically passed along, but the customer repays the full system purchase cost out of which is drawn a contribution to a service arrangement with the Village Electricity Manager (VEM), who looks after the individual systems and collects the monthly repayments.
 The VEM operates under a performance incentive scheme that allows him to retain a small amount of the householder’s monthly repayment stream, thus providing an incentive to keep the individual systems operating and the customers happy. The scheme seems to work, as the percentage of households that default on their monthly repayment is only 3%.

The physical accomplishments and financial success of the SPRE I off-grid component, supported from inception by the GEF, are considerable. However, there remain several significant barriers to scale-up and improved technical and financial performance requiring additional resources to overcome.

Lack of Technology Diversity in Off-Grid Solutions. Although the design of the hire-purchase arrangements, supply and service contracts with RESCOs, Fund Repayment Account and community planning mechanisms are all set up to be technology-neutral, the reality (see Table 2) is that the off-grid component of SPRE I has mostly resulted in delivery of solar home systems, with unimpressive results as regards other off-grid supply technologies such as village hydro. The main reasons for this include: 

· The five provinces selected for implementation in SPRE I have been ones where the solar resource is superior to other renewable resources; indeed several feasibility studies for hydro performed as part of village-level planning have shown poor potential for micro-hydro due to water shortage and geo-technical features;

· The participative planning process undertaken as part of village-level planning systematically revealed a strong preference for SHS, as against a distrust of hydro schemes and gen-set systems.
 

· SHS has proven to be a suitable technology to start with in developing a national off-grid program and in building public and private sector capacity, as generalized costing calculations are more manageable (costing and design is much less variable from site to site), the expense of providing skilled input in the field is much less than with other technologies where engineering is required, and the entire planning, procurement and installation process is quicker and easier than with other village-scale technologies

· The hire-purchase scheme is well adapted to SHS, and householders in turn are comfortable with the individual ownership model. The ability to purchase different SHS sizes on a sliding scale of monthly repayment amounts accommodates both the range of affordability and electricity demands seen among different households in a village.
· Understanding of the resource base for other renewables including hydro, wind and geothermal is very rudimentary.
Two provinces in the North - Luang Prabang and Xienghouan – were found to have better hydro resources, so village-scale mini-grids using micro-hydro and gen-sets have been successfully implemented there. However, the community mobilization, financial planning, and engineering requirements of any village-scale off-grid scheme are much larger than for SHS. 

As the off-grid rural electrification effort moves into provinces where there are more hydro resources and less solar resources, it will be essential to develop improved and streamlined procedures for considering more technology options. However, efforts to improve technology diversity must also factor in the need for a participatory planning process and the requirement for community mobilization around the chosen power supply scheme. Finally, whatever alternative schemes are placed on offer must be culturally acceptable, economically justified and sustainable in the context of each village.

Inherent Limits of Solar Homes Systems (SHS) for the Subsequent Development of Productive Uses. The nature and extent of this barrier to the efficacy of SHS as a rural development strategy has engendered considerable debate. The provision of off-grid electricity via SHS clearly limits consumption to high-value uses such as lighting and entertainment. However, anecdotal evidence from the off-grid component of SPRE I suggests that the importance of village-scale textiles production in Lao PDR, especially traditional weaving, is such that the ability to work into the evening hours accounts for much of the likely productive use, at least in the first several years after access to electricity is provided.  A potential problem arises for those communities unlikely to be grid-electrified within a five to ten year period, as there may develop significant suppressed demand for other productive uses of electricity, notably pumping, grinding, rice milling, and light industry. As the off-grid component of rural electrification becomes a more significant fraction of the total national effort, there needs to be some consideration of offering and providing a follow-on upgrading of villages with only SHS to add mini-grids using other technologies. This effort would include piloting of follow-on upgrade schemes that build on the original community mobilization and involve the RESCOs and VEMs in the process.  

Continuity of Funding for Rural Electrification. Financing of power system expansion in general, and off-grid electrification via renewable energy in particular, continues to be a challenge in Lao PDR. A strategy workshop held in November 2002 recommended several initiatives to improve access to financing, including: (i) local and regional power market analysis to better identify market opportunities, willingness to pay, and productive use opportunities; (ii) more aggressive solicitation strategies, notably preparation of specific projects, especially hydropower projects, for bid; (iii) acceleration of partner activities with donors and lenders both traditional and non-traditional, including ADB, JICA, JBIC, and China, India, and Thailand.

The problem of funding continuity is likely to be faced by the off-grid component of SPRE I, as earlier efforts to mobilize the private sector and raise awareness at the provincial and village levels has resulted in both a growing demand for electrification and a growing reliance on this electrification market by the newly-established RESCOs. Reliance on fixed-term and fixed-amount concessionary financing brings with it the hazard of market discontinuities and funding gaps. One solution is creation of a national Rural Electrification Fund that would provide an ongoing source of financing and assistance for both on-grid and off-grid electrification.

There has been some progress in this area. Since October 2002 a multi-agency GoL working group has been developing a draft Decree supporting a clause in the Electricity Law that could lead to the establishment of a Rural Electrification Fund . This has been approved by the Minister of Justice and the Minister of Industry and Handicraft and is waiting signature from the Prime Minister.  However, quite a bit of additional institutional development and technical assistance is required to develop regulations which can bring this concept to fruition.

Expanding the Off-Grid Program. To date, six of the seven provinces targeted by the off-grid cell of MIH via the SPRE I project have been in the middle-income North and Northwest of the country, with one in the prosperous far South. Even this modest scale of activity has strained the resources and capacity of MIH’s off-grid PMU. There are plans under the auspices of SPRE II to continue the present efforts in existing provinces while expanding to serve several new areas with promising solar and micro-hydro potential, including Hua Phan, Bolikhamsai, Khammuan and Savannakhet provinces, all in the northeast and center of the country. Undertaking this geographic expansion and continuing present efforts apace will require more involvement of provincial governments, especially the Provincial Departments of Industry and Handicrafts, as field offices or subcomponents of MIH’s existing PMU. As the provincial coverage expands, additional RESCO concessions will be awarded, and there will be an increasing need for oversight of the planning and implementation process and regulation of the performance of RESCOs and VEMs. A key area of capacity building will be in the area of participatory planning and community mobilization, as its importance will increase as the program expands to lesser developed, lower-income provinces where the likely village electrification modality will be generator sets and/or micro-hydro rather than solar homes systems.

Attention to Remaining Technical Barriers.  The physical and financial accomplishments of the SPRE I off-grid component took place despite some persistent technical problems. These problems will need to be systematically addressed in order to continue reducing the costs and increasing the reliability of off-grid technologies. Particular problems included:

· Difficulties in keeping spares and maintaining key components locally, notably SHS controllers, voltage regulators for micro-hydro systems, and belts and pulleys for generator sets. 

· Finding reliable supplies of appropriate appliances to suit village scale productive applications, especially rice mills, icemakers, grinders, and pumps. To be appropriate for off-grid rural village applications these appliances should be more reliable and be available in smaller sizes.

· Quality problems encountered when sourcing equipment using a lowest-bidder procurement method. There is a need to carefully track the performance in the field of key components such as PV controllers and CFL bulbs in order to track down and eliminate quality problems in equipment sourcing.

