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SEGMENTING THE BRAZILIAN ELECTRICITY
MARKET
A CRITICAL ASSESSMENT

|. EXECUTIVE SUMMARY

The Executive Branch of the Brazlian Government has opened a process of public
consultation to discuss adjustments in the implementation of the market modd adopted five
years ago for the Brazilian power sector. Severd themes were laised, but one stands out in its
importance and broad implications the regulaion and control of the remaining state owned
generation, after the Initia Contracts begin to phase-out. This is the latest step in a process of
reconsderation of the reform implementation that has its geness in the “frictions’ obsarved in
the industry during the five or so years after the restructuring began.

Before the current initiative, a bill was presented by the Executive to the Congress and
subsequently amended to dead with the same issue The Congress proposd essentidly
bifurcates the generation market into a privatedly owned independent power producer (IPP)
segment and a public service segment.  All generaion that has not been privatized would be
placed in the latter category that would reman subject to price regulation, in effect extending
the Initid Contracts of such generators'. There are few specifics known about the new, broader
initiative 9nce a companion public consultation process has not yet begun. However, much has
been publicized on the earlier proposd of a smple extenson of the Initid Contracts for the

state-owned generators.

The “smple’ extenson proposa envisoned keeping the Initid Contracts possessed by
the public service generators in force beyond ther stautorily imposed terminations and the
dlocation of the rights to ther output to distribution companies (quotas), mogt likdy in the
same manner as the output from Itapu is goportioned. This would effectivdly segment the
Brazilian wholesdle energy market. The purpose of this paper is to assess this possible measure

! We areincluding companies such us CHESF, FURNAS, CESP, CEMIG and Copel.
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with respect to its consstency with the objectives of the power sector reform, and especidly its
effect on the willingness of investors to place funds into the sector.

Our genera assessment is that a segmentation of the maket is fundamentaly and
fadly flaved from the pergpective of atracting to and mantaining privae invesment in the
generation market. The segmentation of the market crestes Sgnificant bariers to entry for
incrementa | PP projects becauseit:

locks a high percentage of the eectricity demand into extended Initid Contracts;

much of the remaining demand could be served by Didribution Company own-
generdion; and

competition for “free customers’ will be distorted because tariffs to such
customers will be skewed downward by the low-cost public service generation
controlled by the Didribution Companies and, & least for now, distorted
didribution tariffs.

These factors dgnificantly reduce or diminate the opportunities for IPP generators to
sl ther output on a contract bads. In addition, ANEEL’s application of its current sdf-
deding rules may dso preclude IPPs from sarvicing incrementd load growth, a least for the
near future, if the Distcos build their own generation. In sum, under the proposas, new IPPs
mugt ether sdl dl of ther production in the riskier spot market, which may make financing
more difficult or expensve, or not build in Brazil.

A quota sysem for the public service generaion could dso discourage investment in
the didribution sector because it shifts risks that are now borne by generators to the
digributors.

shortfals in generation related to the public service hydro generation will
become the respongbility of the didribution companies that retan the service
obligation, which will have to purchase any shortfal in the spot market a a time
when prices are most likely to be high; and

excess generation must be sold by the digtributors into the spot market at a time

when prices are most likely to be low.
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From an investor perspective, either case increases uncertainty and hence risk. So the
required return from investment must be higher (and thus tariffs must be higher).

There appear to be two motivations for the gvernment's initiatives on the issue.  Firg,
the reform adopted by the government anticipated that al the generators would, by this time, be
privatized. The difficulties crested by not carrying though on the complete privatization will,
absent any other action, make the MAE unworkable and consequently have a detrimental effect
on future private investment in generation. 2

Second, more recently, there has been a growing redization of the implications of the
model adopted for the market in eectricity that is based on a “market-clearing” price concept.
The government is concerned that as the Initial Contracts expire between 2003 and 2005, an
increasing proportion of consumer hills would reflect the market-clearing price rather than the
sgnificantly lower operating costs of the public service generators, which are hydro based and
whose fixed costs are consdered to be dmogt fully amortized. As a result, with market based
generation prices, find tariffs would increase subgtantidly.

