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I. INTRODUCTION  

Brazil restructured its electricity sector at the end of 1994 for reasons not very 

different from those advanced in the other emerging economies of Latin America and 

elsewhere. During the 1980’s and at the beginning of the 1990’s there was increased 

awareness that government resources, even including credits from multilateral agencies, 

would be insufficient to satisfy the needs of a growing economy. Alternative funding for 

investment in infrastructure in general, and in the electricity sector in particular, had to be 

found, and private participation in monopolistic activities historically owned by the 

government became recognised as the only feasible resource. In developed countries like 

the United Kingdom, rationales for restructuring included objectives like competition, 

efficiency, expansion of the capital market, etc.  In Brazil, the unavailability of economic 

resources drove reform.  Unfortunately, Brazil has not yet been able to create an 

environment that induces purely private investment, and this shortcoming impedes the 

progress of the reform and the development of the power sector itself. 

The GoB adopted an electricity restructuring model that envisaged the introduction 

of competition and reliance on private investors who would take the necessary actions to 

guarantee an adequate supply of electricity. The model’s premise was that profit-motivated 

private investors would assume the activities previously managed by the GoB and state 

governments, improve existing service, and provide the necessary funds and services.    

Thus, private investors would not only assume the control of those assets that belonged to 

the GoB/states but would also develop new infrastructure, and would be the only alternative 

for the provision of generation, distribution and retail services. The GoB would redirect its 

actions to solve more fundamental problems of the country such as macroeconomic 

stability, education, and public health, and participate in the power sector only as a policy 

maker and as the sole provider of transmission service.   
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II. INVESTMENT SINCE REFORM  

A. Levels of Investment 

Since reform, private capital has been invested in the sector, either to buy 

distribution and generation assets sold by the government1 or to build limited amounts of 

new generation or transmission facilities.  Private investment has also been used to finish 

hydroelectric projects that the government started before the restructuring but which were 

stalled due to the lack of governmental funds.  

Of 23 projects (11.4 GW) initiated before 1995, almost all are operational, having 

been funded with two-thirds private resources.  Of these, 14 are in operation (8.7 GW), 3 

are almost completed (1.4 GW), 4 are in construction (577 MW), and 3 (685 MW) are in the 

process of financial closing, although one is a coal plant that has raised environmental 

concerns.  The table below shows that following the introduction of the restructuring 

program, total capacity increased 9% between 1995 and 1998, another 11.8% between 1998 

and 2000, and is expected to grow at an average rate of 5.8% in each of the next 6 years 

with thermal generation predominating.   

Current and Forecast Capacity in GW 
 

 1995 1998 1999 2000 2001 2002 2003 2004 2005 2006 

Hydro 48,6 53,7 55,7 57,9 59,7 61,0 64,7 68,3 70,6 71,7 
Thermal 4,7 5,1 5,4 6,0 7,2 8,9 10,3 15,6 15,9 16,4 
Nuclear 0,7 0,7 0,7 2,0 2,0 2,0 2,0 2,0 2,0 2,0 
Itaipú 6,3 6,3 6,3 6,3 6,3 6,3 7,0 7,7 7,7 7,7 
Imports 0,1 0,1 0,2 1,4 2,4 3,1 5,4 5,4 5,4 5,4 
Total 60,4 65,8 68,3 73,6 77,6 81,2 89,5 99,1 101,6 103,2 
% Growth   9,0% 3,8% 7,9% 5,4% 4,6% 10,2% 10,7% 2,5% 1,6% 

           Source: ANEEL. Installed Capacity with auto producers and imports. 
 

Based on the previous trends, one could conclude that as a result of the restructuring 

program, new capacity has come on line and that investment from the private initiatives will 

be available to satisfy the incremental demand growth forecasted at an annual rate of 5.3%.  

                                                 
1 The GoB has privatised almost 70% of the distribution and approximately 30% of the generation assets 
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The natural question is:  “Is there a capacity expansion problem?”  The answer is that there 

is a problem and a serious one, but that the question needs to be phrased more subtly.  

