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LAC Policy Descriptions: Brazil
General Background

As the largest economy in South America, Brazil is the third largest consumer of energy in the Western Hemisphere and 10th overall in the world.
 Its annual consumption continues to rise at a strong rate, but its internal production has also seen great improvements in total energy production, especially in the oil industry.
 The continuation of energy production levels is a primary strategic goal of the Brazilian government to ensure the progress of its economic growth and stability.

To provide for the economic growth opportunity, mass expanses in the oil, natural gas, coal, biofuels, and electricity markets have recorded rapid expansion. 
By 2020, it is expected that Brazil’s electricity consumption will reach 747 billion kWh. Due to disruptions in hydro-electrical production caused by decreased rainfall, in June 2001 Brazil instituted an energy rationing program in order to prevent power outages.
Brazil holds the second largest oil reserves in South America after Venezuela.  According to a 2006 Oil and Gas Journal, Brazil occupies an estimated 11.2 billion barrels of proven oil reserves.  The Campos and Santos Basins, situated off the southeast coast, represent the majority of the country’s proven reserves.  2003 reports indicating oil production levels of 1.7 million barrels per day were not sufficient to meet domestic demand, thereby requiring the import of oil from Africa, the Middle East and, in lesser amounts, Argentina and Venezuela. In 2001 Brazil analyzed the possibility of expanding and upgrading some of its refineries to increase refining capacities and process low-sulfur crude oil. However, oil production has risen steadily; Brazil produced 2.1 million barrels per day (bbl/d) of oil in the first half of 2006.  82% of this was crude oil. The new levels represent a 10% increase in production from 2005 and propel Brazil towards becoming a net oil exporter by the end of 2006.
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In June 2002, Brazil and the United States signed bilateral agreements on energy for electricity deregulation, offshore safety, and clean energy. Brazil is also promoting the use of small-scale renewable systems (especially photovoltaic and wind) in remote, rural households and businesses.

Furthermore, Brazil is expanding their already developed biofuels sector, focusing on greater sugarcane production to be used as ethanol.

Brazil has the largest coal reserves in Central and South America, and is one of the largest coal importers in the world. Major coal suppliers of Brazil are the United States and Australia.
Section 1: Energy provision 

· General Energy Overview (Total Energy Consumption)

2004 estimates conclude that Brazil’s total energy consumption is 9.1 quadrillion Btus. From each sector of energy, Brazil receives 48% from oil, 35% from hydroelectricity, 7% from natural gas, 5% from coal, 2% from other renewables, and 1% from nuclear.
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· Electricity Overview (installed generation capability and consumption)
Brazil’s electric capacity was evaluated to have an installed generating capacity of 86.5 gigawatts for 2004, most of which consists of hydropower.
  In that same year, the electricity industry produced 380.9 billion kilowatthours (BkWh) of electrical power but consumed more at 391.7 BkWh.
  The majority of the consumed electricity not self produced was imported from Argentina.
 

In 2005, those production and consumption rates rose significantly. 2005 reports from the CIA World Fact Book state that Brazil produced 546 BkWh of electricity and consumed only 415.9 BkWh.
  Additionally, Brazil exported 7 million kilowatthours (MkWh) in 2004 but imported 39 BkWh of electricity from Paraguay in 2005.
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· Main fuel sources for direct use and power generation

Hydroelectricity

From the graph above, it is clearly visible that an overwhelming percentage of Brazil’s electricity generation derives from hydroelectric energy.  Brazil’s vast hydroelectric resources include more than 60 hydroelectric facilities with installed capacities of at least 100 megawatts (MW). Twenty-three of these facilities have installed capacities greater than 1,000 MW.
 For 2004, 380.9 BkWh of hydroelectric power generated 83% of its total electrical.
 However, many of Brazil's hydropower generating facilities are far away from the high demand urban centers, which have led to high transmission and distribution losses, estimated at around 16 percent of total domestic supply.

Together with Paraguay, Brazil operates one of the world's largest hydroelectric complex, the Itaipú facility on the Paraná River, with a capacity of 12.6 GW.
 