The current governmentd initigtives attempt to address both problems smultanecudy.
They remove the nonprivate generators from the MAE diminating the problems of the
“mixed” private/government competitive market discussed in our earlier andyss. At the same
time the initiatives are intended to diminate the threst of rate shock foreseen by the
government because as much as 85% of the dectricd energy consumed currently in Brazil
would not be subject to the market-clearing price mechanism and the price for this energy will
be set by ANEEL viaextension of the associated Initia Contracts.

The fact is that a segmentation of the market would solve only one problem, rate shock,
and that solution is a best temporay and a worg will result in more frequent rationing
episodes.  As we mentioned above, the direct result of the segmentation is that it will
ggnificantly discourage private invesment.  This result is identicd to the effect of not
segmenting the market and dlowing the date-owned generators to compete in the power

2 This issue was discussed in an earlier NERA analysis, “Barriers for Purely Private Investment in Brazilian
Generation, Final Report.” NERA, Inc., April, 2001.
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market. That is, taking the public service generators out of the MAE and extending ther Initid
Contracts does not avoid the negative results from not privatizing generation described in our
ealier report; only the causes are different. And if private invetment ends, ether there
ultimaidy must be increased government investment resulting in higher tariffs or higher taxes
(i.e, effectively a rate shock of another type) or there will not be enough generation capability
resulting in the return of rationing.

Findly, we observe that conceptudly, a least, this proposd fals because it attempts to
gmultaneoudy maintain the reform market modd and the pre-reform public power modd.
These ae not compatible concepts, and the incompatibilities will become clear to private
investors.  Moreover, this result is avoidable by privatizing the public sector generation and
mitigating any rate shock by udng the proceeds of the privetization to subsidize eectricity
tariffs.  One can show that conceptudly the “windfal profits’ that would inure to the public
sector generators if they remained in the MAE® is the same as the proceeds from privatizing
those very assets under the market-clearing modd.

However, current politica redities suggest tha a the moment privaizaion is not
practical. As a practicd dternative an obvious choice for us is to mimic the arrangement that
we just described i.e., develop some method for dlocating and pricing the public service energy
on a market bass but recapture the rent associated with this energy and return it to customers in
a subsdy. For example, a centrad government purchasing agency could buy al of the public
sarvice energy a cost (or a regulated cost-based price), and bid it into the wholesale dectricity
merket* (assuming thet this market operates under efficient rules) at its margind cost (that
should be much lower than the clearing price). The difference between its bid and the clearing
price would be assgned to a subsidy account. That account would fund a mechaniam that

would dishburse the funds via subsidies designed to make consumers (at least by class) whole.

% An outcome which we would reject for the reasons cited in our earlier study cited in footnote 3.

* In the new proposals made by the Camara de Gestao, the government extinguishes the MAE and creates a new
institution called MBE — Electricity Brazilian Market.
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There are surely other proposds that warrant consderation; but ours and any of these
will adso require careful consderation of the interaction between the proposal and the rest of
the power sector, ONS, MBE, ERM, etc., and most importantly on the incentives to invest in
the Brazilian power sector.  Although we cannot carefully and thoroughly critique these
posshilities even for our “brain storm”, this type of assessment is criticd for dl the detalls of
the “revitdization” process. The proposed public process and the willingness demondirated by
the government to paticipate in a serious didogue on the nature and efficiency of the dements
of the program is a reassuring start. The ultimate success or failure of the process will depend
upon the active participation of al of the interested parties.

Consulting Economists



I1. INTRODUCTION

The Executive Branch of the Brazilian Government has opened a process of public
conaultation to discuss adjusments of the implementation of the market modd adopted five
years ago for the Brazilian power sector. Severd themes were raised, but one demands
attention because of its importance and broad implications the regulation and control of the
remaning date owned generdtion &fter the Initid Contracts begin to phase-out. This is the
latest step in a process of reconsderation of the reform implementation that has its geness in
the “frictions’ observed in the industry during the five or o years after the restructuring began.

