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Energy efficiency and restructuring of the
Brazilian power sector!'

Gilberto De Martino Jannuzzf!
State University of Campinas, C.P. 6122, Campinas 13083-970, S&o Paulo, Brazil

Since the early nineties Brazil has initiated a program of reforms in its electric sector which includes
utility privatization and de-verticalization. The main objectives were to promote a market-oriented
energy industry attractive to private investments. This has led to the loss of sponsorship for the
public-interest programs formerly undertaken by the state utilities. In particular, of significant con-
cern are the programs for promotion of energy efficiency, renewable energy technologies, rural
electrification and environmental protection. In the midst of the privatization effort, the National
Agency for Electrical Energy (ANEEL) was created (end of 1997). One of the tasks of the regulatory
agency is to provide funds and incentives for energy conservation. In this paper | review the role
of ANEEL in promoting energy efficiency investments in the context of a market-oriented sector,
its limitations and prospects.

1. Introduction portant public interest tasks such as energy efficiency and
The international experience shows that restructuring secure investments towards options that are environmen-
wards a less regulated and more market-based envirtadly cleaner and more sustainable in the long run. Also,
ment has strengthened the trend of falling investmentthrere can be an additional adverse impact of privatization
energy efficiency and the use of renewable energy rural communities currently served by subsidized
[Shioshansi, 1995; Surrey, 1996]. Hagler Bailly [1997] resower from previously state-owned utilities. These com-
viewed the promotion of energy efficiency in five counmunities will be susceptible to a decrease in the quality
tries other than the US which were undergoing sudfthe service while unserved rural communities may wind
reforms in electricity markets. They observe that in eaclp even further behind if profit-seeking utilities use a con-
of the five countries, energy efficiency suffered a setbagkntional approach to the problem (i.e., grid extension).
as a result of the reform, and that only in the US has the =~ |
reform process explicitly included provisions to protect Obiective
public goods such as energy efficiency, renewables ahlde objective of this paper is to analyze recent trends in
the environment. In the US there was preoccupation withe restructuring of the country’s electrical sector and how
defining the public benefits associated with the energyhas affected the progress of energy efficiency efforts.
industry that required special attention and protection dike first review briefly the situation of electricity supply
ing the early stages of restructuring (e.g., in Californiand demand and the existing electricity conservation
see CPUC, 1997). agency PROCEL. Afterwards we present the main char-
Brazil is implementing significant changes in the maracteristics of the sectoral restructuring and discuss in more
agement, organization and decision-making of its electrigetail the mechanism implemented to channel investments
ity sector by transferring the ownership of its utilitien R&D and end-use efficiency. We also discuss the role
from the public sector (state and federal governments)absome international agencies in assisting the sector re-
private entrepreneurs. Privatization is one of the initildrms.
phases of the restructuring process of reforms that aims . ) ,
to create greater competition within the energy industry. E'€ctricity supply and demand in Brazil
In addition to privatizing existing utilities, contracts folnstalled electricity capacity in Brazil now stands at
new electric installations are now to be open to compesiightly more than 65 GW. Overall electricity consump-
tive bidding, pending concessions are being canceled d@imh has been growing at a rate of about 5-6% annually.
re-tendered for competitive bids, independent power prbhe installation of new generation capacity has been lag-
ducers are being introduced, and large electricity coming behind this growing demand. Shortages have there-
sumers have access to a competitive market for powfere become common throughout the country and
As these changes are implemented, we can expect thaticularly in the city of Manaus, the capital of the state
the public interest tasks undertaken by this industry in tbé Amazonas and home to 1.2 million residents. Power
past will also change. shortages in large cities such as Rio de Janeiro in 1997
The challenge is whether, and if so how, the new imere also considered early signs of the supply crisis.
stitutional arrangement will address and incorporate im-Hydroelectricity has always been an important energy
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Table 1: Evolution of the country’s total capacity and shares of

hydroelectricity

Sources: MME, 1999; ELETROBRAS, 1994

Note

1. The range refers to different scenario assumptions.

Table 2. Trends in supply and demand for electricity in Brazil

and at the same time the tradition of centralized planning
ended. Centralized government planning previously re-

