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BACKGROUND
Brazil currently is experiencing slower than expected economic growth, as the country grapples with an electricity shortage. After economically difficult years in the late 1990s, the country recovered in 2000, posting 4.2% growth. Recent economic slowdowns in neighboring Argentina and the United States also negatively affect the Brazilian economy. 

Brazil's hydro-dependent electricity sector is strained beyond capacity after several years of below-average rainfall, leaving reservoirs about 30% full. In May 2001, the government announced that both industrial and residential consumers must reduce their electricity consumption by 20% for the following five months or face government fines. Analysts varied in predictions of how long the crisis will last and how severe the economic impacts will be; however, the average rainfall has increased during the last 3 months making the reservoirs reach a satisfactory level, which led to the end of the rationing on February 28, 2002.
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Brazil contains the second largest oil reserves in South America (after Venezuela), at 8.1 billion barrels. Although Brazil continues to strive for self-sufficiency in oil production, it is unlikely that the country will reach this goal within the next few years. Production has been rising steadily since the early 1990s, topping 1.5 million barrels per day (bbl/d) in 2000. The offshore Campos Basin, north of Rio de Janeiro, is the country's most prolific production area. Brazil's oil consumption for 2000 is estimated at just under 2.0 million bbl/d. Brazil's oil imports come mostly from Venezuela and Argentina. 

Industry Organization
In 1997, the National Petroleum Agency (ANP) was created when President Cardoso signed the Petroleum Investment Law. As outlined in the law, ANP is responsible for overseeing the process of opening up Brazil's petroleum industry to other domestic and foreign players. In addition to raising much needed capital for the government through concessions and the sale of certain parts of the sector, it is hoped that the opening of Brazil's oil industry ultimately could bring about oil self sufficiency for Brazil. 

NATURAL GAS
Natural gas reserves as of January 2001 stood at 8.2 trillion cubic feet (Tcf), the 4th largest in South America behind Venezuela, Argentina, and Peru.  Natural gas consumption is projected to rise from a current 20 million m3/day to around 90 million m3/day in 2005, as the country works to lessen its dependence on hydropower. Much of this increase is expected to be fueled by imports, which began in 1999 from Bolivia and Argentina. However, the rules for the thermal energy sector have not been completely established by Government yet, which delayed the introduction of gas-fired thermal generation. 

Natural gas exploration and production historically have been carried out by Petrobrás. However, the current focus and expanded role of natural gas has coincided with Brazil’s push to privatize the energy sector.  Due to Brazil’s decentralization efforts, many state governments are now shouldering heavy fiscal responsibilities. In an effort to raise necessary working capital, they have begun to sell their state natural gas distribution companies to private entities.

Recent Brazilian discoveries of natural gas could mitigate the need for dramatic increases in natural gas imports The Campos and Santos basins hold the largest Brazilian gas fields. Offshore southeast Brazil is hydrocarbon rich yet underexplored, leaving potential for significant increases in reserves and production. Past exploration activities have focused on oil rather than gas. Several gas discoveries in 2000 and a large discovery in June 2001 have positive implications for Brazilian gas production. 

Pipelines
Brazil has two existing international pipeline connections, with several more under construction. The first pipeline, the Bolivia-to-Brazil pipeline, taps Bolivia's Rio Grande sources. Partners in the Brazilian section of the pipeline include Petrobrás, Enron, Shell, and BBPP Holdings. Construction began in 1996 and cost $2.1 billion. The completed pipeline covers almost 2,000 miles, and came onstream in July 1999, with service to Sao Paulo and a terminus in Porto Alegre. The pipeline is operating below its 1,060 thousand cubic feet per day (Mcf/d) capacity, which is expected to be reached by 2004. 

The second operational pipeline links Paraná, Argentina, to Uruguaiana, Brazil. Transportadora de Gas del Mercosur is the 88-Mcf/d, 270-mile pipeline's operator. The pipeline supplies gas to a $350-million, 600 MW AES power plant in Uruguaiana. Service began in July 2000. An extension of the pipeline, which will connect Uruguaiana to Porte Alegre, currently is under construction. Transportadora Sul Brasileira de Gas is the operator of the extension, which is expected to become operational in early 2002. 