Before the current initiative, a bill was presented by the Executive to the Congress and
subsequently amended to ded with the same issue. The Congressond proposa essentidly
bifurcates the generation market into a privately owned independent power producer (IPP)
segment and a public service segment.  All generdtion that has not been privatized would be
placed in the latter category, which would remain subject to price regulaion, in practice
extending the Initid Contracts of such generators’. The Executive's ideas on the subject are
not very specific, snce the public consultation process has not yet begun. However, much has
been published on the earlier dternative of a smple extensgon of the Initid Contracts for the
state-owned generators and we will andlyze this approach.

The extenson of the Initiad Contracts possessed by the public service generators and the
dlocation of the rights to their output to distribution companies (quotas), most likdy in the
same manner as the output from Itaipu is gpportioned, would creste an undesrable

segmentation of the Brazilian wholesde energy market.

There gppear to be two motivations for the government’s initiatives on the issue. Fir,
the reform adopted by the government anticipated that dl the generators would, by this time, be
privatized. The difficulties created by not carying though on the complete privatization will,
absent any other action, make the MAE unworkable and consequently have a detrimenta effect

® We areincluding companies such us CHESF, FURNAS, CESP, CEMIG and Copel.
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on future private invesment in generatior?.  Second, more recently, there has been a growing
redization of the implications of the modd adopted for the market in dectricity that is based on
a “market-clearing” price concept. The government is concerned that as the Initid Contracts
expire between 2003 and 2005, an increasing proportion of consumer bills would reflect the
market-clearing price raher than the ggnificantly lower operating cogts of the public service
generators.  As a result, with market based generation prices, find tariffs would increase
Subgtantidly. The current governmentd initiatives atempt to address both problems
Smultaneoudy.

The purpose of this paper is to assess a possible segmentation of the market with respect
to its condstency with the objectives of the reform, and especidly its effect on the willingness
of investors to place funds into the sector. The paper is organized as follows. The next section
provides an overview of the reform program. The fourth section discusses the problems
encountered so far in the reform and the proposals to resolve them and describes the flaws in
the proposds from the perspective of cepital dtraction. The last section presents our
conclusions and provides our dternate, very preliminary proposas to sesgmentation.

% This issue was discussed in an earlier NERA analysis, “Barriers for Purely Private Investment in Brazilian
Generation, Final Report.” NERA, Inc., April, 2001.
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I1l. THE STATUSOF THE ELECTRICITY REFORM IN BRAZIL

Brazil sarted restructuring its dectricity sector before 1994 with the passage of a
number of basc datutes. Soon thereafter digtribution companies began being privatized. By
1998 competition was introduced in the generation segment with the privatization of Gerasul.
The main reason for the reform was the increased awareness that government resources would
be inaufficent to satisfy the needs of the growing economy. Private participation in
monopoligtic activities owned by the federd and State governments was recognized as the only

feasible dternative to assure adequate provision for rendering public services.

The framework of the eectricity reform was the result of a study underteken by the
Minigry of Mines and Enegy in the mid-1990's. This study recommended the unbundling of
veticdly integrated utilities in separate generation, transmisson, and didribution segments.
Even though the reform did not have the same dructure in the three segments, the main
objective of the overdl reform envissged by the government was the introduction of
competition and attraction of private investment.

In order to achieve this objective, the new eectricity model proposed:
Unbundling of generation, transmission, and distribution segments
Introduction of competition in commercidization and generation
Introduction of open access to transmission and digtribution networks

Egablishment of specidized entities such as the ONS, the MAE, etc. in order to
guarantee the efficient functioning of the systemn, both physicaly and financidly

Rationdization of the government’srole

The underling premise behind the modd’s objective was that competition and private
invesment would guarantee an adequate supply of dectricity a the lowest reasonable cost (i.e,
market based). Profit-oriented entities would assume the activities previoudy managed by the

Consulting Economists
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Government of Brazil (GOB) and date governments, improve existing services, and provide
the necessary funds and services. Market discipline would aso enhance efficiency, as it would
provide incentives for profit-oriented companies in competitive segments of the indusgtry like
generation to reduce costs as much as possble.  Findly, where competition was not feasble
(e, in transmisson and didribution), efficent regulation would be implemented. Cogt
compensatory tariffs would be introduced and tariff distortions would be eiminated in order to
guarantee the necessary financial resources for the sector’s expansion.