B. The Nature of the “Private” Investment  

There is no doubt that since reform considerable private resources have been 

invested in distribution and in existing generation unbundled from the old distribution 

utilities.  However, these investments occurred without the full implementation of, and for 

reasons that were different from those envisioned in, the original reform model.  The state, 

far from exiting the sector, remains the owner of one third of the generation. Further, most 

investment in incremental generation has occurred with support of the government through 

its state-owned companies partnering with private investors.  To date, only two merchant 

plants have been constructed, and only three projects have been financed on a non-recourse 

basis2.  Only one plant has been financed with project financing and it was able to reach 

financial closing only with the support of multilateral agencies.3      

One indication that thus far Brazil is still struggling to create the investor friendly 

environment envisioned by the reform model has been the need to “induce” incremental 

investment in generation.  The Priority Thermal Plan (TPP) was initiated with the 

announced goal of adding approximately 55 new thermal plants4 (18,400 MWs) between 

1999 and 2003. While the GoB intended that private investors would develop those projects 

on their own initiative, in practice the expected private capital did not materialize and it had 

to intervene by “inducing” investment through its governmental agencies.  Initially the 

inducements were to operate through Eletrobras as the energy buyer of last resort, but fiscal, 

legal, and regulatory problems interfered.  As an alternative, the GoB adopted a programme 

to enhance the viability of the TPP projects: i) reduction of the average price of natural gas 

for thermoelectric generators, ii) creation of long term fuel agreements between producers 

(Gaspetro) and purchasers (thermal plants), iii) establishment of credit lines with BNDES 

                                                 
2 These projects are the thermal facilities built by AES, El Paso and Enron. 
3 The Dona Francisco hydroelectric project. Lenders were comfortable with the risks because there was a high 

percentage of equity put up by COPEL, a state-owned company, where senior debt accounted for only 34% 
of the financing and the IDB assumed some other risks. 

4 A detailed description of the projects included in the TPP can be found at www.aneel.gov.br.  It is the 
consensus among market participants that some of these projects either have been withdrawn, are not 
feasible, or are located in isolated areas with reduced possibility of finding an attractive market.     
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with special, favourable financial conditions, and iv) adoption of a “normative” value (VN) 

that would provide an incentive for generation5.  

When these measures proved ineffective, the GoB resorted to direct participation 

through various governmental entities.  Petrobras is involved in the developing 29 thermal 

plants, approximately 12 GWs, generally putting up 20 to 30% of the equity and serving as 

the end-user for part of the project output. Eletrobras is constructing about 500 MWs, has 

taken responsibility for the obligations that resulted from ANGRA (a nuclear power station) 

and is guaranteeing the purchase of energy from small hydro producers.  Furnas, one of the 

largest state-owned generators, has joined the group VBC in one hydroelectric project and 

both expect to partner in developing other generation projects.  Although such entities as 

EDP, ENDESA, VBC, Iberdrola, and EdF6 have expressed their eagerness to invest in 

generation in Brazil, most have some kind of partnership with governmental agencies and 

foreign investors claim to have difficulty raising funds from lenders uncomfortable with 

Brazil’s regulations and the incomplete state of the transition to reform.  Even with 

substantial public sector intervention, the market has not recently seen any financial 

closings, although some projects have been developed with bridge loans through BNDES 

with the expectation of obtaining project financing in the future.7  

The relevant question is whether this reliance on a mixed private/governmental 

sector threatens sustainable, long-term development of Brazil’s electricity sector in Brazil.  

The short answer is that it does.   

The state’s continued presence in the sector creates distortions in the market that 

make the restructuring model and the power sector itself unsustainable in the future.  For 

example, GoB’s assumption of Furnas’ debt to the wholesale electricity market (MAE) 

undermined the credibility of state-owned companies participating in the MAE.  It became 

                                                 
5 The VN is not a direct incentive for new generation, but is an instrument that was created to encourage long 

term contracting between generators and distribution companies, which in turn may enable private funding 
of generating projects.      

6 Respectively, Eletricidade de Portugal, the largest Spanish utility, a consortium of Brazilian companies, the 
other major Spanish utility, and Electricite de France. 

