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Bolivia – Country Overview

Bolivia is located in the west-central area of South America in the Andes Mountains. It is landlocked and shares borders with Brazil to the north and east, Paraguay in the southeast, Argentina in the south, and Chile and Peru to the west. It is the fifth largest country in South America following Brazil, Argentina, Peru, and Colombia. Bolivia has a total area of 1,098,580 km2, of which, 14,190 km2 are covered by water. The largest body of water is Lake Titicaca, which lies 3,810 meters above sea level making it the highest navigable body of water in the world. The official capital of Bolivia is Sucre, and the administrative capital and seat of government is in La Paz, which is also the highest capital in the world sitting at 3,600 meters above sea level. Even though La Paz is the administrative capital, it is not the most populous city; Santa Cruz surpassed La Paz in population at the beginning of the twenty-first century to become the largest city in Bolivia. The majority of the population lives between the two Andean Mountain Ranges that occupy one-third of Bolivia.

Bolivia is one of the poorest countries in South America, with a 2005 per-capita gross domestic product of $1,019. Following sub-par economic growth from 1999 to 2002, Bolivia’s economy has performed better in recent years, posting real GDP growth of 4.1 percent in 2004 and 2005. The country’s most important exports are natural gas, minerals, and agricultural products. Bolivia has the second-largest proven natural gas reserves in South America, behind Venezuela. Rising earnings from natural gas exports have been an important driver of Bolivia’s economic growth. In February 2006, Evo Morales won Bolivia’s presidential election and has embarked on a campaign of resource nationalism, including the re-nationalization of all hydrocarbon resources and the renegotiation of export contracts with Argentina and Brazil. The impact of this campaign is unclear: in the short-term, Bolivia has been able to secure higher prices for its natural gas exports, but the nationalization has reportedly deterred foreign investment in the sector; in addition, the long-term effects of the move remain to be seen.

Section 1 : Energy provision 

· Main fuel sources for direct use and power generation

Fossil energy and hydroelectricity are the two main energy sources. This does not include electricity generated in rural areas from biomass facilities, which are unorganized, decentralized, and difficult to quantify.
 The total installed capacity of Bolivia is incorporated to the Sistema Interconectado Nacional – SIN (National Interconnected System), and to provincial and rural systems such as Servicios Eléctricos Tarija – SETAR, Servicios Eléctricos de Potosi-SEPSA and Sistema Aislado – SA.

In 2004, Bolivia had the installed capacity to generate 1.4 gigawatts of electricity. The main source of this electricity came from conventional thermal and hydroelectric plants. Through these means, Bolivia generated an estimated 4.5 billion kilowatt-hours (Bkwh), while it consumed less at 4.2 Bkwh for 2004.
 
The thermoelectric generation capacity of Bolivia burns and relies on domestically obtained natural gas. Diesel fuel acts as the secondary option.  For 2004, Bolivia generated 870 MW of energy through installed conventional thermal capacity.
 The major thermal generator is the Guaracachi plant, operated by the EGSA, with a capacity of 290 MW.
 Other important facilities include the 130-MW Carrasco, operated by Empresa Eléctrica Valle Hermoso – EVH and the 120-MW Bulo Bulo, operated by Compañía Eléctrica Central Bulo Bulo (CECBB).

Despite Bolivia’s vast hydroelectric potential, this resource has not been fully exploited. Most of the plants are located in the areas around La Paz and Cochabamba.  In 2005, Bolivia utilized 21 separate facilities able to produce an aggregate 480 megawatts (MW).
 The Saint Isabel plant is the largest hydroelectric producing center at 93MW; it is operated by CORANI.
 
Environmental impact assessments for the Santo Antônio and Jirau hydroelectric projects—the first two dams planned as part of the Madeira Hydroelectric-Hidrovia complex—were performed. The Madeira complex, which also includes a bi-national dam (Brazil-Bolivia) and another in Bolivia, in addition to implanting a 4,200 km-long industrial waterway, is IIRSA’s (Iniciativa para la Integración de la Infraestructura Regional Suramericana) single largest project, with an official budget of US$ 10.5 billion. The two dams have a total installed capacity of 7,480 MW. Brazil’s Mines and Energy Ministry has stated its plans to offer the project to private investors in 2006.

· Degree of reliance on imported energy 

Bolivia is rich in hydrocarbon resources. It has the second largest proven reserves of natural gas in Latin America behind Venezuela, plus it has increased exploration activity and production levels. As of 2006, the Oil and Gas Journal reported that Bolivia had proven oil and natural gas reserves of 440 million barrels. Through its strong domestic supply, Bolivia was able to produce 64,000 barrels per day (b/d), of which 81% is crude oil, in 2006. Additionally, it consumed, for 2005, 48,000 b/d. Therefore, it has remained largely self-sufficient in oil, thus equally self-sufficient for its entire energy demand.
 