Although today the sector has moved from the historicd governmenta regulatory
framework to a somewhat more market oriented structure, the progress of the reform has been
uneven. For ingtance, approximately 85% of the Brazilian generation (in terms of “assured”
energy) is dill in government hands and badc regulation is gill a work in progress. The
resulting uncertainties would, by themselves, discourage private investors from  undertaking
new generation projects However in addition, the wholesale dectricity market (MAE) is
amost pardyzed because of its indbility to settle old accounts. Furnas's debt with the MAE,
the conflict between Eletrobras and the Distcos with regard to the commercidization of
secondary energy coming from Itaipu, and the only recently resolved dispute between DistCos
and GenCos over the Initial Contracts are signs of the critica Stuation of the reform.

The current status of the reform is that it is ineffective and in a precarious position from
the perspective of attracting private investment to the sector, chiefly because the reform could
not be implemented as initidly concaved: reliance on private invesors driven by profit-
oriented objectives and with market oriented outcomes. Since the establishment of the market,
many criticisms have been rased and several proposas to reorganize the sector have been
discussed.  However, none of them have addressed the source of the problem: the threet to the
success of the reform because of the lack of purely private investment”.

In the following section we discuss initiatives that have been proposed to address some
of the problems that currently faces the Brazilian dectricity market.

" «Barriersfor Purely Private Investment in Brazilian Generation, Final Report.” NERA, Inc., April, 2001
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V. THE SEGMENTATION OF THE ELECTRICITY MARKET

A. THE GOVERNMENT’SINITIATIVES

The Executive Branch of the Brazilian Government has opened a process of public
conaultation to discuss some adjusgments in the implementation of the market modd adopted
five years ago for the Brazilian éectricity sector. There are a number of dements of the reform
tha ae conddered sacrosanct: compstition in generation and marketing, and regulation of
transmisson and didribution in a manner that atracts private invesment to those businesses.
However, there are other eements that are not immutable and are candidates for modification.

One of the objectives of the modifications is to reorganize the sector in order to prevent
a “rate shock” in the dectricity sector, which government representatives fear will occur if the
generation market opens to competition darting in the year 2003. The concern is that
eectricity prices will then reflect the margind cost of the mogst expensve system resource at
each moment (clearing price pad to al suppliers), rather than the average cost of contractua
prices based on the cost of service of a mostly hydro and mostly amortized system. This price
increase will affect tariffs for find cusomers and, if not fully reflected in tariffs will increase
pressure on Distcos margins. The market was planned to open with the reduction (freed up
load) in the Initid Contracts of 25% annualy for four years. The Government does not intend
to change this schedule for private generators, however, it proposes a new gpproach for the
Public Service Generators™.

The generd proposd outlined by the Executive branch of the Government includes: i)
the remova of public service generators from the MAE; and ii) a possble extenson of their
Initid Contracts with fixed prices.

8 In the past, all state-owned and private generators were Public Service Generators. With the new arrangement,
privatized generators became PPs with a new tariff regime and prices. The competitive generation regime
begins with the | PPs.
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The combination of such measures would imply the implementation of a sysem of
quotas, such as that which applies to Itaipu, to alocate public service generaiors energy among
digtribution companies, effectively segmenting the Brazilian wholesale energy market.

The proposal that has been made and that is under discusson in the Brazilian Congress
is summarized in the bill presented by the Executive’ to Congress, subsequently amended, and
a “Parecer” report by Rep. Jos2 Carlos Aldluia.  This proposed bill dso deds with various
concerns related to energy sector regulation and dso includes a segmentation of the power
market. According to the proposed bill beginning in 2003, dl the energy coming from public

0 induding the free energy coming from the Initid

savice generation concessonares
Contracts, will be dlocated among didribution concessonaires usng a sysem of quotas (as is
done with power from Itaipu). Both the quotas and the associated supply tariffs will be
edablished by ANEEL. The characterization of public service generdtion has its origin in the
previous regulatory regime and includes about 85% of the tota dectricity generation in the
Brazilian sysem. The rule is defined as having a dating date of 2003, and may be a
permanent rule, dnce it is without any termination date. This measure effectivdly segments

Brazil’ s generation market.