Insufficient Data for Planning. A perennial problem for both the on-grid and off-grid components of SPRE I is the lack of sufficient data to develop and undertake a scaled-up national program for off-grid electrification, including use of renewable energy. As part of the preparation activities for SPRE II, a consultant will be engaged to design and develop a rural electrification database using data collected from survey and other sources.  Data in the database would cover all villages whether on or off-grid, and may include, at the village level, total number of households, local availability of raw energy resource (wind, biomass, hydro, solar insolation, etc), proximity of grid step-down transformers, number of households connected to the grid, existing electricity demand and potential load, number of electric appliances such as, televisions, radio, and etc., number of rice mills and number of rice mills with electric motors, average size of electric motor, year in which the village was energized, type of income generating activities that could benefit from electricity, and other pertinent information. This database is a necessary preliminary for a coordinated planning effort at the provincial and national levels, using appropriate technical and financial analysis procedures. Such a rural electrification master plan would be capable of determining, for each village in the country, the most economical method of providing electricity.  Such a capability would require linkages to inventory studies relating to various resources (hydropower, wind, biomass).  Substantial inventory data is available from previous studies supported by JICA and ADB but it is clearly incomplete.

Limitations and Operational Inefficiencies in Off-Grid Program Administration and Management. The location of all administrative and management functions within the MIH’s Off-Grid Promotion and Support Office (OPS) was probably necessary during the planning and start-up of the off-grid component of SPRE 1. This was due to the almost complete lack of capacity and experience in Lao PDR regarding renewable technology, off-grid electrification modalities, community planning and mobilization, and so on. The OPS provided a viable means to “incubate” the key components of the off-grid project design. However, the OPS is becoming ill-suited to the demands of an off-grid program that is growing in size (more villages and households), scope (more provinces, more RESCOs), and complexity (more technologies, more delivery models). 
Barriers to Increased Use of Energy Efficiency and DSM

There is good reason to anticipate that DSM programs developed in response to the specific long-term needs of the Lao power sector could play a key role in effectively managing the sector. Furthermore, the recent successful DSM program experience in Thailand and Vietnam provides a valuable basis for considering what program designs and institutional approaches might work for MIH and EdL.  However, there are numerous and considerable barriers specific to Lao PDR that must be overcome before the potential contributions of DSM and energy efficiency can be determined, let alone realized. 

Lack of Basic Information about Electricity Consumption Patterns. The most-recent study of energy consumption patterns in Lao PDR was an ESMAP study on Laotian urban electricity use conducted in 1991.
 Since that time electricity consumption by retail customers has been growing at 12 % per annum since the mid-1990s, and is expected to continue on about this trajectory as shown in Table 3 below.
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Table 3:  Forecast Domestic Electricity Consumption in Lao PDR

EdL does not currently have any basis for estimating or analyzing electricity consumption patterns on a tariff or customer level. There are no load research meters or end-use survey capabilities in place. Retail and MV customers are billed on non-time-differentiated rates and there are no interval meters except at the transmission level, and these are for bulk power billing purposes. There is load shape information available at the system and provincial grid level and this data shows recent rapid growth in EdL’s peak demand around Vientiane (Central Area 1), with a concomitant worsening of EdL’s load factor  (see Figure 1). 
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Potential Scale of a DSM Program in Lao PDR. The scale of any DSM program in Lao PDR will necessarily be much smaller than has been the case in either Vietnam or Thailand, as the potential market for energy-efficient appliances and/or load management is much smaller. Even with an aggressive electrification program, there will be less than one million residential households with access to grid electricity for the foreseeable future. Furthermore the average monthly usage will be considerably less than is the case in either of Lao PDR’s neighbors in which DSM programs have been developed, as can be seen in Table 4. This problem of market size may eliminate or make more difficult some of the more common DSM mechanisms, such as large-volume purchases of compact fluorescent lamps.
Table 4: Comparative # of Households and Household Electricity Usage:  Thailand, Vietnam and Laos

	Country
	Total Domestic Class Sales (2001 in GWh)
	# of Domestic Grid

Electric Customers
	Est. average monthly HH usage (kWh)

	Vietnam
	10,162
	3,700,000
	230

	Thailand
	22,045
	56,000,000
	400

	Laos
	435
	285,000
	153


Manufacturing Sector Capacity. The manufacturing sector in Lao PDR is not nearly as advanced as in Vietnam and Thailand, and thus it is likely that energy efficient equipment will be imported rather than locally made.  However, MIH has stated an interest in pursuing a program of attracting foreign investment in local manufacture of key energy efficient end-use devices, such as CFL bulbs, magnetic ballast and motor rewinding. 

System Benefits, Economic Benefits and Environmental Benefits of Energy Efficiency and DSM in Lao PDR. The capacity and load shape benefits of DSM for EdL need to be better understood, as do the economic and environmental benefits of increased efficiency in domestic consumption of electricity. At present EdL exports about half of its total production of electricity to EGAT and EVN, with the other half going to domestic consumption and losses.
 Even during the peak hour of 7 pm in the hot season EdL does not have any significant production capacity constraints, although there are local peak loading problems at several substations in the Vientiane area. Implementing a time-of-use or energy efficiency program for large EdL customers could release some additional energy for export, but with the scheduled non-residential tariff increase trajectory (2.3 % monthly increase from May 2002 to April 2005), industrial customers will soon be paying twice as much for power as EdL’s non-firm selling price to EGAT. The environmental benefits of DSM are complicated as well. As EdL’s production is essentially 100% hydro, domestic energy efficiency improvements do not have any direct carbon benefits. However, to the extent that domestic electricity consumption is reduced via energy efficiency programs, the available energy on the margin can be exported to Thailand and Vietnam where it will displace combined-cycle gas turbine power production. Furthermore, to the extent that an urban energy efficiency program dampens the growth in domestic energy use, EdL will then find it easier to continue on its rural electrification efforts, for which environmental benefits can be easily and directly shown in the form or reduced diesel and kerosene usage. 

In such a complicated and interconnected milieu, any DSM or energy efficiency program must be carefully developed and properly positioned as regards the larger context of power sector reform, including marginal cost revenue allocation and pricing, elimination of subsidies, overall rationalization of the tariff structure, the short and long-terms tradeoffs between domestic consumption and export of electricity, and the tradeoffs in environmental benefits of electricity production, consumption and transfer within the GMS region.

Lack of Public or Private Sector Capacity for DSM Planning and Implementation.  There is little or no existing institutional capacity within EdL or MIH in the DSM or integrated planning areas. There is also little or no private sector capacity in terms of DSM or energy efficiency services providers, with the potentially notable exception of the RESCOs established by the off-grid PMU of MIH to undertake off-grid electrification. As a corollary there is an almost total lack of technical expertise by end-users, manufacturers/suppliers and potential service providers on modem efficient technologies and practices, efficiency potentials, DSM planning and implementation, energy audits and inspections, and actual performance of EE. There are noteworthy and promising exceptions, such as the well-managed Lao Plaza Hotel in Vientiane in which CFL bulbs and efficient lighting ballasts as well as first-class housekeeping techniques could be found in evidence. The difference is measurable, as the Lao Plaza Hotel uses significantly less electricity on a per-lodging-room basis than other comparable hotels in Vientiane.
 

GEF Baseline Scenario

It is possible for the SPRE II APL to go forward without any support from the GEF. In this baseline scenario there will still be both an on-grid and off-grid component to the GOL’s electrification strategy. As with SPRE I, the on-grid component would be managed by EdL and the off-grid component would most likely continue to be the responsibility of an off-grid project management organization within MIH. However, MIH’s off-grid organization is still at an early stage of development, and its operations under SPRE II without GEF support would materially suffer – especially as regards efforts to increase management effectiveness and operating efficiencies through outsourcing of key administrative and management functions to private or joint venture companies. Without the continuation of technical assistance and capacity building in key areas and the support to transitioning towards improved management models it would not be possible to maintain present momentum, let alone overcome remaining barriers to application of renewable energy for off-grid electrification. The result of this baseline SPRE II program scenario would likely be a much less diverse portfolio of technology delivered at a higher cost and later dates as a result of a lower level of operating efficiency.

