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Executive Summary

· Development of the power sector of developing countries studied will require investments far in excess of development assistance funds available. Among the 18 countries considered partners in Norwegian Development Cooperation, the estimated need for investments in generation, transmission and distribution the next 15 years is in the order of USD 60 billion, of which ¾ in Vietnam. For most of the countries, some of which are among the least developed in the world, annual investment requirements in the power sector range from USD 70 million to USD 200 million, or NOK 450 - 1300 million per year. Even for only one of these countries, the investment requirement is far in excess of Norwegian budget allocations for power sector investments whether in generation, transmission or distribution

· Data on investment needs in the sample of countries studied vary to a great extent in quality and is not readily comparable across countries due to i.a. differences in specification by sub-sector and reference year. Even though some of the country data are relatively reliable, sample totals should be treated with caution and are only presented as orders of magnitude. Much work remains to establish a reliable set of sample totals and such work has not been possible to perform within the limited resources available for this background paper. 

· The data collated in this study relate primarily to generation and transmission. Distribution appears to be underrepresented. One exception is the recent Power System Master Plan study of Mozambique focusing on network expansion. 

Even though the material obtained for this study is not necessarily representative of what could be made available of data by sub-sector indications are that there is a need for a more balanced view by sub-sector in future power system studies. Projects in the various sub-sectors need different models of financing to be realised and a balanced development is required to establish efficient electrification - a pre-requisite for development assistance focusing on reaching the poorer cohorts of the population efficiently. 

· For some of the countries in the study material (i.a. Uganda and Tanzania) hydropower development has been substituted by more expensive thermal generation alternatives as measured by unit cost of generation at plant outlet. This development may have resulted from a combination of shortage of investment funds during recent year, notably lack of options for capital from bi- and multilateral agencies, and the lower need for investment per MW installed capacity in thermal power as compared to hydropower. In the long-term perspective this development, if continued, will create a disadvantage relative to the countries that manage to develop cost-competitive domestic alternatives of generation.

· Historic trends in power sector investments with private participation in developing countries show that these investments increased during the early 1990 to a peak in 1997 and has since dropped to around USD 15 billion per year. Most of these investments have been in the more mature emerging markets in Asia and Latin-America. Only insignificant of private risk capital have ventured into the power sector of the least developed countries in focus of this study. The failure of private infrastructure investments in general and private hydropower specifically to meet the requirements of developing countries is by now well recognised, and the pendulum is swinging back towards greater involvement in such investments by institutions channelling public funds including bilateral donors and the World Bank. However, the financing models that can accommodate such arrangements in to-days emerging markets have yet to be hammered out. Most likely they will have to rely on private capital due to the size of investments, but with substantial support of public funds and guarantees to mitigate some of the risks involved.
Background

This report is prepared as one of six background documents for the "Power Sector Task Force" (Task Force) established by the Ministry of Development Cooperation. The objective of the Task Force as defined in its Mandate is to "develop strategies for increased Norwegian engagement in developing countries and within sectors where Norway has a unique and needed competence". 

The Task Force was established following a proposal made by the Minister of Development Cooperation in the Conference on Development Assistance (Bistandskonferansen) 3 February 2004, where three potential sectors for such engagement were identified; ICT, Fisheries and Energy. Within Energy, two sub-sectors have been selected; Oil & Gas and Power.  
1 Objective

The objective of this report is to establish an overview of the investment needs in the power sector of a selection of developing countries
 being partners in Norwegian Development Cooperation. 

The level of sophistication of the study is defined by the needs of the Task Force for their evaluation and development of strategies for increased Norwegian engagement in the Power Sector of developing countries, and the time and resources available for the study financed partly by NORAD and partly by Norconsult through work in kind. With this in mind the aim has been to establish orders of magnitude rather than details.

As part of the exercise a definition of data requirements have been established with due consideration to the objective and resources available. This has included an attempt to define needs by power sub-sectors, viz generation, transmission and distribution. The Task Force identified early in their work the need for investment data by sub-sector as there are significant differences in the foreign participation required for development of the various sub-sectors. 

2 Approach

The approach chosen to collate the data has been step-wise; 1) definition of data requirements for the analysis of the Task Force, 2) identification of data sources, 3) data collection and collation and 4) presentation of results. 

Since the number of countries of interest is quite large and the data available for each country is either extensive or difficult to obtain it was agreed to collate data at a quite aggregate level by time, sub-sector and spatial definition. This would meet the need for an overview, while economising on scarce resources.  

With this as a guiding principle a definition of the data required for the analysis was established and presented to the Task Force for their consideration and adjustment.  The following principles were proposed and agreed:

· Data should be obtained from readily available public sources, for instance the most recent Power System Master Plan, Feasibility Studies of Energy Projects etc.  No independent data collection was expected. 

· Annual data should be collated for a period of 15 years (2005-2020). Some countries present their future investment needs for five-year periods, only. In these cases, the necessary intrapolations would be made, if feasible.

· As far as possible investment needs should be specified by generation, transmission and distribution. Generation data should preferably be specified by sub-sector, i.e. hydropower, conventional thermal power (oil, gas and coal fired) and other.

· Data should be specified in a convertible currency, preferably USD. 

· For fixed price data reference year of data should be specified. Fixed price data would be the normal case.  However, if current price data are presented the assumed rate of annual price increase (future inflation) should be specified.

· The source of data should be named, for instance in a footnote to the table of investments 

As to identification of data sources the Task Force agreed that members of the Task Force should contribute with relevant information including reports etc. in countries where they had on-going projects in the Power sector and/or a particular good knowledge of the energy sector.

Norconsult would collate data and present data obtained in a report.

3 Source data

The sources of information used include data and reports available in the archives of Norconsult and information from web sites available on the Internet. A special print-out of the "Private Participation in Infrastructure Database" (PPI) of the World Bank
 was obtained. Only in a few cases data has been obtained from other members of the Task Force. The sources of data are specified in the tables and text of the report.

The source data has been presented in tables, one table per country. Some text explaining specifics of data are presented in connection with each table. In the tables data for Generation, Transmission and Distribution / Grid Extension are presented separately, where available. In some few cases the Generation part is further sub-divided into HP (Hydropower), Thermal and Other.

The data obtained differ to a great extent in quality; some are reliable and based on recent power system master plans while others are less suitable for our purpose. For instance, some of the sources do not provide the specification of power sector investments by sub-sector, some do not provide annual data and/or data for the whole period up to 2020 and some provide data that are more or less outdated. For some of the countries in the sample, data have not yet been obtained (Angola, Bangladesh, Namibia, Palestine, Sri Lanka, Uganda and South Africa). In one case (Vietnam) independent estimates have been made. 

The country data has been summarised to totals for the whole sample of countries included in the study. The aggregates across countries should be treated with particular caution and great care should be exercised when using the data in further analysis. Resulting from the deficiencies in some of the source material there are particular challenges in establishing comparable data across countries.  Only some attempts have been made to adjust for deficiencies in the source material and the totals across countries are only meant as an indication of orders of magnitude. Further work is required to establish reliable data. Among other adjustements required there is a need to bring data to the same reference year of fixed price estimates.

Information on the power sector obtained from web-searches has been included in chapter 7.  This also includes a listing of additional links to data that might be of interest to the reader.

4 Private participation in power - historic trends

During the early 1990s it became evident that the public funds available for large infrastructure projects in developing countries were far short of the requirements. Development assistance of the industrialised countries was shifting from infrastructure investments to assistance in the softer sectors such as health, education and public governance. And in the developing countries the scarce public funds available were to a large extent drained by servicing of foreign debt.

At the same time, developed countries deregulated their infrastructure sectors to improve efficiency. In the electricity sector laws and regulations were introduced to establish competitive electricity markets.

The shortage of public funds for the much needed infrastructure projects of developing countries led to a strong drive towards restructuring of the infrastructure sectors in order to establish an enabling environment for private investments as a last resort of financing infrastructure development. The drive followed trends in deregulation of developed economies and was led by a rather academic and text-book like approach of the World Bank advocating unbundling and privatisation of public utilities. 

Electricity generation was among the sectors passed on to private initiative and project financing models for new projects in generation were proposed (BOOT, BOO, BO etc.). These were based on thermal generation alternatives. However, for many reasons they proved not to be conducive for financing of hydropower. Even though the underlying economic case for hydropower is as strong as ever, private hydropower has thus not been any success and proved very difficult to implement, in particular in emerging markets where most of the unexploited hydropower potential exists. 

As to network expansion (transmission and distribution), this is a natural monopoly due to economies of scale. In developing countries, at least in the least developed ones, investments will in most cases have to be by the host government or government owned utility with support of soft finance (donor assisted investments). This is because of the low ability to pay for electricity and the need for cross-subsidy in tariffs to facilitate electrification of the country - both factors that works counter to attracting private investors. An exception to this general rule is large transmission projects where special purpose companies in joint venture with private and public interests could prove feasible. In distribution, models with private participation in ring-fenced concession areas have been defined and implemented without great success (ref. Mozambique).

Recent data on investments in the power sector of developing countries illustrates some of the challenges at stake. According to the World Bank Database on Private Participation in Infrastructure Development annual investments with private participation in energy projects in developing countries increased steadily from around USD 1.1 billion in 1990 to a peak of USD 42.6  in 1997 (WB database on PPI). However, following the financial crisis first in Asia (1997) and next in Latin America (Argentina 2000) investments dropped to a level of around USD 15 billion in recent years up to 2003. The financial losses of large Energy Companies in the industrialised countries becoming evident during 2001 including the bankruptcy of Enron also contributed to the low volume of power sector investments in developing countries during recent years. With losses, not least in developing countries, these companies had to consolidate balances in order to survive resulting in sale out of assets to cover debt. Their ability and interest to invest in greenfield ventures disappeared.
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The size of investments were in the order of USD 200-400 million per project and mostly in thermal generation. Investments in hydropower development accounted for only 14 percent of total power sector investments with private participation in the developing countries 1984-2004.

The distribution of investments by region is skewed. Most of the investments with private participation in power sector development in emerging markets took place in Latin-America and East Asia & the Pacific. The two regions attracted more than 70% of the total investments 1984-2003 thus explaining the drop in overall investments with the financial crisis in those regions as mentioned above. The Sub-Sahara region including most of the main partners in Norwegian Development Cooperation attracted only 3 percent of total investments with private participation in power development during the 20 year period or an average annual investment of USD 300 million. These include projects in distribution (i.a one with Zambia Consolidated Coppera Mines) and in thermal generation (Uganda, Zimbabwe and Tanzania - the Songo-Songo Natural Gas Development Project and the Thermal Power Plant Project in Dar es Salaam). Quite a significant portion of the these Sub-Saharan investments are in Western Africa. Only one significant hydropower investment is recorded - USD 45 million in Angola in 2003 (most likely investments in the Capanda Hydropower Scheme)
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Data obtained as part of this study indicates that for some of the countries in Africa plans of hydropower development have been substituted by more expensive thermal alternatives as measured by unit cost of generation at plant outlet. This appears to be the case i.a. in Uganda and Tanzania. This development may have resulted from a combination of shortage of investment funds during recent year, notably lack of options for capital from bi- and multilateral agencies, and the lower need for investment per MW installed capacity in thermal power as compared to hydropower. The thermal alternatives can also in most cases be installed in smaller step-wise units and thus become the last resort for the countries facing difficulty in attracting funds for large investments. In the long-term perspective there is a likelihood that this development, if continued, will create a disadvantage relative to the countries that manage to develop cost-competitive domestic alternatives of generation. As a result the historic tendency of poor countries becoming even poorer relative to the rich ones could easily continue. And the poorer countries stranded without ability to develop their capital intensive, but cost-competitive, domestic electricity generation options will become even more dependent on imports of fuels through expansion of thermal alternatives and thus exposed to international market forces beyond their control.

Also in other cases fast track thermal generation alternatives have been implemented in the sample countries. Examples include IPPs
 as barge-mounted plants or large combined - cycle gas fired plants in Bangladesh and donor financed diesel sets in East Timor.

The few recent cases of successes in private finance of green field hydropower projects around the world during the last two decades are small to medium sized projects, typically under 100 MW with some few up to 300 MW (Head, 2000). These are non-recourse (project financed) projects with substantial elements of public participation, for instance guarantees or even direct investments, i.e. so-called Private Public Partnerships. 

Except for the recent quite special case in Angola, there is no example in Africa of a hydropower project that have reached financial closure with a private investor as main partner in recent years, either balance sheet financed or off-balance sheet (project) financed. This is despite the fact that the continent has a great need for additional electricity and an abundance of very competitive hydropower sites, which can be developed at low cost.

The failure of private infrastructure investments in general and private hydropower specifically to meet the requirements of developing countries is by now well recognised, and the pendulum is swinging back towards greater involvement in such investments by institutions channelling public funds including bilateral donors and the World Bank. However, the financing models that can accommodate such arrangements in to-days emerging markets have yet to be hammered out. Most likely they will have to rely on private capital due to the size of investments, but with substantial support of public funds and guarantees to mitigate some of the risks involved. And different models in the construction and the operation phases of a project can be envisaged. Ideas to the outline of such models often termed Private Public Partnerships (PPPs) defining the role of the private sector and new financial instruments for the public participation is a main challenge of the Task Force. 

5  Power sector investments needs

5.1 Developing countries in the sample, combined

The future investment needs in the power sector of the sample countries of this study for the 15 year period 2005 to 2020 is at least USD 60 billion of which more than ¾ is in Vietnam. This translates to an average investment need of USD 4 billion per year. 
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For an indication of the trend in investment needs data for the period up to 2010 are used. The reliability of investment forecasts obtained, both totals and by annual distribution, decreases with time. 

Vietnam alone has plans to expand the power system with 35 000 MW of additional generation capacity in the 15 year period 2005 to 2020. No update of the investment requirements in system expansion exists and an indicative calculation has been made for the purpose of this study (see chapter 6.17) The indicative investment requirement in additional generation and transmission capacity (to be revised, data on distribution not available) for 2005-2020 is USD … billion or USD … billion per year.

[image: image15.wmf]Power Sector Investment Needs by sub-sector

Developing countries as defined in the study

38 %

44 %

7 %

9 %

2 %

 HP

 Thermal

 Other

Transmission** 

Distribution/Grid Extension*** 

Excluding Vietnam, most of the countries in the sample of this study have investment plans in the order of USD 1-3 billion 2005-2020 equal to between USD 70 - 200 million per year or NOK 450 - 1 300 million per year (at 6.5 NOK/USD). This includes countries such as Bhutan (USD 3.2 billion), Ethiopia (1.4), Kenya (2.3), Laos (0.9), Mozambique (2.0, excluding Mphanda Nkuwa and Cahora Bassa North Bank HPPs - USD 2.5 billion excluding interest during construction and price contingencies), Nepal (1.2) and Tanzania (1.3).

If anything, above data under represent the actual needs i.a. because the sources of data do not cover all sub-sectors. In most cases investment needs in distribution appears to be under represented or not represented at all. (For some of the countries in the sample, data have not yet been included - ref. chapter 4). 
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The scarcity of estimates on investment needs in distribution in our sample data might be a result of the type of information readily available to us resulting from the type of assignments contracted by Norconsult. However, the tendency of not including estimates on investment needs in distribution could also have resulted from the lack of focus by clients on the need to develop the distribution network and/or less need for foreign assistance in doing this. Regardless of the reasons that could be found for the tendency of not having distribution properly represented in studies of power system expansion, there is a need to make sure that this is corrected in order to electrify developing countries.

An exception to the general rule of not focusing on network expansion is the recent Power System Masterplan Study of Mozambique, where detailed plans have been made for expansion of transmission and distribution to provide general supply to meet future electricity demands throughout the county. In the case of this plan the large scale generation and transmission projects in Mozambique such as the Mphanda Nkuwa power plant (1 300 MW) and transmission line to evacuate power to the interconnected grid of Southern Africa has been taken as a given input to the study based on the Feasibility Studies of the projects. 

The investment needs of developing countries, as identified, are out of proportion relative to the development funds available from Norway. To-day, the total budget allocation for direct investments in infrastructure development (untied mixed credit) is USD 25 million (NOK 150 million). The portion of this amount that could be available for power sector investments is not defined. 

In addition, investments in power sector infrastructure is financed under the bilateral country agreements and regional budget allocations, in particular in Mozambique, Uganda and … These funds amount to approximately NOK  …. million, 2004 (amounts to be provided by MFA/NORAD). 

Country Tables:

5.2 Angola

Data not yet available (n.y.a.)

5.3 Bangladesh

n.y.a

5.4 Bhutan
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5.5 East Timor

[image: image2.png]Paower Sector Investment Needs (USD million)

2005 2008 2007 2008 2009 2010 2011 202 2013 2014 2015 2018 207 2018 208 2020 | Total
Generatian®
w 04 424 16.2 41 3.1
Thermel 27 03 03 03 03 03 03 04 04 04 05 29 19 05 41 05 161
Ctrer 0
Transmission* 72 72 72 72 01 01 2
Ditrbution/Crid Extension?** 07 07 07 07 07 03 03 03 03 03 03 03 03 03 03 03| 68
Total 34 1 286 | &06 | 244 18 07 08 07 07 08 32 22 08 14 08 135

‘Source: East Timor Power Sector, Pricrties and Proposed Sector nvestmert Programme, Annex Table 5, . 41 (Norconsul server - LTMOR LESTE37600001Power Sector Dev Plan)
‘Source: East Timor Power Sector, Priories and Proposed Sector nvestmert Programme, Annex Table 5, . 41 (Norconsut server - L\TMOR LESTE37600001Power Sector Dev Plan)
‘Source: East Timor Power Sector, Pricrties and Proposed Sector nvestmert Programme, Annex Table 5, p. 41 (Norconsut server - LTMOR LESTEI37600001Power Sector Dev Plan)

Note: 2004 data





5.6 Ethiopia
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Note that the investment figures for the hydro power plants Gilget Gibe 2, Tekeze and Sor 2 are not included.





5.7 Kenya
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5.8 Laos
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5.9 Mozambique
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Note that the investment plan figures for generation do nat include development of Mphanda Nkuwa HPP (1300MW) or development of Cahara Bassa North Bank HPP (850 M),

The Master Plan report where the above figures were extracted contains specific information and comparisons between specific projects as well

Investment estimates:
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5.10 Namibia

n.y.a.

5.11 Nepal
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For ilustrative purposes, development expenditure by the Government of Nepal allocated to the power sector was on average for the period FY 1994-1996 the countervalue of USD 44 million per year. Capital investments by

The report also contains cost information about specific possible projects, including transrmission costs, investrment costs, upfront costs and IDC (. 5-5), as well as various investment scenarios and the present value of eat




5.12 Palestine

n.y.a

5.13 Sri Lanka

n.y.a.

(A Power System Master Plan is presently being worked out by CEB with financing from Japan, see chapter 7.12)

5.14 South Africa

5.15 Tanzania
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Hote: FY 1998 values

The Power System Mesterplan (2002 updete), shows a simiar total investmert program up to 2020; 770 mn USD in generaion and 330 mn USD i Transmission - lltogether 1100 mn USD.
However, investments in thermal generation appears earlier and hp investments are delayed relative to the June 1999 report





5.16 Uganda

 n.y.a

5.17 Vietnam

As a result of high sustainable economic growth and low initial consumption levels over the last decade, the demand for power in Vietnam has been growing at an average rate of 14% per annum.  According to the Master Plan for Power Development for Viet Nam, 2001–2010 (Fifth Master Plan), annual investments of $1.2 billion to $1.5 billion are required to increase electricity supplies sufficiently to support the Government’s gross domestic product (GDP) projections (Source; Asian Development Bank). According to the Plan the total investment requirement of the power sector for the period 2002–2010 is estimated to be $19.1 billion, consisting of $11.8 billion for generation and $7.3 billion for transmission and distribution. The investments to be mobilized by the state power utility Electricity of Vietnam (EVN) would be $16.1 billion and the internal cash generation of EVN would contribute more than half (i.e., $8.9 billion) with modest tariff increases. The financing by EVN of $7.2 billion is expected to be filled through borrowings. Investments by non-EVN participants in the power sector including those from the private sector, will amount to $3.0 billion and that these investments will be mainly in the generation sector. The official development assistance (ODA) flows to the sector are expected to be $3 billion–3.5 billion and the balance would be sourced from commercial borrowings. The domestic banks and export credit agencies are financing several power generation projects and this trend is expected to continue in the future as EVN’s credit worthiness improves.

The Fifth Master Plan is by now considered outdated and revised plans are being developed. These indicate a need for additional 35 000 MW of generation capacity in the years 2005-2002 of which 22 000 MW of thermal power and 13 000 MW of hydropower capacity (Vietnam has an existing generation capacity of approximately 10 000 MW). The new thermal generation is expected to from conventional coal and gas fired technologies, but Vietnam also plans to develop nuclear capacity (2 000 MW).

Based on data obtained from Sweco-Grøner on expansion of power plants by type, size and year of commission a tentative estimate of investment requirements have been made by applying unit costs of capacity installed; 600, 1000, 1500 and 4000 USD/kW installed capacity for combined cycle gas fired planta, conventional coal fired steam plants, hydropower and nuclear power, respectively. From these calculations the total investment requirement for the period 2005-2020 is USD 43 billion of which USD 24 billion in thermal generation and USD 19 billion in hydropower. This translates to an average annual investment of almost USD 3 billion per year.

Data on planned expansion of the transmission network by line type (Voltage level), length and commissioning year has bee used to establish an estimate of total investment requirements in transmission 2005-2015. The estimate is uncertain and most probably an underestimate. An alternative estimate incidates investments in transmission to the tune of USD 3.6 billion for the period 2005-2020.
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6 Country information

This chapter provides a summary of information obtained from searches on the internet and is presented as a supplement to the source data and comments presented in the data tables in the previous chapter.  Information on regions of particular interest in Norwegian Development Cooperation such as the Southern Afrcia Development Community (SADC) and the Nile Basin Initiative (NBI) area have been included in addition to the country specific information of the countries in the sample also being part of those regional organisations.

Information in this chapter may be seen as a compromise between utilising data closer to the source such as text from master plans, feasibility studies etc. and time available. Data collection is time consuming and event time required to identify and collate the information on power investment needs as presented in the previous chapter has been far more time consuming than originally envisaged. 

Even though a more accurate representation of the situation in the electricity sector of each country in the sample could easily be established, i.a. form information contained in reports available with Norconsult, such an update has not been possible to achieve within the limited resources available for the study. The data presented from web-scans thus represents a second best option, possible with less than desired accuracy and relevance, but still hopefully of value to the work of the Task Force.

6.1 Angola

Excerpt from US Energy Information Administration Web Page:

ELECTRICITY 
Information on Angola ’s electricity sector is frequently dated and unreliable. Angola ’s electricity generating capacity as of January 1, 2001 was estimated to be 0.6 million kilowatts. Only 15% of Angola ’s population has access to electric power, and blackouts occur frequently for those who do have access to electricity. The Angolan Ministry of Energy and Waters has projected that $500 million is necessary to rebuild infrastructure destroyed in the war. 