] . quired that ELETROBRAS, the state-owned national
vear Total capacity Hydroelectricity holding electrical utility, organized, planned, financed,
(GW) (as % of total) . . .
built, and operated the entire electrical power system. The
1960 4 72 current 2015 Plan [ELETROBRAS, 1994] is the latest edi-
tion of a periodically updated document that served in the
1970 10 80 past to focus ELETROBRAS’s resources and those of its
1980 30 83 subsidiaries. Now, however, the Plan is only indicative of
the course that overall system expansion may follow, not
1990 50 86 a plan for whose implementation ELETROBRAS is di-
1995 59 87 rectly responsible. The expansion of the installed capacity
will evolve as the result of on-going privatization legis-
1998 65 87 lation and decisions of the new regulatory agencies and
5005 g5.108] N investment decisions of privatized utilities, Brazilian and
foreign investors, development and commercial financing
2010 130-178 80-85 agents, and private power developers. Thus, the execution

of electricity expansion plans is no longer led by ELE-
TROBRAS; from now on these decisions are being made
by the private sector in a market subject to growing com-
petition.

More importantly, the restructuring process in Brazil
comes at a time when the experience with energy effi-

Electricity supply 1990 1995 1998 ciency is in its infancy and the public debate is non-ex-
istent, or poorly informed about the complex issues
Total produced (TWh) 222.8 275.6 321.6 . . . .

surrounding energy matters, restructuring and privatiza-

Shares (%) of: tion. We are not stating that the public ownership of the
Coal 1.7 15 15 power sector implies necessarily that certain public bene-
Oil 2.1 2.4 3.1 fits, such as energy efficiency, are provided. Indeed, it is
Natural gas 0 0.2 0.3 relevant to observe that while utility structure and own-
Nuclear 1.0 0.9 10 ership are important, they FJO not fundamentally determine
the success of demand side management (DSM) efforts.

Hydroelectric 92.8 92.1 9.6 | It has been shown [Boyle, 1996] that when adequate pol-
Other 24 2.9 3.5 icy and economic incentives to the utility and other actors
Imported electricity (TWh 26.5 35.4 39.4 are present, DSM can occur under many diverse circum-
— stances. A recent study [Gouvello et al., 1998] compared

Slechiclly demand 3 share of avera) the development of DSM efforts in the public-dominated

Industrial 52 48 44 electricity systems of France and Brazil, and showed that
Residential 22 24 26 the relatively better performance of energy conservation
Commercial 1 12 13 efforts in Brazil can be credited to the experience of ELE-

Energy sector 3 3 3 TROBRAS in coordinating multi-actor initiatives which

are necessary for implementing energy efficiency. For

Othef*! 12 13 14 these two countries it was also shown that energy effi-
Source: MME, 1999 ciency efforts received attention much later and played
Note only a marginal role in comparison with other countries.

1. Includes public lighting, rural and transportation sectors.

This also happens when the model of supply-side optimi-
zation (nuclear in France and hydroelectric in Brazil) to-

source in the country. In 1960 about 72% of the countrydether with public macro-economic policies has shown

capacity came from hydro sources, and peaked in 1995ighs of exhaustion. Therefore, public ownership does not
87%. However, the trend is reversing towards more fasecessarily mean that investments in energy efficiency
sil-fueled production as can be seen from Table 1, whiehll take place. In the case of Brazil, efforts made in the

shows the official projections up to 2015. It is expectguhst towards greater efficiency were not enough to ensure
that privatization will bring new natural gas-fueled thetthat these values would remain important to consumers,
mal plants. businesses and policy-makers.