The GEF baseline scenario, SPRE II without GEF financing, would significantly reduce the level of support to the MIH off-grid project management organization, likely to levels below those provided under SPRE 1. Support to further development of the RESCO industry and needed capacity building at the provincial level, necessary for expansion of off-grid program coverage, would also be minimal. Under this scenario it would be possible for the proven renewable systems – notably SHS at the individual household level – to continue. However, per-unit costs would likely increase as the off-grid project management organization would be unable to participate in or oversee the important pre-installation planning and community mobilization process. Similarly, RESCOs would have little or no oversight or regulation from either the central project management organization or from the provincial counterpart units, who would themselves likely have little capacity and even less funding to undertake such a role. The procurement of the solar equipment, now performed by the off-grid project management organization with well-developed procedures using ICB and international standards, would most likely lag behind and suffer in quality. The RESCOs would become the linchpin for most of the needed activity to maintain the hire-purchase arrangements and service-and-supply mechanisms – but without the additional capacity building and market experience necessary to take on this added responsibility. A predictable outcome would be a downward spiral in customer service and equipment performance, which in turn would undercut the customer satisfaction necessary for the ten-year period of account repayment. This would directly affect the sustainability of the off-grid effort overall.

Another likely outcome of a SPRE II program without GEF financing would be a retreat from renewable energy technologies for off-grid applications. In particular, the amount of planning for a village hydro scheme is considerably greater than for a village engine-generator scheme. Therefore, in the baseline scenario there would likely be significant lost opportunities for renewable energy for want of support for extra planning that RESCOs are now unwilling or unable to do. This potential for lost renewable opportunities is especially significant as the program gears up to expand into the Northeastern parts of the country where hydro is more available. The end result then of a SPRE II program without GEF financing would likely be a significantly lower share for renewable energy as an overall fraction of off-grid generation capacity installed.

Finally, it is very unlikely that any attention would be given to the potential for energy efficiency and DSM without the support that the GEF alternative would provide to basic organization building, data collection, and potential estimation efforts.

Description of the GEF Project Alternative

Physical Parameters of the Off-Grid Component of SPRE II

GEF financing is proposed to support continued steady progress on off-grid electrification using renewable technologies, including capacity building necessary for the geographic expansion of the program to additional provinces in the center and northeast of the country. 

Preliminary assessments of the physical parameters of SPRE II off-grid component suggest a 4-6 year program of electrifying about 18,000 households using a combination of solar, village hydro, engine-generator sets and other renewable village-scale options, which could be implemented with the IDA credits from two phases of the APL. The investment cost for such a program would be about US $8  million, but the exact scope of the “pre-scale up” investment program as well as the details and budgets for additional capacity building will be determined during project preparation.
  Discussions with MIH indicate additional market assessments are not required at this stage as there is a steady flow of requests from provinces to be a part of this program.

The number and scope of RESCO concessions is expected to grow with the geographic expansion of the off-grid program to additional provinces with the support of SPRE II. This expansion will create a need to strengthen program support capacity at the provincial level, either through Provincial Departments of Industry and Handicraft (PDIH) or through private companies specializing in off-grid management or a combination of the two, as the central MIH off-grid project management organization will not be able to provide expanded geographic coverage without some devolution of authority and responsibility. There will also be a need for improved institutional arrangements for planning and community mobilization and regulation of RESCOs and management of concessions.

Interim Evaluation Results for the SPRE 1 GEF MSP

As the Implementing Agency for the SPRE 1 GEF MSP, the World Bank undertook an interim evaluation of this not-yet-completed predecessor to this proposed SPRE II GEF project. An independent Consultant who did not participate in the preparation or implementation of SPRE 1 and who had no conflict of interest with the SPRE II program conducted the interim evaluation. The Consultant conducted their evaluation in accordance with a Terms of Reference based on the GEF’s Guidelines for Implementing Agencies to Conduct Terminal Evaluations.
 

The results of the interim evaluation are shown in Table 5 below. The Consultant found the SPRE 1 GEF MSP project to be rated “Satisfactory” when evaluated against the key GEF criteria – Outcome/Achievement of Objectives and Sustainability.

Table 5:  SPRE 1 GEF MSP Interim Evaluation Results

	Project Aspect
	Evaluation Rating

	Outcome/Achievement of Objectives:

· Development of an electrification model in which the private sector is responsible and has incentives to perform
· Successful cost recovery of operations costs from consumers, including a contribution towards the capital costs of new installations

· Conduct trials of low-cost, locally-sourced technologies procured competitively so as to reduce component costs over the project period

· Met and exceeded the off-grid electrification targets of SPRE 1
	Satisfactory

	Sustainability
	Satisfactory

	Overall Evaluation
	Satisfactory


Based on their evaluation the Consultant also identified several specific concerns to be addressed in the design of the SPRE II successor project.  In particular,  it was noted that program experience thus far has shown that the constraints associated with off-grid project management unit’s  position as a government office leads to delays in its operations and difficulties in performing its work. This situation is likely to worsen under an expanded program to the point of threatening effective operation.

The Consultant’s Evaluation Report therefore recommends that  the management of an expanded off-grid program undertaken by the SPRE II program be transitioned to a private or joint venture company. This would allow for “more efficient operations and increased flexibility in design, a greater focus and transparency in its work and stronger incentives through the linking of payments to the company to its performance. The company would need to have the authority to take procurement and other decisions, where delays currently often occur, and would be accountable to MIH and the World Bank.” 

Other concerns that the Consultant suggests be addressed in any successor program include:

· The strong bias towards the use of SHS technology should be countered by a more aggressive effort towards technology diversity in off-grid solutions;

· The current consumer prices and payments to RESCOs and VEMs are uniform across the country and, as a result, favour more accessible and richer households for inclusion in the electrification effort.

The concerns identified and the recommendations made by the evaluation Consultant have been factored into the proposed project design for the SPRE II GEF component, thus fulfilling the letter as well as the intent of the GEF policy requiring terminal and/or interim evaluations of predecessor projects as a precondition of considering successor or follow-on projects 

GEF Project Description – Off-Grid Rural Electrification Capacity Building Component

GEF-funded TA support under the SPRE I project has contributed greatly to the capacity building required to support an off-grid component of the overall rural electrification effort. Additional capacity building, however, is required before geographic expansion can be successfully undertaken. The critical steps to make this transition are: (1) continued maturation of an efficient and well-managed off-grid electrification function under the overall purview (but not necessarily an organic organizational unit) of MIH; (2) promulgation of a sustainable RESCO organizational form and start-up of additional RESCO-type organizations in other provinces; and (3) support to the several PDIHs as the field offices responsible for delivering needed local planning and community mobilization as well as regulation and oversight of provincial RESCO operations; (4) the establishment of an autonomous Rural Energy Fund, including necessary Decrees and Regulations, that provides for representation of key stakeholders on an independent board of directors and allows streamlined access to grant and lending-based financing resources for both on-grid and off-grid electrification; (5) overcoming remaining information, market and technical barriers to more application of renewable energy to off-grid electrification, including conduct of resource studies to better understand the renewable resource base on a sub-provincial level and targeted pilot efforts designed to improve the diversity of the off-grid portfolio as regards both technology and delivery models.