Conventional Thermal

The remaining electricity generated in Brazil comes mostly from coal and gas-fired thermoelectric plants, as well as imports from Argentina.
 For conventional thermal energy production, 7,000 MW is derived from natural gas-fired facilities (2004 report), which accounted for about 4 % of that year’s total supply.
 In addition, Petorbras approximated that natural-gas fired generating capacity could rise to 13,000 MW by 2017, but the Brazilian government indicated a stronger focus on the expansion of hydropower projects, in spite of the 2002 power crisis. Furthermore, questions about the future availability of Bolivian natural gas imports restrain investment in new capacity.
 
Biofuels: Ethanol

Ethanol is a major component of Brazil’s energy production strategy.  Brazil is the world’s largest producer of ethanol at 282,000bbl/d for 2005 alone.  The government has increased its ethanol exports, specifically to the United States, who received 7,200 bbl/d of ethanol in 2005. To raise production of ethanol exports, Petrobras has initiated a plan to build a pipeline from the interior to Sao Paulo in 2006 but some economic obstacles have waylaid the plan.

Additionally, domestic demands for ethanol have gone up and thus, so to has its production. More than 50% of the country’s cars run on ethanol via a flex-fuel system.
  This alternative to traditional gas powered transportation has drastically reduced Brazil’s reliance on oil imports, and current negotiations with the United States have created even more incentives and focus on increasing Brazil’s ethanol manufacturing capabilities.  As the graph depicts, ethanol production is predicted to grow at a steady rate.  
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Nuclear Power
Brazil utilizes two nuclear power plants, the Angra-1 and the Angra-2, which produce 630 MW and 1,350 Mw, respectively.  Both are controlled by a state-owned subsidiary of Electrobras, Electronuclear.  Currently, another plant is partially contrasted, known as Angra-3, and it will have the generating capacity of 1,350 MW. Political uncertainty about desired electricity production has delayed the ultimate fate of Angra-3.
 
· Degree of reliance on imported energy 

From the CIA World Fact Book, Brazil imported 379,400 billion barrels per day (bbl/day) of oil in 2005.

However, The Energy Information Agency (EIA) also states that Brazil stands to become a net exporter of oil by 2006.
 Although it relies on imported oil from various countries in the region (Bolivia, Venezual), Brazil does not rely heavily on its importation for overall energy needs. Furthermore, the continued increase in ethanol production has and will reduce oil demands.

· Extent of connection to electricity network  (households and businesses; rural and urban) 

From the Consejo Latinoamericano de Electrificación Rural, Brazil’s overall percentage of the population with access to electricity is 94.1%.
 (The date for that assessment was not available.)  However, a 2002 World Bank Energy Sector Management Assistance Program (ESMAP) report states that the electrification rate was 98.8% and 73% for urban and rural areas, respectively, while there was a total population electrification rate of 94.8%.
  A total of 505,023 (1.2%) urban households did not have access to electricity and 1,979,249 (27%) households in rural areas.
 According to data provided by the Latin American Energy Organization (OLADE), in 2003 Brazil’s national electrification rate was 95%.

A primary goal of the Brazilian government is to provide universal access to electricity by 2010.  
· Any capacity concerns (power generation and/or transmission/distribution) 

Although hydro-electric power is a very cost-effective source, droughts in 2001 caused power shortages and energy rationing. This situation has attributed to the lack of investment within the sector. In 2005 the sector showed an increased participation from the private sector based on a large number of new projects reported by the Brazilian Association of Infrastructure and Basic Industries (Associação Brasileira da Infrastrutura e Industrias de Base).

Brazil has made significant progress in power sector reform over the last decade. However, during the initial privatization process, the issue of rural electrification was overlooked.  Transmission to extreme rural locations is highly expensive. As a result, rural electrification is lagging behind.

· Potential for renewable energy, energy efficiency and co-generation (i.e. any authoritative assessments) 

The potential for off- grid solutions in Brazil is huge, but largely untapped. Existing isolated diesel systems are often inefficient, unreliable, expensive to run, and a continuous drain on government funds. Grid extension is not an economically viable option for many remote and dispersed users. For such dispersed settings, off-grid solutions can provide more flexible energy services, fitting the varying demand patterns of rural users and uses. However, early off- grid pilot projects in Brazil have not focused enough on sustainable service models and productive uses, creating the wrong impression of high operation and maintenance costs and limited benefits.