Angola ’s electricity is supplied through three separate systems. The Northern System supplies the provinces of Luanda, Bengo, Kuanza-Norte, Malange and Kuanza-Sul through the Cuanza River , while the Central System provides for the provinces of Benguela, Huambo and parts of Bie using the Catumbela River.  The Southern System supplies to Huila and Namibe using the Cunene River. The government aims to link the systems to create a national grid through the South Africa Power Pool (SAPP). 

Hydroelectric facilities generate more than two-thirds of Angola ’s electricity. The Matala dam, which began operations in 2001 on the Cunene River, is the main source of electricity in southwest Angola . The Cambambe dam (180 MW) on the Kwanza River, the Mabubas dam (17.8 MW) on the Dande River , and diesel generators are the main sources of electricity in the north of the country.  A 24-MW dam is being built by a diamond company, Catoca, on the Tchicapa River in northeastern Angola, and Angola announced construction of a 600 KW dam in the Uije province in June 2004. 

Angola intends to recover the productive capacity of the Empresa Nacional de Electricidade (ENE), the state-owned electric utility, by rehabilitating its hydropower stations.  Gove, a non-functioning station, is expected to be rebuilt following a February 2003 agreement with Namibia to jointly rehabilitate the dam.  Construction of a new Cunene River dam at Epupa Falls has also been proposed. 

Two agreements of understanding are poised to be signed by members of the Western Corridor Project (Angola, the Democratic Republic of the Congo (DRC), Namibia , Botswana , and South Africa) to build an electricity transport line from the Inga Dam (DRC) to South Africa, running through each of the nations involved in the agreement. The project will also include the construction of a central station with a capacity of 3,500 megawatts (MW). 

Odebrecht, a Brazilian construction company, has partially completed the construction of a hydroelectric facility at Capanda on the Kwanza River.  Work on the 520-MW plant began in the mid-1980s, but was suspended due to the civil war. The first of four planned hydraulic turbines began generating electricity in January 2004; a second turbine is expected to be operational in April 2005. The completed Capanda project will nearly double Angola’s electricity generating capacity. 

Source: http://www.eia.doe.gov/emeu/cabs/angola.html
6.2 Bangladesh

Excerpt from US Energy Information Administration Web Page:

ELECTRICITY
Bangladesh's installed electric generating capacity in 2002 was 3.6 gigawatts (GW), of which 94% was thermal (mainly natural-gas-fired), and the remainder hydroelectric, at 18 power stations. Only around two-thirds of Bangladesh's total electric generating capacity is considered to be "available," however. Problems in the Bangladeshi electric power sector include high system losses (up to 40%), delays in completion of new plants, low plant efficiencies, natural gas availability problems, erratic power supply, electricity theft, and blackouts, shortages of funds for needed maintenance at the country's power plants and other power infrastructure, and unwillingness of customers to pay bills. Overall, the country's generation plants have been chronically unable to meet system demand over the past decade. With only around 20% of the population connected to the electricity grid, and with power demand growing rapidly, Bangladesh's Power System Master Plan (PSMP) projects a required doubling of electric generating capacity by 2010. In addition, Bangladesh also may need to replace 30%-40% of its current generating capacity, due to aging infrastructure. 

The Padma-Jamuna-Meghna river system divides Bangladesh into two zones, East and West. The East contains nearly all of the country's electric generating capacity, while the West, with almost no natural resources, must import power from the East. Electricity interconnection from the East to the West was accomplished in 1982 by a new, 230-kilovolt (kV) power transmission line. The vast majority of Bangladesh's electricity consumption takes place in the East, with the entire region west of the Jamuna River accounting for only 22% of the total. Greater Dhaka alone consumes around half of Bangladeshi electricity. 

Through MEMR, the Bangladeshi government owns and supervises the Bangladesh Power Development Board (BPDB). BPDB is an integrated utility distributing electricity directly to retail consumers, as well as to two other distribution utilities -- the Dhaka Electric Supply Authority (DESA, established in 1991), and the Rural Electrification Board (REB, established in 1977). 

Given Bangladesh's electricity supply shortage, the government decided in October 1996 to issue a "Private Sector Power Generation Policy of Bangladesh." As part of this plan (and also following the Power Systems Master Plan developed by Acres International Ltd. in 1995), the government decided to solicit proposals from international companies for IPPs. This has resulted in solicitations for a number of fast-track barge-mounted plants, plus two large-capacity gas-fired, combined-cycle plants (a 360-MW plant at Haripur and a 450-MW plant at Meghnaghat), and a 124-MW gas-fired plant at Baghabari. The Haripur plant began operation in October 2001, and the Meghnaghat plant began operation in November 2002. Both projects were built by AES Corporation of the United States, but were sold to the British firm CDC Globeleq in December 2003. Bharat Heavy Electricals of India completed the gas-fired Baghabari generating unit in November 2001. A power purchase agreement for a second barge-mounted unit at Baghabari, which will have a 130-MW capacity, was signed with Malaysia's Westmont Power in May 2004. A consortium of Chinese firms concluded an agreement with Bangladesh in June 2001 for the country's first coal-fired power plant.  It is scheduled for completion in January 2005 at Barapukuria in northern Bangladesh, near the country's main coal deposit, and will have a capacity of 250 MW. In addition to large IPP projects, in April 1998, Bangladesh adopted a "Small Power Generation Policy," which encourages development of small local generation projects of up to 10-MW in capacity in underserved areas.  The country also has an active rural electrification program, which is to receive $280 million from the Asian Development Bank (ADB) under a program announced in December 2003. All of these initiatives aim to increase power generation and to reduce the country's power shortage significantly in coming years, with a goal of achieving universal electrification by 2020. 

Discussions have been underway for several years about the possibility of Bangladesh connecting its electric grid to those of India, Nepal, and Bhutan.  Nepal and Bhutan have substantial untapped hydroelectricity potential. This power could be consumed in those two countries and also exported to India, Pakistan, and Bangladesh. In March 1999, it was reported that India's Power Grid Corporation had completed a feasibility study on possible exchange of 150 MW of power between Bangladesh and India. Interconnection points would be Ishwardi, Bangladesh-Farakka, India and Shahjibazar, Bangladesh-Kurnarghat, India. 

Source: http://www.eia.doe.gov/emeu/cabs/bangla.html#elec
6.3 Bhutan

Excerpt from US Energy Information Administration Web Page:

Bhutan's hydropower potential is estimated at 30,000 MW. Hydropower is the dominant source of commercial energy for the country and sales of hydroelectricity exports to India provided 45% of the government's revenues and constituted an 11.6% share of GDP in 2001. India's Tata Power Company and the Power Grid Corporation of India Ltd. have formed a partnership to construct the 1,020-MW Tala hydropower project in Bhutan and a 750-mile transmission line to export power produced by the Tala project to New Delhi and surrounding areas of India. The Tala project is scheduled to be operational by 2005.

Source: http://www.eia.doe.gov/emeu/cabs/sasia.html 

6.4 East Timor

Excerpt from World Bank Project Appraisal Document (Timor Leste - Power Sector Priority Investments Project, Vol. 1 of 1):

"Sector Context

Significant burden of power sector on limited government resources. Primary responsibility for electricity service provision rests with Electricidade de Timor-Leste (EDTL) which has been a significant burden on government resources since its formation in 1999, despite relatively high tariffs (20 cents a kilowatt-hour for commercial consumers and 16 cents for government and other customers-costs are estimated at about 14 cents). This can be attributed to a combination of factors:   (a) dependence on diesel generation burning expensive imported fuel; (b) low generation efficiencies because of excessive reliance on high speed generating plant not designed for base load duties; (c) low distribution efficiencies because of an ageing distribution network in the main load center of Dili; (d) inefficiency of energy use by commercial and residential consumers; (e) low collection rate for delivered energy largely arising from the non-payment culture that was an unexpected outcome of the initial "free energy policies" of the UN Transitional Administration. The total installed peak load capacity is 19MW. Between 1999 and 2003, a total of $42 million was spent on Timor-Leste's power sector, $25million of which was accounted for by the operating costs of EDTL. Most of the remainder went to rehabilitation of the power infrastructure. Donors provided direct financing of approximately $14 million, almost all of which was for rehabilitation. Donors also contributed about $13 million towards the operating deficit of ETDL.

Low Quality of Electricity Service: Until recently, Dili has had 24-hour service while all other grids have operated for limited periods each day. But this situation took a turn for the worse in March 2004 when power supply in Dili became erratic because of generation equipment failures at Comoro Power Station and distribution problems (generally overloading).  Generation capacity has been maintained by using six Norwegian-financed 1MW high-speed diesel units designed for peaking service. Continued base-load use of these units is costly and will shorten their lives considerably. To conserve fuel, power service in Dili has been reduced to 20 hours dai1y (4am-midnight).

Incomplete rehabilitation of regional systems: While the generating capacity in Dili remained largely intact during the disturbances surrounding independence, most of the power stations outside Dili suffered extensive damage. Despite intensive donor supported rehabilitation efforts (mainly aimed at generation), the operational level of power systems in the regions remains very low. Only 45 of the 57 isolated systems in other formerly electrified areas are operational, and only partially cover originally served areas in most of these systems. Service is usually limited to 5-6 hours per day. Completion of the rehabilitation of these systems, if associated with financial sustainability measures, could create opportunities for productive uses of electricity at relatively low cost.

Low coverage of access: Accurate data is not available on the extent of access to electricity in Timor-Leste. Current estimates suggest that approximately 40,000 households have access to electricity, implying an electrification ratio of 21percent. EDTL serves 20,000 connections in Dili which means that the majority of electrified households in Timor-Leste are in Dili. Only five percent of rural households are electrified (approximately 7,000 households) with the remaining 13,000 located in other cities and towns. About 80 percent of the population is currently not served with electricity. Many of the centers of population in the south coast area of Timor-Leste are widely dispersed and require a high cost of connection.

Government Initiatives in the Electricity Sector

Significant progress has been made in the energy sector since the independence of Timor-Leste. In addition to the significant rehabilitation effort discussed above, the government has been able to:

    A. proceed with legal and regulatory development;

    B. develop a Power Sector Development Plan (PSDP) covering a 20 year period;

    C. develop a Sector Investment Plan outlining priority investments for the short and medium

         term;

    D. employ a management contractor to operate EDTL; and

    E. improve collections for electricity bills through the installation of 8,000 pre-payment

         meters among EDTL customers in Dili (total customers: 20,000)."

Source: http://www-wds.worldbank.org/servlet/WDSContentServer/WDSP/IB/2004/08/05/000012009_20040805150018/Rendered/INDEX/29562.txt 

The report contains a wealth of information about investment needs in Timor Leste.

6.5 Ethiopia

Excerpt from US Energy Information Administration Web Page:

ELECTRICITY
Ethiopia has approximately 529 MW of installed generating capacity. The vast majority of Ethiopia's existing capacity (85%) is hydroelectric. The Ethiopian Electric Power Corporation (EEPCO), the state-owned firm responsible for electricity generation, plans to construct several new generating facilities to provide electricity to Ethiopia. Currently, less than half of Ethiopia's towns have access to electricity though EEPCO electrified more than eighty towns between 2001 and 2003. Since most of Ethiopia's electricity is generated from hydroelectric dams, the country's power system is vulnerable to extended droughts. Ethiopia recently endured more than six months of power cuts due to low water levels in dams around the country. Initially blackouts were scheduled once a week, but as the drought wore on, customers lost power for 15 hours two days a week, a situation that strained the resources of many businesses in urban centers. 

EEPCO is rapidly expanding their generating capacity. The 73-MW Tis Abay 2 facility, located on the Blue Nile (Abay) came online in 2001. U.S.-based Harza Engineering (now MWH Global) is overseeing the construction of an additional 34-MW unit at the Finchaa hydroelectric facility in western Ethiopia. EEPCO also plans to open the new 180-MW Gilgel Gibe hydroelectric facility in October 2003. Gilgel Gibe, located on the Omo River in southwestern Ethiopia, will increase the country's power capacity to 700-MW. EEPCO has begun development of Ethiopia's largest generating facility at Tekeze. The 300-MW hydroelectric facility will be located in northern Ethiopia and will cost about $350 million. 

Construction of Ethiopia's first Independent Power Project (IPP) was set to commence in early 2002. The Gojeb IPP will consist of a 150-MW hydroelectric facility in western Ethiopia. The project is being developed by Mohammed International Development Research Organization & Companies (Midroc). When completed, Midroc will sell the output from Gojeb to EEPCO. Agreements on additional IPP projects were signed in June 2001. The largest facility will be the 162-MW Genale hydroelectric facility located on the border between the Oromia Region and the Southern Peoples Nationalities Regional State. The plants will be built under the Build-Operate-Transfer (BOT) system. ENERCO will operate the facilities for 30 years, which would be renewable for another 30 years. 

In April 2001, Ethiopia signed agreements to export electricity to neighboring Djibouti. Negotiations are ongoing and exports are expected to begin in 2004, following the interconnection of the countries' electric grids.

Source: http://www.eia.doe.gov/emeu/cabs/hornafrica.html#ethi
Excerpt from EEPCO Home Page:

The Energy Policy 

One of the energy policy objectives is to ensure a reliable supply of energy at the right time and at an affordable price, particularly to support the country's agricultural and industrial development strategies. Enhancing and expanding the development and utilization of hydropower is one of the priorities of the energy policy.

Comprehensive energy policy measures in power sub-sector are to build national capacity in engineering, construction, operation, and maintenance and gradually enhance local manufacturing capability of electrical equipment and appliances.

The government has taken several measures to address the power sector issues and continues to make more changes. The specific changes that have been made recently are embodied in two parallel efforts: to delineate operation and regulatory functions, and liberalize the sector to promote private investment.

Accordingly, Proclamation No. 86/1997 has been enacted to regulate the activities of electricity suppliers and thereby operation and regulatory functions were delineated. The proclamation also provides for the establishment of a regulatory authority, The Ethiopian Electricity Agency, responsible, among other things, for recommending tariffs; and establishes the principle of third party access to the grid for facilitating private investment in the future.

The enactment of the investment Proclamation No. 37/1997 particularly allows the participation of domestic private investors in the production and supply of electrical energy with an installed capacity of up to 25 mega-watts. On the other hand, production and supply of electrical energy with an installed capacity of above 25 mega-watts is open to foreign investors.

The provision embraces the development of small and medium scale capacity plants from diesel, coal, gas, hydro and other sources. Council of Ministers Regulations No. 7/1996 and as amended in No. 36/1998 extends attractive package of encouragement in the form of duty and profit tax exemptions. The investment law coupled with the new regulatory framework is believed to provide a conducive ground for private investment in the sector. 

In line with the national energy policy and the issues of the power sector, a five-year development program (1993-1997E.C, 2000/01-2004/05 G.C) has been launched. The program consists of five subprograms, namely: Power Generation, Power Transmission, Power Distribution, Rural electrification, and Institutional Development.

Source: http://www.eepco.gov.et/hostedwebs/elpa/psdp_energypolicy.html
Note: This web page also has detailed information on specific program targets and cost estimates.

6.6 Kenya

6.7 Lao PDR

Excerpt from Lao PDR Powering Progress Web Site:

Lao PDR is endowed with significant indigenous energy resources. Energy use within the country is still dominated by the use of fuelwood which accounts for about 90% of total energy requirements.

Hydropower is the most abundant and cost-effective energy source with a theoretical hydroelectric potential of about 26,500 MW excluding mainstream Mekong. Of this, about 18,000 MW is technically exploitable, with 12,500 MW found in the major Mekong sub-basins and the remainder in minor Mekong or non-Mekong basins. In addition, important lignite and coal deposits have also been discovered and exploration for oil and gas is in progress. Less than 2% of the country's hydropower potential has been developed over the last 30 years, but under present GOL policy the rate of development will accelerate to supply electricity to the rapidly growing economies of the region. Agreements for future hyrdopower exports are in place with Thailand, Vietnam and Cambodia. In addition to international supply commitments, domestic energy consumption is growing at 8% to 10% annually. 

A number of promising sites have been studied and many projects identified. Some are to be developed by GOL with multilateral support but the greater activity, in terms of both the number and size of the projects, is to be found among private sector (IPP ) groups.

Source: http://www.poweringprogress.org/energy_sector/energy_resource.htm 

6.8 Mozambique

6.9 Namibia

See SADC section below

6.10 Nepal

Excerpt from US Energy Information Administration Web Page:

Nepal relies almost exclusively on hydroelectricity to meet its power requirements, and at the end of 2002, its installed capacity was 400 MW. Nepal has large untapped hydroelectric potential (estimated at 43,000 MW), which could be developed to provide for the 60% of the population without electricity, as well as for export. In March 2002, the 144-MW Kaligandaki “A” hydroelectric dam began generating electricity. In October 2002, Australia’s Snowy Mountains Hydro (SMEC) signed a memorandum of understanding (MOU) for the development of the 750-MW West Seti hydroelectric dam. It is scheduled for completion in 2005 and will export power primarily to India. Renewable power sources are increasing in Nepal through rural electrification programs which aim to lessen the disparity in electricity access between rural (30%) and urban (90%) areas. The overall quality of Nepal’s electricity infrastructure, however, is low and is frequently a target for attack by Maoist rebels.

Source: http://www.eia.doe.gov/emeu/cabs/sasia.html 

6.11 Palestine

The PEA (Palestine Energy Authority) web site did not yield any information as to the investment needs in Palestine for the period 2005-2020.  The search for JEDCO and GEDCO web sites did not produce any information with regard to investment needs for the period 2005 – 2020 either. The text below is from a public report for PEA by Norconsult, 2004.

The Palestinian land area comprises the Gaza Strip and the West Bank. The Gaza Strip has an area of 365 square kilometres, with a population of 1.05 million (1997), giving a high population density of 2,800 persons per square kilometre. The West Bank covers an area of 5,788 square kilometres, with a population of 1.9 million  giving a relatively low population density of 300 persons per square kilometre. Population growth has been high in Palestine in recent years. It has been forecast that the population will grow to approximately 4 million people by the year 2010 at about 6 percent per annum, which contributes to the general demand for electricity.

The Palestine National Authority (PNA) established the Palestine Energy Authority (PEA) in 1995 as the sole agency responsible for sector development.  (Decision No. 12 of 1995).  In 1997 PEA developed the Letter of Sector Development Policy (LSDP) that sets out the PNA’s and PEA’s policy for the development of the sector with a medium term strategy for system rehabilitation, separate the policy and regulatory functions, policy making, establishing transmission company, establishing new autonomous and commercially-oriented regional distribution utilities and to increase the operating/technical efficiency of the distribution utilities.

Overview of the Power Sector 

The PEA has promulgated a Power Sector Development Policy Statement that outlines the institutional framework of the future electricity sector based on sound economic principles upon which power reforms are being implemented throughout the world.  The most important being the implementation of an electricity market by building generation facilities and creating private generation and distribution companies, moreover, with the transmission operator acting as market operator purchasing electric energy from producers and selling it to power distribution companies. This component of the power system therefore cannot be readily privatised. Nonetheless, it is essential that the transmission function be efficiently managed. Accordingly, the PEA has decided to establish a new, professionally managed, and commercially oriented independent power system operator to be named the Palestine Electricity Transmission Company Ltd. (PETL).     

PEA has entered into its first PPA with an independent power producer (IPP) in Gaza. This IPP, the Palestine Electric Company (PEC), is currently completing the construction of a combined cycle power station having a capacity of 140 MW (first stage).

To supply power and energy from this IPP to the Gaza distribution system, PEA with financing from Norway has rehabilitated parts of the Gaza distribution networks and created Gaza Distribution Company (GEDCo). Also the PEA has obtained financing from Sweden for the construction of Phase I of 220 kV transmission lines in Gaza. This first phase of the Gaza transmission system is nearly completed, and consists of a 220 kV double circuit line with a length of 12.3 km from the Gaza Power Plant, located south of Gaza City, to the Gaza North Substation, located at the border. Financing is sought for the second phase of the Gaza transmission system, for the construction of a 34km double circuit line linking the North Substation to a new Gaza South Substation, located at the border with Egypt. Phase II will form part of a future regional interconnection with Egypt.

Ownership of part of the electricity system (transmission and distribution) in the West Bank is currently under negotiation with the Israeli Government. Subject to the outcome of these negotiations, part of the existing system and the associated connection points with the Israel Electricity Company (IEC) will be transferred to PETL. 

For the West Bank, international consultants prepared feasibility level studies for the transmission system in 1997. PEA is currently seeking financing for the implementation of this system. 

The West Bank transmission system could eventually be connected to Jordan and Gaza, while the Gaza system is designed for future connection to Egypt. The West Bank Master Plan also stipulates a direct transmission connection between Gaza and West Bank.
The Present Situation in the Palestinian Power Sector

Generation

There is limited electrical power generation capacity in the West Bank and Gaza.  Most of the required electrical power is supplied by the Israel Electric Corporation (IEC).  IEC is Israel’s national electric utility and has close to 8,000 MW of installed electric generating capacity.  Of this total, about 4,000 MW is coal-fired, 2,200 MW is oil-fired and the remainder is gas turbine units.  

Existing sources of generation in the West Bank are some 65 municipally-owned power stations of which the largest is the Nablus Power Station.  Built in 1957, the power plant was expanded several times until the installed capacity reached 23 MW.  Of this capacity, only four units producing 14.4 MW are now in operating condition.  In the last few years, the power station has been used mostly as a stand-by source.  It supplies water pumping stations, hospitals and other sensitive loads in case of power cuts.  Of the other cities and villages that own generators, in most cases, the production capacity can be considered as low (under 1 MW) with many units in the 50 kW to 250 kW range. 

Transmission

West Bank is considered as “Green Field” as there is no transmission system that service this area. So to service the West Bank, IEC has extended 33 kV and 22 kV distribution feeders from four of its 161 kV transmission stations.  In the case of Gaza, supply is via 11 (22kV) medium voltage feeders.  At present, the PEA does not operate any transmission facilities in the West Bank and Gaza.  However, a PEA first phase of transmission line in Gaza connecting the new power plant with the Gaza North Substation and the IEC line is nearing completion. The second phase includes construction of the South Substation and connecting it to the North Substation 

Distribution

Currently, there are 252 municipalities and village councils in the West Bank. One hundred and thirty two of these villages buy their electricity from the IEC at 33, 22 and 0.4 kV and resell it at low voltage to the consumers within the municipalities. Sixty-seven municipalities receive a partial supply from village-owned generator systems and seventy-five municipalities have no central electricity supply. 

The major distribution entities in the West Bank include the Jerusalem District Electric Company (JDECo) and those of the municipalities of Nablus, Hebron, Jenin, Tulkarm and Qalqilya. The Jerusalem District Electric Company (JDECo), created in 1927, is one of the oldest companies in Palestine and is now owned approximately 50/50 by the municipalities it serves and the private sector.  It distributes electricity over an area of 34 square miles and serves cities such as East Jerusalem, Ramallah, Bethlehem and Jericho.  It no longer produces electricity.  JDECo has approximately 125,000 private and commercial customers serving approximately 600,000 people. The company employs approximately 500 people.  Peak load in 2000 was reported as approximately 172 MW.  The company reports fairly high losses (in the range of 20%) because of technical and non-technical losses. Power diversion and unpaid bills are common problems.  The company assumes responsibility for the existing distribution network and its expansion. 