4.1. Energy sector framework description

Although they are subject to continuing reforms, we list

below the key energy institutions positioned to define and

The restructuring process started in the country withomplement Brazilian national goals and that would be

the prior establishment of a clear regulatory framewodkitical to any commitment to clean and efficient energy

4. Restructuring: energy efficiency, planning and
regulatory context
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production and use. Institutional key actors in Brazil's e

ergy policy are listed below.

e The Ministry of Mines and Energy (MME)

» Secretariat of Energy (SEN)

» National Energy Policy Council (NEPC)

» National Agency for Electric Power (ANEEL) and se|
lected state regulatory agencies

» National Agency for Petroleum (ANP)

Figure 1 displays the current relationship between thd

key institutional players. In the following paragraphs W

describe the functions of NEPC and ANEEL. Geller et §

[1999] provide a good account of the recent developme

at the National Electricity Conservation Agency (PRC

CEL).

4.2. The National Energy Policy Council (NEPC)

The National Energy Policy Council is designed to be t

most important body to determine overall energy policig

that can shape the future development of the sector

its commitments towards sustainability, but as of 1999

has not been made operational. NEPC will deal wi

macro-energy policies, including division of federal/sta

responsibilities. The committee will include a wide rand

of ministries’ representatives and be chaired by MM

Energy sector decision-making

President
Head

National Energy Policy Council
CNPE
Chairman: Minister of Mines and Energy (MME)
MCT, MOG, MF, MEP, MDIC, MMA

[
SEN (MME)

Executive Secretary

Technical support
ANEEL and ANP

Technical committees

SEN will be NEPC’s executive secretariat. The key rolgyre 1. structure of the National Energy Policy Council

of both SEN and NEPC is to establish a coordinated p@abyreviations used: MCT, Ministry of Science and Technology; MOG, ; MF,
icy framework for Brazil's energy resources and to advisknistry of Finance; MEP, Ministry of Planning; MDIC, Ministry of Industry
on aspects related to the energy sector. Once operatioffd] commerce, MMA, Ministry of Environment.

specific responsibilities of MME/NEPC/SEN with regard
to the restructured electricity sector will be to:
» formulate policies and regulations to implement and

disburse national subsidies for rural energy develop-

ment;

* provide inputs to the Ministry of Environment for es-
tablishing environmental policy for the sector;

» establish policy on electricity conservation (imple-=
mented through regulation and sponsored projects);

financing, indicative planning, independent system op-
erator, and sector services organizations;

propose changes in sector legislation for approval by
Congress;

nominate the Board of Directors of ANEEL for ap-
proval by the Congress;

nominate directors for the federal holding, sector fi-
nancing and indicative planning organizations; and

sit on the governing bodies of federal holding, sector exercise ownership functions for federal shareholdings

The Presidentdecides ultimately on matters of national energy policy, appoints members of the NEP(
defines its operation.
National Energy Policy Council (NEPChas the overall responsibility of ensuring secure supply of energy
the country, promote the rational use of energy resources, and periodically review the structure of the n
energy matrix. It also has the duty to promote specific programs for natural gas, alcohol, coal and 1
energy. It ensures proper financing of the national system of fuel reserves, and sees that the annual
strategic fuel reserves is applied.

Ministry of Mines and Energy (MMEXhairs the NEPC, conveys the policy proposals to the President
appoints members of the technical committees.

Executive Secretary (SENgoordinates the Technical Committees’ activities, monitors the progress of
guidelines set by the NEPC and organizes its meetings and agenda.

and

to
ational
uclear
plan of
And

the

Other ministries:deliberate national energy policy matters and creation of technical committees at NEPC

meetings.