Brazil is currently producing electricity from different renewable sources. In 2001, approximately 137.5 MW of energy were produced from biomass (117.5 MW from 18 Units) and wind (20 MW from 7 Units). Major biomass sources are firewood, sugar cane products and other agricultural waste.
 Brazil’s 2001-2010 Energy Plan forecasts an increase of power generation from renewable sources interconnected to the national grid. During the fourth quarter of 2003, ANEEL authorized 80 power generation concessions, 56 for small hydro projects and 24 for wind power plants. Since 2001, there has been an increase of wind energy projects in Brazil.

The production of biofuels (ethanol) is promoted through the Brazilian Alcohol Program (PROALCOOL), which encourages its production as an oil substitute.
 Brazil is already the world’s leader in ethanol production and is expanding the sector further to meet internal and external demands.  Brazil also supports the use of small-scale renewable energy in remote and rural areas, as the primary means to supply those rural areas with a sustainable source of electricity. This initiative was developed through the Energy Development Program for States and Municipalities (Programa de Desenvolvimento Enérgetico dos Estados e Municípios -PRODEEM), which promotes the use of solar and wind energy for electricity generation, water pumping and public lightning in isolated communities, schools, medical clinics, and community centers.

In 2003, Brazil and the United States agreed to sign a bilateral energy partnership focused on hydrogen energy, carbon sequestration, electricity modernization, renewable energy and energy efficiency technologies, and offshore energy infrastructure safety. More recently in March 2007, Brazil and the United States agreed to a biofuels pact that would increase biofuels production in each country in order to benefit those states I the hemisphere with strong dependencies on imported oil.
Section 2: Energy market

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

Electricity Market:

Since 1990, Brazil has continued to revamp their electrical systems to incorporate better government agency oversight. Agência Nacional de Energia Elétrica (ANEEL) is their main regulatory agency to monitor and restructure the electrical sector. Similarly, the Operado Nacional do Sistema Electrica (ONS) was created as a national transmission grid operator and the Mercado Atacadista de Energia Electrica as a wholesale power market.
 

The privatization process of the state-owned operation slowed. As a result, state-owned Electrobras is the largest generating company in Brazil, with control over half of total installed capacity. Other state-owned companies control most of the remaining capacity. Tractebel Energia, a subsidiary of France’s Suez, is the largest private generating company. Although state-owned companies control most of the generating and transmission resources, distribution is largely in private hands.
 

Brazil has about 64 electricity distribution companies, mostly privately owned and operated. The country’s constitution gives state governments a monopoly on their electricity markets, though many have begun to privative these markets.  Power companies were divided into several small generation and distribution companies as part of a privatization plan initiated in 2003. They operate under the jurisdiction of the Ministerio de Minas e Energia (MME) (Ministry of Mines and Energy) and under the control of the Agência Nacional de Energia Elétrica (ANEEEL) (National Electric Energy Council), as mandated by the law of regulation and commercialization of electric energy (Law 10848 of 2004).

ONS operates the national transmission grid, which consists of two large grids (one in the north, one in the southeast) and numerous smaller systems in isolated regions. ONS connected the north and southeast grids in 1999, and the combined system covers over 90 percent of Brazil’s electricity market. In total, Brazil’s high voltage (greater than 230kV) distribution network contains some 40,000 miles of transmission lines.

Eletrobrás controls approximately 60% of the country's installed capacity and 64% of the large transmission lines. Eletrobrás coordinates and supervises the expansion and operation of the generation, transmission and distribution systems.
 The operator of the national electric system (Operador Nacional do Sistema Elétrico – ONS), authorized by the Agência Nacional de Energia Elétrica (ANEEEL) (National Electric Energy Council, Resolution 351/98), coordinates and controls the operation of the national interconnection system (Sistema Interligado Nacional – NIS).