The Municipality of Nablus manages the electrical network within the city boundaries and provides electricity to 14 surrounding villages. The Nablus grid includes 65 kilometers of 33kV lines (of which 10 kilometers are underground), 170 kilometers of 11 and 6.6kV lines (63 kilometers being underground) and close to 2,000 kilometers of low voltage lines (220/400 V).  Electricity is distributed through 232 distribution transformers with a total capacity of 108 MVA. The municipality’s electric department is staffed with 189 employees including 13 engineers.

In Gaza, Gaza Electricity Distribution Company (GEDCo) was established in 1999 as a sole power distributor for the entire Gaza Strip. GDECo has approximately 500 employee including 60 engineers. It has about 120,000 private and commercial customer. Electricity is distributed via 544 distribution transformers. The GEDCo grid includes about 310 kilometers of 22 kV lines (10 kilometers being underground). The peak load is 

about 128 MW.

The project for assistance to Southern Electricity Company (SELCo), the utility set up by five towns in West Bank South, starts in February 2002 and includes both institutional development and distribution rehabilitation. A rehabilitation project for Hebron Electric Power Company (HEPCo) in West Bank South is also under way.

Condition of the Distribution Network

In addition to the damages inflicted during the IDF incursions, as described in the Damage Reports, the general condition of the distribution network, except where rehabilitation has been completed under previous and ongoing programs, can be described as follows:

The HV distribution voltages in use today are 22 kV in Gaza and 33 kV and 22 kV in the West Bank. The system input in Gaza are from three 161/22 kV substations in the Israel Electricity corporation (IEC) system that supply nine 22 kV HV radial distribution feeders. IEC sells PEA on a bulk supply basis.

In the West Bank the system is more complex because the supply is from a mix of three IEC 161/33 kV substations or IEC 33 kV feeders and some small municipal diesel sets. The Jerusalem District Electricity Co. (JEDCo) system covers the central region of the West Bank. The area includes Ramallah in the north to Jerico in the east and Bethlehem in the south, and is supplied from the IEC 33 kV distribution. The utilities buy most of their power from the IEC 33 kV distribution feeders in the north.  In the south Hebron Municipality receives power from the IEC Hebron 161/33 kV substation. It must be noted that IEC has a major 33 kV distribution feeder system aimed at supplying the Israeli settlements in the West Bank.  Some of the present supplies to the Palestinian municipality undertakings are meshed with this 33 kV system. In addition, there are several Palestinian villages that have small diesel sets providing power supply; also there are many non-electrified Palestinian villages especially in the north.

The present condition of the parts of the distribution system network that have not yet been rehabilitated is poor. The system is characterised by a number of deficiencies, such as:

· Many 22 kV isolator switches do not have load interrupters, so complete feeders must be switched off during switching.

· Low voltage lines run as long as 5 km resulting in a very low voltage.

· IEC feeder trip for any overload so a comfort reduced load level must be used.

· Transformers voltage steps are not adequate to boost voltage.

· Consumer voltage, supposed to be 220 volts, as low as 150 volts are experienced.

· Some 22 kV and 33 kV feeders are heavily loaded.

· Many circuit breakers are operating above their ratings.

· High technical and non-technical losses.

· Israeli control of the lines.

· Not enough supply to satisfy the demand. 

· Frequent accidents due to open lines in the villages within reach of the public.

6.12 Sri Lanka

Excerpt from Sri Lanka Bureau of Infrastructure Investment Web Page.

Background 
The electricity supply industry still remains a state owned monopoly in Sri Lanka. It is organized in the form of two electric utility organizations – the Ceylon Electricity Board (CEB) and Lanka Electricity Company (Pvt.) Ltd. (LECO). With an estimated asset base of about Rs.100 billion, the CEB is fully owned by the Government. The CEB, the Urban Development Authority and the Treasury/Local Authorities are shareholders of LECO. 

The electricity generating system in Sri Lanka is in transition from a predominantly hydroelectric system to a mixed hydrothermal system with private sector participation. In the year 1999 of the total installed capacity of 1688 MW, of which the hydro capacity accounted for is 1143 MW.

Transmission Network
Major portion of the low voltage transmission network is maintained by CEB and LECO is responsible for the distribution of power to the Greater Colombo area. 

The electricity distribution system of the CEB consists of about 17,000 km of Medium Voltage Lines, 46,000 km of Low Voltage Lines and 11,000 Distribution Substations catering to about 2,000,000 customers that form approximately 50% of the total households. Emphasis is placed on the development of the system to strengthen the network for absorption of future load growth and new consumers. The country undoubtedly needs an expansion of the network for human equality but this objective requires a sufficient augmented electricity network capable of absorbing load growth at a low power cost. 

Demand
In Sri Lanka, the demand for electricity has been growing at an average rate of about 7% per annum over the past 20 years. A 10% annual growth in power consumption is forecast. In order to meet this demand the country needs to generate an additional 1530 MW by year 2008. Sri Lanka is therefore increasingly looking at non-hydro sources of power. 

Changes to the Power Sector 
The Government is in the process of reforming and unbundling of CEB by restructuring the power sector and enacting a legislation to constitute a regulatory authority. The new power sector reform legislation is expected to be in place by mid 2001 and will provide for unbundling the generation, transmission and distribution operation of the CEB in to separate companies. The companies are likely to include two or more power generating companies in addition to the private sector power generation plants that an already in operation, a power transmission company and appropriate number of power distribution companies. 

Further information could be obtained from the “Power Sector Policy Directions” which sets out the basic principles on which the power sector may be restructured and reformed. 

The Government is also encouraging investment in renewable energy projects such as, wind power and mini hydropower generation. It is estimated that Sri Lanka has the potential to realize at least 200 MW of power through the development of potential mini hydro sites in Sri Lanka. 

The CEB currently has a Standardised Small Power Purchase Agreement (SPPA), in respect of renewable energy projects whose capacity is less than 10 MW. Unsolicited proposals are entertained by the CEB in respect of small projects less than 10 MW for which the SPPA would apply.

Source: http://www.bii.lk/sectors/sectors.asp 

Excerpt from World Bank Project Appraisal Document (Sri Lanka - Renewable Energy for Rural Economic Development Project):

"Main sector issues and Government strategy:

Electricity Sector

According rural electrification a high priority, the Government of Sri Lanka envisions rapid expansion of electricity access as a catalyst for enhancing rural economic and social development. While conventional grid extension has made good progress connecting nearly 60 percent of Sri Lankans on average to grid electricity, accessibility differs widely among regions. The more developed Western Province has over 80 percent coverage, but other provinces like Uva enjoy less than 30 percent coverage. Though expansion of the main grid is the principal vehicle for electrification, the success of the ongoing Bank-GEF financed ESD Project has demonstrated that off-grid systems - such as solar home systems and community-level independent grids - are frequently better-suited to serve remote, rural communities in an economic and efficient manner. Besides extending access, the main grid is also facing a shortage of generation capacity at the same time that the Government is pushing aggressively to increase electricity generation. While relying on its predominantly hydro-based system to meet its electricity needs, Sri Lanka is seeking to expand generation capacity through conventional thermal generation on the one hand, and by tapping the full potential of renewable resources such as small hydro, wind and biomass energy on the other. Demonstrated to be least cost, renewable energy resources are also particularly suited to the island's desire to preserve its ecology and environment. Hence, Sri Lanka's emerging electrification strategy relies on using both main grid and off-grid systems to widen access rapidly enough to attain its goal of 75 percent electrification by 2007. Text Box 1 summarizes the country's strategic approach to rural electrification. 

Electricity Sector Reforms Status: The sector has two utilities; the Ceylon Electricity Board (CEB) is the main, vertically integrated utility and a smaller, Colombo-based distribution company, the Lanka Electricity Company (LECO). These institutions have functioned reasonably well in the past and compare favorably with other similarly -3 - structured utilities in the region. A major share of the country's electricity supply (nearly 70 percent) is from low cost hydro plants and it has well-developed transmission and distribution networks. The operational parameters of the utilities, such as system losses of about 20 percent, appear reasonable by South Asian standards, but need improvement Despite its strengths, the sector currently faces acute power shortages and a serious financial crisis. An overall, unfavorable view of the sector's management arises from significant power cuts, along with perceptions that electricity prices are high in relation to the service provided. Inattention to upgrading thermal capacity to match demand and inadequate tariff adjustments are responsible for the current state of affairs. These impediments create disincentives for economic development and threaten the country's competitive position. 

Sri Lanka's Strategic Approach to Rural Electrification The Government envisions a rapid expansion that will make electricity access possible for 75 percent of its population by the year 2007, a challenge requiring actions to provide access to nearly one million households. Recent success in establishing peace in the northern and eastern parts of the country has opened up demand for electricity as a precursor to economic development in those areas. The Government's most recent policy document on Rural Electrification presents the outline of its strategic approach to realize these goals. Since technical and financial concerns limit grid extension, even widespread and rapid expansion of the system would leave nearly 20 percent of the island's population reliant on off-grid systems. Many areas will require off-grid provision until the grid is able to reach such locations. Given that off-grid and renewable energy systems at present provide electricity to less than one percent of total population, there is considerable scope to expand their reach. Accordingly, the Government has articulated its rural electrification strategy as "expanding access in the most economically efficient manner, including connection to the main grid and, where this is not feasible, (providing) off-grid services at the village or household level." The policy also emphasizes maximizing economic, social and environment benefits of electrification and leveraging government resources by seeking private sector and community participation. The key principles of the strategy are:

(a) A level playing field in rural electrification so that: (i) all electricity suppliers can compete on equal terms and (ii) cross-subsidies between rural consumers and other consumer groups are eliminated; and (iii) any subsidies are made available to all parties interested in rural electrification on a competitive basis.

(b) An enabling regulatory framework that: (i) is separate and independent from policy and operation aspects; and (ii) sets a "light-handed regulation" regime that while retaining necessary safety standards, will simplify licensing for village hydro and mini-grid projects.

(c) Cost-reflective tariff setting that: enables cost recovery and a reasonable rate of return on investments for stand-alone mini-grid systems and establishes a tariff regime under which bulk supply tariffs from the main grid will be made cost-reflective, permitting any isolated mini-grid to compete on an equal footing with main grid supply.

(d) Third Party Access: small producers of electricity will be allowed to sell directly to any consumer connected to the main grid using the distribution and transmission network at a cost-reflective network service charge, subject to issues of technical and operational feasibility.

(e) Subsidy Mechanism for Rural Electrification: is to be established based on principles of economic efficiency, transparency and social equity to support rural electrification programs. The subsidy mechanism would be financed through government contributions and donor assistance."

Source: http://www-wds.worldbank.org/servlet/WDSContentServer/WDSP/IB/2002/06/27/000094946_02060504020489/Rendered/PDF/multi0page.pdf 

Excerpt from the ColomboPage


July 11, 2005 Colombo: The Japan International Cooperation Agency (JICA) and the Ceylon Electricity Board (CEB) have jointly organized a meeting of all stakeholders involved in Sri Lanka's power sector. The meeting will be held Tuesday in Colombo. 

It will bring together representatives from public, state, commercial, academic and non-governmental organisations. They will share findings of a JICA Power Sector Master Plan Study and would add their views and opinions to the Master Plan. The Power Sector Master Plan Study is being conducted by JICA under the technical cooperation program of the Japanese government. The objective is to prepare a comprehensive master plan for 20 years for generation and transmission system expression in Sri Lanka. 

The study, began in January 2005, will shed light on the role of the private sector in meeting power demand expansion and ways to create a sound environment for attracting private investment into conventional and non-conventional power generation. 

The key topics for discussion include the large gap between the future power demand and the deteriorating financial position of the CEB. 

The study team’s draft Master Plan includes a generation and transmission development plan, initial environmental examination and long term investment plan. The team is expected to submit a final report to the Sri Lanka government in February 2006. 

Source: http://www.colombopage.com/archive/July11161640UN.html 



6.13 South Africa

Also see SADC section below

Excerpt from US Energy Information Administration Web Page:
ELECTRICITY
Parastatal company Eskom, one of the largest utilities in the world, generates nearly all of South Africa ’s electricity. Eskom’s 35,060 megawatts (MW) of nominal generating capacity, which is primarily coal-fired (34,532 MW), includes one nuclear power station at Koeberg (1,930 MW), two gas turbine facilities (342 MW), six conventional hydroelectric plants (600 MW), and two hydroelectric pumped-storage stations (1,400 MW). Although Eskom has three mothballed coal-fired facilities (3,800 MW), it produces adequate electricity for domestic use and exports power to Botswana, Lesotho, Mozambique, Namibia, Swaziland, and Zimbabwe. Eskom has asked for government permission to sell three coal-fired plants (1,460 MW) that would otherwise be scrapped. Given the prospect of reaching its peak capacity in 2007, Eskom announced in June 2004 plans to bring its three mothballed power stations back into service at a cost of $1.96 billion. The company, which has little experience in the recommissioning of stations, is looking for a partner to assist in the effort. South African municipalities own and operate 2,436 MW of generating capacity, and an additional 836 MW of generating capacity is privately held. 

South Africa ’s National Electricity Regulator (NER), which handles licensing of electricity generators, transmitters, and distributors in the country, licensed Eskom as the national distributor. NER oversees the restructuring of South Africa ’s electricity supply industry (ESI) in accordance with existing legislation and the Energy Policy White Paper, both of which are crucial to the government’s continuing electrification program. Montraco, a private company, is licensed to provide transmission service from the National Transmission System to specific points in Mozambique and Swaziland . 

South Africa ’s excess electricity capacity will likely be exhausted by 2011; if the country’s economy grows at a higher rate than expected, capacity may be exhausted by 2007. In 2004, fears that electricity was becoming unaffordable for the poor forced the NER to stop charging inflated electricity rates to generate income into new generation initiatives. The 2004 tariff rate of 2.5% was set below the rate of inflation to ensure that electricity is affordable for everyone. 

Improvements are being made to the South African electricity infrastructure. In October 2004, the South African government announced that it would spend $26 billion on its power and transport sector over the next five years. In August 2004, City Power, Johannesburg ’s local power utility, pledged $316 million to decrease power shortages attributed to the dilapidated distribution network, 70% of which is estimated to be between 20 and 40 years old. As part of its rural electrification program, South Africa invited bids to provide 40,000 rooftop solar power systems to rural areas in June 2004. Financing for the project ($19.4 million) was provided by a German development bank, KfW Bankengruppe. 

Although government efforts to initiate competition in the electricity sector have mandated that Eskom be 30% privatized by 2006, Eskom management has proposed a plan to integrate BEE companies and other private sector firms without privatizing the firm itself. NER’s electricity distribution scheme, revised in 2003 with a new draft Electricity Distribution industry Restructuring Bill, aims to merge Eskom’s distribution assets with the country’s municipal distributors to form six regional electricity distributors (REDS). Eskom will not hold a stake in the REDS; rather they come under the umbrella of a government-controlled holding structure called EDI Holdings (EDI). The South African government will own EDI, envisioned to have a life span of 3-5 years. EDI will hold a percentage of shares (representing Eskom’s contribution of net assets) in the REDS and serve as project manager and advisor, overseeing and coordinating the REDS’ implementation REDS and reporting progress to the South African government. After a transitional period, EDI will dissolve, leaving a number of nominally independent REDS, with their shareholders being the South African government and the various municipalities that contributed net assets. In May 2004, President Thabo Mbeki announced that the first REDS would be ready for operation by June 2005. 

In December 2001, US-based AES completed its purchase of the 600-MW Kelvin (AES Kelvin) coal-fired power plant from the Greater Johannesburg Metropolitan Council (GJMC). GJMC will retain a 50% interest in AES Kelvin with shareholder rights limited to protecting the employment of workers for three years. After that time, AES will own 95% of the facility, and its local empowerment partner, Global African Power (GAP), will hold the remaining 5%. AES Kelvin made plans to sell its entire output to City Power Johannesburg, the distribution company for Johannesburg , under a 20-year power purchase agreement. In December 2002, however, AES sold its 95% interest in the Kelvin facility to CDC Globeleq. CDC Globeleq will complete the $25 million investment being made to refurbish the plant and is scheduled to receive its full interest in the project in December 2004. 

Cape Town is looking for independent power producers (IPP) and public/private partnerships to take over the operations of its Athlone generating facility. The Elitheni Coal proposal, which will give Athlone a generating capacity of 890 MW and utilize offshore natural gas reserves for peak-hour electricity generation, is one of many plans being considered. 

The Western Power Corridor Project (WESTCO), a proposal to construct a 3,500-MW hydropower station at Inga Dam in the Democratic Republic of the Congo (DRC) and interconnected power lines to supply power to its signatories, was signed by South Africa , the DRC, Namibia , Angola , and Botswana in October 2004. Eskom and similar power utilities in each signatory nation will contribute $100 million, while the remainder of the funding will likely come from the World Bank, the European Development Fund, and private sources. The signing of a memorandum of understanding (MOU) was seen as crucial in attracting needed private sector support. 

A government decision regarding a proposed 125-165-MW pebble bed modular reactor (PBMR) demonstration unit at Koeberg is expected by the end of 2004. The PBMR creates less spent fuel than the pressurized water reactors (PWR) being used at the current Koeburg facility. The Eskon-led project, delayed for over a year due to a lack of investors, needs approximately $1.3 billion for construction of a demonstration plant and a pilot fuel production plant. Proponents of the PBMR hope that government-owned entities will take a larger share than they have at present; entry of the Nuclear Energy Corporation of South Africa (NECSA) is another possibility. If the PBMR at Koeburg is successful, Eskom plans to build up to ten PBMR plants to provide power to coastal regions.

Source: http://www.eia.doe.gov/emeu/cabs/safrica.html#elec 

6.14 Tanzania   
Power System Masterplan (2002 update) - Summary and Recommendations
1.1    Overall Strategy

Generation

The least-cost generation expansion plan has changed from the 2000 Update Study by incorporating Zambia import in the early years and Mchuchuma in the later years displacing combustion turbines and combined cycles. This is referred to as Plan A in this report. The Recommended Plan presented in Section 11 is based on the ‘Reduced’ Industrial List.  If mining loads should accelerate to the “Full” list, generation expansion should also be accelerated to match the increased demand growth

Resulting investment plans for Plan A for the two scenarios are summarized below:

 Generation Additions - Reduced Industrial List           

	Project Name
	Year
	Cost (Million US$)

	Ubungo CT unit 5, 40 MW installed capacity
	2004
	19.030

	Ubungo CT unit 6, 40 MW installed capacity
	2005
	28.30

	Gas Turbine 60MW installed at a “Green-field”
	2005
	34.529

	Conversion of Tegeta Diesel Units
	2006
	12.3

	60 MW Combustion Turbine at a “Green-field”
	2007
	30.006

	60 MW Combined Cycle at a “Green-field”
	2009
	79.848

	Zambia Interconnector 200 MW
	2010
	168.10

	Ruhudji Hydropower Development 358MW
	2016
	400.63

	Mchuchuma Coal fired Plant (200 MW)
	2022
	201.72

	Mchuchuma Coal fired Plant (200 MW)

	2024
	176.505

	Rumakali Hydropower Development (222 MW)
	2027
	338.161


The only generation option available in the immediate term is gas-based generation additions at Ubungo and/or at a Greenfield within Dar es Salaam.  

With commissioning of the Songo Songo natural gas supply, the hydro reservoir operating strategy should be changed from the present operation to maximize average energy production, to one that maximizes firm energy capability.

The possibility of having to allow significant bypass flows at the Lower Kihansi hydroelectric development would result in very serious loss of energy, resulting in significant increases in unserved energy (in the short term) and, in the long term, capital investment, fuel and operating costs to replace the lost energy and redundant investment.

Electricity import from Zambia offer the most economic supply expansion in 2010, if the import tariff is less than US cent 5 per kWh. Ruhudji hydroelectric development is the most economic option in 2016.  Rumakali hydro development and Mchuchuma coal fired generation provide the most economic generation expansion in the long term. However the introduction of natural gas-based generation may result into more proven gas reserves, which could replace or affect timing of the next least cost generation additions. 

	Transmission System Additions
	Year
	Distance (km)
	Cost (MUS$)

	132 kV Trans. line (Kinyerezi – Factory Zone III)
	2005
	22
	5.45

	Mtera – Dodoma -Singida – Shinyanga 220kV (Line II)
	2007
	669
	82.14

	220 kV Trans. line (Shinyanga – Mwanza)
	2010
	139
	17.50

	330 kV Trans. line (Mbeya– Singida)
	2010
	487
	82.79

	330 kV Trans. line (Singida – Arusha)
	2012
	316
	

	220 kV Trans. line (Iringa – Mtera)
	2017
	
	17.50

	220 kV Trans. line (Ruhudji – Mufindi – Kihansi)
	2016
	200
	28.85

	220 kV Trans. line (Ruhudji – Kihansi)
	2016
	150
	21.91

	220 kV Trans. line (Kidatu – Morogoro – Ubungo)
	2010
	310
	76.88

	220 kV Trans. line (Mchuchuma - Mufindi) 
	2022
	283
	67.70

	220 kV Trans. line (Mchuchuma - Mufindi) 2nd circuit
	2024
	283
	45.10

	220 kV Trans. line (Rumakali  – Mbeya)
	2027
	85
	11.86

	220 kV Trans. line (Rumakali – Mufindi)

	2027
	2 x 134
	33.91


Development of a new thermal generating site at Greenfield/Kinyerezi is proposed and a 132‑kV transmission connection has been included for this site.

Up to the year 2010, addition of thermal generation for a total of 180 MW will require 132-kV connections at Kinyerezi by an in/out arrangement of the 132/33kV step-down transformer station. This station becomes a distribution point for power to new loads at factory zone and other stations at Dar es Salaam.

The 330-kV interconnection from Zambia to northern Tanzania is introduced to provide improved reactive power support.  Purchases from Uganda or other neighboring countries (to the north of the country) through interconnections could defer the need for reinforcement of the 220-kV system. The ongoing East Africa Master Plan will provide more information in this regard.

From year 2004, the single line to the north has sufficient capability, but by the year 2007 a second line will be needed from Iringa to Singida and Shinyanga.  By year 2010, a second line from Shinyanga to Mwanza will be needed. Difficulty in supplying the forecast load growth using the 220-kV voltage standard and future inter-regional power transfer requirements of 330kV line from Singida to Arusha is introduced.

The introduction of the interconnection with Zambia will change the dynamic characteristics of the system, and improvements should be pursued in tuning power system stabilisers and specifying such equipment for new generators.  Addition of the 358 MW Ruhudji power plant will require two new transmission lines: one from the new plant via Mufindi to Kihansi and the other directly to Kihansi.  

The long-range plan up to the year 2028 includes addition of 222 MW generation resources at Rumakali that require 220-kV lines to Mbeya and Mufindi.  The coastal thermal plant additions of 180 MW in total will be possible at the planned greenfield/Kinyerezi site with further connections at the 220‑kV and 132-kV levels.