Technical supportis provided by the two energy regulatory agencies, ANEEL (electricity) and ANP (oil).
Technical committeesare responsible for the technical analysis of energy issues and represent the inte
parties on related matters. They are nominated according to the existing demand and for a limited pe]
time.

rested
riod of

Main tasks of key actors in national energy decision-making
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Table 3. Projected marginal electricity generation costs (US$/Mwh)  fidential the historical records of “coefficients of perform-
ance” of those utilities. However, as a result of the con-

2000 2008 tinuous pressure of customers and the media, ANEEL

South 77 24 back-tracked and finally disclosed these records to the
public.

Southeast/center-West 70 25 Nevertheless, it is fair to say that a great deal of effort

is being invested by the newly created regulatory agency

North 65 % in order to create competition on the generation side and
Brazil 74 30 ways to ensure that future energy prices will drop. (See

Table 3.) This preoccupation has dominated most of the
Total installed capacity (GW) 65 100 activities undertaken by ANEEL so far.

(18 GW thermal power

5. The 1% charge for end-use efficiency, R&D and

on behalf of the Ministry of Finance. supply-side efficiency

4.3. The National Electricity Regulatory Agency — ANEESeveral authors have discussed the market barriers to pro
In late December 1996 the Brazilian Congress passednating investments in energy efficiency [Howarth and
law creating the Agéncia Nacional de Energia Elétrigendersen, 1993; Golove and Eto, 1996]. In the context
(ANEEL). Until then all utilities being privatized wereof a reformed energy sector with greater participation of
regulated only by the terms of the contract at the time pfivate companies it is even more important to secure in-
the sale of assets by the public utility. This new agenegstments in these areas to promote the provision of pub-
has been entrusted with regulatory oversight of the i& benefits associated with the energy industry. This has
structured Brazilian electricity industry. Initially ANEEL been the initial motivation and justification for the crea-
relied on the structure of the previous DNAEE, or Ndion of a 1% charge on electricity producers and distribu-
tional Department of Electric Energy, a now-extinct MMEors.
department, and started to function only in DecemberSince 1998 the regulatory agency ANEEL has been en-
1997. ANEEL is establishing the regulatory regime netarcing the application of at least 1% of the previous
essary to provide the right signals to the market and otlyear's revenues in energy efficiency measures and re-
measures in accordance with national energy policies tsatirch and development. These funds are allocated to end-
will be promulgated by NEPC. use efficiency measures (0.25% of total operational
ANEEL regulates the power sector, sets guidelines fagvenues) and research and development (0.1%), the rest
tariffs and laying down rates, approves tariffs, and has theing to the improvement of supply efficiency.
authority to grant concessions to service providers. SUCPANEEL is responsible for the definition of investment
an authority resembles a licensing or authorization powmiorities and approval of the annual plans submitted by
to grant a private agent the right to use public resourdég energy companies. PROCEL is giving technical sup-
to generate, transmit, or distribute power. ANEEL is algmrt to analyze the energy efficiency plans. Table 2 pre-
charged with establishing competition among the actoegnts the current (1999) guidelines for utility investments
as well as reliability and cost effectiveness of service, insing their 1% revenues.
cluding that to rural areas. ANEEL has decentralized itsinstead of collecting 1% of utilities’ revenues and ad-
activities, transferring regulation oversight to some stateinistering a general fund, ANEEL preferred to let each
public utility commissions that are better positioned tatility specify its own investment plans for energy effi-
monitor the performance of distribution utilities. Severaliency and R&D. ANEEL'S understanding is that utilities
Brazilian states (Para, Ceara, Rio Grande do Sul, Rio fteve a better knowledge of customers’ behavior, are more
Janeiro, S&o Paulo and Bahia) are establishing state rezgapable of designing efficiency programs and know what
latory agencies. is best to achieve in their respective markets. Very little
ANEEL is still being structured, hiring and training perdebate has been promoted to decide on important issues
sonnel, and defining its activities without policy guideef governance, administration and public policy strategies
lines from the national government. At the same time associated with the use of such funds.
has to provide clear rules so that investors can be inter# is true that currently ANEEL's regulation provides a
ested in the Brazilian energy market, and also has to enndow of opportunity for investments in energy effi-
sure that customers are being well served. A good examgikency and energy R&D, but in our view presents serious
to illustrate the current stage of the regulatory “learningjstortions that reveal an apparent misunderstanding of the
process” is a case from January/February 1998, when crde of public interest policies and the operation of energy
tomers in Rio de Janeiro suffered severe, long-lasting, andrkets. It seems that common sense would indicate that
abnormally frequent power interruptions. Only afteprofit-seeking utilities would not require any legislation
strong public protests were echoed and magnified natida-direct investments to reduce commercial losses which
ally by the press did ANEEL step forward to verify theurrently may take a preponderant share of the 1% charge,
causes of the blackouts and the responsibility of the tfiar example. Although ANEEL is ultimately ressponsible
privatized companies in that Stite ANEEL imposed a for approving the utilities’ plans, the promotion of alter-
heavy fine on one of the utilities, but wanted to keep conative plans that may yield greater societal benefits but
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Table 4. Regulated investments in energy efficiency and R&D (minimum levels of total annual revenues)