In summary, the proposed segmentation of the Brazilian power market would mean
acknowledging that, in practice, the privetization of the generating sector as initidly concelved
is pardyzed. It dso would mean and/or imply thet:

The mixed public/private generation that currently exists would be ended;
A dggnificant risk, once borne by public service generators, is transferred to didtribution
companies,

° The federal government’s executive branch began a review of the legal framework for the generation sector in
1998, with the Gerasul privatization process. Several measures were realigned in Provisory Measure #1819.
The Supreme Court canceled this measure and required the issuance of a new law covering an impermissible
lack of rules.

19 |n the past, all state-owned and private generators were Public Service Generators. With the new arrangement,
privatized generators became |PPs with a new tariff regime and prices. The competitive generation regime
begins with the | PPs.
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The market is redefined with a mgority share of energy production bought and sold

outside of the competitive marketplace;
There are no operating/dispatch effects — solely financid effects;
Prices of the extended Initial Contracts will be regulated by ANEEL,;

In the following section we andyze the problems of the government's proposds from
an economic perspective.  Some of the issues raised in the paragraphs above were andyzed in
our previous paper, “Bariers For Purdy Private Investment in Brazilian Generaion.” We limit
our analysis here to those that directly relate to the segmentation of the market and their effect

on current and future investment.

B. PROBLEMSOF THE MARKET SEGMENTATION

There appear to be two motivations for the government’s.  Firs, the reform adopted by
the government anticipated that al the generators would, by this time, be privatized. However,
the difficulties crested by the imposshility of carying through on the complete privatization
would, absent any other action, make the MAE™ unworkable and consequently have a chilling
effect on future private investment in generation.

Second, more recently, there has been a growing redization of the implications of the
modd adopted for the market in eectricity that is based on a “market-clearing” price concept.
Under this concept, for each time period, the MAE determines a price representing the highest
operating cost of the units dispatched by ONS to meet load. This is the market-clearing price
and dl digpatched units, independent of their specific operating cos, receive that price for ther
output. The concern of the government is that as the Initia Contracts expire between 2003 and
2005, an increasing proportion of consumer hbills would reflect the market-clearing price rather
than the sgnificantly lower operating costs of the public service generators, whose fixed cods

1 When we refer to the MAE in this report, we mean the Brazilian wholesale energy market, ot just the
administration of the spot market.
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are conddered to be dmogst fully amortized. As a result, tariffs would increase and increase
ubgtantidly.

The proposed market segmentation attempts to address both problems smultaneoudy.
It would remove the non-private generators from the MAE diminating the problems of the
“mixed” private/government competitive market discussed in our earlier andyss. At the same
time, it is believed that the market segmentation would eiminate the rate shock threat foreseen
by the government because as much as 85% of the dectricd energy consumed currently in
Brazil will not be subject to the market-clearing price mechanism and the price for this energy
will be set by ANEEL via extenson of the associated Initid Contracts.

The fact is tha the ssgmentation of the market would solve only one problem, rate
shock, and that solution is a best temporary and a worst will result in more frequent rationing
episodes. As we mentioned above, the direct result of the segmentation of the market is that it
will drongly discourage private invesment.  This result is identicd to the effect of not
segmenting the market and dlowing the dtate-owned generators to continue competing in the
power market. That is the result of not privatizing generation is not avoided by taking the
public service generators out of the MAE. The problem remains, the causes are different. And
if private invesment ends, ether there must be increased government investment resulting
ultimately in higher tariffs or higher taxes (i.e, effectively a rate shock of another type) or there
will not be enough generation capatiility resulting in the return of rationing.

While the market ssgmentation may have other effects in the dectricity sector, we
explore here the gspecific implications of such an approach that discourages new private
invesment. We have identified four main areas of concern that could discourage investments
by IPPs (i) incondstency with the objectives of the reform, (ii) threat to the viability of current
investments, (iii) discouragement of future investments, and (iv) increese in rik to sector
participants.

In our April report, we suggested that there is a set of factors that have discouraged
private invesment in the Brazilian power sector. Even though the government has moved
forward to solve some of them, eg., the establishment of a tracking account for fud purchases
denominated in hard currency, there are dill sgnificant and unresolved problems. We will not
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repeat dl those issues here.  Nevertheless we will note that the government's proposals
effectively extend the trangtion period of the overal reform program. In our earlier report, we
described the negative effects of extended transtions. A longer trandtion period will only
extend the effects of the current set of problems of the dectricity sector, delay investments, and

cause additiona coststo Brazilian society.