In the longer term, the 400-kV standard may be justifiable to supply the northern area and to cater for international power transfers; 220-kV transmission will continue to be the best choice for power transfers to the coast.

Transmission extensions from the grid system to the few remaining isolated load centers are not economic compared to isolated diesel generation within the present planning horizon. This conclusion remains the same as in the 1999 Power System Master Plan Report.

Full Industrial List Scenario

If mining loads should accelerate to the ‘Full’ list, generation expansion should also be accelerated to match the increased demand growth.  For this scenario, the least cost plan contains the following:

	Project Name
	Year
	Cost (Million US$)

	Ubungo CT unit 5A, 40 MW installed capacity
	2004
	19.030

	Ubungo CT unit 5B, 40 MW installed capacity
	2005
	28.30

	Gas Turbine 60MW installed at a “Green-field”
	2005
	34.529

	Conversion of Tegeta Diesel Units
	2006
	12.3

	60 MW Combustion Turbine at a “Green-field”
	2007
	30.006

	60 MW Combined Cycle at a “Green-field”
	2009
	79.848

	Zambia Interconnector 200 MW
	2010
	168.10

	Ruhudji Hydropower Development 358MW
	2012
	400.63

	Mchuchuma Coal fired Plant (200 MW)
	2018
	201.72

	Mchuchuma Coal fired Plant (200 MW)

	2023
	176.505

	Rumakali Hydropower Development (222 MW)
	2024
	338.161

	60 MW Combustion Turbine at a “Green-field”
	2027
	34.53

	60 MW Combustion Turbine at a “Green-field”
	2028
	30.00


1.2   Economic Long-Run Marginal Cost

The economic long-run marginal cost (LRMC) for the recommended long-term generation and transmission expansion plan was calculated by simulating the relevant plan with a small increment in the energy demand for the reference forecasts scenario and calculating the resulting incremental costs. The results are as follows:

Least Cost Generation Plan  – Reduced Industrial List Scenario 

Summary Economic LRMC by component     

$/kWh

-
Energy






                      0.0214

-
Capacity






                      0.0296

-
HV Transmission






0.0112

-
MV and LV Sub transmission and Distribution

0.0181


Total Economic LRMC





0.0803

It should be noted that, the above figures are less than the previous PSMP 2001 update study findings due to reduced “additional” gas price from $4.91/GJ to $2.00/GJ. The plan also optimises the use of Songo Songo gas in early years of the planning period by converting Tegeta plant before Zambia Import in 2010. 

1.3
Recommendations

Near-Term Plan Actions

In the near-term, it is recommended to proceed with installation of two more gas turbines (UGT 5 and UGT6) at Ubungo to maximize use of and the available domestic Songo Songo gas, and to proceed with identifying suitable Greenfield for additional gas turbine installations as proposed in section 1.2 above.  

Resource Availability - 

Import from Zambia, Ruhudji and Mchuchuma Coal

It is strongly recommended to proceed negotiations for favorable terms for additional gas price and electricity imports from Zambia, and to continue preparations for hydroelectric development at Ruhudji. Gas reserves at Songo Songo should be monitored closely to establish reliable proven reserves of the natural gas resources.

Conversion of Tegeta Diesel Units to Dual Fuel Operation

As found in the 2000 & 2001 Update Studies that conversion of Tegeta diesel units to dual fuel operation could provide marginal economic benefit, it is recommended to proceed with the conversion to burn Songo Songo natural gas when available in Dar es Salaam. 

Reservoir Operating Strategy

A change to the hydro reservoir operating strategy to maximize firm energy capability when the Songas development comes on line is highly desirable.

Hydrological Data Improvement

Analysis continued to employ data extensions developed in the 2000 Update Study where it was recommended to construct and operate river-gauging stations of interest. As mentioned in chapter 5, the rehabilitation implemented by the Ministry of Water and Livestock Development under River Basin Management project is semi-complete with only installation of electronic water levels recorders without construction of necessary facilities to carry out river flow measurements. In this way records collected by these electronic gadgets cannot be translated to river discharges. 

Since TANESCO relies heavily on hydrological data to make investments in hydropower projects, it is hereby again recommended that TANESCO should construct / rehabilitate and operate gauging stations of interest. These should include gauging stations in the existing system and earmarked future potentials.

It is also recommended to construct gauging stations downstream of existing plants as early as practical. The stations will, in addition, enable monitoring efficiency in our hydropower station operations.

Bypass at Lower Kihansi Plant

Bypass flows have serious impact on firm energy production because environmental requirements must first be satisfied before energy production. A 1-m3/sec bypass release reduces Kihansi Hydropower plant annual energy capability by 16% while 2 m3/sec by 31%.  Corresponding reduction in total system capability is 9% and 12% respectively.  At 7‑m3/sec-flow bypass, the plant firm energy is reduced by 100%.  In other words, in a dry year, the plant will be able to operate only during the rain season.  To mitigate energy shortages, a replacement power plant of at least 60 MW (one CT unit) will have to be installed and the resulting operating costs, especially fuel cost, will have to be met over and above the capital costs.  

An agreement is urgently required on the amount of bypass flow for the environmental conservation of the Kihansi gorge.  The decision should recognise simultaneously the sunk costs and foregone generation capability to promote economic development in the grid and the country in general for a foreseeable future.

Thermal Plant Site Selection

Plant site selection and transmission line route selection for a coastal gas-fired thermal plant, should be carried out as early as possible.

Transmission System Reactive Power Dispatch.

Provision for improved monitoring and dispatch of reactive power and voltages in northern areas is required and TANESCO should plan for the addition of circuit breakers to control the reactors at Dodoma and Singida.

Electricity Import for Border Area Towns

In the long term there is need to pursue opportunities with Uganda to extend imports of power to supply load growth in the West and Lake areas, thereby deferring the high costs of new transmission lines to the north.

Long-Term Plan Actions

East African Interconnections

In the long term it is recommended to pursue East African interconnection studies to select the most appropriate interconnection points and to negotiate interconnection agreements for power exchanges with neighbouring countries.

Possibilities of developing an interconnected East African grid system and plan for integrated regional system operation should be pursued in line with recommendations from the studies. As part of the East Africa interconnection studies it is recommended to update the Stiegler’s Gorge Feasibility Study for the possible development of a regional East African interconnected grid and integrated generation development.

Power System Stability

Tuning of power system stabilisers and specification of such equipment for new generators are highly recommended.

Transmission Plans for long-term Generation Development

Addition of generation resources at Mchuchuma in 2022 and Rumakali in 2027 will require 330-kV lines to Mbeya and Mufindi.  The coastal thermal plant additions of 180 MW in total will be possible at the planned Kinyerezi site with further connections at 132-kV level.

Voltage Selection for long-term Transmission Development

It should be considered whether the 400-kV standard might be justifiable to supply the northern area and to cater for international power transfers; 220-kV transmission will continue to be the best choice for power transfers to the coast.

Isolated System Supply Options

Investigate and evaluate alternative supply options, such as local hydro and / or gas resources, for isolated load centers.  Pursue implementation if technically and economically feasible.

Mchuchuma Coal Project

As can be noted Mchuchuma coal fired project comes as part of the least cost development as late as 2022 in the Least Cost Development Plan. Its early development will raise the system LRMC from 0.0803 US$/kWh to 0.0905US$/kWh, which is equivalent to 12.7% increase. It is confirmed that Mchuchuma is still not competitive in the short to medium term (in the next ten years). This is because the project cost structure and tariff terms have not changed since the last PSMP update (2001).

6.15 Uganda

According to information obtained from official sources there is no complete updated information on the investment needs in the electricity sector of Uganda. However, various studies include some information on investment plans (ref. text below on Greater Lakes Region Study. It is also possible that the Power System Masterplan of East Africa completed recently includes investment estimates for the electricity sector of Uganda, but the report of the study has not been available for review. 

6.16 Vietnam 

Excerpt from ADB's REPORT AND RECOMMENDATION OF THE PRESIDENT TO THE BOARD OF DIRECTORS ON A PROPOSED LOAN TO THE SOCIALIST REPUBLIC OF VIET NAM FOR THE NORTHERN POWER TRANSMISSION SECTOR PROJECT, p. 9:

"5. As a result of high sustainable economic growth and low initial consumption levels over the last decade, the demand for power has been growing at an average rate of 14% per annum.  According to the Master Plan for Power Development for Viet Nam, 2001–2010 (Fifth Master Plan), annual investments of $1.2 billion to $1.5 billion are required to increase electricity supplies sufficiently to support the Government’s gross domestic product (GDP) projections.

The Fifth Master Plan Adjustment File (MP5 AF) states that the total investment requirement of

the power sector for the period 2002–2010 is estimated to be $19.1 billion, consisting of

$11.8 billion for generation and $7.3 billion for transmission and distribution. Given the huge

investment needs of the sector, it is envisaged that the non-Electricity of Vietnam (EVN)

investments in the sector, including those from the private sector, will amount to $3.0 billion and

that these investments will be mainly in the generation sector. The investments to be mobilized

by EVN would be $16.1 billion and the internal cash generation of EVN would contribute more

than half (i.e., $8.9 billion) with modest tariff increases. The financing gap of $7.2 billion is

expected to be filled through borrowings. The official development assistance (ODA) flows to

the sector are expected to be $3 billion–3.5 billion and the balance would be sourced from

commercial borrowings. The domestic banks and export credit agencies are financing several

power generation projects and this trend is expected to continue in the future as EVN’s credit

worthiness improves."

Source: http://www.adb.org/Documents/RRPs/VIE/rrp-vie-32273.pdf 

Excerpt from World Bank Project Appraisal Document (Vietnam - Second Rural Energy Project, Vol. 1 of 1):

"Background. By the end of 2003, total installed generation capacity in Vietnam reached 9,088 MW, of which 4,108 MW (45%) was hydro capacity, 2,829 MW (31%) was fueled by gas, 1,989 MW (22%) was coal-fired and oil-fired thermal and 111MW (1.2%) was in small diesel sets. About 816 MW (9%) was provided by independent power producers (PPs). Total generation was 41,275 GWh of which hydro represented 46%, gas fired 29%, coal and oil-fired thermal 25%.

Electricity of Vietnam (EVN) is the dominant electric power provider in the country, operating the bulk of the generation capacity, the transmission and medium voltage (MV) distribution system and low voltage (LV) distribution to the main urban areas and some rural areas. Internally, EVN is divided into a number of operating companies, including seven distribution entities known as the power companies (PCs), of which three are regional companies, and four supply the major urban areas of Hanoi, Haiphong, Ho Chi MinhCity and Dong Nai. In addition, there are a number of other subsidiaries including generation, load dispatch and transmission and consulting companies as well as a telecommunications subsidiary. In generation, there are a growing number of PPs, particularly centered around the Phu My complex in south-eastern Vietnam. This complex will eventually provide 3,600 MW of power to the grid (Phu My 1: 1,090 MW,Phu My 2.2: 715 MW,Phu My 3: 717 MW, and Phu My 4: 450 MW), fueled with natural gas from the Nam Con Son offshore natural gas field.  Low voltage distribution in rural areas is primarily the responsibility of provincial authorities, and is undertaken by around 8,800 rural communes, of which only 19% are supplied directly by the power companies of EVN.

Financially, the sector is operating reasonably well, with EVN receiving an average revenue of around 5$/kWh through its tariffs, with a 10% Value Added Tax (VAT) levied on final customers. Currently EVN makes a profit and a substantial contribution to new investment, with no government subsidy.  A 15% increase in average revenues in FY03, resulting from a combination of increased tariffs and the changing structure of EVN's customer base, has allowed EVN to maintain healthy self-financing and debt-service coverage ratios. 

Major Sector Issues

Meeting Demand Growth. The most important challenge facing the power sector is to ensure that sufficient new capacity is made available quickly to meet rapid electricity demand growth. Since 1990, power generation increased fourfold from 8,678 GWh in 1990 to 37,500 GWh in 2002, an annualized growth rate of 12.5%. During 2003-2010, demand growth is expected to be even faster, increasing to around 15% per annum. This is due to the continued expected rapid speed of economic growth in Vietnam, which averaged some 7% per annum in recent years; a current phase of growth where electrical appliances are some of the first consumer items to be purchased; and rapid growth in light industry and commercial development. Generating capacity needs to increase from 8,860 MW in 2002 to over 20,600 MW in 2010 to meet demand, meaning that the system must add some 1,500 MW per annum during the period 2004-2010. This is more than a three-fold increase over the average required capacity increase achieved each year during the 1990s. Capacity in the transmission and distribution systems needs to grow at least commensurately. Despite this, per capita consumption is only 390 kWh/person and still low compared with Vietnam's neighbors such as China and Thailand.

The Financing Challenge. At least $2 billion per year of new financing needs to be mobilized to meet the rapid growth in demand during the balance of this decade. Greater reliance on more diversified sources of finance is essential. Since 1997, the government has aimed to obtain investment finance from private sources for 20% of generation, although this target may need to be further increased. In addition to foreign-financed Build, Operate, Transfer (BOT) projects and other IPPs, greater use needs to be made of non-government domestic sources of finance, through joint ventures, domestic bond issues and equitization (sale of shares to non-state shareholders), as well as through self-financing via EVN's balance sheet. Thus EVN needs to maintain a strong financial position for borrowing.

Improved access and service, especially to poor and rural consumers. Access to electricity has increased rapidly in Vietnam, from around 51% in 1996 to over 80% at the household level in 2003, but there are still around 16 million people, representing about 3.5 million households, without access to electricity. Moreover, the rural population that is connected suffers from low quality of service, including low voltage and poor reliability. Current systems, often developed by local people to provide rudimentary initial connections are simply unable to meet current and projected load requirements. There is a strong need to ensure better distribution of the benefits of electricity supply to all segments of the population, by improving service in rural areas, both to improve living standards directly, and to support development of local industrial, agricultural and commercial activities for economic growth and employment. Further progress on sector reform. Continued progress on sector reform is important to meet all of these challenges, particularly the financing challenge. In recent years, EVN has developed a much greater commercial orientation and approach to business. EVN has signed power purchase agreements with the private sector for two major power generation projects with a total capacity of 1,500 MW under a BOT format.  Government plans to restructure EVN into separate generation, transmission and distribution entities, and provide for their subsequent equitization, with the establishment of a single buyer in the medium term, and a wholesale power market thereafter."

Source: http://www-ds.worldbank.org/servlet/WDSContentServer/WDSP/IB/2004/11/01/000090341_20041101095127/Rendered/INDEX/29860.txt
6.17 Great Lakes Region - Uganda, Tanzania, Burundi, Rwanda, Kenya 

Excerpt from US Energy Information Administration Web Page:

ELECTRICITY
In 2001, installed electric generating capacity for the Great Lakes region totalled about 1,914 megawatts (MW). Electricity generation for the region in 2001 was 9.1 billion kilowatthours (Bkwh), the majority of which-- 5.2 Bkwh--was hydroelectricity (see Table 6). Total Great Lakes region electricity consumption was 8.7 Bkwh. Kenya, Tanzania and Uganda are developing plans to share power supplies, including a regional energy interconnectivity plan that will enable any EAC country to connect with another nation's electricity supply. Among the nations of the region, Uganda has the biggest hydropower potential (from the Nile River) and would play a major part in any power-sharing project. In the last quarter of 2003, Zambia, Tanzania, and Kenya signed an accord to build an electricity grid that will connect the power grids of the three countries. The feasibility study for the scheme, which includes its environmental impact assessment (EIA), has been financed through a $1.1 million World Bank Credit facility. Construction on the $323 million project, which will link the three countries so that they might access electricity from the Southern Africa Power Pool (SAPP), the regional electricity group, will begin in October 2004 and are scheduled to be completed by the end of 2006. It is envisaged that transmission lines will be constructed between Serenje (Zambia), Mbeye (Tanzania), Arusha (Tanzania) and Nairobi (Kenya), and the capacity of the links may be increased to 400 MW from an originally-envisaged 200 MW. This connection should reduce the cost of power through out the region.

Kenya is highly dependent on hydroelectricity.  Hydroelectricity plants provide about 75% of all electrical output. Five major stations in the Tana River basis supply power to Kenya. They are: Kindaruma (44 MW), Gitaru (225 MW), Kamburu (94.2 MW), Masinga (40 MW) and Kiambere (144 MW). The Turkwel Gorge Hydroelectric station in the Turkana district has a capacity of 106 MW. An additional 30 MW is drawn from the Owen Falls dam in Uganda. Gitaru is the biggest power station in Kenya in terms of installed capacity. The controversial Sondu Miriu hydroelectric power project in Nyakach, started in 1999, is expected to be completed by 2006, adding 60 MW to the national grid. The construction of the $154 million dam, due to be completed by 2002, was halted and may resume in March 2004. The delay occured in May 2002 due to the decision by the Japanese financiers that provided money for the project, to tie the release of additional funds to Kenya meeting the reform targets set by the World Bank and the IMF. The recent resumption of Kenyan contacts with the IMF helped to restart funding for the project.

In November 2003, Kenya and Tanzania began discussing a power supply agreement under which Tanzania's Electricity Supply Company (Tanesco) will supply power to the Kenyan border towns of Lunga Lunga and Vanga. To increase the country's access to additional power supply, Kenya in the same month joined in the memorandum of understanding to set up the so-called Eastern Africa Power Pool of regional countries working toward faster electrification, increased cost-effectiveness and quality of reliable supply in the region.

Around 90% of Tanzania's energy needs are met by biomass, particularly woodfuel. Petroleum and electricity account for 8% of energy consumption, and coal and other sources for less than 1%. Tanzanian government has attempted to diversify the country's sources of energy, but so far with limited successes. The country's electricity supply has been erratic because of the national grid's heavy reliance on hydroelectric power, which in turn depends on rainfall. In the past year, poor rainfall contributed to several electricity shortages due to the inability of the country's Ubungo electricity plant to supply adequate amounts of energy through out the country. Tanesco hopes to have the Songo Songo gas fields begin supplying the country's electrical grid with additional electricity by May 2004, thus decreasing its dependence on hydroelectricity.

Tanzania's sole producer and supplier of electricity, Tanesco continues to face a severe budgetary shortfall, due largely to a multi-million dollar bill for past electricity consumption owed to the company by the Tanzanian government. In July 2002, the company cut off the electricity to a number of government and residential buildings in an attempt to increase revenues by forcing consumers to pay their past due bills. In the first quarter of 2003 a power cut off was also witnessed in Zanzibar, due to similar non-payments. In the last quarter of 2003, the Tanzanian government announced the planned privatization of the Tanesco company, expected to be completed by the last quarter of 2004. Following the example of several neighboring country's Tanesco will be split into generation, transmission, and distribution businesses with NETGroup (South Africa) to run the company during restructuring, overseen by Parastatal Sector Reform Commission.

Only a fraction of Uganda's hydroelectric potential has been developed. Much of the electricity network is poorly maintained and power cuts are frequent. Just 3-5% of the population has regular access to electricity and many towns, especially in the North of the country do not have a power supply. Through loans from the World Bank and the African Development Bank, the Ugandan government has been trying to expand access to electricity in rural areas and to fix the unreliable existing electrical grid. A 200 MW extension at the Owen Falls complex near Jinja, which entered service in 2000, increased total capacity there to 380 MW and enhanced Uganda's position as the main source of power in East Africa. Exports of electricity to Kenya are expected to rise from 30 MW to 50 MW in the next several quarters. Norpak Power, a Norwegian company was awarded a contract in 2003 to build a $360 million-400 million hydroelectric power station in Karuma, on the River Nile in Northern Uganda. The Karuma development, currenlty on hold due to the uncertainties over the Bujagali project, is nevertheless, expected to become operational in 2006 and will add an estimated 200 MW to the national grid. 

The controversial Bujagali dam project was put on hold in July 2002, when the World Bank decided to suspend its support pending further study of the project's environmental consequences and the investigation of corruption allegations associated with the project. In August 2003, US-based AES company announced its pull out from the Bujagali project due to difficulties with financing of its international operations, prompting the World Bank and the Government of Uganda to begin a search for replacement investors. The $550 million hydroelectric dam would be East Africa's largest foreign direct investment project. Opponents say that the dam would be damaging to the environment and would promote excessively high electricity prices in the country.

The Ugandan electricity board split into three entities with transmission assets, under Uganda Electricity Transmission Company (UETC), to be retained by the state and the generation and distribution components to be sold as 20-year concessions. The government of Uganda is also actively seeking $1.69 billion in foreign investment over the next ten years to upgrade its energy sector. In April 1999, British consultants carried out a national energy plan for Uganda which later received government approval. The plan listed five electricity generation units, including the Bujagali hydroelectric facility (250 MW-2,000 MW), Karuma dam (100 MW-200 MW), promoted by Norpak, and the rehabilitation of the Nalubaale dam (formerly the Owens Falls dam) (180 MW) and its extension (five units of 40 MW each). Under the plan, Uganda's government is to retain ownership of existing power stations, but will be able to cede them to private operators under leasing agreements. In August 2002, the South African energy firm Eskom Enterprises made the sole bid for management of the Uganda Electricity Generation Concession (UEGC). The firm offered to charge $41.7 million and is seeking a 12% rate of return on any investments. Eskom plans to spend $35.8 million in generation and maintenance costs. 

A 10-point confidence rebuilding accord was reached in November 2003 by the previously mutually antagonistic governments of Uganda and Rwanda that would see the increase in the energy supply by the former and the expansion of the 132/110 KV Mbarara-Gikondo transmission line between the two countries. Around 86% of Burundi's energy consumption is biomass, comprising of wood, charcoal and peat, and only 11% is petrol products, and 2% electricity. Only 1.5% of the population has access to electricity, over 90% of supplies of which are consumed in Bujumbura.

Rebel attacks through out 2003 and the still not fully implemented cease fire accords and agreements between the various warring sides in Burundi have resulted in several power disruptions to the Burundian capital and have prevented any hydroelectric energy development in the countryside.

RENEWABLE ENERGY
Kenya has two steam stations, the Olkaria renewable power station (45 MW) and the Kipevu Thermal Station (45.5 MW). Nairobi is promoting additional geothermal power, and plans to commission at least six geothermal power plants, with a combined capacity of 3,894 MW, by 2006. The government has also identified the northern Kenyan town of Marsabit as a potential site for installation of a wind-powered electricity generation site that would add 4,400MW to the national grid. The government also hoped to increase its production of geothermal electricity threefold by 2003 when two new geothermal power plants, costing $155 million, were scheduled to be completed at Olkaria. Construction of the 64-MW Olkaria II plant began in January 2000 and by October 2000 was injecting 13 MW into the national grid. The Olkaria III geothermal plant was been constructed and was expected to have a generating capacity of 64 MW by July 2003. Due to budgetary problems similar to Sondu Miriu, however, Olkaria II was only completed in November 2003. When the plants are all online, geothermal power is expected to account for approximately 18% of Kenya's power output by 2017. The government is tabling a Renewables Bill, which will prioritize the buiding of geothermal power projects. The Kenyan Energy Ministry estimates that Kenya has a potential for over 2,000 MW of installed capacity of geothermal electricity, second only to New Zealand. 