Additional Argentina-Brazil pipelines are in various stages of planning, although recent natural gas discoveries in Bolivia and potential Brazilian discoveries could discourage development of the pipeline projects. Potential Argentina-Brazil pipelines include the Cruz del Sur, Trans-Iguacu, and Mercosur pipelines. The Cruz del Sur would extend to Brazil the Argentine-Uruguayan pipeline that currently is under construction. The Trans-Iguacu pipeline would cross from northern Argentina's Noroeste Basin into southern Brazil. The Mercosur pipeline would tap northwestern Argentina's Neuquen Basin to Curitiba, Brazil, and could extend to Sao Paulo. It also is possible that a second Bolivia-Brazil pipeline will be built. 

Northern Brazil has an energy infrastructure separate from the more densely populated southern part of the country. Rising natural gas demand in the northern parts of the country probably will not be met with gas from Bolivian or Argentine sources, but rather with imports from Venezuela (via a new pipeline) and/or Trinidad and Tobago (in the form of liquefied natural gas). 

COAL
Brazil's recoverable coal reserves are estimated at approximately 13.2 billion short tons of lignite and sub-bituminous coal, the largest coal reserves in Latin America. Due to the high ash and sulfur content and low caloric value of its domestic coal, Brazil imports a significant amount of coal. Production in 1999 was approximately 4.8 million short tons (Mmst), while consumption was an estimated 27.2 Mmst. 

ELECTRICITY
Brazil has installed electric capacity of 65.2 million KW, and 87% of which is hydropower (as of January 1, 1999). Of the 337.4 billion kilowatthours (bkwh) generated in Brazil in 1999, 91% was from hydropower. Together with Paraguay, Brazil maintains the world's largest operational hydroelectric complex, the Itaipu facility on the Paraná River, with a capacity of 12,600 megawatts (MW). Brazil's remaining electricity generation capacity comes from coal and an ever-increasing amount from natural gas. Brazil's small northern and larger southern electrical grids were joined in January 1999 into one grid that serves 98% of the country. Brazil's domestic electricity supply is augmented by imports from neighboring Argentina.

Most generation and virtually all transmission, however, remain public. Private concessionaires, who have been investing heavily to upgrade antiquated systems, operate most local distribution 

Electricity Shortage
Brazil has been dealing with a critical electricity shortage since June 2001. The shortage can be explained by natural causes and by under-investment in the industry. Although the Brazilian hydro system has traditionally been structured to allow for normal variations in annual rainfalls, several years of below-average rainfall have left reservoirs 70% depleted, which puts a country that is over 90% reliant on hydropower in a crisis situation. 

Under-investment in the power sector is the other primary cause of the shortage. Electricity demand grew rapidly in the 1990s, with 1999 consumption about 55% higher than 1990 consumption. Installed generation capacity, however, grew about 25% during the same period. The situation was exacerbated by the complexity of migrating from a zero-competition, state-run energy sector to a competitive, privatized structure. Aware of the need for new power generating capacity, the Brazilian government planned for 49 new thermal power plants to come online after the opening of the Bolivia-to-Brazil gas pipeline. The new competitive structure led to a delay in construction of these plants, many of which to be financed by major private investors. Only one gas-fired power plant, AES, has been completed, and a handful more will be completed before the end of 2002. The plant's opening has been delayed, however, because of the lack of rules for the thermal energy sector, as mentioned above. 