We now turn to our main concerns about the specific implications of a possble market
segmentation that we have found could discourage further private investment in the Brazilian

power sector.

1. INCONSISTENCY REFORM’ SOBJECTIVES

Paliticdly it may be understandable that the government has decided to remain in the
generdtion sector in hopes of keeping tariffs low and guaranteeing the supply of energy by
employing governmental agencies. But from both an economic and investor perspective, the
continuing presence of governmental entities in the sector is the source of the most sgnificant
problems.  Continuing government presence in the sector creastes digtortions in the market
making the power sector mode, as it was conceived, unsustainable. This model is based on
economic principles, profit oriented and disciplined agents, private initiatives that are the
“engine of devdopment and price control, truly independent regulation of non-competitive
segments, and the governmentd role [that] is limited to a policy-meking respongbility for the
sector.”*?

Even though the governments initigtives recognize the problems created by this
condruct in which two different entities (GOB vs. IPPs) with different perceptions of risks,
different cogs of capitd, and different financid compulsons attempt to coexist, a segmentation
of the market does not solve the fundamenta concern about the viability of the sector.

12 «Barriersfor Purely Private Investment in Brazilian Generation,” NERA, April 2001.
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2. THREAT TO CURRENT INVESTMENT

The proposed segmentation of the generation market between public service generators
and private generators thregtens the financia viability of existing IPPs in severd ways. Firg,
they extend the trangtion period which was scheduled to end by 2006 when Initid Contracts
were extinguished; second, they could reduce the market share of the current IPPs; and third,
they may atificdly favor agents who compete againgt the private IPPs in the struggle for free

customers or distributors.

With regard to the trangtion period, the segmentation of the market would effectively
extend the transition period from 112 years to a longer period of time!* As observed in other
jurisdictions around the world, trangtion periods delay investments because they are beset by
uncertainties about the fina form of the market, mode of regulation, transaction rules, etc. An
extended trangtion smply extends the rductance to inves. Also the extenson of the trangtion
introduces uncertainty over the entire reform from an investor's perspective. Findly, the
benefits of reform, competition and private investment, would be postponed.

In order to avoid this negative outcome, the trangtion period needs to be completed as
quickly as possble. As proven in other jurisdiction, perhaps most notably Cdifornia, and
highlighted in our previous report, investment will come to the system only when the ddals of
how the new system would operate are known. In Brazil the trangtion period “has taken more
time than expected and the regulatory process has not performed well. This has caused high
levels of uncertainty in investors minds discouraging them from developing new generation
projects except in conjunction with governmental entities. In addition, the trangtion period
effects have caused not only the loss of the ‘momentum’ for the privatization of the generation
remaning in the hands of the government but adso a re-evauation of the privatization per se by
some members of the Congress'®® and government representatives. Therefore, if a market
segmentation is implemented, this trangtion period would persst for a longer period of time

13 Which we take to be from 1995 until the end of the Initial Contracts.

14 While Pedro Parente pointed out in a written interview that the idea of the government was to extend the Initial
Contracts for four additional years, Bill 2905 does not establish a specific timeframe and leaves thisissue open.

15 «“Barriersfor Purely Private Investment in Brazilian Generation,” NERA , April 2001.
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and would delay market oriented outcomes, imposng additiond costs and inefficiencies on
Brazilian society and thus on current investors, resulting in delayed invesment or possbly
divestment related to existing assets.

In addition, the segmentation of the market threatens current investors because the
segmentation implies a reduction in the gze of the maket share tha was ultimately to be
available to competition. It is well known that dl Initid Contracts were to step down in 25%
increments (freed-up load) darting in 2003 and expire by the end of 2006. Should the
segmentation be implemented, a large fraction of load will be covered by the extended Initid
Contrects in the hands of the Didribution companies (under the quota system) and the
Didributor's own generation. As a result, only freed-up load and incrementd load will be
available for new and exiging IPPs. This Stuation becomes even worse for IPPs if new public
sarvice capacity is added to the system.  Although those capacity additions would not be
subject to Initid Contracts, it is our undersanding that it would be trested as “public service
generation,” and thus be consdered part of the system of quotas. Therefore, any load growth
on the digribution sde could be substantidly covered by the extended Intid Contracts, the
sdf-generation by the didribution companies and the new “public service capacity”, leaving a
small share of the market open to current 1PPs.