Source: http://www.eia.doe.gov/emeu/cabs/eafrica.html#elec 

6.18 Southern Africa and the Southern African Development Community (SADC)

The following provides a brief economic and energy sector overview of Southern Africa, including the fourteen countries that make up the Southern African Development Community (SADC). SADC member-states are Angola, Botswana, Democratic Republic of Congo, Lesotho, Malawi, Mauritius, Mozambique, Namibia, Seychelles, South Africa, Swaziland, Tanzania, Zambia and Zimbabwe. Overviews of non-SADC countries Comoros & Madagascar are also included.

Excerpt from US Energy Information Administration Web Page:

ELECTRICITY
Southern Africa's total installed electric generating capacity was 55,756 MW at the beginning of 2001, the majority of which was thermal (see Table 6). Total electricity generation for the region in 2001 was 230.8 billion kilowatthours (bkwh). Net hydroelectric generation was 30.4 bkwh, with Zambia (7.7 bkwh), Mozambique (7.0 bkwh) and the DRC (5.2 bkwh) being the largest generators. In 2001, total regional electricity consumption was 211.9 bkwh, led by South Africa's 181.2 bkwh (85.5%). Zimbabwe (9.8 bkwh, 4.6%), Zambia (5.5bkwh, 2.6%) and the DRC (3.8 bkwh, 1.8%) were the next largest electricity consumers.

Created in 1995, the South African Power Pool (SAPP) aims to link SADC member states into a single electricity grid. The national utilities currently participating in the SAPP are Angola's Empresa Nacional de Electricidade (ENE), the Botswana Power Corporation (BPC), the DRC's SNEL, the Lesotho Electricity Corporation (LEC), Malawi's Electricity Supply Commission (MESC), Mozambique's Electricidade de Mocambique (EDM), Namibia's NamPower, South Africa's Eskom, the Swaziland Electricity Board (SEB), Tanzania Electric Supply Company (Tanesco), Zambia's ZESCO, and Zimbabwe's ZESA. SAPP's coordination center is located in Harare, Zimbabwe.

Eskom, South Africa's state-owned electricity supplier, is a significant provider of energy to the African continent. It supplies more than 95% of the country's electricity. Around 74% of South Africa's electricity supply comes from coal-fired power stations (proven coal reserves are expected to last more than 150 years). The African continent's one nuclear power plant is situated in Koeberg, near Cape Town, supplying electricity to the economically important Western Cape province. It has a further active lifespan of about 30-40 years; at present there are no plans to expand nuclear energy. 

The DRC has extensive energy resources, including hydroelectric potential estimated at 100,000 MW. The Inga dam alone, on the Congo River, has a potential capacity of 40,000-45,000 MW, sufficient to supply all of Southern Africa's growing electricity needs. Due to continuing political uncertainties and the resulting lack of investor interest, only a fraction of this amount has been developed at Inga. Total installed generating capacity was estimated at 2,473 MW in 2001. However, actual production is estimated at no more than 650-750 MW, largely because two-thirds of the turbines at Inga are not functioning. South Africa's Eskom, is currently involved in the rehabilitation of the Inga dam. The DRC exports hydroelectricity to its neighbour, Republic of Congo along a 220 kilovolt (KV) connection. The interconnection supplies nearly one-third of the electricity consumed in Congo-Brazzaville. Power from Inga is also transmitted to the Zambian grid along a 500-KV DC line from Inga to Kolwezi in southern DRC, and a 220-KV line from Kolwezi to Kitwe in northern Zambia. South Africa also imports DRC's energy output through the SAPP grid. In 2003, talks were also initiated to supply power to electricity-starved Zimbabwe. 

In November 2003, BPC, Eskom, ENE, NamPower and SNEL formed the Westcor Power Project. The project's proclaimed aims are to provide low-cost, affordable and environmentally friendly electricity to ensure that economic development in the region is not constrained by capacity shortages. The first phase of the project will cost an estimated US $4 billion, according to a report by Eskom, and includes the building of a 3,500 MW Inga III hydropower station in DRC, with interconnections for about 1,864 miles of power transmission lines to supply the five Westcor countries. Inga III is the third of four hydropower plants due to be developed along the Congo River. A further phase - beyond Inga III - is Grand Inga, with a potential output of some 39,000 MW. The plan will eventually extend to building hydropower stations in Angola and Namibia. Depending on the outcome of the feasibility studies, the project is due to begin in 2010. 

Mozambique's Cahora Bassa hydroelectric facility is located on the Zambezi river in the western Mozambican province of Tete. The power station's nominal capacity is estimated at 2,075 MW, and it currently supplies electricity domestically, as well as to Zimbabwe and South Africa. Cahora Bassa is operated by Hidroelectrica de Cahora Bassa (HCB), a joint-venture between Portugal and EDM. Currently, Mozambique is seeking funds to modernize the Cahore Bassa at an expected cost of US $40 million. The Mozambican government is also seeking investors for a second hydroelectric facility on the Zambezi River. The $1.3- billion Mepanda N'cua dam is be to built south of the existing Cahora Bassa dam. The new facility will have a capacity of 2,400 MW. The government expects construction to begin in 2005, and generation to begin in 2010. The Mepanda dam will also help to reduce the impact of floods in the Zambezi valley.

In June 2003, it was announced that HCB won the tender to supply Malawi with electricity for a 20 year period starting in 2004. According to the tender documents, the Electricity Supply Corporation of Malawi will be responsible for the transmission line from the dam town of Songo to the Malawian commercial capital of Blantyre, and will have to obtain the necessary funding. The cost is estimated at US $80 million. Work on the line began in late 2003 and is due to be completed in 2004. HCB will eventually supply Malawi with up to 300 MW of power, though it will initially begin supplying 100 MW. The two countries began work on the interconnection of their respective electricity grids, in 1998.

In 2003, Malawi has continued to experience frequent electricity shortages due to damage to the country's powerstations caused by severe flooding, and as a result of the overall lower than expected water levels on the Shire River. Additional problems result from the continuing breakdowns in the country's power transmission network. The Shire river supports four Malawian hydroelectric plants, which account for the majority of the country's electrical output. The previously stated deal on the construction of the131-mile power-supply link from Mozambique's Cahora Bassa dam, is designed to decrease the country's reliance on the Shire River hydroelectric plants. Currently, the lack of available resources prevents the project from moving forward. Additional work continues on the Kapichira hydroelectric power scheme that is designed to add 128 MW to the country's current capacity. 

The Muela hydroelectric power station, build during phase 1A of the Lesotho Highlands Water Project (LHWP), opened in September 1998. The resulting electricity production ended Lesotho's previous dependence on imported electricity from South Africa and resulted in Lesotho's self-sufficiency in electric power. Fully operational since January 1999, the plant has a capacity of 80 MW, but this is due to increase to 110 MW when phase 2 of the LHWP goes ahead. Currently there are plans to privatize the operation of the plant, although no specific time schedule has been established.

In August 2003, it was announced that the Swaziland Electricity Board (SEB) and the European Investment Bank (EIB) had signed a $9.3 million loan agreement covering the construction of a hydroelectric power station at the Maguga dam on the Komati River. The total cost of the project is estimated to amount to $23.6 million, to be spent on purchasing two 2.5-MW turbines, two 11.3-MW generators and the construction of a 66-KV transmission line. The Maguga project forms part of the Swazi government's plan to reduce the importation of electricity from almost 100% of consumption at present to 80%. Most of the country's electricity is currently supplied by South Africa. 

Botswana plans to provide electricity to 70% of the population by March 2009 and to the rest of its citizens by 2016. Currently, only 22% of Botswana's population has access to electricity. Botswana is continuing talks with Eskom and Nampower concerning the importation of additional electricity into the country. At present, nearly 60% of national demand is fullfilled by power imports, but Gaborone is keen to reduce this dependence, in part by developing its large reserves of (low-grade) coal. Through government funding, BPC is engaged in a major programme to extend the electricity grid into rural areas, the largest phase of which was completed in early 2004. BPC plans to spend a total of $700 million to extend the company's transmission and distribution systems.

In March 2003, it was announced that a proposal to build a hydropower plant at Botswana's Popa Falls had been rejected on environmental grounds. Concerns centered on possible damage to the Okavango Delta, the country's premier tourist attraction. The Popa Falls project, which had the potential for 20-30 MW of power generating capacity, was strongly backed by Namibia's NamPower. Construction of the dam was due to start in mid-2004.

In January 2004, the South African government announced its intentions to encourage the private sector to move into power generation in the country.

In an effort to better deal with the issues of frequent blackouts and inefficiencies in the operations of the national water and power utility, Jirama, the Malagasy energy minister announced a new round of bidding open to private firms interested in operating the Madagascar company. The round is set for mid-April 2004.

About 50% of Namibia's electricity comes from its own generating sources. The remaining 50% is imported from South Africa. The main domestic electricity source is the Ruacana hydropower plant. The production level is cyclical, so imports from South Africa are needed to make up the difference between local demand and the periodic gaps in production from Ruacana. Over the last few years, total demand has outstripped the local generating capacity so that even when Ruacana is producing at full capacity, imports are needed to meet Namibia's domestic demand for electricity. The current import agreements between Namibia and South Africa are scheduled to expire in 2005, so Namibia is actively seeking alternative sources, including possible gas-to-electricity (GTE) supplies from the soon to be producing Kudu gas fields, as well as potential hydroelectric supplies from the Kunene River on the border with neighboring Angola.

In February 2004, Eskom of South Africa and HCB of Mozambique announced their refusal to renew contracts with the Zimbabwe Electricity Supply Authority (ZASA). The failures to conclude numerous supply agreements with its African neighbors, due to non-payments of previous delivery charges, has put Zimbabwe in a difficult situation of facing potential power blackouts. Zimbabwe currently imports about 35% of its electricity requirements.

Throughout 2003 and the early months of 2004, Tanzania's electricity supply has remained erratic due to the national grid's heavy reliance on hydroelectric power, which in turn was impacted by poor rainfall. Tanzania Electricity Supply Company (Tanesco) is considering the utilization of the gas to be supplied by the Songo Songo fields and the possibility of linking with the Zambian electricity grid as means of boosting power supply to the country.

Zambia has abundant hydroelectric sources and meets most of its energy needs from its own hydroelectric stations, which are operated by the state-owned and soon to be privatized Zambia Electricity Supply Company (Zesco). Zambia provides considerable electricity exports to its regional neighbors, especially Tanzania and Kenya, and in 2003, was actively seeking foreign investors from China and other countries to refurbish and upgrade its hydroelectric plants.  

Source: http://www.eia.doe.gov/emeu/cabs/sadc.html#elec 

6.19 Internet Links with Power Sector Information

http://www.iaea.org/Publications/Magazines/Bulletin/Bull461/power_to_the_people.html
Sri Lanka

http://www.ieiglobal.org/ESDVol6No1/energypolicy.pdf
http://www.bii.lk/
East Timor

http://siteresources.worldbank.org/INTTIMORLESTE/Resources/Our+Nation+Vision.pdf
Palestine

http://www.pec-gpgc.com/images/2003.pdf
Ethiopia

http://www.afdb.org/en/country_operations/north_east_south/country_strategy_papers/ethiopia_country_strategy_paper_2002_2004
Vietnam

Electricity of Vietnam - http://www.evn.com.vn/default_e.asp 

Nepal

10th National Development Plan, Ch. 16., Electricity Development - 

http://www.npc.gov.np/tenthplan/english/Chapter_16-Electricity1.pdf
Bangladesh

http://www-wds.worldbank.org/servlet/WDSContentServer/WDSP/IB/2004/05/17/000012009_20040517103546/Rendered/INDEX/288480BD.txt
South Africa

Integrated Energy Plan for the Republic of South Africa -  http://www.dme.gov.za/energy/pdf/INTEGRATED_ENERGY_PLAN%20-%20CABINET_RELEASE_3DEC03.pdf 

Lao PDR 

Power System Development Plan - 

http://www.poweringprogress.org/energy_sector/power_system_dev_vol_a.htm 

World Bank

Infrastructure Action Plan - http://www.worldbank.org/html/fpd/infrastructure/IAPboardupdate0200304.pdf 

7 Tables

7.1 Power Sector Investment Needs by sub-sector,  all countries in sample combined
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7.2  Power Sector Investment Needs by country totals

USD Million
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� The selection of countries included are: Nepal, Vietnam, Sri Lanka, East Timor, Uganda, Mozambique, Angola, Ethiopia Tanzania, Kenya and Sudan (of which Uganda, Ethiopia, Tanzania, Kenya and Sudan are part of the Nile Basin Initiative). In addition, countries where Norway has an established cooperation in development assistance in the energy sector have been included; Laos, Bhutan, Bangladesh, Palestine, Namibia and South Africa (ref. Minutes of Meeting of the Task Force 12 February 2005).


� The PPI is available on the Internet; http://ppi.worldbank.org)


� Independent Power Producers (Private Power Projects)
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Chart3
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		Middle East and North Africa
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		Sub-Saharan Africa



Source: PPI Database, World Bank

Investments in Energy Projects with Private Participation by Region
Developing Countries, 1984-2003. Total USD 232.7 billion
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AggregateReportExcel.asp report

		Investments with Private Participation, Energy Sector Developing Countries (all regions)

		Region		Investment Year		Total Investment in Government Assets		Total Investment in Facilities		Total Investment

						(US$ millions)		(US$ millions)		(US$ millions)

		East Asia and Pacific		1984		0		62		62

		East Asia and Pacific		1986		0		526		526

		East Asia and Pacific		1990		0		44		44

		East Asia and Pacific		1991		55		74		129

		East Asia and Pacific		1992		1200		1058		2258

		East Asia and Pacific		1993		70		5391		5460

		East Asia and Pacific		1994		762		5266		6028

		East Asia and Pacific		1995		1960		6411		8371

		East Asia and Pacific		1996		1010		9701		10712

		East Asia and Pacific		1997		984		11045		12029

		East Asia and Pacific		1998		26		4834		4860

		East Asia and Pacific		1999		737		772		1509

		East Asia and Pacific		2000		748		3167		3,914

		East Asia and Pacific		2001		973		2800		3773

		East Asia and Pacific		2002		259		2322		2582

		East Asia and Pacific		2003		1441		4168		5609

				Total		10225		57640		67865

		Europe and Central Asia		1990		0		68		68

		Europe and Central Asia		1991		0		0		0

		Europe and Central Asia		1992		246		650		896

		Europe and Central Asia		1993		0		0		0

		Europe and Central Asia		1994		1100		110		1210

		Europe and Central Asia		1995		2125		1937		4062

		Europe and Central Asia		1996		703		3185		3888

		Europe and Central Asia		1997		928		1366		2294

		Europe and Central Asia		1998		1245		344		1589

		Europe and Central Asia		1999		566		332		898

		Europe and Central Asia		2000		838		3715		4553

		Europe and Central Asia		2001		511		676		1186

		Europe and Central Asia		2002		7498		855		8353

		Europe and Central Asia		2003		810		744		1553

				Total		16568		13982		30549

		Latin America and the Caribbean		1986		6		0		6

		Latin America and the Caribbean		1987		117		0		117

		Latin America and the Caribbean		1988		4		0		4

		Latin America and the Caribbean		1989		727		19		745

		Latin America and the Caribbean		1990		440		524		964

		Latin America and the Caribbean		1991		0		19		19

		Latin America and the Caribbean		1992		1439		264		1703

		Latin America and the Caribbean		1993		996		405		1401

		Latin America and the Caribbean		1994		918		1828		2747

		Latin America and the Caribbean		1995		1352		3761		5113

		Latin America and the Caribbean		1996		4921		3008		7930

		Latin America and the Caribbean		1997		14821		6206		21027

		Latin America and the Caribbean		1998		8538		8253		16791

		Latin America and the Caribbean		1999		3519		4881		8399

		Latin America and the Caribbean		2000		4138		9270		13408

		Latin America and the Caribbean		2001		723		4791		5514

		Latin America and the Caribbean		2002		262		5662		5924

		Latin America and the Caribbean		2003		71		7154		7225

				Total		42991		56044		99034

		Middle East and North Africa		1993		0		2927		2927

		Middle East and North Africa		1994		0		205		205

		Middle East and North Africa		1996		0		209		209

		Middle East and North Africa		1997		3		4608		4611

		Middle East and North Africa		1998		0		250		250

		Middle East and North Africa		1999		0		898		898

		Middle East and North Africa		2000		0		150		150

		Middle East and North Africa		2001		0		2185		2185

		Middle East and North Africa		2003		0		360		360

				Total		3		11792		11795

		South Asia		1991		0		614		614

		South Asia		1992		0		20		20

		South Asia		1993		3		1048		1051

		South Asia		1994		0		2078		2078

		South Asia		1995		1		2782		2783

		South Asia		1996		393		2793		3186

		South Asia		1997		0		1511		1511

		South Asia		1998		144		1147		1291

		South Asia		1999		245		457		702

		South Asia		2000		0		2951		2951

		South Asia		2001		0		903		903

		South Asia		2002		99		0		99

		South Asia		2003		0		242		242

				Total		884		16545		17429

		Sub-Saharan Africa		1990		0		40		40

		Sub-Saharan Africa		1992		0		23		23

		Sub-Saharan Africa		1993		0		0		0

		Sub-Saharan Africa		1994		0		76		76

		Sub-Saharan Africa		1995		0		77		77

		Sub-Saharan Africa		1996		0		715		715

		Sub-Saharan Africa		1997		214		902		1116

		Sub-Saharan Africa		1998		600		116		716

		Sub-Saharan Africa		1999		48		387		435

		Sub-Saharan Africa		2000		33		693		727

		Sub-Saharan Africa		2001		73		791		864

		Sub-Saharan Africa		2002		0		1222		1222

		Sub-Saharan Africa		2003		0		90		90

				Total		969		5130		6099

		Grand Total				71638		161133		232771





Pivot Table

		Investments in Energy Projects with Private Participation

		USD million

		Sum of Total Investment		Region

		Investment Year		East Asia and Pacific		Europe and Central Asia		Latin America and the Caribbean		Middle East and North Africa		South Asia		Sub-Saharan Africa		Grand Total

		1984		62												62

		1986		526				6								532

		1987						117								117

		1988						4								4

		1989						745								745

		1990		44		68		964						40		1,116

		1991		129		0		19				614				761

		1992		2,258		896		1,703				20		23		4,900

		1993		5,460		0		1,401		2,927		1,051		0		10,839

		1994		6,028		1,210		2,747		205		2,078		76		12,344

		1995		8,371		4,062		5,113				2,783		77		20,406

		1996		10,712		3,888		7,930		209		3,186		715		26,639		4,900		10,839		12,344		20,406		26,639		42,586		25,497		12,840		25,702		14,425		18,178		15,079

		1997		12,029		2,294		21,027		4,611		1,511		1,116		42,586

		1998		4,860		1,589		16,791		250		1,291		716		25,497

		1999		1,509		898		8,399		898		702		435		12,840

		2000		3,914		4,553		13,408		150		2,951		727		25,702

		2001		3,773		1,186		5,514		2,185		903		864		14,425

		2002		2,582		8,353		5,924				99		1,222		18,178

		2003		5,609		1,553		7,225		360		242		90		15,079

		Grand Total		67,864		30,549		99,035		11,795		17,429		6,099		232,771

		Source: Private Participation in Infrastructure Database, World Bank
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Source: PPI Database, World Bank

Investments in Energy Projects with Private Participation by Region
Developing Countries, 1984-2003. Total USD 232.7 billion
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		2005

		2006
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		2008
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		2010



Total all countries in sample

USD mn

Power Sector Investment Needs

919.437

2096.953

2906.002

4580.93

4745.134

4366.362



Total

		Power Sector Investment Needs

		Start Year		2005

		Country		All in sample

								2005		2006		2007		2008		2009		2010		2011		2012		2013		2014		2015		2016		2017		2018		2019		2020		Total

		Generation*

				HP				344		984		1,697		2,535		2,390		1,382		1,898		1,306		1,007		1,462		1,774		1,829		1,185		425		0		0		0

				Thermal				232		687		257		1,219		1,418		2,122		982		707		725		1,416		1,496		1,025		2,236		523		5,577		5,052		25,672

				Other				0		11		195		195		336		358		599		460		381		225		275		100		100		181		181		177		3,771

		Transmission**						283		335		666		561		519		418		272		217		201		198		238		233		196		216		184		180		4,917

		Distribution/Grid Extension***						61		80		92		72		83		86		61		60		71		69		69		57		51		55		55		52		1,073

		Total all countries in sample						919		2,097		2,906		4,581		4,745		4,366		3,811		2,749		2,385		3,369		3,851		3,244		3,768		1,400		0		0		0
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Total 2

		2005		2005		2005		2005		2005

		2006		2006		2006		2006		2006

		2007		2007		2007		2007		2007

		2008		2008		2008		2008		2008

		2009		2009		2009		2009		2009

		2010		2010		2010		2010		2010

		2011		2011		2011		2011		2011

		2012		2012		2012		2012		2012

		2013		2013		2013		2013		2013

		2014		2014		2014		2014		2014

		2015		2015		2015		2015		2015

		2016		2016		2016		2016		2016

		2017		2017		2017		2017		2017

		2018		2018		2018		2018		2018

		2019		2019		2019		2019		2019

		2020		2020		2020		2020		2020
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Angola

		Power Sector Investment Needs

																																												Total up to		Percentages of

								2005		2006		2007		2008		2009		2010		2011		2012		2013		2014		2015		2016		2017		2018		2019		2020		Total				2010		Total		Total excl. Vietnam

		Angola						0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0				0		0%		0%

		Bangladesh						0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0				0		0%		0%

		Bhutan						0		0		172		172		290		290		465		293		293		225		275		100		100		181		181		177		3,214				924		6%		26%

		East Timor						3		1		29		51		24		12		1		1		1		1		1		3		2		1		4		1		135				120		0%		1%

		Ethiopia						29		47		32		14		3		13		59		104		119		140		171		113		128		146		150		122		1,388				138		2%		11%

		Kenya						202		201		217		182		165		163		212		228		229		219		196		79		16		0		0		0		2,309				1,129		4%		19%

		Laos						59		63		71		53		88		115		109		111		90		30		40		30		20		20		20		22		942				449		2%		8%

		Mozambique						70		104		361		298		295		236		79		68		41		50		61		64		49		68		62		56		1,962				1,363		3%		16%

		Namibia						0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0				0		0%		0%

		Nepal						181		198		157		116		205		178		106		1		3		15		31		27		2		0		0		0		1,220				1,035		2%		10%

		Palestine						0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0				0		0%		0%

		Sri Lanka						0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0				0		0%		0%

		South Africa						0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0				0		0%		0%

		Tanzania						54		69		151		194		96		0		55		118		85		40		107		108		32		35		83		53		1,280				564		2%		10%

		Vietnam						322		1,414		1,717		3,501		3,579		3,360		2,725		1,825		1,524		2,649		1,421		2,698		3,917		2,299		6,675		5,425		45,051				13,893		78%

		Uganda						0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0				0		0%		0%

		Total						2,924		4,103		4,913		6,589		6,754		6,376		5,822		4,761		4,398		5,383		4,318		5,239		6,283		4,768		9,193		7,876		57,501				31,660		100%		100%





Angola

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0
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Bangladesh

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0
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		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0
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Bhutan

		

		Country		Angola

								2005		2006		2007		2008		2009		2010		2011		2012		2013		2014		2015		2016		2017		2018		2019		2020		Total

		Generation*

				HP																																				0

				Thermal																																				0

				Other																																				0

		Transmission**																																						0

		Distribution/Grid Extension***																																						0

		Total						0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0





East Timor

		

				Country		Banglasdesh

										2005		2006		2007		2008		2009		2010		2011		2012		2013		2014		2015		2016		2017		2018		2019		2020		Total

				Generation*

						HP																																				0

						Thermal																																				0

						Other																																				0

				Transmission**																																						0

				Distribution/Grid Extension***																																						0

				Total						0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0





Ethiopia

		

		Country		Bhutan

								2005		2006		2007		2008		2009		2010		2011		2012		2013		2014		2015		2016		2017		2018		2019		2020		Total

		Generation*

				HP																																				0

				Thermal																																				0

				Other								172		172		290		290		465		293		293		225		275		100		100		181		181		177		3214

		Transmission**																																						0

		Distribution/Grid Extension***																																						0

		Total						0		0		172		172		290		290		465		293		293		225		275		100		100		181		181		177		3214

		Source: Norconsult Water Resources Management Plan and Update of the Power System Master Plan - 2003, Bhutan, Executive Summary, Table 14.2

		* Note: These figures include generation and transmission, but not distribution.