The Brazilian government has taken drastic measures to reduce electricity consumption. In late May 2001, an electricity-rationing plan was announced under which all industrial and residential power consumers were required to reduce consumption by 20%, from June 1, 2001 to November 30, 2001, or face fines. Residential customers were additionally required to cut consumption to 80% of their average in the months of May-July. The initial response from consumers was exceptionally positive. Most households found they could achieve or even exceed their 20% reduction merely by eliminating waste and replacing inefficient household items for newer, more efficient models. Many major industrial consumers had already installed their own generating capacity, frequently in the form of cogeneration. The market for sale and rental of generator plants boomed, as did sales of a variety of other energy-reduction products and technologies.
Initial statistical data suggest that the country fell a few percentage points short of the 20% reduction target in early June, with the heavily populated and industrialized south shaving 16% and the north 17% off pre-June consumption, according to the National Grid Operator.  However, a number of companies did report production cuts and the possibility of layoffs, implying the likelihood of some adverse impact on GDP growth in 2001. Experts have predicted that the economy would emerge from the period of shortage with significantly improved levels of operating efficiency. 
As a further attempt to deal with the crisis, Brazil's National Development Bank has earmarked $125 million for sugar mills that generate surplus electricity by burning sugar cane waste. Brazil has a very large sugar cane industry, with 350 sugar mills that are mostly self-sufficient in terms of electricity. The potential generation capacity from the sugar waste is estimated between 400 and 700 MW, but prohibitive capital costs have deterred significant sugar-fired generation to date. Also in response to the shortage, Petrobrás has agreed to provide financial assistance to companies that build on-site natural gas fired power sources where Petrobrás will supply the gas for the plants. Seventeen projects are under consideration, ranging from 2 to 30 MW in capacity. 


Sector Organization
Privatization of Brazil's electricity sector had been on going for several years prior to the current crisis. The process stalled in the wake of the country's 1999 currency devaluation, and little progress has been made since that time, however, total deregulation remains scheduled for 2006. 

Generation

Political opposition to privatization of generation remains strong. An estimated 80% of Brazilian electric generation remains in public hands, and Congress is considering legislation to prohibit the sale of the country's three largest utilities. The public utility Eletrobrás controls about half of the country's installed capacity and most of the large transmission lines. Eletrobrás coordinates and supervises the expansion and operation of the generation, transmission and distribution systems. Private capital flows resulting from privatization are expected to play a key role in bolstering the industry, especially as state-owned generators have not had investment capital available. 

Brazil is unique among major world economies in that hydropower stations generate around 93% of the country's electricity. Of Brazil's 74,000 MW of installed capacity at the end of 2000, approximately 66,000 MW was hydro. The huge hydroelectric sector includes Itaipu, the world's largest energy facility, currently rated 12,600 MW but now expanding to 14,000 MW, and another 22 stations rated at 1,000 MW or over. There are relatively few oil-fired and coal-fired thermal generating stations, and just two nuclear plants. However, the primary energy matrix is about to change with the introduction of substantial volumes of natural gas, destined principally to electricity generation.


Among major generation projects completed in the late 1990s were:

· The 1,450 MW Ita hydro station. 

· The 1,240 MW Salto Caxias hydro station.

· The 1,309 MW Angra II nuclear station.

Transmission 
The activity of power transmission is exercised as a federal concession, granted via public auction. Recent regulation guarantees third-party access to transmission and distribution systems upon payment of fees determined by ANEEL. Transmission systems that are not part of the basic network must also make their services available to any would-be third-party user upon payment of the prescribed fees.

Infrastructure and equipment forming part of the basic transmission network is utilized by the National Electricity System Operator, under procedures and criteria established by ANEEL in a Transmission Service Contract. The National Operator is responsible for coordinating and operating the system. The basic transmission network comprises all transmission lines of 230 kV or higher and substations with equipment for this voltage, operated by public energy supply concessionaires.

Transmission lines used by only one generating plant or one major consumer are not part of the basic network, neither are transmission and distribution lines used to connect only to a concessionaire distributor. Major transmission projects completed in the late 1990s include:

· The 1,280 km interconnection of the North-Northeast and the Center-South-Southeast transmission systems.
· The 200 MW Venezuela-Brazil transmission line.

· The 1,000 MW Argentina-Brazil transmission line.

Distribution
The changes sparked by privatization of the electricity industry are most evident in Brazilian electricity distribution. Although generation remains mostly under government control and transmission is not slated for privatization in the near term, distribution is mostly in private hands. Until the mid-1990s, federal and state governments owned all sizeable distribution concessions. In each of the 26 states and the federal district, there was at least one state-controlled or federally controlled distributor. By the end of 2000, 18 distribution companies had been privatized. These 18 represent around 80% of the electric power consumed in the country. Their sale generated revenue of US$25 billion. In all of Brazil there are 59 distributing companies, a dozen of which continued in state hands at the start of 2001, but were undergoing evaluation for privatization.