Imports of 10,000 to 15,000 barrels of oil per day were required to meet energy demand. Refining capacity was nearly 48,000 b/d and, by May 2004, the total production of refined products was 31,740.5 b/d.

The index of natural gas production and export to Argentina and Brazil through gas pipelines increased by 15.22%, from 214.04 in 2002 to 246.62 in 2003.
 
· Extent of connection to electricity network  (households and businesses; rural and urban) 

As of 2003, the national electricity system supplied 64.7% of Bolivia’s total population.
 However, a 2004 report by the Bolivian Vice-ministry of Electricity and Alternate Energies shows that only 29.7% of rural homes have access to electricity. The government’s focus is on electrical expansion to rural populations, and data is limited for urban areas.
· Any capacity concerns (power generation an/or transmission/distribution) 

Yes, distribution to rural areas is a main concern of the VMEEA. The country has access to plenty of hydrocarbons (natural gas and oil) as its main source of electrical generation, but it is expanding its use of hydroelectricity, solar power (photovoltaic cells) and biomass too. It has enough energy supply; it just needs to improve its distribution across the country.
· Potential for renewable energy, energy efficiency and co-generation (i.e. any authoritative assessments) 

The Bolivian government is promoting the use of renewable energies to increase the electrification in rural areas. Biomass and solar power are the two most common renewable energies, other than hydroelectric power, used in small-scale in isolated regions of Bolivia. 
Among the agricultural wastes used to generate electricity are nutshells, sugar cane bagasse, crop residues, scrap wood and sawdust. The Riberalta project, for instance, uses Brazilian nuts husks and scrap wood as substitutes for diesel to generate electricity.

Solar energy usage has been reported in isolated villages where 3,250 photovoltaic systems are in operation, but current projects strive to provide 3,000 more rurally dispersed homes with electricity through the installation of more photovoltaic systems.
 The World Bank is financing the expansion of electric power and telecommunications services to rural areas using solar energy and benefiting 100,000 people.
A 15 MW co-generation unit in the Unagro sugar center (Central Azucarera Unagro), Santa Cruz de la sierra, uses bagasse as fuel. High performance equipment, such as a boiler producing 170 tons of steam per hour, for an investment of US$ 5.5 million. Reports also reveal a 1 MW plant operating in the Bolivian jungle, using cashew husks from Brazil as fuel, and in Santa Cruz two projects have been implemented using rice husks as fuel for a rice mill (Ingenio Arrocero Agroincruz) and bagasse to produce sugar syrup. Initiatives of this kind can increase the competitiveness of Bolivia’s agro-manufacturing, and naturally rise the rational way renewable energy is used. In this field, there is plenty of room for opportunity, keeping in mind the potential of Bolivia’s cane and wood agroindustries.

Hydroelectric power provides about half the amount of conventional thermal productions (hydrocarbons) in nationwide electricity generation. As explained in other parts of this report, an expansion of small hydroelectric centers are being pursued to increase the role of hydroelectric output in rural areas.
 

Section 2 : Energy market

· Ownership (state/municipality/private/mixture) of electricity and gas utilities and other sources of energy

In 1994, Bolivia privatized the state-owned electricity system, unbundling generation, transmission, and distribution activities. The law forbids any single company from operating in more than one of these activities. The government also established the Superintendencia de Electricidad de Bolivia (Superintendence of Electricity) as the principal regulator of the sector. The country has two main electricity systems: Sistema Interconectado Nacional (SIN) and Sistema Aislado – SA. The SIN connects major population centers and represents 83% of installed capacity. The Aislado system consists of numerous autoproducers and independent power plants in rural or isolated areas not served by the SIN.
There were eight generation companies serving the SIN in 2004. Of these, the largest is the Compañía Boliviana de Energía Eléctrica – COBEE, a subsidiary of U.S.-based Globeleq. COBEE serves the region surrounding La Paz. Other important generating companies include Empresa Eléctrica Guarachi S.A. – EGSA and Empresa Eléctrica Corani – CORANI, majority-owned by Duke Energy). These three companies controlled 69% of the total gross electricity generation in Bolivia in 2004.

In the distribution sector, six companies are active, the largest being Electropaz, majority-owned by Spain’s Iberdrola. Other large distribution companies include Empresa de Luz y Fuerza Eléctrica Cochabamba – ELFEC, a subsidiary of PPL Global, and Cooperativa Rural de Electrificación – CRE. Combined, Electropaz, ELFEC, and CRE held 86% of the power distribution market in 2004.