7 The financial problems are not the only concern related to the TPP.  The lack of turbines in the international 
market is also a key issue.  According to some evidence, orders for turbines made in 2001 can be delivered 
only after three years.       
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clear that these companies are not subject to the normal financial constraints of commercial 

business.  Private generators cannot trade with companies that feel free to renege on their 

financial obligations (or in the expectation of a pattern of delayed payments and 

inconclusive negotiations).  Private firms cannot compete with entities that have no “bottom 

line” and are free to erode their profitability in ways unavailable to privately owned entities.   

Further, the mixed sector does not resolve the problem of the state’s scarce financial 

resources.  Generation will continue to be insufficient to support the potential growth of the 

nation, and funds allocated to the power sector will not be available for other pressing social 

needs.  By remaining in the power sector, the GoB is putting at risk the financial 

sustainability of the economic progress of the last several years and the social gains that 

were the ultimate rationale for reform. Besides, even if the GoB has sufficient resources, its 

presence contradicts the fundamental rationale for reform: to “shift more welfare provision 

into private hands to keep public spending under control and to avoid having to raise taxes 

or cut benefits.”8  

III. OBSTACLES TO PRIVATE INVESTMENT   

A. Transition 

A fundamental constraint that inhibits investment is the problem of the transition, 

the period of time it takes to move from the initial decision to undertake reform until at least 

the rules of the game are clear.9   In Brazil the transition period has taken more time than 

expected and the regulatory process has not performed well in the meantime.  The high 

level of uncertainty has discouraged investors from developing new generation projects 

except in conjunction with governmental entities.  In addition, not only has the momentum 

for the privatisation of the remaining publicly-owned generation been lost, but some 

members of the Congress are re-evaluating privatisation per se and have introduced bills to 

prohibit the privatisation of state-owned companies of the power sector.      

                                                 
8 The Economist, October 24, 1998 
9 This is similar to a basic cause for the current supply crisis in California. While there are undeniable flaws in 

the market structure that add to the risk of investing in generation resources, the supply crisis in California 
appears to be related more directly to timing problems than to the reluctance to invest because of design 
flaws, changes in rules or changes in availability and costs of fuels. 
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B. Financial Impediments 

1. Financial Instruments 

Observers have offered a variety of explanations for the lack of purely private 

investment and the inability of developers to reach financial closing.  A critical factor is 

simply that project finance is relatively new in the Brazilian context and there are legal 

issues that the Brazilian codes have not previously addressed. Another impediment is poorly 

designed risk sharing:  parties must bear those risks that they are most capable of managing 

and the market must offer the opportunity for them to be appropriately compensated. 

2. Sales to Distribution Companies 

Related to the problems inherent in project financing, is the difficulty of securing the 

power purchase agreements (PPAs) on which they depend. The usual purchaser of a 

generator’s output is a distribution company. Unfortunately, not all are sufficiently 

creditworthy to support the obligations of a PPA and a generator cannot attract third party 

financing if the counter-party to the transaction is not financially sound. The primary 

reasons for the potential insolvency of distribution companies are regulatory: inadequate 

pass-through of costs and incorrect pricing of electricity at the retail level. According to 

ANEEL regulations, distribution companies are allowed to pass on to customers increases in 

a selected group of costs through the tariff readjustment formula included in the concession 

contracts.  However, in practice, there are cost items whose variations are not passed on to 

consumers on a timely basis.  

Most importantly, ANEEL allows increases in the cost of power purchases to be 

passed on to consumers only once a year and only up to the Normative Value (VN).10 The 

VN was created to cap the costs of energy purchased in the wholesale electricity market 

passed through to regulated customers.  It tends to discourage investment in generation 

because the cap may not be related to whether the costs are justified.  For example, since it 

                                                 
10  Although there is another mechanism, the “extraordinary revision”, that is a complement to the annual 

readjustments that in concept could address such shortfalls, ANEEL has not yet clearly defined and applied 
the procedures for this process. If the change in costs is “significant”, the concessionaire could apply for an 
extraordinary tariff revision in order to rebalance its contract.  However, ANEEL has only recognized the 
devaluation of the Real in 1999 as a significant change in costs.  Other significant alterations in costs, as 
foreseen in the concession contracts, are currently under discussion between ANEEL and the companies.       
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is only adjusted once a year, it forces purchasers to absorb short-term price fluctuations or 

high spot market prices for natural gas.  There is also a problem with the calculation of the 