Liquid Fuels Market:

Petroleo Brasileiro S.A. (Petrobrás) is a state-owned corporation under the authority of the Ministry of Mines and Energy. Petrobras’ activities include, among others, crude oil and natural gas exploration, and the refining, transportation, storage and distribution of any hydrocarbon product defined as such under the law (see Law 9.478). These activities are developed through its three main subsidiaries: Petrobrás International S.A., Petrobras Química S.A. and Petrobras Gas S.A. Petrobras operates 16 refineries and made the largest oil discoveries on Brazilian soil. The company is expanding its oil and gas operations in Latin America.

Gas Market:

Brazil holds the second largest natural gas reserves in South America after Venezuela. The Oil and Gas Journal states that Brazil contains 11.2 billion barrels of proven oil reserves in 2006.
 Gaspetro, a subsidiary of Petrobas, is in charge of natural gas exploration and production. Distribution has been handled at the state level, but the government plans to partially privatize this activity. Demand for natural gas has been rising continuously since the late 1990s; by 2000, almost 80% of the natural gas production was applied to power generation. Moreover, most future thermoelectric plants will use natural gas. In order to increase power supply, the Ministry of Mines and Energy created the Priority Thermoelectricity Program 2000-2003 (Decree No. 3371). One of the major goals of this program is to avoid the risk of electricity rationalization caused by rainfall decline during the past years.

Petrobras, through a subsidiary Transpetro, handles the transportation network of oil gas.  There are 4,000 miles of crude oil pipelines, coastal import terminals, and inland storage facilities.
 There are currently two international pipeline connections in Brazil; the first one is the Bolivia-to-Brazil pipeline (Gasoduto Bolivia-Brasil - Gasbol), which taps into the Rio Grande resources located in Bolivia. The pipeline is almost 2,000 miles in length, with a terminus in Porto Alegre, Brazil. The second international natural gas pipeline is the Transportadora de Gas del Mercosur, which links Paraná, Argentina, to Uruguaiana, Brazil and is 270 miles in length. It supplies natural gas to a 600-MW power plant located in Uruguaiana. In January 2004, the Brazilian and Argentine governments agreed to proceed with a 384-mile pipeline extension, the Transportadora Sulbrasileira de Gas (TSB), which would connect Uruguaiana to Porto Alegre, Brazil. The project will likely revitalize a project to build two new natural gas-fired power plants in Porto Alegre.
Coal Market:
According to the Brazilian National Department of Mineral Production, the major consumers of coal are the steel industry and power generation plants. A study conducted in 1996 by the International Energy Agency (IEA) concluded that coal consumption would grow dramatically by 2010. Expansion plans reported by the coal sector confirm this trend; in 2002 seven coal-fired plants accounted for 1,415 MW of installed capacity. At the end of 2003 five newly licensed plants added more than 2,700 MW of installed capacity. These plants are Concordia (5 MW), Jacui (350 MW), Seival (542 MW), Sepetiba (1,377 MW), and Sul Catarinense (440 MW).

Nuclear Market:
Brazil holds the sixth largest uranium reserves in the world. In 2001, Brazil's uranium reserves were estimated at 301,500 tons located in the states of Bahia, Ceará, Paraná and Minas Gerais.
 Nuclear power generation started in 1985 with Angra 1, a plant with the capacity to generate 657 MW. Nuclear power generation capacity was increased to 1350 MW with the incorporation of a second nuclear plant —Angra 2— in 2000. By 2002, both nuclear power plants generated 13,837 GWh. A third plant, Angra 3, is expected to be operational in 2014 with an installed capacity of 1,325 MW. In 2004, Eletrobras Termonuclear S.A., the company responsible for the operation of the three nuclear facilities, announced the improvement plan of Angra 1. The plan is scheduled for completion in 2007.
· Extent of competition in power generation and energy retail

In 2003 the federal government began promoting changes to encourage private sector access to the energy market. After a decade of reforms and privatizations, diversity of ownership is still limited, and as a result, Brazil is reevaluating its plans to meet growing energy needs following a crippling power shortage in 2001.

In general, most energy sectors are dominated by state-owned companies, especially those that are subsidiaries of Petrobras, however, the distribution (of electricity) sector has the greatest privatization.