Transportadora de Electricidad – TDE, owned by Spain’s Red Eléctrica de España, operates the national medium- and high-tension electricity transmission network underlying the SIN. The grid extends over 1,900 Km and covers the central and southern parts of the country. The population in the northern and western parts of the country remains largely unconnected to the national grid, either served by the Aislado system or having no access to electricity at all.

Foreign companies dominate the natural gas sector. Based on the quantity of reserves held, the largest company is Repsol-YPF. The company holds a large amount of these reserves through its subsidiary, Andina. Brazilian state-owned oil and gas company Petrobras ranks as the largest natural gas producer in the country. 
In 2004, Bolivia overwhelmingly approved a referendum that called for the re-nationalization of the formerly state-owned Andina and Chaco oil and natural gas operators. The referendum also called for a sizable increase in taxes on foreign hydrocarbon producers. Additional protests in 2005 forced the resignation of President Mesa, after he opposed implementing the referendum. Following this unrest, foreign investment in Bolivia’s natural gas sector plummeted. The country’s Chamber of Hydrocarbons, a trade group, reported that investment during the first half of 2005 fell by 80% compared to the same period in 2004.

With newly elected president, Evo Morales, the Bolivian government continued their pursuit of re-nationalization of the hydrocarbon industry in 2006. Control was returned to YPFB, where the government set a November 1, 2006 deadline for all private oil companies to negotiate new agreements with YPFB. YPFB would be given a majority share and control of each refinery. This deadline has been delayed, however.

· Extent of competition in power generation and energy retail 

With the current re-nationalization plan, competition will diminish as more control shifts to YPFB.

· Structure – extent of vertical integration of generation / transmission / distribution / retail

The nationalization plan will greatly affect the hydrocarbon industry, principally.  It will grant YPFB, a government run company, more control.  The generation, transmission and distribution of natural gas and oil is likely to become more bundled through the state led nationalization plan. The overall effect of the other energy and distribution sectors is unknown however. It can be speculated that the government and/or government run companies will continue to take a leading role the progress of hydroelectric, solar, and biomass productions and development.
Section 3 : Energy policy framework

· Existence of an explicit energy policy framework (e.g a recent White Paper) and key policies (e.g privatisation, liberalisation, rural electrification plan etc) or not – what role is envisaged for sustainable energy? 
There is a re-nationalization plan of the hydrocarbon industry, as explained above.
There is also a strong plan by the Vice-ministry of Electricity and Alternative Energies to expand electrical access to rural populations. Its goal is to provide access to 90% of rural homes by 2010.

The ministry views sustainable energy as a key tool to providing electricity in the rural areas. It focuses on the use of micro hydroelectric centers that will be strategically placed, plus the installation of thousands of photovoltaic systems. Together, these renewable energy technologies will bring many rural populations lasting electricity. (View below: Project PNUD/GEF for more details on the implementation of renewable energies systems.)

· Any current energy policy debates/developing legislation – e.g. on security of supply; energy market reform; incentives for renewable energy etc 

In May 2005, Bolivia’s Congress approved a new Hydrocarbons Law that codified the results of a 2004 referendum calling for the re-nationalization of Bolivia’s natural gas resources. The law levies an additional 32% tax on oil and gas production at the wellhead, on top of the existing 18% royalty. The law calls for the compulsory conversion of existing contracts to the terms of the new law.

In May 2006, President Evo Morales issued a decree re-nationalizing the entire natural gas sector. The decree declares that foreign companies would not be allowed to own natural gas reserves and YPFB would take a majority stake in all natural gas projects. In addition, private companies would assume a new role under an operating service agreement structure, whereby they would produce natural gas on behalf of YPFB for a fee. The Bolivian government had originally established a November 1, 2006 deadline for the transition to this new structure, but implementation issues have delayed the implementation of this decree.

If Bolivia’s re-nationalization plan does not result in the continued growth of production and export levels in hydrocarbon products (crude oil and natural gas), then Bolivia will face a serious energy security threat. Other countries in the region, such as, Venezuela, Brazil and Argentina, will be able to take more economic control of the oil and gas markets.

·  Any specific policies or programmes to promote sustainable energy 

A Supreme Decree on October 6, 2005 announced a plan to initiate a study on the possibilities and effects of a hydroelectric project in the Mamoré River area as a means to increase electricity access for rural areas.

Project PNUD/GEF (UNDP/GEF)


The project aims to increase electricity access to rural areas with dispersed populations using renewable energies—photovoltaic systems and micro hydroelectric centers. The project calls for the use of photovoltaic systems that can provide an estimated 3,000 rural homes with electricity. (More than 3.250 systems have already been installed.)  Plus the project wants to construct three (3) small hydroelectric centers to will benefit 600 homes. It also has the hopes and plans to build 5 more centers later.