		The report where these figures were extracted also contains information and construction costs for specific projects.





Kenya

		

		Country		East Timor

								2005		2006		2007		2008		2009		2010		2011		2012		2013		2014		2015		2016		2017		2018		2019		2020		Total

		Generation*

				HP								20.4		42.4		16.2		4.1																						83.1

				Thermal				2.7		0.3		0.3		0.3		0.3		0.3		0.3		0.4		0.4		0.4		0.5		2.9		1.9		0.5		4.1		0.5		16.1

				Other																																				0

		Transmission**										7.2		7.2		7.2		7.2		0.1		0.1																		29

		Distribution/Grid Extension***						0.7		0.7		0.7		0.7		0.7		0.3		0.3		0.3		0.3		0.3		0.3		0.3		0.3		0.3		0.3		0.3		6.8

		Total						3.4		1		28.6		50.6		24.4		11.9		0.7		0.8		0.7		0.7		0.8		3.2		2.2		0.8		4.4		0.8		135

		*		Source: East Timor Power Sector, Priorities and Proposed Sector Investment Programme, Annex Table 5, p. 41 (Norconsult server - L:\TIMOR-LESTE\3760000\Power Sector Dev Plan)

		**		Source: East Timor Power Sector, Priorities and Proposed Sector Investment Programme, Annex Table 5, p. 41 (Norconsult server - L:\TIMOR-LESTE\3760000\Power Sector Dev Plan)

		***		Source: East Timor Power Sector, Priorities and Proposed Sector Investment Programme, Annex Table 5, p. 41 (Norconsult server - L:\TIMOR-LESTE\3760000\Power Sector Dev Plan)

				Note: 2004 data





Laos

		

		Country		Ethiopia

								2005		2006		2007		2008		2009		2010		2011		2012		2013		2014		2015		2016		2017		2018		2019		2020		Total

		Generation*

				HP														9.3		32		63.7		99.6		112.9		122		95.3		112.2		120.5		126.6		95.5		989.6

				Thermal																22		34.6		13.2																69.8

				Other																																				0

		Transmission**						28.7		47		32		14.3		2.9		3.5		5		5.2		6.3		26.8		48.7		17.4		15.9		25.9		23.1		26.3		329

		Distribution/Grid Extension***																																						0

		Total						28.7		47		32		14.3		2.9		12.8		59		103.5		119.1		139.7		170.7		112.7		128.1		146.4		149.7		121.8		1388.4

		Source: Power System Masterplan (2002 update)

		*		Source: Acres International Limited Ethiopian Power System Expansion Master Plan. January 2003 (draft)

		**		Source: Acres International Limited Ethiopian Power System Expansion Master Plan. January 2003 (draft)

		Note that the investment figures for the hydro power plants Gilget Gibe 2, Tekeze and Sor 2 are not included.





Mozambique

		

		Country		Kenya

								2005		2006		2007		2008		2009		2010		2011		2012		2013		2014		2015		2016		2017		2018		2019		2020		Total

		Generation*

				HP				66.2		89.3		82.5		44.5		11.6																								294.1

				Thermal				129.6		98.8		102		102.5		137.7		129.8		159.2		171.9		171.3		191.1		188.4		73.7		13.7								1669.7

				Other																																				0

		Transmission**						6.2		12.9		32.2		35.2		15.3		32.9		53.2		56.1		57.6		28.3		7.7		5.6		1.9								345.1

		Distribution/Grid Extension***																																						0

		Total						202		201		216.7		182.2		164.6		162.7		212.4		228		228.9		219.4		196.1		79.3		15.6		0		0		0		2308.9

						*		Source: Acres International Limited. Update of Least-Cost Power Development Plan. Draft Final Report. December 1997

						**		Source: Acres International Limited. Update of Least-Cost Power Development Plan. Draft Final Report. December 1997

						Note: FY 1997 values





Namibia

		

		Country		Laos

								2005		2006		2007		2008		2009		2010		2011		2012		2013		2014		2015		2016		2017		2018		2019		2020		Total

		Generation*

				HP																																				0

				Thermal																																				0

				Other						11		23		23		46		68		88		91		58																405

		Transmission**						23																				10		10										43

		Distribution/Grid Extension***						36		52		49		31		43		47		21		21		32		30		30		20		20		20		20		22		494

		Total						59		63		71		53		88		115		109		111		90		30		40		30		20		20		20		22		942

		*		Source: Lao PDR Power System Development Plan, Final Report, Table 7.13: Domestic Power Sector Investment Schedule

				Link: http://www.poweringprogress.org/energy_sector/pdf_files/power_system_dev/Volume%20A%20-%20Main%20Report%20in%20Sections/Section%207.pdf

				Note: FY 2003 values



Link: http://www.poweringprogress.org/energy_sector/pdf_files/power_system_dev/Volume%20A%20-%20Main%20Report%20in%20Sections/Section%207.pdf



Nepal

		

		Country		Mozambique

								2005		2006		2007		2008		2009		2010		2011		2012		2013		2014		2015		2016		2017		2018		2019		2020		Total

		Generation*

				HP				4		13		12		6																										35

				Thermal																																				0

				Other																																				0

		Transmission**						42		63		307		252		255		198		39		30		2		12		23		28		18		33		26		26		1,354

		Distribution/Grid Extension***						24		27		42		40		39		38		39		39		39		39		39		37		31		35		35		30		573

		Total						70		104		361		298		295		236		79		68		41		50		61		64		49		68		62		56		1,962

		*		Source: Norconsult/SwedPower Mozambique Electricity Master Plan Study - 2004, Ch. 14, Table 14.2

		**		Source: Norconsult/SwedPower Mozambique Electricity Master Plan Study - 2004, Ch. 7, Table 7.74

		***		Source: Norconsult/SwedPower Mozambique Electricity Master Plan Study - 2004, Ch. 10, Table 10.51

		Note that the investment plan figures for generation do not include development of Mepanda Uncua (1300MW) or development of Cahora Bassa North Bank (850 MW).  The Master Plan report where the above figures were extracted contains specific information and





Palestina

		

		Country		Namibia

								2005		2006		2007		2008		2009		2010		2011		2012		2013		2014		2015		2016		2017		2018		2019		2020		Total

		Generation*

				HP																																				0

				Thermal																																				0

				Other																																				0

		Transmission**																																						0

		Distribution/Grid Extension***																																						0

		Total						0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0





Sri Lanka

		

		Country		Nepal

								2005		2006		2007		2008		2009		2010		2011		2012		2013		2014		2015		2016		2017		2018		2019		2020		Total

		Generation*

				HP				144		151		104		115		161		126		57		0		0		14		25		17		0								914

				Thermal																																				0

				Other																																				0

		Transmission**						37		47		53		1		44		52		49		1		3		1		6		10		2								306

		Distribution/Grid Extension***																																						0

		Total						181		198		157		116		205		178		106		1		3		15		31		27		2		0		0		0		1220

		*		Source:  Norconsult International AS, Power System Master Plan for Nepal, Final Report, p. 6-44, 1998

		**		Source:  Norconsult International AS, Power System Master Plan for Nepal, Final Report, Table 10.20, 1998

				Note: FY 1997 (beginning) values, Hydro Scenario Only

				Excerpt from the report:  "The investment programme is presented in total (the report also presents the programme per project).  For the figures above, no private participation is assumed, which implies that all projects will be developed by NEA.

				For illustrative purposes, development expenditure by the Government of Nepal allocated to the power sector was on average for the period FY 1994-1996 the countervalue of USD 44 million per year.  Capital investments by NEA during the same period averaged

				The report also contains cost information about specific possible projects, including transmission costs, investment costs, upfront costs and IDC (p. 5-8), as well as various investment scenarios and the present value of each of these.  Some contain therm





South Africa

		

		Country		Palestine

								2005		2006		2007		2008		2009		2010		2011		2012		2013		2014		2015		2016		2017		2018		2019		2020		Total

		Generation*

				HP																																				0

				Thermal																																				0

				Other																																				0

		Transmission**																																						0

		Distribution/Grid Extension***																																						0

		Total						0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0





Tanzania

		

		Country		Sri Lanka

								2005		2006		2007		2008		2009		2010		2011		2012		2013		2014		2015		2016		2017		2018		2019		2020		Total

		Generation*

				HP																																				0

				Thermal																																				0

				Other																																				0

		Transmission**																																						0

		Distribution/Grid Extension***																																						0

		Total						0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0





Vietnam

		

		Country		South Africa

								2005		2006		2007		2008		2009		2010		2011		2012		2013		2014		2015		2016		2017		2018		2019		2020		Total

		Generation*

				HP																																				0

				Thermal																																				0

				Other																																				0

		Transmission**																																						0

		Distribution/Grid Extension***																																						0

		Total						0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0





Uganda

		

		Country		Tanzania

								2005		2006		2007		2008		2009		2010		2011		2012		2013		2014		2015		2016		2017		2018		2019		2020		Total

		Generation*

				HP				54		69		82		82		58		0		9		42		48		35		79		67		22		4						652

				Thermal								11		16														11		16				22		73		51		200

				Other****																46		76		30																152

		Transmission**						0		0		58		96		38		0		0		0		7		5		17		25		9		9		10		2		276

		Distribution/Grid Extension***																																						0

		Total						54		69		151		194		96		0		55		118		85		40		107		108		32		35		83		53		1,280

		*		Source: Tanzania Electric Supply Company Power System Master Plan, Final Report, June 1999, Acres International, Table 12.5 - Investment Requirements

		**		Source: Tanzania Electric Supply Company Power System Master Plan, Final Report, June 1999, Acres International, Table 12.5 - Investment Requirements

		***		Source:

		****		Import from Zambia

		Note: FY 1998 values

				The Power System Masterplan (2002 update), shows a similar total investment program up to 2020; 770 mn USD in generation and 330 mn USD in Transmission - all together 1100 mn USD. However, investments in thermal generation appears earlier and hp investmen





		

		Country		Vietnam

								2005		2006		2007		2008		2009		2010		2011		2012		2013		2014		2015		2016		2017		2018		2019		2020		Total

		Generation*

				HP				76		661		1396		2245		2143		1243		1800		1200		859		1300				1629		1548		1650		1050		300		19100

				Thermal				100		588		144		1100		1280		1992		800		500		540		1224		1296		932		2220		500		5500		5000		23716

				Other																																				0

		Transmission**						146		165		177		156		156		125		125		125		125		125		125		137		149		149		125		125		2235

		Distribution/Grid Extension***																																						0

		Total						322		1414		1717		3501		3579		3360		2725		1825		1524		2649		1421		2698		3917		2299		6675		5425		45051





		

		Country		Uganda

								2005		2006		2007		2008		2009		2010		2011		2012		2013		2014		2015		2016		2017		2018		2019		2020		Total

		Generation*

				HP																																				0

				Thermal																																				0

				Other																																				0

		Transmission**																																						0

		Distribution/Grid Extension***																																						0

		Total						0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0
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108.35

0

0

0

100

2.2

128.1

15.6

19.865

49.26

0

2

0

0

0

31.56

0

0

0

181

0.8

146.4

0

19.865

67.87

0

0

0

0

0

35

0

0

0

181

4.4

149.7

0

19.865

61.51

0

0

0

0

0

82.6

0

0

0

177

0.8

121.8

0

21.883

56.12

0

0

0

0

0

53.4

0



Total

		Power Sector Investment Needs

		Start Year		2005

		Country		All in sample

								2005		2006		2007		2008		2009		2010		2011		2012		2013		2014		2015		2016		2017		2018		2019		2020		Total

		Generation*

				HP				344		984		1,697		2,535		2,390		1,382		1,898		1,306		1,007		1,462		1,774		1,829		1,185		425		1,177		396		21,789

				Thermal				232		687		257		1,219		1,418		2,122		982		707		725		1,416		1,496		1,025		2,236		523		5,577		5,052		25,672

				Other				0		11		195		195		336		358		599		460		381		225		275		100		100		181		181		177		3,771

		Transmission**						283		335		666		561		519		418		272		217		201		198		238		233		196		216		184		180		4,917

		Distribution/Grid Extension***						61		80		92		72		83		86		61		60		71		69		69		57		51		55		55		52		1,073

		Total all countries in sample						919		2,097		2,906		4,581		4,745		4,366		3,811		2,749		2,385		3,369		3,851		3,244		3,768		1,400		7,174		5,856		57,222





Total

		0

		0

		0

		0

		0

		0



Total all countries in sample

USD mn

Power Sector Investment Needs

0

0

0

0

0

0



Total 2

		2005		2005		2005		2005		2005

		2006		2006		2006		2006		2006

		2007		2007		2007		2007		2007

		2008		2008		2008		2008		2008

		2009		2009		2009		2009		2009

		2010		2010		2010		2010		2010

		2011		2011		2011		2011		2011

		2012		2012		2012		2012		2012

		2013		2013		2013		2013		2013

		2014		2014		2014		2014		2014

		2015		2015		2015		2015		2015

		2016		2016		2016		2016		2016

		2017		2017		2017		2017		2017

		2018		2018		2018		2018		2018

		2019		2019		2019		2019		2019

		2020		2020		2020		2020		2020



HP

Thermal

Other

Transmission**

Distribution/Grid Extension***

USD mn

Power Sector Investment Needs

0
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0

0

0

0

0

0

0
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Angola

		Power Sector Investment Needs

																																												Total up to		Percentages of

								2005		2006		2007		2008		2009		2010		2011		2012		2013		2014		2015		2016		2017		2018		2019		2020		Total				2010		Total		Total excl. Vietnam

		Angola						0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0				0		0%		0%

		Bangladesh						0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0				0		0%		0%

		Bhutan						0		0		172		172		290		290		465		293		293		225		275		100		100		181		181		177		3,214				924		6%		26%

		East Timor						3		1		29		51		24		12		1		1		1		1		1		3		2		1		4		1		135				120		0%		1%

		Ethiopia						29		47		32		14		3		13		59		104		119		140		171		113		128		146		150		122		1,388				138		2%		11%

		Kenya						202		201		217		182		165		163		212		228		229		219		196		79		16		0		0		0		2,309				1,129		4%		19%

		Laos						59		63		71		53		88		115		109		111		90		30		40		30		20		20		20		22		942				449		2%		8%

		Mozambique						70		104		361		298		295		236		79		68		41		50		61		64		49		68		62		56		1,962				1,363		3%		16%

		Namibia						0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0				0		0%		0%

		Nepal						181		198		157		116		205		178		106		1		3		15		31		27		2		0		0		0		1,220				1,035		2%		10%

		Palestine						0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0				0		0%		0%

		Sri Lanka						0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0				0		0%		0%

		South Africa						0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0				0		0%		0%

		Tanzania						54		69		151		194		96		0		55		118		85		40		107		108		32		35		83		53		1,280				564		2%		10%

		Vietnam						322		1,414		1,717		3,501		3,579		3,360		2,725		1,825		1,524		2,649		1,421		2,698		3,917		2,299		6,675		5,425		45,051				13,893		78%

		Uganda						0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0				0		0%		0%

		Total						919		2,097		2,906		4,581		4,745		4,366		3,811		2,749		2,385		3,369		2,303		3,223		4,266		2,750		7,174		5,856		57,501				19,615		100%		100%





Angola

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0



Angola

Bangladesh

Bhutan

East Timor

Ethiopia

Kenya

Laos

Mozambique

Namibia

Nepal

Palestine

Sri Lanka

South Africa

Tanzania

Uganda

Vietnam

USD mn

Power Sector Investment Needs 
Developing Countries as defined by the study
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Bangladesh

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0



Angola

Bangladesh

Bhutan

East Timor

Ethiopia

Kenya

Laos

Mozambique

Namibia

Nepal

Palestine

Sri Lanka

South Africa

Tanzania

Uganda

USD mn

Power Sector Investment Needs 
Developing Countries as defined by the study excluding Vietnam
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Bhutan

		

		Country		Angola

								2005		2006		2007		2008		2009		2010		2011		2012		2013		2014		2015		2016		2017		2018		2019		2020		Total

		Generation*

				HP																																				0

				Thermal																																				0

				Other																																				0

		Transmission**																																						0

		Distribution/Grid Extension***																																						0

		Total						0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0





East Timor

		

				Country		Banglasdesh

										2005		2006		2007		2008		2009		2010		2011		2012		2013		2014		2015		2016		2017		2018		2019		2020		Total

				Generation*

						HP																																				0

						Thermal																																				0

						Other																																				0

				Transmission**																																						0

				Distribution/Grid Extension***																																						0

				Total						0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0





Ethiopia

		

		Country		Bhutan

								2005		2006		2007		2008		2009		2010		2011		2012		2013		2014		2015		2016		2017		2018		2019		2020		Total

		Generation*

				HP																																				0

				Thermal																																				0

				Other								172		172		290		290		465		293		293		225		275		100		100		181		181		177		3214

		Transmission**																																						0

		Distribution/Grid Extension***																																						0

		Total						0		0		172		172		290		290		465		293		293		225		275		100		100		181		181		177		3214

		Source: Norconsult Water Resources Management Plan and Update of the Power System Master Plan - 2003, Bhutan, Executive Summary, Table 14.2

		* Note: These figures include generation and transmission, but not distribution.

		The report where these figures were extracted also contains information and construction costs for specific projects.





Kenya

		

		Country		East Timor

								2005		2006		2007		2008		2009		2010		2011		2012		2013		2014		2015		2016		2017		2018		2019		2020		Total

		Generation*

				HP								20.4		42.4		16.2		4.1																						83.1

				Thermal				2.7		0.3		0.3		0.3		0.3		0.3		0.3		0.4		0.4		0.4		0.5		2.9		1.9		0.5		4.1		0.5		16.1

				Other																																				0

		Transmission**										7.2		7.2		7.2		7.2		0.1		0.1																		29

		Distribution/Grid Extension***						0.7		0.7		0.7		0.7		0.7		0.3		0.3		0.3		0.3		0.3		0.3		0.3		0.3		0.3		0.3		0.3		6.8

		Total						3.4		1		28.6		50.6		24.4		11.9		0.7		0.8		0.7		0.7		0.8		3.2		2.2		0.8		4.4		0.8		135

		*		Source: East Timor Power Sector, Priorities and Proposed Sector Investment Programme, Annex Table 5, p. 41 (Norconsult server - L:\TIMOR-LESTE\3760000\Power Sector Dev Plan)

		**		Source: East Timor Power Sector, Priorities and Proposed Sector Investment Programme, Annex Table 5, p. 41 (Norconsult server - L:\TIMOR-LESTE\3760000\Power Sector Dev Plan)

		***		Source: East Timor Power Sector, Priorities and Proposed Sector Investment Programme, Annex Table 5, p. 41 (Norconsult server - L:\TIMOR-LESTE\3760000\Power Sector Dev Plan)

				Note: 2004 data





Laos

		

		Country		Ethiopia

								2005		2006		2007		2008		2009		2010		2011		2012		2013		2014		2015		2016		2017		2018		2019		2020		Total

		Generation*

				HP														9.3		32		63.7		99.6		112.9		122		95.3		112.2		120.5		126.6		95.5		989.6

				Thermal																22		34.6		13.2																69.8

				Other																																				0

		Transmission**						28.7		47		32		14.3		2.9		3.5		5		5.2		6.3		26.8		48.7		17.4		15.9		25.9		23.1		26.3		329

		Distribution/Grid Extension***																																						0

		Total						28.7		47		32		14.3		2.9		12.8		59		103.5		119.1		139.7		170.7		112.7		128.1		146.4		149.7		121.8		1388.4

		Source: Power System Masterplan (2002 update)

		*		Source: Acres International Limited Ethiopian Power System Expansion Master Plan. January 2003 (draft)

		**		Source: Acres International Limited Ethiopian Power System Expansion Master Plan. January 2003 (draft)

		Note that the investment figures for the hydro power plants Gilget Gibe 2, Tekeze and Sor 2 are not included.