Findly, an additiond issue that could threaten current investors is the atificid incresse
in the levd of competitiveness of the didribution segment relative to the independent
generation segment for possble free customers. As we discuss in more detall in the next
section, the segmentation of the market would dlow distribution companies to obtain energy at
low codt, bundle it with therr own resources (if any) and then offer low cost power to free
cusomers.  So, once ther captive market is covered, Distcos can use the energy coming from
their own generation and the system quotas to either offer low tariffs to current large customers
or sl it into the market. In ether case, the prices would be uneconomicd for IPPs. Thus, a
posshle outcome of the GOB proposds is that they would minimize the competitive
opportunities for the IPPs and harming existing projects financidly.
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3. DISCOURAGE FUTURE INVESTMENT

Future invesment in generation projects will be discouraged in severd different ways if
the power market is segmented. First, with the implementation of such a market arrangemernt,
“public service generation” amounting to agpproximatdy 85% of the current energy production
would be made avalable to digtribution companies. At the same time, the digtributors may dso
have up to 30% of their load served by their own generation (the so-cdled “sdf-deding”
capacity). These two dements, segmentation and saf-deding taken together, would exacerbate
the effects of “sdf-deding’” done’® With the introduction of a sysem of quotas and sdf-
deding capability, control of a mgor portion of digtribution load could possbly be served by
Distcos own generation, which crestes a barier to entry for prospective investment in
generation.  Second, the market segmentation proposad aso provides low cost public service
power to distribution companies, since the government initiatives would be to extend the Initid
Contracts for an additional period of time at fixed prices reflecting existing costs of generation.
For public service generators, this is very low. This creates a price advantage for the Ostcos
over the IPPs who would be unable economicdly to beet tariffs offered by Distcos. The most
evident effect of this low cost power/price advantage on IPPs appears in the competition for
free cusomers. Digtco tariffs reflect the bundled energy (coming from the quotas and sdf
generation) and this will result in a chegper price than the minimum economic price of future
IPPs. In addition, this price advantage is exacerbated by the current dructure of find tariffs.
The=e taiffs!’ are not cost reflective and are distorted. As long as the find tariffs and tariff
dructures remain unchanged, there is very little incentive for large cusomers to shop among
generators because didribution tariffs are skewed in their favor. On the other hand, the

6 ANEEL set self-dealing limits on the assumption that all generation would be privatized and competition would
be introduced by a date certain. So, at least 75% of distributors' loads would have been available to be served
by IPPs. But if thisruleis not changed, distributors would control the public service generation plus their own,
which could cover their entire load leaving nothing for IPPs. The portion of the Distcos' |oad actually covered
by generation controlled by each distributor depends of course on the amount of their own generation.

17" As we wrote this report, we were informed that ANEEL was in the process of reviewing the TUSD or
Distribution Tariffs Charge. We do not know the exact scope of ANEEL’s proposals but we believe that any
adjustments to it will not totally correct the existing tariff distortion because the TUSD is only one of the
components of the distribution tariffs for those clients with bundled tariffs.
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avalability of low priced energy may give an incentive to those who benefit from the distorted

tariff structure issue to push to maintain the status quo.

Therefore, didribution companies, dready at an advantage with respect to ther current
and future large customers because of the faulty tariff desgn have an additiond and sgnificant
commercid advantage from the bundling of energy. So IPPs are dmogt certain to be precluded
from the free customer market.

4. DISTRIBUTION CONTRACTUAL RISK

The segmentation and sdf-dedling problems will result in minimd, if any, new private
capacity. Moreover, the energy and contract markets will be very thin since a least 85% and
perhaps more of dl energy will be outsde of the MAE. The combination of a thin market with
essentidly fixed capacity must result in extreme price voldility. Any excess supply and prices
will plummet. Any shortfal and prices will spike This extreme voldility results in high risk
reinforcing the unattractiveness of invesment in this maket and condantly inviting more
government intervention. The maket segmentation aso discourages investments in  the
distribution sector with possible follow-on negative effects on the generation side.