· Structure – extent of vertical integration of generation/transmission/distribution/retail
There exists a high level of vertical integration in the different energy production stages. State-owned companies, especially those subsidiary companies of Petrobras, control a majority of the generation, transmission, and distribution of each energy source.

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? 
At the end of 2003, the Brazilian government established a new model for the electricity sector. The new model is designed to attract private investment and secure lower consumer rates. Although existing contracts are honored, new concessions are awarded to companies that provide for lower consumer rates instead of offering higher bids.
 This model also provides new market opportunities for energy supply in rural areas with no access to the main grid.
· Any current energy policy debates/developing legislation – e.g. on security of supply; energy market reform; incentives for renewable energy etc. 

The Brazilian government began to restructure the electricity sector in the mid-1990s, with the creation of a new regulatory agency, ANEEL (Agência Nacional de Energia Elétrica). The government also established a national transmission grid operator, Operador Nacional do Sistema Electrica (ONS), and a wholesale power market, the Mercado Atacadista de Energia Electrica. However, privatization of the state-owned generating assets stalled. Therefore, state-owned Electrobras is the largest generating company in Brazil, controlling over half of total installed capacity. Other state-owned control most of the remaining capacity. The largest private generating company is Tractebel Energia, a subsidiary of France’s Suez. While state-owned companies still control most generating and transmission assets, distribution is largely in private hands.

In early January 2002, the government unveiled an extensive, controversial blueprint for what it termed the “revitalization” of the country’s power sector. The plan was devised by a special government committee without private sector input and calls for changing many existing market rules and structures.
 Law 10.438 was a key step in shaping the legal framework for future electrification efforts. This law obliges concessionaires and permissionaires to provide “universal electricity service coverage,” without financial contribution by the new consumers toward initial investments (which are to be fully recovered through tariffs).
 

In July 2003, the Minister of Energy revealed a new model for the country's electricity sector, with goals of ensuring reliable supply, stabilizing prices for consumers, and attracting long-term investment to the sector. This new model came into effect in March 2004. The first major component of the new electricity model was the creation of two energy trading markets: a regulated pool that buys power from generators and shares the costs between distributors under set prices and a free-market environment where distributors and generators can negotiate their own contracts. Finally, electricity pricing will be determined by pooling cheaper hydroelectricity with more expensive thermoelectric plants (natural gas). By pooling the various sources, the government hopes to reduce electricity tariffs and to ensure power is purchased from the newly constructed thermal plants. All of Brazil’s 64 distributors will now buy power at a single price generated from the new pricing formula.

· Any specific policies or programmes to promote sustainable energy 

Law 10.438, enacted in April 2002, has introduced a series of measures to promote the use of new and renewable energy sources, provision of full coverage, subsidies to low-income consumers, and emergency generation based on small thermal plants to avoid new shortages. To cover the costs of these new initiatives, three main tools can be used: increases in the tariffs; the existing Reserva Global de Reversão (Reversion Global Reserve), which was extended to 2010; and resources from the Conta de Desenvolvimento Energético (Energy Development Account), a fund created by the law. Both RGR and CDE are also transferred to the tariffs.

The US-Brazil Biofuel Pact in March 2007 is a strong initiative to increase the production and use of biofuels for ethanol.  In concordance with this pact, the two governments would standardize the definition of ethanol to allow for global   
Sustainable energy programs include the following:

· Increased Use of Renewable Energy Resources Program (Financiamento de Empresas Energeticas en Centroamerica – FENERCA) October 2001 – April 2005

The main areas of interest of this program are renewable energy resources, business support services, institution building, private voluntary organizations, financial institutions, business enterprises, regulatory reform, energy policy, and policy reform. Activities involving Brazil include business plans with productive uses applications, and market opening events implemented in Brazil and South Africa to initiate the replication of the FENERCA program in other regions.
· Technology Cooperation Agreement Pilot Project – TCAPP and Cooperative Technology Implementation Plan– CTIP

The U.S. government launched a TCAPP in 1997 to provide a model of a country-driven and market-relevant approach to technology transfer implementation under the United Nations Framework Convention On Climate Change (UNFCCC). The TCAPP is currently assisting Brazil in implementing actions to attract investment in clean energy technologies that will meet their sustainable development goals, while reducing greenhouse gas emissions. Brazil has been involved in these projects since 1998 through its Ministry of Mines and Energy.