Regulatory difficulties are blamed for the lack of international investment in distribution, since rising costs of distribution cannot be passed on to customers because of fixed prices.  AES and Enron, two companies that had been taking the lead in investing in Brazil, announced in June 2001 intentions to "put a brake on investment" in the country until further notice.

REGULATORY FRAMEWORK

The Ministry of Mines and Energy, Energy Secretariat is in charge of setting policies for the energy sector. At the same time, Brazil has established strong, independent regulatory agencies and procedures to oversee the new, competitive energy markets. 

The essence of the new structure of the electric industry, dedicated to strengthening private participation, is based on the laws, decrees and regulations that ANEEL represents. These were structured in such a way to make possible a general vision of the principal standards applicable to the industry. Electric power, like other sectors of Brazilian infrastructure, is going through a process of substantial restructuring. After a long period of government control, the power sector is now characterized by:

· Competition among companies;

· Open access to transmission and distribution grids;

· The creation of specialized entities to oversee the operation of the system; 
· Changing the role of Government to that of investment promoter and operational monitor.
Principal Bodies 
The National Electricity Agency (Agência Nacional de Energia Elétrica - ANEEL), a semi-independent body created 1996 to create favorable conditions for the development of the electric energy sector, and to regulate and control its activities, seeking to achieve a balance between the interests of producers, distributors, consumers and the country. The Agency began operations in December 1997, and is governed by its Board of Directors, consisting of a Director- General and four Directors, which deliberates under collegiate rules of procedure.  ANEEL management is carried out by a group of twenty Superintendents who engage in the regulatory, inspection, mediation, granting, permitting and authorization activities of the Agency. 

The National System Operator (Operador Nacional do Sistema - ONS) was created 1998 to coordinate, monitor and seek optimization of the generation and transmission of electric energy among the interconnected systems. The ONS is governed by representatives of generation, transmission and distribution companies, large independent consumers, independent power producers, independent brokers and the government. The body operates under specific legislation and makes recommendations to ANEEL on planning and control.


The Wholesale Energy Market (Mercado Atacadista de Energia - MAE) was created in 1996 under a market agreement drawn up among the participants in the new sector structure. Due to environmental conflicts brought about by MAE among the market players, it created its own regulation, administrative structure, and was responsible for registering, clearing and accounting for all electricity supply contracts within the integrated national transmission system. It was closed down in January 2002. It was substituted with The Brazilian Wholesale Market (Mercado Brasileiro de Energia – BEM), which differs from its predecessor in to ways: the regulation and the administrative structure. Unlike MAE, in MBE, the rules are defined under ANEEL’s auspiciousness and an administrative council, which solves market conflicts in a first instance. For possible further conflicts the chamber of arbitration will be the last instance. 

Decentralization process
ANEEL's decentralization activity has the following objectives:

· Collocate the regulation, monitoring and measurement actions of consumers and sector agents

· Expedite the regulation, monitoring, measurement and authorizations processes;

· Adapt the regulation, control and measurement actions to local circumstances;

· Bring solution for problems at their place of origin.

The decentralization allows ANEEL’s actions be adapted to the local circumstances. The main assigned activities are those related to monitoring and the ombudsman office. The state agencies are created by law and granted authorization by ANEEL through means of cooperation conventions.

The financial support for its decentralization activities come from monitoring fees paid by the sector agents to ANEEL. The participant agencies assist in the regulation and authorization processes, which are of ANEEL’s exclusive competence. ANEEL is at the states’ service for the creation of their own regulation agencies, thus broadening the decentralization action. ANEEL’s decentralization action is focused to meet the interests concerning the energy service on the behalf of the consumers. The current situation of the sector is: 7 Agreed conventions, 11created agencies and 9 In agreement with ANEEL.
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