% of total Areas of expenditure Details of suggested limits and investment priorities
annual revenues

a) = 1.00% End-use efficiency, R&D, | Listed below
supply-side efficiency

b) > 0.25% End-use efficiency Up to a maximum of 0.125% to be invested in public lighting, marketing
Minimum of 0.025% to be invested in the industrial sector
Minimum of 0.025% to be invested in the residential sector

Minimum of 0.025% to be invested in the public sector

c) 20.1% Research and development Energy planning, alternative energy sources, improvement of the quality of seryice,
cogeneration
d) (@) - (b) - (c) Supply-side efficiency Load factor improvements (minimum of 30% to be invested in regions S, SE and CW,

minimum of 10% in regions N and NE).

Energy losses (technical and commercial)

Sources: ANEEL, 1999a and 1999b.
Note

Generating companies that do not own distribution networks have a minimum of 0.25% to be invested in R&D.

are less financially interesting to the utilities will have The Inter-American Development Bank (IDB) has
lower priority or will not even be considered. This may been mainly involved in two initiatives with the Bra-
well be the case of public interest R&D which may offer zilian government. The first activity involved a $150
relatively long pay-back periods. million loan to ELETROBRAS to support the con-
struction of a north-south power transmission line to
connect the north/northeast power grid to the
south/southeast grid. This connection will allow trans-
International agencies and multilateral banks are partici- mission at 500 kV of optimal power supplies with less
pating actively in the restructuring of the energy sector seasonal fluctuation, as hydropower generated during
mainly by providing training and consulting services to the rainy season in one region can be shared with the
the newly created regulatory agencies. Some of them areother region during its dry season. Within this loan,
particularly involved in the enhancement of renewables $1.5 million has been designated for institutional ca-
and energy efficiency in the present context of privatiza- pacity-building, to be administered through the inde-
tion. Below is presented some information on selected pendent system operator, the independent planner, and
agencies. ANEEL. Training activities will require $650,000 of
* Germany’'s GTZ has provided support for the installa- the institutional capacity-building funds, and the re-
tion of projects involving photovoltaic (PV) pumping mainder will be used for technical analyses of tariff
systems in remote villages of the state of Ceard and structuring and free access. The second focus involves
Minas Gerais. GTZ is working closely with local co- linking IDB’s Sustainable Markets for Sustainable En-
operatives, NGOs and the regional electricity utilities. ergy program with an IMF loan to create a program
* The European Union (EU) has been focussing its de-to promote renewable energy entrepreneurship
velopment efforts on supporting the Brazilian states amongst small and medium businesses.
during restructuring of the national energy sector. In- The United Nations Development Program (UNDP)
itial efforts have involved workshops and regulatory has been very instrumental in the past in helping fi-
assistance in the state of Bahia through ANEEL, the nance several of PROCEL's projects, and it is expected
National Agency for Electric Power. The EU has also to continue to support its activities.
been involved in preparing feasibility studies for the The World Bank is currently developing two loans to
World Bank energy efficiency loan (ALURE-PRO- support the privatization of the energy sector in Brazil.
CEL). Through these activities, the EU hopes to in- One loan, which promotes energy efficiency programs,
crease European trade to Brazil in energy technologies.will fund up to a total of $150 million, and will dis-
The total aid package has amounted to $3.4 million. perse funds through either ELETROBRAS or PRO-
The second phase of the EU’s program is under de- CEL to energy utilities. The second loan, called the
velopment, and is anticipated to involve $5 million in Integrated Commercial/Social Power Loan for the
assistance. The EU will form a partnership with northeast of Brazil, focuses on bringing renewable en-
COELBA, the state of Bahia’s energy utility, to pro- ergy, primarily off-grid solar residential power, to iso-
mote renewable energy, especially solar power. lated rural communities. Funds will total $100 million,