· Any major energy network or sustainable energy studies available 

Ministerio de Hidrocarburos y Energía (Ministry of Hydrocarbons and Energy) produces an annual planning report that outlines the ministry’s goals and how to each them.
· Role of government in energy policy – which departments are involved?
 
The Viceministerio de electricidad y energías alternatives (within the Ministerio de Obras Públicas Servicios y Viviendo) works to provide universal access to electricity through sustainable means.  The ministry, therefore, is responsible for identifying areas in need and promoting the expansion of electricity to those populations. The use of natural gas and hydroelectric power are to be the principal means to achieve this goal, but one of its general functions calls for the study and development of renewable energy technologies in concordance with other related ministries. Hugo Villarroel is the current Vice-minister. 
The Vice-ministry of Electricity and Renewable Energies also works in conjunction with other sub ministry branches of the MSOP, as well as, other large ministries on matters of energy. The MSOP has three Vice Ministries:

· Ministerio de Transportes (Vice Ministry of Transportation)

· Ministerio de Telecomunicaciones (Vice Ministry of Telecommunications)

· Ministerio de Electricidad y Energías Alternativas (Vice Ministry of Electricity and Alternative Energy Sources)
The Ministerio de Minería e Hidrocarburos (Ministry of Mining and Hydrocarbons) is responsible for formulating the policies for the competitive development of mining and hydrocarbon activities. It has two Vice Ministries: 

· Viceministerio de Minas (Vice Ministry of Mining)

· Viceministerio de Hidrocarburos (Vice Ministry of Hydrocarbons)

· Any government (or government funded) agencies with  a specific role in sustainable energy and/or environmental protection (with an energy role) 

The Ministerio de Desarrollo Sostenible – MDS (Ministry of Sustainable Development) is responsible for directing, coordinating and integrating the national development policies, while articulating the economic, social and institutional dimensions of development in the long term. The Ministry is responsible for formulating the Plan General de Desarrollo Económico y Social de la República (General Plan of Economic and Social Development of the Republic). In relation to Environment, Safety, and Occupational Health (ESOH), the Ministry is responsible for formulating the policies and plans for the sustainable use of renewable natural resources, and the exploitation and rational use of non renewable resources.

As mentioned in other sections above, the Viceministerio de electricidad y energías alternatives (Vice-ministry of Electricity and Alternative Energies) deals with increasing electricity access across the country. It utilizes several sustainable energy options to achieve this goal.
The MDS has six Vice Ministries; one of them, the Viceministerio de Recursos Naturales y Medio Ambiente (Vice Ministry of Natural Resources and Environment) is responsible for environmental issues.
· Any energy planning procedure in place 

Yes, the Ministerio de Hydrocarburos y Energía (Ministry of hydrocarbons and energy) produces an annual planning report that outlines the ministry’s goals and how to each them. 

The 2007 report includes the continued plan to re-nationalize the hydrocarbon industry through YPFB, measures to increase exports of natural gas in the Southern Cone region, strategic energy and energy development plans, concerns over energy security, especially the threat of high import costs of fossil fuels (in necessary), mechanisms of control in the production and the pricing of hydrocarbons, and the plan to continue exploration and expansion of oil reserves. This annual plan is all connected to the National Development Plan, as initiated by the new government of President Morales.
  
Section 4: Energy regulation 

· Is there an energy or utility regulator?  When was it established? 
The oversight and control of the electricity sector is a function of the Sistema de Regulación Sectorial – SIRESE. It was originally established in 1994 but has since been revised in 2004 (Law 1600, Oct. 28, 2004). 
· Degree of independence of the regulator from government (legal structure, who appoints the regulator and board) 

SIRESE is organized within the Ministerio de Hacienda y Desarrollo Económico. The General Superintendent is appointed by the President. SIRESE has national jurisdiction and the autonomous power of management, administration and economy.
 
· Regulatory framework – legislation, duties, powers (any references to environment, sustainable energy)  

The original law, established in 1994, installs SIRESE with the oversight power of the Energy, Hydrocarbons, Telecommunications, Transportation, and Water ministries of the government.

The 2004-2005 regulation report states that it is the duty of the General Superintendent a) to improve the control of regulated companies, with relation to their contractual obligations, b) to improve the tools in which to protect consumer rights and the promotion of universal services, c) to render accountable and to construct a regulatory body, and d) to defend and to promote competition in the regulated sectors through SIRESE.

· Regulator’s roles – key tasks (e.g. price controls, promoting competition etc) , actions to date, any action/role in the sustainable energy field)

· Role of government departments in energy regulation (both where a regulator exists and where there is no regulator) 

· Have any regulatory barriers to sustainable energy been identified and if so what are they? 
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