VN itself.  The indices used to adjust it are not compatible with the costs incurred.  It is 

calculated based on a designated power generation technology11 with specific characteristics 

that in practice appear not to be consistent with the characteristics of the current Brazilian 

system.  The calculations also assume a high power factor typical of a base load plant, 

which may not be characteristic of the units for the term of their contract or during their 

entire operational life.  The overall effect is that, as currently configured, the VN is 

understated, which puts purchasers at risk of not collecting sufficient revenues.12  Jointly, 

these deficiencies discourage distribution companies from signing PPAs that are not capped 

by the VN, but the VN may not adequately compensate the generators. 

Some distribution that are creditworthy are reluctant to sign PPAs because they 

prefer to build their own generation within the limits for self-dealing established by 

ANEEL.  The distribution companies’ position is further complicated by the uncertainty 

about the size of their markets after 2003, when initial contracts start to be stepped down 

and universal retail competition is introduced.13   

Until it is possible to secure power purchase agreements that meet both local and 

international financing standards, investors only will invest if they have either the support of 

multilateral agencies and export credit agencies or some other kind of guarantee offered 

directly by the government.  Unfortunately, it is unlikely that there are sufficient guarantees 

available to meet the capacity needs of the Brazilian system in the long term. 

                                                 
11 Probably a combined gas fired unit 
12 The VN is also supposed to play a role in encouraging specific technologies by providing a higher cap for 

plants built using alternative resources.  It has limited effect because the distribution companies are 
concerned about their own price competitiveness and are not interested in purchasing relatively expensive 
energy notwithstanding that the cost can be passed on to final consumers. 

13 It has also been alleged that because the tariff revision process of almost all distribution companies 
is scheduled to take place in the next two years, some companies refuse to sign long term contracts for supply 
to leverage their bargaining position before ANEEL. 
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3. Sales to End-users 

In theory, generators that cannot come to terms with distribution companies should 

be able to sell directly to some end users. However, distortions in retail prices prevent direct 

sales by generators to large customers.  At the end of the 1980’s, tariffs for high and 

medium tension customers were restructured based on marginal cost criteria in order to 

properly signal consumers about the cost of providing service.  At the time, however, the 

marginal costs of generation reflected excess system capacity, and while long-run costs for 

generation are now significantly higher, the tariffs have not changed substantially.  The 

distortion in the tariffs is evident in the access tariff (TUSD) and has discouraged new 

investors in generation from trying to capture free high-tension level customers.  At 

US$25/MWh, the shopping credit in the TUSD (i.e., the cost saving from purchasing power 

from a supplier other than the local distributor) is less than the US$40/MWh that a new 

generator needs to be profitable.  

4. Foreign Exchange Risk 

The foreign exchange risk for investors is that approximately 70% of their capital 

investment is denominated in US dollars, while only 30% is in local currency. This 

proportion rises to 85%/15% of total costs including fuel (natural gas) because the generator 

pays Petrobras for fuel in hard currency. In contrast, the distribution companies pay the 

generator in reais because by power contracts must be denominated in local currency.  The 

problem is compounded because the regulatory authority only adjusts costs once a year for 

tariff purposes.  Anecdotal evidence indicates, not surprisingly, that “lenders are not 

comfortable lending dollars to a project where the construction costs and debt repayments 

are in reais14”.  

C. Development Impediments  

1. Fuel Supply  

Fuel supply, and especially the terms and conditions of the fuel supply contracts, is 

an important obstacle to independent power producers (IPPs) in Brazil. Currently Petrobras 

                                                 
14 Latin finance, March 2001 
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is the only supplier of natural gas in Brazil and is one of the owners of the Brazil-Bolivia 

pipeline.  The company offers two types of contracts: firm and interruptible.  All firm 

contracts involve a take or pay obligation on both the commodity and the transportation 

capacity, but the purchaser cannot offset its financial risk by remarketing unneeded supply 

if it does not generate at the level of its gas obligations.  As a consequence, once a generator 

signs a firm contract, it must declare its unit as a must-run unit (inflexible for dispatch 

purposes).  However, this solution simply substitutes one risk for another.  Once a unit is 

declared inflexible, its costs are not taken into consideration for purposes of setting clearing 

prices.  If the marginal unit is lower cost, e.g., a hydro unit, the must-run generator will not 

recover its costs.  On the other hand, under interruptible contracts, Petrobras can curtail the 

supply of gas at any time in order to supply its own plants or those of its partners in the 