1. Additional Capacity Building for Administration and Management of the Off-Grid Program. The institutional set up of the basic off-grid operation within MIH has working reasonably well to date.  If properly managed and supported the current off-grid cell could be the starting point for creating a larger organization charged with managing off-grid electrification throughout all of Laos. This maturation and organizational development process should focus on: 

· Developing the accounting and financial management system, management information system, quality assurance mechanisms, operation and maintenance, fee collection mechanism, selection criteria of provinces, and customer relationships necessary for the off-grid program management organization to operate on an autonomous basis;

· Installing the detailed documentation and financial accounting systems needed to meet international standards. This includes a comprehensive business plan building on all the detailed documentation that is already available, an operational manual, quarterly financial reporting according to international accountant standards, and quarterly progress reporting, and adoption of more detailed performance indicators for each aspect of operations.

· Develop and implement a program to transition selected administrative and management functions of the current off-grid project management organization to private or joint venture companies via a competitive bidding process. The MIH would retain overall jurisdiction over the program, including setting program policy and standards and regulating RESCOS, but would outsource day-to-day operations.

· Conduct renewable resource studies to characterize the solar, hydro, and wind resource base on a sub-provincial (District and village) level

· Design, develop, maintain and utilize a rural electrification database expected to be developed during the SPRE II preparation process. This database will be at the village level and should include detailed data on number of households in the village, local availability of raw energy resource per local resource studies, proximity of grid step-down transformers, number of households in the village connected to the grid, existing electricity demand and potential load, number of electric appliances such as, televisions, radio, and etc., number of rice mills and number of rice mills with electric motors, average size of electric motor, year which the was village energized, and type of income generating activities that could benefits from electricity. This database will be of vital importance in tracking the progress of national rural electrification efforts and reporting to donors and lenders as regards indicators and performance results.

2. Promulgation of Financially Sustainable RESCO Organizations. The product of GEF support to SPRE I has been the development of a stand-alone off-grid electrification activity managed by the off-grid cell of MIH that has been able to plan, procure and deliver off-grid electrification systems by mobilizing RESCO-type organizations whose village-level agents handle many of the details of arranging sales, installation, and after-sales service. This form has allowed for a critical mass of products to become available with the appropriate quality and affordability necessary to satisfy an estimated 50% of the rural households in off-grid areas. However, the current arrangement relies on operational guidance from MIH in addition to capital investment inputs from concessionary IDA financing. The purpose of this component is to provide the TA support necessary to develop in-house know-how and confidence in the commercial viability of off-grid service provision amongst RESCOs and cultivate an increasing level of private investment, especially in the new provinces that the existing program has not yet addressed.   Areas of support will include financial analyses sufficient to recommend a clear strategy on how to reduce the co-financing grants, awareness creation and capacity building as new product/pricing combinations are introduced, and management training for staff of the off-grid RESCO start-ups. Included among the candidate organizations that could become RESCOs are direct retail organizations, rural development NGOs, commercial entities of all types, and banks.
 

3. Autonomous Rural Electrification Fund Governed by a Board of Directors Representative of Key Stakeholders. MIH has established an account for off-grid electrification funds that will be filled with the lease payments (reflows) from the households and RESCOs. A committee to oversee this account is currently under discussion. If structured in the right way the account could evolve into a national Rural Electrification Fund that could attract additional funds from international organizations needed to reach rural electrification objectives. The fund would provide in a transparent and rule based manner on-lending of concessionary credit and possibly also smart subsidies on a performance basis to organizations that are interested in participating in the Lao PDR electrification effort. Management of the fund would reflect the necessity of multiple organizations to meet the challenge of providing access to 90% of Lao households by 2020. The fund and the supported implementing agencies would complement the grid extension efforts undertaken by EdL and lead to a sustainable electrification program involving a strong renewables component past the IDA-financed SPRE I and SPRE II closing dates. TA support provided by the GEF component of SPRE II would provide all of the preparatory work to put this Fund and its Board of Directors into operation, including determining its composition, facilitating participation by other donors, developing its rules and procedures, and supporting its operations over the duration of SPRE II. 
4. Overcoming Remaining Information, Market and Technical Barriers.    Expected areas of TA support for overcoming market barriers to renewable energy under SPRE II include: (i) renewable resource studies at the District and village level; (ii) creation of a rural electrification database that would serve the needs of both the on-grid and off-grid electrification efforts; (iii) building administrative capacity for private sector regulation; (iv) building capacity for local component manufacturers; (v) technician and customer training; (vi) technical monitoring and quality assurance programs;  (vii) assistance to RESCOs in preparation of business plans and public awareness programs; (viii) staff training at the secretariat of Off-Grid Fund (PMU) and the PDIHs, especially in the areas of village participatory planning and community mobilization and cultural sensitivity; (ix) integrating electricity initiatives with development potential for improved health, educational, and income generation opportunity in villages; and (x) sharing of regional implementation experiences.

GEF Project Description –Off-Grid Rural Electrification Pilot Projects Component

The physical and financial accomplishments of the off-grid component of SPRE I have partially masked some shortfalls and gaps in the results delivered to date. GEF financing is also proposed to undertake specific pilot efforts to address these needs and opportunities. Two areas where GEF support under SPRE II would be particularly helpful include piloting of new village-scale renewable energy systems appropriate to rural Lao conditions and trial testing of alternative financing and delivery mechanisms for rural electrification. 

1. Renewable Energy Technology Piloting. A key shortfall in the performance of the off-grid component of SPRE I was the lack of technology diversity in the renewable energy systems as delivered in the seven provinces. Referring to Table 2, of the 119 villages and 4,331 households subscribed and/or operational as of September 2003, only 2 villages comprising 152 households were provided with access to electricity via technologies other than Solar Household Systems. The reasons for this outcome are several, notably the suspicion with which both hydro schemes and engine generator sets are regarded by many Lao rural households, but there is clearly a need to formulate and introduce other renewable energy schemes as part of SPRE II. GEF support is proposed for one or more pilots of new technologies with promise for Laotian conditions, including integrated systems comprising biogas digesters combined with engine generator sets, agricultural waste (rice husk, bagasse, sawdust) burning packaged systems in village-scale configurations, and others as identified during project preparation. 

2. Alternative Mechanisms for Financing both On-Grid and Off-Grid Electrification. Rural electrification by way of either on-grid extension or off-grid household or village systems is subject to the same high-first-cost hurdle. The average connection cost for villages electrified as part of EdL’s grid extension program runs about $100 per household, while the average cost of a solar household system (SHS) is about $200 per household. This compares to per capita GDP of $400 and a typical annual household income for a rural villager of about $250. Rural households without access to electricity may spend as much as $2-$4 per month for purchases of kerosene or recharging of batteries or both. The hire-purchase scheme demonstrated in the SPRE I off-grid component got around the first cost hurdle by allowing repayment for an SHS or village mini-grid over a payment of 10 years, with provincial RESCOs and village electricity managers providing the installation, after-sales service, and monthly repayment collections. However, this scheme as seen by SPRE I results was mostly successful in delivering SHS technology, which limits the development of productive uses for electricity. GEF support is proposed to pilot alternative financing and electrification delivery mechanisms and models, borrowing from other approaches that have been successful in the region. Candidate schemes include the Chinese village electrician model, joint ventures between RESCOs and provincial and district government, creation of local distribution units that could receive flow-though financing of IDA or other credits, granting of concession areas to retailers and/or commercial RESCOs, and other models as identified during preparation. With GEF support it may be possible to identify two or three distinctive models/mechanisms and pilot them in the course of SPRE II. Of particular interest will be mechanisms and models which could apply to both on-grid and off-grid electrification modes.