· Brazil Renewable Energy Finance Capacity Building Program (see http://www.e3vplc.com/BREFCBP_Overview.htm)
· Any major energy network or sustainable energy studies available 

An excellent study used in the drafting of this policy template is the Brazil Background Study for a National Rural Electrification Strategy: Aiming for Universal Access (March 2005). It may be found at http://www.worldenergy.org/wec-geis/publications/reports/rural/case_studies/annII_brazil.asp 
Another is: Reaching the Milleninium Development Goals and beyond: access to modern forms of energy as a prerequisite by the Global Network for Sustainable Development (GNESD). http://www.gnesd.org/Downloadables/MDG_energy.pdf
· Role of government in energy policy – which departments are involved? 
The institution responsible for energy issues in Brazil is the Ministry of Mines and Energy (Ministerio de Minas e Energia –MME). This ministry through the Secretary of Energy (Secretaria de Energia – SEN) formulates the guidelines and policies for the national energy sector and coordinates and supervises their execution. The main institutional agencies are the National Council for Energy Policy (Conselho National de Politica Energetica–CNPE) and the regulators, which are the National Electric Energy Agency (Agência Nacional de Energia Elétrica – ANEEL) and the National Petroleum Agency (Agência Nacional do Petróleo – ANP). 

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

Brazilian Ministry of Mines and Energy (MME/GOB)
· Any energy planning procedure in place 

According to Plano Plurianual (PPA) 2004-2007, Brazil’s current governmental policies and investments in terms of energy are focused on guaranteeing the supply of energy by using the competitive advantages derived from hydroelectric generation in the national territory, and reaching and preserving self-sufficiency in oil production.
Section 4: Energy regulation

· Is there an energy or utility regulator?  When was it established? 
The effort to reformulate and strengthen the government’s regulatory role has resulted in a new regulatory framework. In 1995, the federal government significantly altered the structure of the electricity sector’s institutional model with reforms aimed at stimulating competition and attracting private sector investors. The new institutional structure includes three new agencies: the National Electrical Energy Agency (ANEEL), the National Electricity System Operator (ONS), and the Wholesale Electrical Energy Market (MAE). The new model includes the Expansion Planning Coordination Committee (CCPE) and several types of well-defined sector agents. The CCPE is part of the Ministry of Mines and Energy (MME) and advises the government on national energy policy issues. The National Energy Policy Board (CNPE) provides market agents with indicative projections for their investment plans and establishes the transmission system expansion program.

· Degree of independence of the regulator from government (legal structure, who appoints the regulator and board) 

· Regulatory framework – legislation, duties, powers (any references to environment, sustainable energy )  

Regulatory Agency: National Electric Energy Agency (ANEEL) (Law 9427/96)

Prices and tariffs regulated by ANEEL: generation, transmission, and distribution tariffs

Operational Agencies: National Electricity System Operator (ONS) (Law 9648/98) and Wholesale Electrical Energy Market (MAE) (Law 9648/98)

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

National Electric Energy Agency (ANEEL)

· Regulator and supervisor

· Holds tenders for generation, transmission, and distribution

· Grants concessions for hydroelectric plants

· Supervises concession agreements

· Regulates tariffs

· Establishes terms of access to transmission and distribution systems

· Sets rules for participation in MAE and approves market agreements

· Authorizes ONS activities

National Electricity System Operator (ONS)

· Physical dispatch of generation

· Optimizing generation

· Optimizing transmission

· Accounting for energy generated, delivered, and transmitted

· Indicative studies on expansion and reinforcement of transmission systems Wholesale Electrical Energy Market

Wholesale Electrical Energy Market (MAE)

· Energy spot market

· Accounting for financial agreements on purchase and sale of energy

· Currently on hold for administrative reasons

· Rules of operation (market agreement) being revised

· 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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