Mozambique

		

		Country		Kenya

								2005		2006		2007		2008		2009		2010		2011		2012		2013		2014		2015		2016		2017		2018		2019		2020		Total

		Generation*

				HP				66.2		89.3		82.5		44.5		11.6																								294.1

				Thermal				129.6		98.8		102		102.5		137.7		129.8		159.2		171.9		171.3		191.1		188.4		73.7		13.7								1669.7

				Other																																				0

		Transmission**						6.2		12.9		32.2		35.2		15.3		32.9		53.2		56.1		57.6		28.3		7.7		5.6		1.9								345.1

		Distribution/Grid Extension***																																						0

		Total						202		201		216.7		182.2		164.6		162.7		212.4		228		228.9		219.4		196.1		79.3		15.6		0		0		0		2308.9

						*		Source: Acres International Limited. Update of Least-Cost Power Development Plan. Draft Final Report. December 1997

						**		Source: Acres International Limited. Update of Least-Cost Power Development Plan. Draft Final Report. December 1997

						Note: FY 1997 values





Namibia

		

		Country		Laos

								2005		2006		2007		2008		2009		2010		2011		2012		2013		2014		2015		2016		2017		2018		2019		2020		Total

		Generation*

				HP																																				0

				Thermal																																				0

				Other						11		23		23		46		68		88		91		58																405

		Transmission**						23																				10		10										43

		Distribution/Grid Extension***						36		52		49		31		43		47		21		21		32		30		30		20		20		20		20		22		494

		Total						59		63		71		53		88		115		109		111		90		30		40		30		20		20		20		22		942

		*		Source: Lao PDR Power System Development Plan, Final Report, Table 7.13: Domestic Power Sector Investment Schedule

				Link: http://www.poweringprogress.org/energy_sector/pdf_files/power_system_dev/Volume%20A%20-%20Main%20Report%20in%20Sections/Section%207.pdf

				Note: FY 2003 values



Link: http://www.poweringprogress.org/energy_sector/pdf_files/power_system_dev/Volume%20A%20-%20Main%20Report%20in%20Sections/Section%207.pdf



Nepal

		

		Country		Mozambique

								2005		2006		2007		2008		2009		2010		2011		2012		2013		2014		2015		2016		2017		2018		2019		2020		Total

		Generation*

				HP				4		13		12		6																										35

				Thermal																																				0

				Other																																				0

		Transmission**						42		63		307		252		255		198		39		30		2		12		23		28		18		33		26		26		1,354

		Distribution/Grid Extension***						24		27		42		40		39		38		39		39		39		39		39		37		31		35		35		30		573

		Total						70		104		361		298		295		236		79		68		41		50		61		64		49		68		62		56		1,962

		*		Source: Norconsult/SwedPower Mozambique Electricity Master Plan Study - 2004, Ch. 14, Table 14.2

		**		Source: Norconsult/SwedPower Mozambique Electricity Master Plan Study - 2004, Ch. 7, Table 7.74

		***		Source: Norconsult/SwedPower Mozambique Electricity Master Plan Study - 2004, Ch. 10, Table 10.51

		Note that the investment plan figures for generation do not include development of Mepanda Uncua (1300MW) or development of Cahora Bassa North Bank (850 MW).  The Master Plan report where the above figures were extracted contains specific information and





Palestina

		

		Country		Namibia

								2005		2006		2007		2008		2009		2010		2011		2012		2013		2014		2015		2016		2017		2018		2019		2020		Total

		Generation*

				HP																																				0

				Thermal																																				0

				Other																																				0

		Transmission**																																						0

		Distribution/Grid Extension***																																						0

		Total						0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0





Sri Lanka

		

		Country		Nepal

								2005		2006		2007		2008		2009		2010		2011		2012		2013		2014		2015		2016		2017		2018		2019		2020		Total

		Generation*

				HP				144		151		104		115		161		126		57		0		0		14		25		17		0								914

				Thermal																																				0

				Other																																				0

		Transmission**						37		47		53		1		44		52		49		1		3		1		6		10		2								306

		Distribution/Grid Extension***																																						0

		Total						181		198		157		116		205		178		106		1		3		15		31		27		2		0		0		0		1220

		*		Source:  Norconsult International AS, Power System Master Plan for Nepal, Final Report, p. 6-44, 1998

		**		Source:  Norconsult International AS, Power System Master Plan for Nepal, Final Report, Table 10.20, 1998

				Note: FY 1997 (beginning) values, Hydro Scenario Only

				Excerpt from the report:  "The investment programme is presented in total (the report also presents the programme per project).  For the figures above, no private participation is assumed, which implies that all projects will be developed by NEA.

				For illustrative purposes, development expenditure by the Government of Nepal allocated to the power sector was on average for the period FY 1994-1996 the countervalue of USD 44 million per year.  Capital investments by NEA during the same period averaged

				The report also contains cost information about specific possible projects, including transmission costs, investment costs, upfront costs and IDC (p. 5-8), as well as various investment scenarios and the present value of each of these.  Some contain therm





South Africa

		

		Country		Palestine

								2005		2006		2007		2008		2009		2010		2011		2012		2013		2014		2015		2016		2017		2018		2019		2020		Total

		Generation*

				HP																																				0

				Thermal																																				0

				Other																																				0

		Transmission**																																						0

		Distribution/Grid Extension***																																						0

		Total						0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0





Tanzania

		

		Country		Sri Lanka

								2005		2006		2007		2008		2009		2010		2011		2012		2013		2014		2015		2016		2017		2018		2019		2020		Total

		Generation*

				HP																																				0

				Thermal																																				0

				Other																																				0

		Transmission**																																						0

		Distribution/Grid Extension***																																						0

		Total						0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0





Vietnam

		

		Country		South Africa

								2005		2006		2007		2008		2009		2010		2011		2012		2013		2014		2015		2016		2017		2018		2019		2020		Total

		Generation*

				HP																																				0

				Thermal																																				0

				Other																																				0

		Transmission**																																						0

		Distribution/Grid Extension***																																						0

		Total						0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0





Uganda

		

		Country		Tanzania

								2005		2006		2007		2008		2009		2010		2011		2012		2013		2014		2015		2016		2017		2018		2019		2020		Total

		Generation*

				HP				54		69		82		82		58		0		9		42		48		35		79		67		22		4						652

				Thermal								11		16														11		16				22		73		51		200

				Other****																46		76		30																152

		Transmission**						0		0		58		96		38		0		0		0		7		5		17		25		9		9		10		2		276

		Distribution/Grid Extension***																																						0

		Total						54		69		151		194		96		0		55		118		85		40		107		108		32		35		83		53		1,280

		*		Source: Tanzania Electric Supply Company Power System Master Plan, Final Report, June 1999, Acres International, Table 12.5 - Investment Requirements

		**		Source: Tanzania Electric Supply Company Power System Master Plan, Final Report, June 1999, Acres International, Table 12.5 - Investment Requirements

		***		Source:

		****		Import from Zambia

		Note: FY 1998 values

				The Power System Masterplan (2002 update), shows a similar total investment program up to 2020; 770 mn USD in generation and 330 mn USD in Transmission - all together 1100 mn USD. However, investments in thermal generation appears earlier and hp investmen





		

		Country		Vietnam

								2005		2006		2007		2008		2009		2010		2011		2012		2013		2014		2015		2016		2017		2018		2019		2020		Total

		Generation*

				HP				76		661		1396		2245		2143		1243		1800		1200		859		1300				1629		1548		1650		1050		300		19100

				Thermal				100		588		144		1100		1280		1992		800		500		540		1224		1296		932		2220		500		5500		5000		23716

				Other																																				0

		Transmission**						146		165		177		156		156		125		125		125		125		125		125		137		149		149		125		125		2235

		Distribution/Grid Extension***																																						0

		Total						322		1414		1717		3501		3579		3360		2725		1825		1524		2649		1421		2698		3917		2299		6675		5425		45051





		

		Country		Uganda

								2005		2006		2007		2008		2009		2010		2011		2012		2013		2014		2015		2016		2017		2018		2019		2020		Total

		Generation*

				HP																																				0

				Thermal																																				0

				Other																																				0

		Transmission**																																						0

		Distribution/Grid Extension***																																						0

		Total						0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0
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Power Sector Investment Needs by sub-sector
Developing countries as defined in the study

21788.63
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Total

		Power Sector Investment Needs

		Start Year		2005

		Country		All in sample

								2005		2006		2007		2008		2009		2010		2011		2012		2013		2014		2015		2016		2017		2018		2019		2020		Total

		Generation*

				HP				344		984		1,697		2,535		2,390		1,382		1,898		1,306		1,007		1,462		1,774		1,829		1,185		425		1,177		396		21,789

				Thermal				232		687		257		1,219		1,418		2,122		982		707		725		1,416		1,496		1,025		2,236		523		5,577		5,052		25,672

				Other				0		11		195		195		336		358		599		460		381		225		275		100		100		181		181		177		3,771

		Transmission**						283		335		666		561		519		418		272		217		201		198		238		233		196		216		184		180		4,917

		Distribution/Grid Extension***						61		80		92		72		83		86		61		60		71		69		69		57		51		55		55		52		1,073

		Total all countries in sample						919		2,097		2,906		4,581		4,745		4,366		3,811		2,749		2,385		3,369		3,851		3,244		3,768		1,400		7,174		5,856		57,222





Total
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Total all countries in sample

USD mn

Power Sector Investment Needs
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Total 2

		2005		2005		2005		2005		2005

		2006		2006		2006		2006		2006

		2007		2007		2007		2007		2007

		2008		2008		2008		2008		2008

		2009		2009		2009		2009		2009

		2010		2010		2010		2010		2010

		2011		2011		2011		2011		2011

		2012		2012		2012		2012		2012

		2013		2013		2013		2013		2013

		2014		2014		2014		2014		2014

		2015		2015		2015		2015		2015

		2016		2016		2016		2016		2016

		2017		2017		2017		2017		2017

		2018		2018		2018		2018		2018

		2019		2019		2019		2019		2019

		2020		2020		2020		2020		2020
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Angola
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Power Sector Investment Needs by sub-sector
Developing countries as defined in the study



Bangladesh

		Power Sector Investment Needs

																																												Total up to		Percentages of

								2005		2006		2007		2008		2009		2010		2011		2012		2013		2014		2015		2016		2017		2018		2019		2020		Total				2010		Total		Total excl. Vietnam

		Angola						0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0				0		0%		0%

		Bangladesh						0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0				0		0%		0%

		Bhutan						0		0		172		172		290		290		465		293		293		225		275		100		100		181		181		177		3,214				924		6%		26%

		East Timor						3		1		29		51		24		12		1		1		1		1		1		3		2		1		4		1		135				120		0%		1%

		Ethiopia						29		47		32		14		3		13		59		104		119		140		171		113		128		146		150		122		1,388				138		2%		11%

		Kenya						202		201		217		182		165		163		212		228		229		219		196		79		16		0		0		0		2,309				1,129		4%		19%

		Laos						59		63		71		53		88		115		109		111		90		30		40		30		20		20		20		22		942				449		2%		8%

		Mozambique						70		104		361		298		295		236		79		68		41		50		61		64		49		68		62		56		1,962				1,363		3%		16%

		Namibia						0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0				0		0%		0%

		Nepal						181		198		157		116		205		178		106		1		3		15		31		27		2		0		0		0		1,220				1,035		2%		10%

		Palestine						0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0				0		0%		0%

		Sri Lanka						0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0				0		0%		0%

		South Africa						0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0				0		0%		0%

		Tanzania						54		69		151		194		96		0		55		118		85		40		107		108		32		35		83		53		1,280				564		2%		10%

		Vietnam						322		1,414		1,717		3,501		3,579		3,360		2,725		1,825		1,524		2,649		1,421		2,698		3,917		2,299		6,675		5,425		45,051				13,893		78%

		Uganda						0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0				0		0%		0%

		Total						919		2,097		2,906		4,581		4,745		4,366		3,811		2,749		2,385		3,369		2,303		3,223		4,266		2,750		7,174		5,856		57,501				19,615		100%		100%





Bangladesh

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0



Angola

Bangladesh

Bhutan

East Timor

Ethiopia

Kenya

Laos

Mozambique

Namibia

Nepal

Palestine

Sri Lanka

South Africa

Tanzania

Uganda

Vietnam

USD mn

Power Sector Investment Needs 
Developing Countries as defined by the study
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Bhutan

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0



Angola

Bangladesh

Bhutan

East Timor

Ethiopia

Kenya

Laos

Mozambique

Namibia

Nepal

Palestine

Sri Lanka

South Africa

Tanzania
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East Timor

		

		Country		Angola

								2005		2006		2007		2008		2009		2010		2011		2012		2013		2014		2015		2016		2017		2018		2019		2020		Total

		Generation*

				HP																																				0

				Thermal																																				0

				Other																																				0

		Transmission**																																						0

		Distribution/Grid Extension***																																						0

		Total						0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0





Ethiopia

		

				Country		Banglasdesh

										2005		2006		2007		2008		2009		2010		2011		2012		2013		2014		2015		2016		2017		2018		2019		2020		Total

				Generation*

						HP																																				0

						Thermal																																				0

						Other																																				0

				Transmission**																																						0

				Distribution/Grid Extension***																																						0

				Total						0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0





Kenya

		

		Country		Bhutan

								2005		2006		2007		2008		2009		2010		2011		2012		2013		2014		2015		2016		2017		2018		2019		2020		Total

		Generation*

				HP																																				0

				Thermal																																				0

				Other								172		172		290		290		465		293		293		225		275		100		100		181		181		177		3214

		Transmission**																																						0

		Distribution/Grid Extension***																																						0

		Total						0		0		172		172		290		290		465		293		293		225		275		100		100		181		181		177		3214

		Source: Norconsult Water Resources Management Plan and Update of the Power System Master Plan - 2003, Bhutan, Executive Summary, Table 14.2

		* Note: These figures include generation and transmission, but not distribution.

		The report where these figures were extracted also contains information and construction costs for specific projects.





Laos

		

		Country		East Timor

								2005		2006		2007		2008		2009		2010		2011		2012		2013		2014		2015		2016		2017		2018		2019		2020		Total

		Generation*

				HP								20.4		42.4		16.2		4.1																						83.1

				Thermal				2.7		0.3		0.3		0.3		0.3		0.3		0.3		0.4		0.4		0.4		0.5		2.9		1.9		0.5		4.1		0.5		16.1

				Other																																				0

		Transmission**										7.2		7.2		7.2		7.2		0.1		0.1																		29

		Distribution/Grid Extension***						0.7		0.7		0.7		0.7		0.7		0.3		0.3		0.3		0.3		0.3		0.3		0.3		0.3		0.3		0.3		0.3		6.8

		Total						3.4		1		28.6		50.6		24.4		11.9		0.7		0.8		0.7		0.7		0.8		3.2		2.2		0.8		4.4		0.8		135

		*		Source: East Timor Power Sector, Priorities and Proposed Sector Investment Programme, Annex Table 5, p. 41 (Norconsult server - L:\TIMOR-LESTE\3760000\Power Sector Dev Plan)

		**		Source: East Timor Power Sector, Priorities and Proposed Sector Investment Programme, Annex Table 5, p. 41 (Norconsult server - L:\TIMOR-LESTE\3760000\Power Sector Dev Plan)

		***		Source: East Timor Power Sector, Priorities and Proposed Sector Investment Programme, Annex Table 5, p. 41 (Norconsult server - L:\TIMOR-LESTE\3760000\Power Sector Dev Plan)

				Note: 2004 data





Mozambique

		

		Country		Ethiopia

								2005		2006		2007		2008		2009		2010		2011		2012		2013		2014		2015		2016		2017		2018		2019		2020		Total

		Generation*

				HP														9.3		32		63.7		99.6		112.9		122		95.3		112.2		120.5		126.6		95.5		989.6

				Thermal																22		34.6		13.2																69.8

				Other																																				0

		Transmission**						28.7		47		32		14.3		2.9		3.5		5		5.2		6.3		26.8		48.7		17.4		15.9		25.9		23.1		26.3		329

		Distribution/Grid Extension***																																						0

		Total						28.7		47		32		14.3		2.9		12.8		59		103.5		119.1		139.7		170.7		112.7		128.1		146.4		149.7		121.8		1388.4

		Source: Power System Masterplan (2002 update)

		*		Source: Acres International Limited Ethiopian Power System Expansion Master Plan. January 2003 (draft)

		**		Source: Acres International Limited Ethiopian Power System Expansion Master Plan. January 2003 (draft)

		Note that the investment figures for the hydro power plants Gilget Gibe 2, Tekeze and Sor 2 are not included.





Namibia

		

		Country		Kenya

								2005		2006		2007		2008		2009		2010		2011		2012		2013		2014		2015		2016		2017		2018		2019		2020		Total

		Generation*

				HP				66.2		89.3		82.5		44.5		11.6																								294.1

				Thermal				129.6		98.8		102		102.5		137.7		129.8		159.2		171.9		171.3		191.1		188.4		73.7		13.7								1669.7

				Other																																				0

		Transmission**						6.2		12.9		32.2		35.2		15.3		32.9		53.2		56.1		57.6		28.3		7.7		5.6		1.9								345.1

		Distribution/Grid Extension***																																						0

		Total						202		201		216.7		182.2		164.6		162.7		212.4		228		228.9		219.4		196.1		79.3		15.6		0		0		0		2308.9

						*		Source: Acres International Limited. Update of Least-Cost Power Development Plan. Draft Final Report. December 1997

						**		Source: Acres International Limited. Update of Least-Cost Power Development Plan. Draft Final Report. December 1997

						Note: FY 1997 values





Nepal

		

		Country		Laos

								2005		2006		2007		2008		2009		2010		2011		2012		2013		2014		2015		2016		2017		2018		2019		2020		Total

		Generation*

				HP																																				0

				Thermal																																				0

				Other						11		23		23		46		68		88		91		58																405

		Transmission**						23																				10		10										43

		Distribution/Grid Extension***						36		52		49		31		43		47		21		21		32		30		30		20		20		20		20		22		494

		Total						59		63		71		53		88		115		109		111		90		30		40		30		20		20		20		22		942

		*		Source: Lao PDR Power System Development Plan, Final Report, Table 7.13: Domestic Power Sector Investment Schedule

				Link: http://www.poweringprogress.org/energy_sector/pdf_files/power_system_dev/Volume%20A%20-%20Main%20Report%20in%20Sections/Section%207.pdf

				Note: FY 2003 values



Link: http://www.poweringprogress.org/energy_sector/pdf_files/power_system_dev/Volume%20A%20-%20Main%20Report%20in%20Sections/Section%207.pdf



Palestina

		

		Country		Mozambique

								2005		2006		2007		2008		2009		2010		2011		2012		2013		2014		2015		2016		2017		2018		2019		2020		Total

		Generation*

				HP				4		13		12		6																										35

				Thermal																																				0

				Other																																				0

		Transmission**						42		63		307		252		255		198		39		30		2		12		23		28		18		33		26		26		1,354

		Distribution/Grid Extension***						24		27		42		40		39		38		39		39		39		39		39		37		31		35		35		30		573

		Total						70		104		361		298		295		236		79		68		41		50		61		64		49		68		62		56		1,962

		*		Source: Norconsult/SwedPower Mozambique Electricity Master Plan Study - 2004, Ch. 14, Table 14.2

		**		Source: Norconsult/SwedPower Mozambique Electricity Master Plan Study - 2004, Ch. 7, Table 7.74

		***		Source: Norconsult/SwedPower Mozambique Electricity Master Plan Study - 2004, Ch. 10, Table 10.51

		Note that the investment plan figures for generation do not include development of Mepanda Uncua (1300MW) or development of Cahora Bassa North Bank (850 MW).  The Master Plan report where the above figures were extracted contains specific information and





Sri Lanka

		

		Country		Namibia

								2005		2006		2007		2008		2009		2010		2011		2012		2013		2014		2015		2016		2017		2018		2019		2020		Total

		Generation*

				HP																																				0

				Thermal																																				0

				Other																																				0

		Transmission**																																						0

		Distribution/Grid Extension***																																						0

		Total						0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0





South Africa

		

		Country		Nepal

								2005		2006		2007		2008		2009		2010		2011		2012		2013		2014		2015		2016		2017		2018		2019		2020		Total

		Generation*

				HP				144		151		104		115		161		126		57		0		0		14		25		17		0								914

				Thermal																																				0

				Other																																				0

		Transmission**						37		47		53		1		44		52		49		1		3		1		6		10		2								306

		Distribution/Grid Extension***																																						0

		Total						181		198		157		116		205		178		106		1		3		15		31		27		2		0		0		0		1220

		*		Source:  Norconsult International AS, Power System Master Plan for Nepal, Final Report, p. 6-44, 1998

		**		Source:  Norconsult International AS, Power System Master Plan for Nepal, Final Report, Table 10.20, 1998

				Note: FY 1997 (beginning) values, Hydro Scenario Only

				Excerpt from the report:  "The investment programme is presented in total (the report also presents the programme per project).  For the figures above, no private participation is assumed, which implies that all projects will be developed by NEA.

				For illustrative purposes, development expenditure by the Government of Nepal allocated to the power sector was on average for the period FY 1994-1996 the countervalue of USD 44 million per year.  Capital investments by NEA during the same period averaged

				The report also contains cost information about specific possible projects, including transmission costs, investment costs, upfront costs and IDC (p. 5-8), as well as various investment scenarios and the present value of each of these.  Some contain therm





Tanzania

		

		Country		Palestine

								2005		2006		2007		2008		2009		2010		2011		2012		2013		2014		2015		2016		2017		2018		2019		2020		Total

		Generation*

				HP																																				0

				Thermal																																				0

				Other																																				0

		Transmission**																																						0

		Distribution/Grid Extension***																																						0

		Total						0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0





Vietnam

		

		Country		Sri Lanka

								2005		2006		2007		2008		2009		2010		2011		2012		2013		2014		2015		2016		2017		2018		2019		2020		Total

		Generation*

				HP																																				0

				Thermal																																				0

				Other																																				0

		Transmission**																																						0

		Distribution/Grid Extension***																																						0

		Total						0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0





Uganda

		

		Country		South Africa

								2005		2006		2007		2008		2009		2010		2011		2012		2013		2014		2015		2016		2017		2018		2019		2020		Total

		Generation*

				HP																																				0

				Thermal																																				0

				Other																																				0

		Transmission**																																						0

		Distribution/Grid Extension***																																						0

		Total						0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0





		

		Country		Tanzania

								2005		2006		2007		2008		2009		2010		2011		2012		2013		2014		2015		2016		2017		2018		2019		2020		Total

		Generation*

				HP				54		69		82		82		58		0		9		42		48		35		79		67		22		4						652

				Thermal								11		16														11		16				22		73		51		200

				Other****																46		76		30																152

		Transmission**						0		0		58		96		38		0		0		0		7		5		17		25		9		9		10		2		276

		Distribution/Grid Extension***																																						0

		Total						54		69		151		194		96		0		55		118		85		40		107		108		32		35		83		53		1,280

		*		Source: Tanzania Electric Supply Company Power System Master Plan, Final Report, June 1999, Acres International, Table 12.5 - Investment Requirements

		**		Source: Tanzania Electric Supply Company Power System Master Plan, Final Report, June 1999, Acres International, Table 12.5 - Investment Requirements

		***		Source:

		****		Import from Zambia

		Note: FY 1998 values

				The Power System Masterplan (2002 update), shows a similar total investment program up to 2020; 770 mn USD in generation and 330 mn USD in Transmission - all together 1100 mn USD. However, investments in thermal generation appears earlier and hp investmen





		

		Country		Vietnam

								2005		2006		2007		2008		2009		2010		2011		2012		2013		2014		2015		2016		2017		2018		2019		2020		Total

		Generation*

				HP				76		661		1396		2245		2143		1243		1800		1200		859		1300				1629		1548		1650		1050		300		19100

				Thermal				100		588		144		1100		1280		1992		800		500		540		1224		1296		932		2220		500		5500		5000		23716

				Other																																				0

		Transmission**						146		165		177		156		156		125		125		125		125		125		125		137		149		149		125		125		2235

		Distribution/Grid Extension***																																						0

		Total						322		1414		1717		3501		3579		3360		2725		1825		1524		2649		1421		2698		3917		2299		6675		5425		45051





		

		Country		Uganda

								2005		2006		2007		2008		2009		2010		2011		2012		2013		2014		2015		2016		2017		2018		2019		2020		Total

		Generation*

				HP																																				0

				Thermal																																				0

				Other																																				0

		Transmission**																																						0

		Distribution/Grid Extension***																																						0

		Total						0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0
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Electricity

		

		Figure 8.1 Annual Investment in electricity Projects with Private Participation in Developing Countries

				2001 US$ billions

				Year		Total		Excluding Brazil		Low-income countries

				1990		1.3		1.3		0.2

				1991		1.3		1.3		0.8

				1992		8.9		8.9		0.2

				1993		11.1		11.1		1.3

				1994		15.2		14.9		3.3

				1995		20.9		20.4		5.8

				1996		30.6		27.2		9.5

				1997		48.7		34.1		6.0

				1998		24.6		15.8		2.7

				1999		14.4		10.5		3.2

				2000		25.5		17.9		4.0

				2001		10.8		8.6		1.8

				Total		213.2		171.9		38.8

		Figure 8.2 Annual Investment in Electricity Projects with Private Participation by Destination of Investment, Developing Countries, 1990-2001

				2001 US$ billions

				Year		Sector expansion		Acquisitions of government assets*		Total				Mn USD / Project

				1990		0.7		0.6		1.3				158

				1991		1.2		0.1		1.3				430

				1992		4.8		4.1		8.9				330

				1993		8.5		2.5		11.1				100

				1994		12.0		3.2		15.2				200

				1995		16.3		4.6		20.9				217

				1996		22.8		7.8		30.6				255

				1997		28.9		19.8		48.7				374

				1998		14.1		10.5		24.6				337

				1999		10.2		4.2		14.4				200

				2000		19.0		6.5		25.5				354

				2001		9.7		1.1		10.8				245

				Total		148.2		65.0		213.2				256

				* Divestitures revenues, license fees, and canon payments.