GEF Project Description - DSM and Energy Efficiency Component 

MIH and EdL have requested that the Bank include a DSM component within the SPRE II program to be financed by IDA credits and supported by a GEF grant. Given the general lack of knowledge or information on the DSM potential in Lao PDR, it is likely that a phased approach will be taken to supporting development of DSM efforts in Lao PDR. This phased approach will likely be drawn from the experience and lessons of recent DSM programs funded by donors, the Bank and the GEF in Thailand, Vietnam and elsewhere. According to MIH’s Division of Electricity, the two primary goals of a Lao PDR DSM program would be: 

· Help GOL and EdL continue current levels of power exports despite continued growth in domestic consumption; and

· Help customers use electricity in a proper and economical fashion, thus reducing their energy bills and increasing their profitability.

The recent example of Vietnam is particularly noteworthy as regards the value of a phased approach to determining the objectives and potential for DSM.  In 1997, EVN, with World Bank assistance, commissioned the “Demand-Side Management Assessment for Vietnam,” which identified important opportunities for cost-effective electricity savings in a number of sectors and end-use applications. It recommended a two-step approach for implementing DSM, whose potential savings was estimated to be 700 MW of capacity and more than 3,550 GWh/yr by the year 2010. The result of this DSM potential assessment study was sufficient to mobilize donor funding for a Phase 1 planning and capacity building effort, supported by a $2.8 million Swedish SIDA grant, which provided for a number of key technical assistance and organizational development activities at EVN, MOI, and MOSTE. One of the Phase I products was development of an EVN DSM business plan for a Phase 2 DSM effort, which comprised completion of a supporting DSM policy review and framework by GOV and implementation and evaluation of pilot load research, load management, lighting and marketing programs. The Phase 2 DSM effort is now underway financed by a combination of IDA credits and GEF grants.

Based on this successful approach used in Vietnam, GEF support is proposed for a similar effort in Lao PDR. An indicative set of DSM activities for the timeframe corresponding to the SPRE II project is provided in Table 6 below. The right hand column of Table 6 references similar activity or projects related to DSM development successfully undertaken in Vietnam and Thailand.

	Indicative DSM Component for Lao PDR
	Timing
	Reference from other DSM Experience 

	Conduct basic DSM potential study
	2004
	VN: ASTAE-funded 1997 study entitled “Demand Side Management Assessment”

	Update basic information on domestic and commercial end-uses
	2004
	Thailand:  GEF-funded Load Research Study

	Establish DSM Cell within EdL, in cooperation with MIH/DEM
	2004
	VN & Thailand: SIDA-funded Phase I DSM effort at EVN in Vietnam, GEF-funded DSMO at EGAT

	Identify priority DSM targets and develop pilot projects. Likely priorities include large customer energy audits and TOU pricing 
	2005
	VN: SIDA-funded domestic lighting, load control, and other pilot projects centered on promising DSM program areas 

	Regional cooperation on DSM planning and operational results, both bilateral with EGAT and EVN and multilateral through ASEAN Center for Energy and APEC
	2004
	VN & Thailand: VN benefited from GEF-supported study tours to Thailand; Thailand benefited from GEF-supported study tours to the US and Europe

	Encourage model legislation re.  the importance of energy efficiency in national planning 
	2005
	VN: Decree on Energy Conservation and Efficient Use in Vietnam

	Develop Energy Efficiency Labeling and Standards Programs for lighting, air conditioners, refrigerators, and motors 
	2005
	VN & Thailand: SIDA-funded EE Standards Program by MOSTE in VN; GEF-funded EGAT labeling program

	Evaluate and develop tariffs designed to accomplish EdL’s DSM objectives, esp. TOU & baseline domestic tariffs
	2005
	VN: SIDA-funded development of TOU and Load Control tariffs at EVN

	Evaluate alternative delivery mechanisms for energy efficiency and DSM, including ESCOs, provincial authorities, & other organizations
	2005
	VN: ESCO development now underway in Vietnam as part of Phase 2 GEF-supported program

	Encourage development of private sector capacity for energy efficiency, incl. ESCOs
	2006
	VN & Thailand: GEF-funded MOI project in Vietnam, GEF-funded ESCO pilots in Thailand

	Implement integrated DSM/energy efficiency program for large customers, including audits and project financing
	2006
	VN & Thailand: Both countries now implementing broad-based programs that include mobilizing financing under favorable terms


Table 6:  Indicative DSM Activities Proposed for GEF Support under SPRE II, including Timing and Previous Program References from Thailand and Vietnam

The components listed in Table 6 are primarily DSM efforts targeted towards EdL’s grid. There are also DSM/energy efficiency components suitable for rural application. Noteworthy examples include consideration of benefits and infrastructure requirements for improving traditional use of fuel wood in cooking and introducing high-efficiency wood fuel or charcoal stoves. Such programs have been successful elsewhere in the region, notably in China and Mongolia. Another promising rural energy efficiency program targets recently-electrified villages and substitutes CFL bulbs for conventional incandescent bulbs, usually with subsidies or co-financing, and targets development of a domestic manufacturing capacity to sustain the per-unit cost savings accomplished with greater volume manufacturing. The exact mix of activities including timing and budgets will be determined during project preparation.

GEF Project Description -  Indicative Component Budget

The total GEF funding request is $5 million, to be matched by $9 million in IDA credits, with the possibility of $500,000 in counterpart financing as well. An estimated budget by project component is provided in Table 7. 

Table 7:  Tentative Budget for Off-Grid Electrification and DSM Components of SPRE II (Phase 1 and 2 Combined, Excluding IDA Credits)
	
	GEF ($000)
	Co-Financing ($000)
	Total

	Off-Grid Rural Electrification Capacity Building Component

	1. Capacity Building for Off-Grid Program Administration and Management 
	1,000
	100
	1,200

	2. Promulgation of Financially Sustainable RESCO Organizations
	500
	50
	550

	3. Autonomous Rural Electrification Fund Governed by a Board of Directors Representative of Key Stakeholders
	500
	100
	600

	4. Overcoming Remaining Information, Market and Technical Barriers
	1,000
	
	1,000

	Off-Grid Rural Electrification Pilot Projects Component

	1. Renewable Energy Technology Piloting.
	500
	
	500

	2. Alternative Mechanisms for Financing both On-Grid and Off-Grid Electrification.
	500
	
	500

	Total - Off-Grid Electrification Components
	4,000
	250
	4,250

	DSM and Energy Efficiency Component
	1,000
	250
	1,250

	Total
	5,000
	500
	5,500


Phasing of GEF Support to Match the SPRE II Adaptable Program Loan

As described elsewhere, SPRE II will be prepared as an Adaptable Program Loan (APL) with two phases, each lasting approximately 2.5 years. GEF financing for the off-grid and DSM/Energy Efficiency components of both phases is proposed, with a tentative split of $3.5 million of GEF support for Phase I and $1.5 million for Phase II. This Concept Note has been prepared to support the entire GEF financing request and thus a discussion of the process for approving GEF support to the second phase of the SPREII APL is required.

A decision framework will be prepared for the SPRE II program overall during appraisal. At that time specific triggers will be agreed for moving to Phase 2 for both the grid-connected, off-grid, and sector reform components of SPRE II. A tentative project scope for Phase II will also be agreed. It is proposed that a decision on GEF support for Phase II be based on the same decision framework developed for the program overall, together with additional requirements unique to the GEF component. Among the triggers likely to be included in the full decision framework for the SPRE II APL are the following:

· Physical indicators – completion of the 10,000 off-grid households anticipated to be completed in Phase I

· Sector reform indicators, notably to have the Rural Electrification Fund up and running, subsidy mechanisms and extension to other participants agreed, plan for soliciting pilot projects to test alternative models in place

· Capacity building indicators, especially the successful transition of the current Off-Grid Promotion and Support Office (OPS) within MIH into a hybrid off-grid program management organizational scheme that includes outsourcing of key administrative and management functions, creation of provincial-level capacity for ongoing community planning and development, and a regulatory framework and capacity to oversee expanded RESCOs operating throughout the country.