Brazil/Bolivia pipeline.  Depending on the nature of the interruptible conditions or the state 

of the supply market, long-term obligations and even short-term contracts may prove 

impossible.  

2. Environmental Concerns  

Environmental concerns also potentially discourage private participation, 

particularly in the thermal units planned near load centres.  The pollution problems in 

industrial centres like Sao Paulo have heightened pressure on state authorities and the NGOs 

to raise environmental standards.  The application process for environmental licenses alone 

can take up to two years. Although this does not mean that the projects cannot be built, the 

environmental limitations increase the costs of projects by requiring either more advanced 

technologies or relocation and increased transmission costs.  The licensing for one project 

included in the TPP15 has been challenged by environmental organizations, raising further 

doubts that the thermal projects can be built as scheduled in the TPP.          

IV. THE WAY AHEAD  

The crucial challenge to the Brazilian power sector reform process is the 

unsustainability of its current state of implementation. The mix of private and governmental 

entities is not capable of satisfying the growing power needs of Brazil over the long term.   

                                                 
15  Cogeneration project of CCBC – (Central de Cogeração da Baixada Santista) 
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It is an undeniable reality that reform efforts face a transition period during which the rules 

specifying the details of how the new system will operate are unclear.  Meanwhile, no one is 

willing to invest in incremental generation on a purely private basis.  The solution is 

obvious:  Brazil must move as quickly as possible to finalize all of the rules and regulations 

that will affect the investment results for new generation. Until it does, private investors and 

international lenders will be unwilling to participate in generation projects in Brazil without 

partnering with governmental entities.   However, a number of issues must first be resolved, 

and resolved in favour of reassuring investors. 

The only viable option for the power sector in Brazil is to implement the power 

sector model based on economic efficiency principles:  competition that relies on profit-

driven, private initiatives as the engine of development and price control, truly independent 

regulation of non-competitive segments, and a governmental role limited to a policy-making 

responsibility for the sector.  Specific measures that improve the environment for private 

investors in Brazil are: i) to ensure that ANEEL carries out its regulatory function in a 

manner consistent with the rationale of the reform program, ii) to rationalize tariffs, and iii) 

to introduce economic efficient fuel supply contract conditions16. 

A. ANEEL 

The regulatory model adopted in the Brazilian power sector is an adaptation of the 

UK model. It implicitly assumes that private investors will accept the obligation to provide 

adequate and efficient service in return for the opportunity to collect sufficient revenues, 

i.e., to recover properly incurred operating costs and earn an adequate return on funds 

prudently invested to meet their service obligations  

For this model to work, ANEEL must reduce uncertainty among sector participants 

about the power costs flowed through to final customers and the resulting financial 

consequences.  The Laws that restructured the power sector taken with the concession 

                                                 
16 Some interested parties have argued the importance of introducing more flexibility to the current contractual 

conditions.  APINE, the Brazilian trade group for IPPs, has proposed the implementation of mandatory 
long-term contracts as a mechanism to attract private investment in generation. This proposal has merit if it 
is viewed as a transition mechanism to deal with the barriers to investment created by the reluctance of 
distributors to sign long-term PPAs due to perceived market uncertainties, but there are some details that 
need additional thought.         
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contracts signed between the granting authority and the concessionaires are the framework 

for that approach.  Nevertheless, to date one of the largest risks facing private investors is 

the uncertainty surrounding the treatment that the regulatory agency will afford to recovery 

of costs.  

By not allowing a pass-through to customers of uncontrollable costs either 

completely or on a timely basis, ANEEL harms the finances of the distribution companies.  