		Figure 8.3 Electricity Projects with Private Participation- by Year of Financial Closure in Developing Countries

				Year		Projects

				1990		8

				1991		3

				1992		27

				1993		111

				1994		76

				1995		96

				1996		120

				1997		130

				1998		73

				1999		72

				2000		72

				2001		44

				2002

				Total		832

		Figure 8.4 Cumulative Investment in Electricity Projects with Private Participation by Type, Developing Countries

				2001 US$ billions

						Divestitures		Concessions		Greenfield projects		Total

				Total		84.6		11.2		117.4		213.2

		Figure 8.5 Annual Investment in Electricity Projects with Private Participation by Type, Developing Countries

				2001 US$ billions

				Year		Divestitures		Concessions		Greenfield projects		Total

				1990		0.7		0.1		0.6		1.3

				1991		0.2		0.0		1.1		1.3

				1992		4.4		0.8		3.8		8.9

				1993		3.4		0.3		7.3		11.1

				1994		4.0		0.0		11.1		15.2

				1995		5.7		0.4		14.7		20.9

				1996		11.2		0.5		18.9		30.6

				1997		23.9		5.9		18.8		48.7

				1998		13.1		1.1		10.4		24.6

				1999		6.0		0.5		7.8		14.4

				2000		9.1		0.7		15.7		25.5

				2001		2.9		0.8		7.1		10.8

				Total		84.6		11.2		117.4		213.2

		Figure 8.6 Cumulative Investment in Electricity Projects with Private Participation by Region, Developing Countries, 1990-2001

				2001 US$ billions

				Region		Total

				Latin America and the Caribbean		89.5

				East Asia and Pacific		68.6

				Europe and Central Asia		19.1

				South Asia		22.1

				Middle East and North Africa		9.0

				Sub-Saharan Africa		4.8

				Total		213.2

		Figure 8.7 Annual Investment in Electricity Projects with Private Participation by Segment in Developing Countries

				2001 US$ billions

				Year		Generation		Distribution		Integrated utilities

				1990		0.87		0.34		0.05

				1991		1.12		0.17		0.00

				1992		5.44		1.40		1.58

				1993		9.93		0.75		0.10

				1994		12.57		0.90		1.47

				1995		17.48		2.41		0.56

				1996		25.23		1.82		3.55

				1997		26.44		6.69		7.49

				1998		12.57		8.67		2.11

				1999		11.68		1.36		0.56

				2000		18.30		3.72		2.13

				2001		8.57		1.17		0.51

				Total		150.2		29.4		20.1

		Figure 8.8 Cumulative Number of Developing Countries with Private Participation in Electricity

				Year		Countries with Private electricity distribution		Countries without private electricity distribution		Total

				1990		4		2		6

				1991		4		3		7

				1992		8		8		16

				1993		11		11		22

				1994		18		16		34

				1995		25		17		42

				1996		28		25		53

				1997		35		28		63

				1998		41		31		72

				1999		45		31		76

				2000		48		31		79

				2001		54		29		83

		Figure 8.9 Cumulative Investment in Greenfield Electricity Projects with Private Participation by Segment, Developing Countries, 1990-2001

				2001 US$ billions

						Generation		Transmission		Total

				Total		115.3		1.8		117.5

		Figure 8.10 Cumulative Investment in Privatized Electricity Companies by Segment, Developing Countries, 1990-2001

				2001 US$ billions

						Generation		Distribution		Transmission		Integrated utilities		Distribution and generation		Generation and transmission		Distribution and transmission		Total

				Total		150.2		29.4		2.7		20.1		6.8		0.5		3.4		213.2

		Figure 8.11 Privatization of Electricity Distribution Companies and Integrated Utilities by Year of Financial Closure, Developing Countries, 1990-2001

				Year		Integrated utilities		Stand-alone distribution companies		Total

				1990				1		1

				1991						0

				1992		2		2		4

				1993		64				64

				1994		3		10		13

				1995		1		11		12

				1996		5		9		14

				1997		8		9		17

				1998		2		19		21

				1999		2		6		8

				2000		3		4		7

				2001		1		2		3
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Where did the money go

		Figure 7.1 Annual Investment in Infrastructure Projects with Private Participation, Sub-Saharan Africa, 1990-2001

				2001 US$ billions

				Year		Rest of region		South Africa		Total

				1990		0.1		- 0		0.1

				1991		0.0		- 0		0.0

				1992		0.1		- 0		0.1

				1993		0.0		- 0		0.0

				1994		0.1		0.6		0.8

				1995		0.2		0.6		0.9

				1996		1.0		0.5		1.5

				1997		2.4		2.3		4.8

				1998		1.4		1.3		2.7

				1999		1.2		3.5		4.7

				2000		1.5		1.9		3.4

				2001		2.8		1.8		4.6

				Total		10.9		12.6		23.4

		Figure 7.2 Infrastructure Projects with Private Participation by Year of Financial Closure, Sub-Saharan Africa, 1990-2001

				Year		Rest of region		South Africa		Total

				1990		1		1		2

				1991		2		0		2

				1992		4		1		5

				1993		6		2		8

				1994		8		1		9

				1995		13		1		14

				1996		18		0		18

				1997		25		4		29

				1998		24		2		26

				1999		26		3		29

				2000		22		3		25

				2001		14		5		19

				Total		163		23		186

		Figure 7.3 Cumulative Investment in Infrastructure Projects with Private Participation by Type, Sub-Saharan Africa, 1990-2001

				2001 US$ billions

						Divestitures		Concessions		Greenfield projects		Total

				Total		9.71		3.52		10.19		23.43

		Figure 7.4 Cumulative Investment in Infrastructure Projects with Private Participation by Sector or Subsector, Sub-Saharan Africa, 1990-2001

				2001 US$ billions

						Telecommunications		Electricity		Natural gas transmission and distribution		Airports		Seaports		Railways		Toll roads		Water and sewerage		Total

				Total		15.7		4.8		0.1		0.3		0.2		0.3		1.9		0.2		23.4

		Figure 7.5 Cumulative Investment in Infrastructure Projects with Private Participation by Sector and Type, Sub-Saharan Africa, 1990-2001

				2001 US$ billions

				Sector		Divestitures		Concessions		Greenfield projects		Total

				Electricity		1.0		0.2		1.9		3.1

				Natural gas transmission and distribution		0.0		0.0		0.0		0.1

				Telecommunications		8.3		0.0		7.4		15.7

				Transport		0.2		1.7		0.9		2.7

				Water and sewerage		0.0		0.2		0.0		0.2

				Electricity and Water and sewerage		0.2		1.4		0.0		1.6

				Total		8.7		3.3		8.3		20.3





		Figure 1.1 Annual Investment in Infrastructure Projects with Private Participation, Developing Countries, 1990-2001

						Investment

				Year		2001 US$ billion

				1990		17.8

				1991		18.2

				1992		27.3

				1993		40.1

				1994		46.6

				1995		58.9

				1996		82.6

				1997		128.4

				1998		109.3

				1999		77.1

				2000		89.4

				2001		58.3

				Total		754.1

		Figure 1.2 Infrastructure Projects with Private Participation by Year of Financial Closure, Developing Countries, 1990-2001

				Year		Projects

				1990		65

				1991		31

				1992		87

				1993		272

				1994		242

				1995		271

				1996		313

				1997		361

				1998		275

				1999		215

				2000		214

				2001		148

				Total		2494

		Figure 1.3 Annual Investment in Infrastructure Projects with Private Participation by Destination of Investment, Developing Countries, 1990-2001

				2001 US$ billion

				Year		Sector expansion		Acquisitions of government assets*		Total

				1990		11.3		6.5		17.8

				1991		8.9		9.3		18.2

				1992		17.2		10.1		27.3

				1993		34.4		5.7		40.1

				1994		34.3		12.4		46.6

				1995		48.4		10.4		58.9

				1996		62.4		20.2		82.6

				1997		83.4		45.0		128.4

				1998		61.4		47.9		109.3

				1999		55.8		21.3		77.1

				2000		65.8		23.6		89.4

				2001		48.2		10.1		58.3

				Total		531.5		222.6		754.1

				* Divestitures revenues, license fees, and canon payments.

		Figure 1.4 Annual Investment in Infrastructure Projects with Private Participation, by Sector, Developing Countries, 1990-2001

				2001 US$ billion

				Year		Telecommunications		Electricity		Natural gas transmission and distribution		Transport		Water and sewerage		Total

				1990		6.2		1.3		- 0		10.3		- 0		17.8

				1991		13.5		1.3		- 0		3.3		0.1		18.2

				1992		7.9		8.9		4.0		4.6		2.0		27.3

				1993		10.9		11.1		4.6		5.7		7.9		40.1

				1994		20.3		15.2		1.8		8.9		0.5		46.6

				1995		20.1		20.9		4.1		12.0		1.8		58.9

				1996		29.7		30.6		3.0		17.4		1.9		82.6

				1997		45.4		48.7		3.3		21.7		9.3		128.4

				1998		57.3		24.6		6.5		18.4		2.4		109.3

				1999		43.3		14.4		3.7		8.9		6.9		77.1

				2000		45.3		25.5		2.3		11.6		4.8		89.4

				2001		31.7		10.8		1.2		12.4		2.3		58.3

						331.4		213.2		34.5		135.3		39.8		754.1

		Figure 1.5 Annual Investment in Infrastructure Projects with Private Participation by Region, Developing Countries, 1990-2001

				2001 US$ billion

				Year		East Asia and Pacific		Europe and Central Asia		Latin America and the Caribbean		Middle East and North Africa		South Asia		Sub-Saharan Africa		Total

				1990		2.6		0.1		14.6		0.0		0.4		0.1		17.8

				1991		4.3		0.4		12.7		- 0		0.8		0.0		18.2

				1992		9.6		1.4		16.2		0.0		0.1		0.1		27.3

				1993		14.6		1.5		19.0		3.6		1.4		0.0		40.1

				1994		18.6		4.3		19.2		0.4		3.3		0.8		46.6

				1995		24.7		9.4		19.7		0.1		4.1		0.9		58.9

				1996		33.2		12.2		28.8		0.4		6.5		1.5		82.6

				1997		41.3		15.7		54.3		5.6		6.7		4.8		128.4

				1998		12.2		12.9		75.6		3.2		2.7		2.7		109.3

				1999		16.0		9.9		38.7		2.9		4.9		4.7		77.1

				2000		16.9		22.8		38.3		3.8		4.2		3.4		89.4

				2001		16.6		6.5		23.3		2.8		4.6		4.6		58.3

				Total		210.6		97.1		360.6		22.8		39.6		23.4		754.1

		Figure 1.6 Cumulative Investment in Infrastructure Projects with Private Participacion by Region, Developing Countries, 1990-2001

				2001 US$ billion

				Year		East Asia and Pacific		Europe and Central Asia		Latin America and the Caribbean		Middle East and North Africa		South Asia		Sub-Saharan Africa		Total

				Total		210.6		97.1		360.6		22.8		39.6		23.4		754.1

		Figure 1.7 Cumulative Investment in Infrastructure Projects with Private Participation by Region and Type, Developing Countries, 1990-2001

				2001 US$ billion

				Region		Divestitures		Concessions		Greenfield projects		Total

				Latin America and the Caribbean		201.5		69.4		89.6		360.6

				East Asia and Pacific		46.1		36.0		128.4		210.6

				Europe and Central Asia		47.5		5.8		43.6		97.1

				South Asia		3.0		0.9		35.7		39.6

				Middle East and North Africa		4.2		7.3		11.3		22.8

				Sub-Saharan Africa		9.7		3.5		10.2		23.4

				Total		312.2		122.9		318.9		754.1

		Figure 1.8 Cumulative Investment in Infrastructure Projects with Private Participation by Sector and Subsector, Developing Countries, 1990-2001

				2001 US$ billion

				Region		Telecommunications		Electricity		Natural gas transmission and distribution		Airports		Seaports		Railways		Toll-roads		Water and sewerage		Total

				Latin America and the Caribbean		163.2		89.5		19.6		7.1		5.7		17.9		36.9		20.7		360.6

				East Asia and Pacific		65.0		68.6		6.0		2.6		8.8		10.1		34.1		15.3		571.1

				Europe and Central Asia		64.9		19.1		4.7		1.5		0.7		0.3		2.6		3.3		307.7

				South Asia		14.6		22.1		0.2		0.1		1.8		0.0		0.5		0.2		136.7

				Middle East and North Africa		8.1		9.0		3.9		0.7		0.9		0.2		0.0		0.1		62.4

				Sub-Saharan Africa		15.7		4.8		0.1		0.3		0.2		0.3		1.9		0.2		46.2

				Total		331.4		213.2		34.5		12.5		18.0		28.8		76.0		39.8		754.1

		Figure 1.9 Annual Investment in Infrastructure Projects with Private Participation by Type, Developing Countries, 1990-2001

				2001 US$ billion

				Year		Divestitures		Greenfield projects		Concessions		Total

				1990		6.3		8.1		3.4		17.8

				1991		11.7		6.1		0.5		18.2

				1992		14.2		9.8		3.4		27.3

				1993		12.7		15.4		12.1		40.1

				1994		19.7		21.0		5.9		46.6

				1995		19.6		32.9		6.4		58.9

				1996		27.3		42.4		13.0		82.6

				1997		51.1		46.1		31.1		128.4

				1998		52.9		37.5		18.9		109.3

				1999		36.7		30.2		10.3		77.1

				2000		37.5		41.2		10.8		89.4

				2001		22.7		28.3		7.3		58.3

				Total		312.2		318.9		122.9		754.1

		Figure 1.10 Annual Investment in Infrastructure Projects with Private Participation by Income Group, Developing Countries, 1990-2001

				2001 US$ billion

				Year		Low income		Lower middle income		Upper middle income		Total

				1990		0.6		1.4		15.8		17.8

				1991		0.9		4.3		13.0		18.2

				1992		0.5		6.4		20.4		27.3

				1993		1.9		12.2		26.0		40.1

				1994		5.7		16.1		24.8		46.6

				1995		10.7		18.5		29.6		58.9

				1996		17.6		30.8		34.3		82.6

				1997		15.0		50.3		63.1		128.4

				1998		6.3		23.7		79.3		109.3

				1999		8.7		16.7		51.8		77.1

				2000		6.5		29.0		54.0		89.4

				2001		8.4		14.4		35.5		58.3

				Total		82.7		223.7		447.7		754.1

		Figure 1.11 Cumulative Investment in Infrastructure Projects with Private Participation by Sector or Subsector, Upper-Middle-Income Countries, 1990-2001

				2001 US$ billion

						Telecommunications		Electricity		Natural gas transmission and distribution		Airports		Seaports		Railways		Toll-roads		Water and sewerage		Total

				Total		219.8		89.5		22.4		6.7		7.8		23.2		52.9		25.4		447.7

		Figure 1.12 Cumulative Investment in Infrastructure Projects with Private Participation by Sector or Subsector, Lower-Middle-Income Countries, 1990-2001

				2001 US$ billion

						Telecommunications		Electricity		Natural gas transmission and distribution		Airports		Seaports		Railways		Toll-roads		Water and sewerage		Total

				Total		77.0		84.9		11.0		5.2		5.9		5.4		21.4		13.0		223.7

		Figure 1.13 Cumulative Investment in Infrastructure Projects with Private Participation by Sector or Subsector, Low-Income Countries, 1990-2001

				2001 US$ billion

						Telecommunications		Electricity		Natural gas transmission and distribution		Airports		Seaports		Railways		Toll-roads		Water and sewerage		Total

				Total		34.7		38.8		1.0		0.5		4.3		0.2		1.8		1.4		82.8
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		Investments with Private Participation, Energy Sector Developing Countries (all regions)

		Region		Investment Year		Total Investment in Government Assets		Total Investment in Facilities		Total Investment

						(US$ millions)		(US$ millions)		(US$ millions)

		East Asia and Pacific		1984		0		62		62

		East Asia and Pacific		1986		0		526		526

		East Asia and Pacific		1990		0		44		44

		East Asia and Pacific		1991		55		74		129

		East Asia and Pacific		1992		1200		1058		2258

		East Asia and Pacific		1993		70		5391		5460

		East Asia and Pacific		1994		762		5266		6028

		East Asia and Pacific		1995		1960		6411		8371

		East Asia and Pacific		1996		1010		9701		10712

		East Asia and Pacific		1997		984		11045		12029

		East Asia and Pacific		1998		26		4834		4860

		East Asia and Pacific		1999		737		772		1509

		East Asia and Pacific		2000		748		3167		3,914

		East Asia and Pacific		2001		973		2800		3773

		East Asia and Pacific		2002		259		2322		2582

		East Asia and Pacific		2003		1441		4168		5609

				Total		10225		57640		67865

		Europe and Central Asia		1990		0		68		68

		Europe and Central Asia		1991		0		0		0

		Europe and Central Asia		1992		246		650		896

		Europe and Central Asia		1993		0		0		0

		Europe and Central Asia		1994		1100		110		1210

		Europe and Central Asia		1995		2125		1937		4062

		Europe and Central Asia		1996		703		3185		3888

		Europe and Central Asia		1997		928		1366		2294

		Europe and Central Asia		1998		1245		344		1589

		Europe and Central Asia		1999		566		332		898

		Europe and Central Asia		2000		838		3715		4553

		Europe and Central Asia		2001		511		676		1186

		Europe and Central Asia		2002		7498		855		8353

		Europe and Central Asia		2003		810		744		1553

				Total		16568		13982		30549

		Latin America and the Caribbean		1986		6		0		6

		Latin America and the Caribbean		1987		117		0		117

		Latin America and the Caribbean		1988		4		0		4

		Latin America and the Caribbean		1989		727		19		745

		Latin America and the Caribbean		1990		440		524		964

		Latin America and the Caribbean		1991		0		19		19

		Latin America and the Caribbean		1992		1439		264		1703

		Latin America and the Caribbean		1993		996		405		1401

		Latin America and the Caribbean		1994		918		1828		2747

		Latin America and the Caribbean		1995		1352		3761		5113

		Latin America and the Caribbean		1996		4921		3008		7930

		Latin America and the Caribbean		1997		14821		6206		21027

		Latin America and the Caribbean		1998		8538		8253		16791

		Latin America and the Caribbean		1999		3519		4881		8399

		Latin America and the Caribbean		2000		4138		9270		13408

		Latin America and the Caribbean		2001		723		4791		5514

		Latin America and the Caribbean		2002		262		5662		5924

		Latin America and the Caribbean		2003		71		7154		7225

				Total		42991		56044		99034

		Middle East and North Africa		1993		0		2927		2927

		Middle East and North Africa		1994		0		205		205

		Middle East and North Africa		1996		0		209		209

		Middle East and North Africa		1997		3		4608		4611

		Middle East and North Africa		1998		0		250		250

		Middle East and North Africa		1999		0		898		898

		Middle East and North Africa		2000		0		150		150

		Middle East and North Africa		2001		0		2185		2185

		Middle East and North Africa		2003		0		360		360

				Total		3		11792		11795

		South Asia		1991		0		614		614

		South Asia		1992		0		20		20

		South Asia		1993		3		1048		1051

		South Asia		1994		0		2078		2078

		South Asia		1995		1		2782		2783

		South Asia		1996		393		2793		3186

		South Asia		1997		0		1511		1511

		South Asia		1998		144		1147		1291

		South Asia		1999		245		457		702

		South Asia		2000		0		2951		2951

		South Asia		2001		0		903		903

		South Asia		2002		99		0		99

		South Asia		2003		0		242		242

				Total		884		16545		17429

		Sub-Saharan Africa		1990		0		40		40

		Sub-Saharan Africa		1992		0		23		23

		Sub-Saharan Africa		1993		0		0		0

		Sub-Saharan Africa		1994		0		76		76

		Sub-Saharan Africa		1995		0		77		77

		Sub-Saharan Africa		1996		0		715		715

		Sub-Saharan Africa		1997		214		902		1116

		Sub-Saharan Africa		1998		600		116		716

		Sub-Saharan Africa		1999		48		387		435

		Sub-Saharan Africa		2000		33		693		727

		Sub-Saharan Africa		2001		73		791		864

		Sub-Saharan Africa		2002		0		1222		1222

		Sub-Saharan Africa		2003		0		90		90

				Total		969		5130		6099

		Grand Total				71638		161133		232771





Pivot Table

		Investments in Energy Projects with Private Participation

		USD million

		Sum of Total Investment		Region

		Investment Year		East Asia and Pacific		Europe and Central Asia		Latin America and the Caribbean		Middle East and North Africa		South Asia		Sub-Saharan Africa		Grand Total

		1984		62												62

		1986		526				6								532

		1987						117								117

		1988						4								4

		1989						745								745

		1990		44		68		964						40		1,116

		1991		129		0		19				614				761

		1992		2,258		896		1,703				20		23		4,900

		1993		5,460		0		1,401		2,927		1,051		0		10,839

		1994		6,028		1,210		2,747		205		2,078		76		12,344

		1995		8,371		4,062		5,113				2,783		77		20,406

		1996		10,712		3,888		7,930		209		3,186		715		26,639		4,900		10,839		12,344		20,406		26,639		42,586		25,497		12,840		25,702		14,425		18,178		15,079

		1997		12,029		2,294		21,027		4,611		1,511		1,116		42,586

		1998		4,860		1,589		16,791		250		1,291		716		25,497

		1999		1,509		898		8,399		898		702		435		12,840

		2000		3,914		4,553		13,408		150		2,951		727		25,702

		2001		3,773		1,186		5,514		2,185		903		864		14,425

		2002		2,582		8,353		5,924				99		1,222		18,178

		2003		5,609		1,553		7,225		360		242		90		15,079

		Grand Total		67,864		30,549		99,035		11,795		17,429		6,099		232,771

		Source: Private Participation in Infrastructure Database, World Bank
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Source: PPI Database, World Bank

Investments in Energy Projects with Private Participation by Region
Developing Countries, 1984-2003. Total USD 232.7 billion
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