An additional requirement before approval of GEF support to a Phase II effort will be an interim evaluation of the GEF SPRE II Phase I outcome and achievements, per GEF requirements for successor projects. Such an interim evaluation is in line with the procedure used to incorporate results of the SPRE I GEF MSP into this Concept Note. 

Project Benefits

Benefits of Off-Grid Renewable Electrification Component 

The main benefits and beneficiaries of this project are those rural households whose off-grid electrification has been enabled or accelerated as a result of the IDA investment in co-financing and the GEF support of capacity building. An estimated 80,000 total rural households will be provided with access to electricity via SPRE II, with up to 18,000 of these households provided with access via off-grid schemes at the household and village level. 

A second category of direct benefits is the displaced diesel and kerosene use as a result of off-grid electrification. At present the two most common means of providing for household lighting and TV use available to rural households without grid access are (a) individually-owned or government-owned gen-sets supplying by cable to part of a rural town, or to a group of houses within a village, or (b) household-level battery charging via village or district level battery charging enterprises. In poorer households there is no TV, and kerosene lamps provide some evening lighting capacity. Battery charging stations can be grid-connected but more common – and more accessible – is local battery charging using diesel-driven engine-generator sets. As part of SPRE II preparation extensive socioeconomic research will be undertaken to more fully characterize these rural energy uses and the willingness to pay for them. This data will allow for more precise characterization of the fossil fuel savings and carbon reductions that make up the benefits of the off-grid component of SPRE II.

A third category is the positive impact that even a limited off-grid electrification program can bring with regards to productive use of electricity at the household and village level. Although a casual observer would form the impression that the electricity was used primarily for domestic lighting and use of CD-players and TVs, in fact the picture that emerged from conversations with householders using off-grid technologies in the villages of Pakoup and Tapen was rather different.  A number of income-generation activities are also being undertaken in these villages.  Box 1 below provides some anecdotal evidence in this regard. 

Benefits of DSM Capacity Building Component

The main beneficiaries of GEF-supported DSM program development will be the electricity customers of EdL who will eventually be able to access energy-efficient goods and services more readily as a result of a phased effort to plan and implement DSM and energy efficiency activities that are appropriate to Lao PDR. This process should proceed significantly faster and with better results due to GEF support to capacity building at EdL and MIH, as was the case with previous GEF-supported DSM development in Vietnam and Thailand.  

Box 1:  Economically Productive Use of Household Lighting in Pakoup and Tapen

In the village Pakoup, 46 of the 52 houses supplied with solar home systems were using the electric light in the evenings to increase their production of woven scarves and skirts. On visiting the houses, it was found that the looms had been moved into the main rooms of each house, and one of the solar lamps placed near the work. The women and teenagers doing this work were clearly proud that they could contribute to family incomes by approximately 5$ per month from evening work net of costs, and were very happy to be able to do this after nightfall with the family gathered around.  Fishing incomes were declining at that time in Pakoup, and this contribution was not considered insignificant – it certainly more than covered the hire-purchase payments made on the solar systems. 

It was found that villagers in Pakoup were routinely using their solar systems to charge portable 6V batteries commonly used by Lao villagers to power torches (flashlights). These lights are used to hunt fish and frogs during the night, both as an important protein source for the family and for sale.  In addition, several fishermen are able to take their fishing nets out onto the lake more frequently to increase their incomes, now that electric light is available to mend nets in the evening (Pakoup is on a reservoir containing many submerged trees which snag the nets).

In the case of Tapen, where 58 houses are supplied by a 2.5 kW village hydro system,  families are using electric light to work in the evenings to make baskets, adding about $20 extra income after costs per month. The Tapen villagers sell miniaturized baskets to tourists passing nearby. The tourists also consume cooled drinks. An ice maker was constructed by a local engineer and driven from the turbine by belt during daytime hours, producing enough ice to satisfy both the tourist demand and the demand from a neighboring village.  One villager is using the electricity to power a refrigerator that she uses to make sweets for local sale, as well as to charge batteries for customers from nearby villages who pay a fee for this service. Another lady is using the electric light to extend her sewing business into the evening hours, adding about $5 a month to her net income –  much more than her monthly expenditure on electricity.  It was also found that a carpenter was operating power tools for his furniture and wood preparation business. 

In Tapen various ideas and plans for using electricity productively are discussed with enthusiasm. For example, the village electricity manager is planning to install a 7kW hydro-driven generator that would power a rice mill mechanically (this application is universal to most villages with enough hydro potential and in almost all cases the amortization cost of increased capacity is more than covered by the revenues of the milling operation). But even with the current capacity,  Mr. Sinh is planning to incubate poultry, and a weaving co-op is under discussion that would benefit from light in evening hours. To satisfy strong demand by tourists for local paper, a papermaking co-operative is planned which would use electrically or mechanically driven pulping machine. 
Other benefits and beneficiaries will be the public and private sector entities who are afforded opportunities to become energy efficiency goods and services providers, notably commercial ESCO start-ups or off-grid electrification ESCOs who develop additional markets in the DSM and energy efficiency field. 

To the extent that certain programs are found to be economical and feasible, other key populations may particularly benefit – notably, urban poor who are able to participate in programs similar to the CFL subsidy program in Vietnam. 

The GOL will also be a direct beneficiary to the extent that improvements in the efficiency of common end-uses is improved, thus making available more domestic electricity production capacity for export to Vietnam or Thailand. 

Finally, there will be carbon benefits to the DSM and energy efficiency savings, depending on the reductions on a daily and seasonal basis. Working out the exact figures will require a regional approach, as the energy efficiency savings from a Lao PDR DSM effort will result in increased exports of hydropower production to Thailand and, to a much smaller extent, Vietnam. This rather complicated benefits calculation will be undertaken as part of project preparation.

Sustainability

The proposed project and its two components, continuation of off-grid electrification using renewable energy and initial efforts to build DSM capacity at EdL and MIH, are part of a larger, ongoing effort to maintain and expand an affordable, reliable and sustainable electricity supply for the country. All of the specific project activities proposed for off-grid electrification capacity building, including continued maturation of the off-grid electrification function within MIH, support of financially sustainable ESCO organizations, creation of an autonomous governance unit with stakeholder participation to look after off-grid programs and policies, and continued efforts to overcome technical and market barriers, will contribute directly to a rural power development sub-sector that can carry on past the term of the SPRE II project and become a financially self-supporting activity. The second project proposed here, creation of basic DSM capacity at EdL and MIH, has the potential to be financially self-supporting if the anticipated economical DSM and energy efficiency opportunities can be proven. The support to DSM proposed here will allow both for resolution of these unknowns through potential assessment and analysis of end-use patterns and for establishment of a modest cell within EdL to oversee and then act on the results of these early activities.

Replicability

The proposed projects already are replications of earlier work done on both off-grid electrification and DSM capacity building. The off-grid component partially replicates and generally extends the coordinated national approaches to rural electrification through both off- and on-grid components that are well underway in Vietnam, Sri Lanka, China, Indonesia, and the Philippines and is pacing the early similar efforts in Cambodia. The proposed DSM project is currently anticipated to be a direct replication of earlier efforts, financed by GEF, in Thailand and Vietnam, as Table 4 illustrates.