6. Some examples of international assistance during
restructuring
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and will be programmed. strated [Caldwell, 1976; Gormley, 1986; Energy Founda-
* USAID is very active in promoting assistance and pation, 1996], we are convinced that as a response to the
nership between US and Brazilian businesses and cprivatization of the energy sector, consumers must take
sultants. USAID is interested in disseminating cleaan a more active advocacy role with regard to complex
technology options and providing assistance to Brazissues at the technical and political levels of energy effi-
ian regulators. Through these activities, the US gowiency and environmental issues. A better educated public
ernment hopes to increase trade in energyill be able to demand actions from competent authorities
technologies, technical and consulting services. to protect public benefits and commonly-held values. With
this in mind, we are independently evaluating projects
funded from the 1% tax approved by ANEEL in the cur-
The introduction of fair competition in the Brazilian marrent year and being implemented by utilities in order to
ket will take time to be effectively in place and will domianalyze their nature, quality and objectives. m
nate the agenda of the regulatory body if the current trend¥he author can be reached at:
are maintained. The public authorities in charge of restrucTel/Fax: +55-19-289-2038
turing the energy sector are now focusing on large buE-mail: jannuzzi@fem.unicamp.br
reaucratic regulatory issues, and so far have not been able
to protect public goods effectively. The lack of a nationg@bes
energy pOIiCy Setting broad guidelines and defining WhiQh Paper presented at the XX Seminario Nacional sobre el Uso Racional de la Energia y
are the public interests that need to be maintained igFxposicion de Equipos y Servicios, 15-19 November 1999, Mexico City.
largely responsible for the omission and/or incomplege The author wishes to acknowledge with thanks the support of the C.S. Mott Foundation
formulation of regulatory measures. and Natural Resources Defense Council (NRDC).
The important step taken by ANEEL to create funds f&r The city of Rio de .Jarieirt.) is sgrved by one distributing utility (Light) and the rest of the
.. . . Lo . state by another distributing utility (CERJ).
energy efficiency and R&D is still an initial ach|evemenrr
t,hat needs to be lmproved. Th,e fOI’mU|atIOI’.l ,qf energy %oille, S., 1996. “DSM progress and lessons in the global context”, Energy Policy, 24 (4),
ficiency and R&D plans by the interested utilities severe}y ass.aso
limits the scope and the Opportunities to invest in Pr@misterio de Minas e Energia (MME), 1999. “BEN", Balanco Energético Nacional, Annual,
grams that have the potential to yield greater socieBabila.
benefits. It is very likely that only programs that preseAgéncia Nacional de Energia Elétrica (ANEEL), 1999a. “Resolugéo no. 261", Obrigato-
favorable cost-benefit ratios from the utility point of Viev\r/'edade de Aplicagéo de Recursos em Eficiéncia Energética e P&D, Brasilia, 3 Setembro.
will be proposed and implemented by the utilities, unleé
ANEEI,‘ has a clearer and m.ore Objecilve prescrlptlon aldwell, LK., 1976. “The people versus the duly constituted authorities”, Citizens and the
allocation of resources that gives prominence to the PUDEHGironment: Case Studies in Popular Action, Caldwell, L.K., (ed.), Indiana University Press.
perspective of energy investments. California Public Utilities Commission (CPUC), 1997. Electric Restructuring in California: an
The present regulation has the following main impactsfermational Report.
e |t will limit R&D to short-term and proprietary re- ELETROBRAS, 1994. “Plano Nacional de Energia Elétrica 1993/2015”, Rio de Janeiro,