They have been obliged to cover the shortages from their own earnings, which in turn 

undermines their creditworthiness.  As a consequence, the ability of the generators to attract 

third party financing is compromised due to the lack of creditworthiness of the principal off-

takers of power.     If ANEEL cannot allow an automatic pass-through of costs on a current 

basis because the resulting price increases conflict with other macroeconomic objectives17, it 

should implement some mechanism to preserve the desired financial outcome.  For 

example, concessionaires could keep track of under-recovered revenues in a tracking 

account to be recovered in the future.  The amounts should be adjusted to reflect the time 

value of the money during the lag between cost incurrence and recovery.  

In addition, ANEEL must assume its role as an independent regulatory body that 

balances the interests of the consumers and the private investors.  If ANEEL is uncertain 

how to decide an issue, it should err on the side of overcompensating the utility since a 

financially unviable company will never be able to provide reliable service that meets 

customers’ needs. Errors that favour customers may be attractive in the short-term but will 

ultimately cost the customer more in inadequate service and a weaker economy.         

B. Rationalization of Tariffs for all Customers 

Under the current regulatory framework in Brazil, any approved tariff structure 

should allow the concessionaire to recover the full cost of service imposed by each and 

every class for the provision of the service.  Current tariffs are unlikely to achieve the 

objectives of equity and economic efficiency, either because they do not cover total costs or 

because there are cross-subsidies among consumer classes, primarily from residential to 

                                                 
17 Notice that the existence of conflicting objectives is one important problem in the Brazilian power sector.  

These are macroeconomic stability with low levels of inflation on the one hand and promotion of private 
investment based on reasonable prices and adequate rates of return on the other.   
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industrial customers.  Cross-subsidies allow distribution companies to keep captive those 

free customers that could otherwise be customers of IPPs.   Current tariffs are also sending 

economic signals to customers that distort the pattern of consumption as some consumers 

(residential) under consume because their tariffs are too high, while others (industrial) over 

consume because their tariffs are too low.  Rationalization of tariffs is an important problem 

to be resolved both to improve the efficiency of the market and to attract private 

investments.18 

C. Introduction of Economically Efficient Conditions in Natural Gas Supply 
Contracts   

In order to make purely private participation in incremental thermal generation 

attractive, variations in the exchange rate should be passed on in the price to customers in a 

timely way.  The pass-through of exchange rate variations either could take the form of a 

“tracking account” (similar to what was described above) or a compensation fund such as 

the one recently proposed by the government through Petrobras.  Either alternative would 

reduce both investors’ and lenders’ perception of risk by reducing the large and 

unmanageable risk of buying a fuel in dollars while receiving payment for power in reais.         

Second, the contractual terms and conditions of gas supply agreements should be 

modified to allow IPPs to remarket the commodity (natural gas) and capacity.  Current 

contracts discourage development of IPPs under either interruptible or firm contracts.  The 

terms of interruptible contracts discourage projects not associated with Petrobras because 

Petrobras favours its own affiliates when supplies are short.  Firm contracts encourage 

developers inefficiently to declare their units inflexible for dispatch purposes since 

otherwise they risk being dispatched when the clearing price is lower than their running 

costs.  Allowing remarketing of the commodity and the pipeline capacity would enable 

developers to manage these risks and would reduce the inefficiencies the current contracts 

have introduced into the system.         

Improvements in these three areas, regulation, tariffs and contracts, would improve 

the economic environment for private investment.  Only when the private sector is 

                                                 
18 As part of its response to the recent supply crisis, the government has set up a body to address this issue. 
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sufficiently confident to invest without public participation will the fundamental problem of 

the Brazil reform efforts be addressed – the need for the government to exit the sector and 

restrict its role to the formation of public policy, as initially envisioned by the reform model. 


	introduction
	Investment Since Reform
	Levels of Investment
	The Nature of the “Private” Investment

	Obstacles to private investment
	Transition
	Financial Impediments
	Financial Instruments
	Sales to Distribution Companies
	Sales to End-users
	Foreign Exchange Risk

	Development Impediments
	Fuel Supply
	Environmental Concerns


	The Way Ahead
	ANEEL
	Rationalization of Tariffs for all Customers
	Introduction of Economically Efficient Conditions in Natural Gas Supply Contracts