Stakeholder Involvement

The stakeholders involved in this project will include the same GoL partners on board for the SPRE I project – MIH, EdL, provincial development authorities in the targeted provinces of Xienghouan, Luang Namtha, Oudomxai, Champassak, Vientiane Province, Sayabouri, and Luang Prabang.  Other partners and stakeholders include fellow donors engaged in the energy sector, including ADB, JICA, UNIDO, and the Indian embassy; and the emerging private sector off-grid service companies, such as Diamond Electrical. These stakeholders have been involved in the concept preparation for SPRE II, including the off-grid component. Furthermore, the request for a DSM activity within the GEF financed component of SPRE II is in specific response to requests from EdL and MIH repeated in February and June 2003. The barriers and GEF project activities contained in this concept note have been worked out in close consultation with counterparts at EdL and MIH.

Monitoring and Evaluation Plan

Comprehensive monitoring and evaluation arrangements will be implemented under the overall SPRE II project umbrella. In addition, the proposed GEF-financed component will comply with GEF guidelines and requirements for measurement and evaluation, including those contained in the Monitoring and Evaluation Procedures Manual, dated January 2002. 

The M&E plan will use the logical framework approach (LFA) per the Procedures Manual and will provide for collection of baseline data before project implementation and collection of  key performance indicators as well as other quantitative data. Several study projects planned as part of project preparation and funded by PHRD, especially the socio-economic surveys and establishment of a rural electrification database, and evaluation of the benefits of both on-grid and off-grid electrification, will be particularly useful in formulating the details of an M&E plan for the proposed component.
SPRE II APL  and GEF Project Preparation Activities and Scope

Activity 1. Prepare Physical Components – Grid-Connected and Off-Grid

EdL is already well advanced in their efforts to prepare both the on-grid and off-grid physical components of SPRE II. The scope covers in two phases some 1,270 villages and 92,000 households located in seven provinces. MV and LV network design is for the most part completed and cost estimates by province have been developed for both Phase I and Phase II. MIH is responsible for the off-grid component, and has received cluster plans from eleven target provinces for the Phase I and Phase II off-grid program. The indicative goal for the Phase I of the off-grid effort is 10,000 households – double the number accomplished via SPRE I and its GEF MSP component. The PDF B grant will support preparation activities required to prepare the existing Off-Grid Promotion and Support Office (OPS) to transition from the predecessor SPRE I GEF MSP to the successor SPRE II GEF project, including retention of key personnel and advisors/consultants, documentation of lessons learned to date, and development of detailed specifications for the pilot project activities intended to advance the technology diversity of the off-grid portfolio. The OPS staff will also consider alternative delivery models for testing in Phase I of SPRE II.
Activity 2. Prepare Rural Electrification Framework- Grid-Connected and Off-Grid

Early preparation activities already underway include socio-economic surveys of villages electrified under three earlier Bank projects, with the objective of defining linkages between electrification and economic development and poverty alleviation and a review of options for rural electrification, including alternative implementation models for off-grid electrification and grid extension, that could possibly be included in a sustainable RE framework for Lao PDR. PDF B support is sought to cost-share the development of a draft Rural Electrification Fund Decree and draft regulations, fund the stakeholder consultations necessary to arrive at a consensus RE Fund arrangement, and to study the alternative models for organizing the operations of the RE Fund, including the off-grid operations now conducted by MIH’s OPS. 

Activity 3. Rural Electrification Master Plan

The Rural Electrification Master Plan is intended as the basis for a long-term, sustainable national program of electrification for Lao PDR. It represents the blueprint by which the GoL and its agencies EdL and MIH will complete the national electrification targets of connecting 60% of rural households by 2005, 70% by 2010, and 90% by 2020. The bulk of Master Plan preparation will be supported by PHRD; however, PDF B grant support is requested for defining electrification strategy and integration studies at the sub-provincial and district levels, including definition of and terms of reference development for resource studies including renewable resources. 
Activity 4. Sector Financing Strategy

Early preparation activities already underway include a power sector financing study, designed to identify an appropriate strategy for financing of Lao PDR’s various power sector related investments including new generation, transmission expansion, urban distribution and rural electrification. PDF B grant support is requested for an ancillary activity to take the generalized power sector financing recommendations and consider the implications for sustainable financing of off-grid electrification, especially using models such as the RESCO/VEM repayment scheme and revolving fund.
Activity 5. EdL Loss Reduction

Preparation activities already underway include a distribution system loss reduction study, developed to assist EdL in its efforts to improve operating efficiency as a stepping-stone to commercialization. As this is most relevant to the grid-connected components of SPRE II, no PDF B grant support is requested.

Activity 6. Demand-Side Management and Energy Efficiency

Preparation activities already concluded consist of early discussions with stakeholders and review of available data on electricity consumption patterns by EdL’s retail customers. Significant additional preparation is needed to define the early operations of a DSM cell during Phase 1, and PDF B grant support of $50,000 is requested for this purpose.

Activity 7. EdL Tariff Structure and Process

Preparation activities already underway include an extensive retail and wholesale tariff study conducted to establish an appropriate tariff level and structure for EdL, as well as mechanisms for regulating tariffs on an ongoing basis. The results of this work will be used in furthering power sector reform, including commercialization of EdL. A follow-on to this effort to examine tariff levels and requirement for subsidy mechanisms for off-grid electrification would be very useful to helping to define alternative delivery models and mechanisms for the off-grid program in Phase I of SPRE II. Accordingly, $10,000 of PDF B grant support is requested for this purpose.

Activity 8. EdL and MIH Capacity Building

Extensive and detailed preparation is necessary to fully define the capacity building needs for the overall rural electrification efforts, including the EdL and MIH managed components. Of particular importance are identifying the capacity building requirements necessary to fully absorb and apply the outputs of key preparation studies described above, including the rural electrification framework and rural electrification master plan. The capacity building needs for MIH are likely to be considerable, as one of the off-grid program objectives for Phase 1 of SPRE II is to transition the existing OPS into a new structure of public agencies and private companies that are structured and situated in such a way as to improve the operating performance and management effectiveness of a scaled-up off-grid activity. PDF B grant support of $50,000 is requested for this preparation effort.

Activity 9. Monitoring and Evaluation

A monitoring and evaluation plan will be designed to enable a determination of the extent to which specific project development objectives were achieved by the project. PDF B grant support of $20,000 is requested to develop this plan.

Justification of the PDF Grant

Country Eligibility. 

The Lao PDR ratified UNFCCC on January 4, 1995
Relevant GEF Operational Program and Alignment with GEF Strategic Priorities in the Climate Change Focal Area.

These activities will contribute to two GEF climate change operational program objectives - removing the barriers to higher efficiency levels in urban and rural power end-use consumption (OP 5), and wider use of renewable energy technologies in rural power supply, especially off-grid (OP 6). Furthermore, the strategies and outcomes that the proposed GEF financing will support are closely aligned with no less than four of the six recently-adopted Strategic Priorities for the Climate Change Focal Area. In particular, support of a Rural Energy Fund including a Decree and draft regulations will contribute to Strategic Priority S3, Power Sector Policy, as it will add Lao PDR to the list of countries with explicit RE/EE power sector policies. The proposed project will in addition contribute to Strategic Priority S4 as it will support the addition of 10,000 households provided with renewable-based access to electricity with attendant opportunities for income generation. The emphasis of the proposed GEF component on creating more private sector RESCOs and off-grid electrification management companies will contribute to Strategic Priority S2, increased access to local sources of financing. Finally, the nascent Demand-side Management and Energy Efficiency activity proposed for GEF support will contribute to Strategic Priority S1 regarding market transformation for energy efficient products by promoting understanding and awareness of energy efficiency opportunities for electricity end-uses in Lao PDR. 

Management and Implementation Arrangement for the PDF

The Ministry of Industry and Handicrafts shall implement as well as serve as the national executing agency for the PDF preparation activity.  It shall ensure the delivery of the project outputs and the judicious use of the project resources.   It shall also closely monitor the satisfactory performance of the various contractors for the project.  A separate trust account shall be opened under the name of the project.  All financial transactions made on the project shall be governed by the government accounting and auditing rules.