search, preventing investments in public interest r&as!
search Energy Foundation, 1996. “The undoing of a giant”, Essay in the 1996 Annual Report of
' the Energy Foundation (http://www.ef.org/essay/ar98).

* It wil agg,ravate re,g,lonal dISpaI’ItIeS. Th,e Iarger angeller, H., Jannuzzi, G.M., Schaeffer, R., and Tolmasquim, M.T., 1998. “The efficient use
more profitable utilities are concentrated in the SOUtti'eIectricity in Brazil: progress and opportunities”, Energy Policy, 26 (11), pp. 859-872, UK.
eastern portion of the country, which also presendgier, 1, Ameida, M, Lima, M, Pimentel, G., and Pinhel, A., 1999. “Update on Brazils
higher per Capita incomes. End-use efficiency pr®ational Electricity Conservation Program (PROCEL)”, Washington, DC, American Council
grams tend to be more costly to operate in other ard4' Eneroy-Eficient Economy (republished in this issue). ) .
of the country, but could have greater societal benefi love, W.H., and Eto,..J.H., .1?96' Market barriers to energy ?fﬂ(:lenc.y.acrltlcal reappraisal

. . of the rationale for public policies to promote energy efficiency”, Preprint, Lawrence Berkeley

These regions (especially North and Northeast) al§Qonal Laboratory, LBL-38059 UC-1322.

present characteristics that are less inVEStigated by d&iley, W.T., 1986. “The representation revolution: reforming state regulation through pub-

search and development programs and would therefésrepresentation”, Administration and Society, August, pp. 179-96.

require more funds than in the more developed Solfdyvello, C., Jannuzzi, GM., and Cauret, L., 1998. “Maitrise de la Demande d’Electricité
and Southeast regions au sein des Secteurs Electriques Publics Monopolistiques: comparaison France — Brésil”,

L. . . Report, Centre International sur le Développement et 'Environnement (http:/Awww.fem.uni-
» Some of the priorities laid down by ANEEL Will b€ camp br/~jannuzziDSMirancais\DSMfrancais.doc)

adopted anyway by prOﬁt'Seeking utilities and WOUIF‘aigIer Bailly Services, Inc., 1997. “Promoting energy efficiency in reformed electricity mar-
not require this kind of charge. This charge should lygs: a guidebook for stakeholders”, Final Report prepared for USAID/Office of Energy,

directed to the investments that would not be otherwi§ment and Technology, December.

made via market forces Howarth, R., and Anderson, B., 1993. “Market barriers to energy efficiency”, Energy Eco-
: ST e nomics, 15(4), October.

Unlike the much Ionger and solid tradition in North Ameg%gel, S., and Geller, H., 1996. “Utility DSM: what have we learned? Where are we going?”,

ica, customers in Brazil were only very recently exposeglygy poicy, 24 (4), pp. 289-302.

to other practlces of Supplymg €energy services 1:hr()uﬁi%hansi, F.P., 1995. “Demand-side management: the third wave”, Energy Policy, 23 (2)
energy efficiency programs, and are seldom aware of thgtt-14.

environmental problems caused by the expansion of cSmeey, J., (ed.), 1996. The British Electricity Experiment. Privatization: the Record, the
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