Timetable

The PDF B activity is targeted to start in March 2004 and complete by December 2004.   

Budget

The total estimated budget for this PDF B proposal is $270,000, which is the requested amount of funding from the GEF. The breakdown of the budget is shown in Table 8 below.

Table 8: PDF-B Project Preparation Budget Breakdown

	Activities
	Estimated Amount, US$

	Prepare Physical Components – Grid-Connected and Off-Grid
	40,000

	Prepare Rural Electrification Framework
	50,000

	Rural Electrification Master Plan
	50,000

	Sector Financing Strategy
	10,000

	EdL Loss Reduction
	

	Demand-Side Management and Energy Efficiency
	50,000

	EdL Tariff Structure and Process
	

	EdL and MIH Capacity Building
	50,000

	Monitoring and Evaluation
	20,000

	Total
	70,000


Table 9 illustrates the contribution of the requested PDF-B budget to the total project preparation activity for SPRE II. The PDF B grant amount requested is less than 15% of the total grant- and co-financed preparation budget.

Table 9: Total Project Preparation Budget 
	Activities
	Total
	PHRD
	ASTAE
	EdL/MIH
	GEF

	Prepare Physical Components – Grid-Connected and Off-Grid
	90,000
	
	
	50,000
	40,000



	Prepare Rural Electrification Framework
	470,300
	320,300
	50,000
	50,000
	50,000

	Rural Electrification Master Plan
	317,100
	217,100
	50,000
	
	50,000

	Sector Financing Strategy
	204,350
	194,350
	
	
	10,000

	EdL Loss Reduction
	259,800
	234,800
	
	25,000
	

	Demand-Side Management and Energy Efficiency
	90,000
	
	40,000
	
	50,000

	EdL Tariff Structure and Process
	312,430
	287,430
	
	25,000
	

	EdL and MIH Capacity Building
	185,700
	62,700
	23,000
	50,000
	50,000

	Monitoring and Evaluation
	20,000
	
	
	  
	20,000

	Total
	1,949,680
	1,316,680
	163,000
	200,000
	270,000
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� The procurement and installation of renewable energy systems is provided for by the IDA credit. The GEF MSP has supported the establishment and ongoing operations of the off-grid cell of MIH, including efforts to start up a renewable ESCO industry, development and piloting of the hire-purchase arrangement, village electricity manager, and repayment flow and accounting schemes, and up-front planning and community mobilization at the provincial PDIH and village level. 


� From 1998 onwards the off-grid electrification cell of MIH, with GEF funding through an MSP component of SPRE I, has accounted directly for some 20% of this activity and indirectly for an even larger fraction.


� Power Supply Tariff Study Final Report, February 2002, prepared by Robert Vernstrom for EdL.


� The four policy goals set out in MIH’s March 2001 Power Sector Policy Statement include: maintain and expand an affordable, reliable and sustainable electricity supply in Lao PDR to promote economic and social development; promote power generation for export to provide revenues to meet GOL development objectives; develop and enhance the legal and regulatory framework to effectively direct and facilitate power sector development; and strengthen institutions and institutional structures to clarify responsibilities, strengthen commercial functions and streamline administration. 


� Off-Grid Electrification Lao PDR Project Report for July-September 2003, Draft, September 2003, MIH Off-Grid Project Office.


� SHS = Solar Home Systems; VH = Village Hydro; GS = Village Engine-Generator Set


� Repayments for 10-year hire-purchase contracts are between $1 and $2.5 per month, with up-front payments between $16 and $25 per household, depending on the size of the systems. 


� The Project Appraisal Document for SPRE I clearly states that the choice of technology should be determined by participative planning.  





� Lao PDR Urban Electricity Demand Assessment Study, ESMAP Report No. 154/93, March 1993. A joint report with IENPD/Efficiency and Household Fuels Division and ASTAE.


� Various Sources


� The combined T&D loss rate was 23.5% in 2002, which is why a parallel loss reduction program is already underway 


� EdL billing records


� The SPRE I off-grid component, essentially a demonstration program, included TA funded by the GEF (US$ 744,000) and system installation investments funded by IDA (US$ 1.1 million) based on installation of 4,600m solar PV households in 46 villages.


� Revised and Final Edition, April 24, 2003


� Lao PDR:  Evaluation of Off-Grid Renewable Energy Electrification Pilot Demonstration Project”, Draft Report, December 2003. Submitted to GEF by:  Economic Consulting Associates, Ltd


� An indicative prospective ESCO is a retail business selling 30-40 solar home systems monthly through rural sales people on a commission basis. A second initiative is an NGO that is working to establish an ESCO organization in one province (Luang Prabang) aiming to electrify 20 villages. 


� From discussions with the Deputy Chief of the Division of Electricity Management (MIH/DEM). 


� These indicative activities were worked out in joint planning sessions with MIH/DEM and EdL in September 2003.





Lao PDR SPRE II Project  - GEF Concept Note 

Page 1 


[image: image3.wmf]Unit

2005

2010

2015

2020

Billed Energy

(GWh)

1337

2093

3138

4320

Losses

(GWh)

334

470

628

762

% Losses

19.98%

18.34%

16.68%

14.99%

Total Energy

(GWh)

1672

2563

3765

5082

% Growth Annual Billed GWh

14

11.3

10.0

7.5

Peak Demand

(MW)

331

488

716

967

_1126575740.xls
Chart2

		50.4		51.4		42.6

		50.1		51.4		42.6

		50.1		50.9		42.5

		50.1		50.9		41.4

		51.8		51.8		42.3

		56.7		56.4		47.2

		59.9		56.3		49.9

		63.7		63.7		49.9

		74.5		74.8		63.6

		79.5		77.5		67.9

		82		81.3		68.8

		76.6		78.7		66.7

		74		78.6		71.9

		81.8		82		72.9

		83.3		83.2		72.8

		79.9		78.2		68.3

		73.6		73.4		64.5

		73.2		73.1		67.8

		99.3		94.7		81.2

		89.9		92.5		76.2

		82.8		87.1		71.1

		80.8		81.6		58.9

		74.2		75.6		51.1

		67.4		67.8		50



2001

2000

1999

Hour

EdL System Load (MW)

Figure 1:  EdL's Vientiane Area Peak Demand Growth, 1999-2001
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Figure 1:  EdL's Peak Demand Growth, 1999-2001
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																						Avg

				1992		1993		1994		1995		1996		1997		1998		1999		2000		95-2000

		Annual Energy Consumption (Gwh)																				(%)

		Northern										1		3		4		6		7

		Central 1		205		201		213		259		288		323		375		402		462		12.3

		Central 2		33		38		45		53		62		72		87		102		114		16.5

		Southern		15		18		21		25		29		36		48		57		65		20.9

		Whole country		253		257		279		337		380		434		514		567		648

		Peak Load (MW)

		Northern												1		1		3		4

		Central 1		51		51		56		64		71		77		90		103		120		13

		Central 2		9		10		12		14		17		21		21		26		29		16

		Southern		4		5		6		7		8		10		14		17		19		21

		Whole country		64		66		74		85		96		109		126		149		172		15
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												Lao PDR Whole Country Demand Forecast

										Unit		2005		2010		2015		2020

								Billed Energy		(GWh)		1337		2093		3138		4320

								Losses		(GWh)		334		470		628		762

								% Losses				19.98%		18.34%		16.68%		14.99%

								Total Energy		(GWh)		1672		2563		3765		5082

								% Growth Annual Billed GWh				14		11.3		10.0		7.5

								Peak Demand		(MW)		331		488		716		967
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