The dlocations under a system of quotas to Distcos are equivaent to creating capacity
contracts.  Under these contractud arrangements, the digtribution companies will assume the
price risk that in the past was borne by generation companies. For ingtance, if the country
agan faces raioning in generation, the digribution companies would be responsible for
covering the shortfdl via purchases in the spot market at the prevailing prices, which would
most likely be high because of the shortfal. On the other hand, if there is excess capacity, the
distribution @mpany will be forced to sdl it in the gpot market a a time when prices are most
likdly to be low.

From the sandpoint of investors in digtribution, this Stuation increases thelr uncertainty

and therefore their risk outsde their core business.
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V. CONCLUSIONSAND RECOMMENDATIONS

We have assessed the proposds for segmenting the generation segment in the Brazilian
power maket with paticular sengtivity to the effects on the investment environment in the
sector.  In that regard, we find that these proposals are fundamentaly and faidly flaved. They
discourage investment because they create sSgnificant bariers to entry for incrementd PP
projects. They aso threaten the viability of existing projects. The proposals.

lock a high percentage of the dectricity demand into extended Initid Contracts,

potentidly reduce much of the demand not served by the public service market
snce digtribution company own-generation might be able to meet that demand,

disort competition for “free cusomers’ because taiffs to such customers will
be skewed downward reflecting the low-cost public service generation
controlled by the didribution companies and, a least for now, digtorted
digribution tariffs.

These factors reduce or eiminate the opportunities for IPP generators to sdl ther
output on a contract bass. Also, the way ANEEL interprets its sdf-deding rules may dso
preclude IPPs from servicing incrementd load growth, since the Distcos have scope under
those rules to build ther own generation and may <o, if the passthrough mechaniams are
satisfactory. In sum, under the proposd, new IPPs mugt ether sdll dl of their production in the
riskier gpot market or not build in Braxzil.

The government’s plan dso discourages investment in the digtribution sector because it
shifts risks to the digtributors that are now borne by generators. Under current arrangements,
public service generators have contract obligations to provide supply to the digributors.  If
there is a shortfal, they are obliged to go to te market to purchase needed energy. Under the
proposals, tha responshility moves to the didributors and they will have to purchase any
shortfal in the spot market & a time when prices ae mogt likely to be high. While it is true
that the didributors have the right to sdl surplus energy in the MAE, these sdes will be at
times when prices ae mog likely to be low. From an investor perspective, ether case will
increase uncertainty and hence risk.  So either the required return from investment must be
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higher (and thus tariffs must be higher) or investors may dmply not invest in digribution
assets.

There are two principd motivations for the government’'s proposads. One ae the
difficulties created by being unable to complete the privatization of sector assets, which will,
absent any other action, make the MAE unworkable and consequently have a chilling effect on
future private investment in generation.*®

Second is the more recent growing redization that in the “market-clearing” price
concept for the spot market, the MAE will determine a price representing the highest operating
cost of the units digpatched by ONS for each time period. All digpatched units, independent of
their gpecific operating cod, receve that market-clearing price for ther output. There is a
growing concern that as the Initid Contracts expire between 2003 and 2005, an increasing
proportion of consumer bills would reflect the market-clearing price rather than the
sgnificantly lower cogts of the public service generators (that are hydro based with fixed costs
that are dmogt fully amortized on their books). As a result, tariffs would increase and increase
ubgtantidly.

The market segmentation approach attempts to address both problems simultaneoudy.
It would postpone privatization of public service generation, remove the non-private generators
from the MAE, and diminate the problems of the “mixed” privaie/government competitive
market discussed above. At the same time, it is intended to eiminate the anticipated rate shock
because as much as 85% of the dectrical energy consumed currently in Brazil would not be
subject to the market-clearing price mechanism and the price for this energy would be regulated
by ANEEL under extensons of the associated Initid Contracts.

The fact is that market segmentation would solve only one problem, rate shock, and that
solution is & best temporary and a worst will result in more frequent rationing episodes.  As
we mentioned above, the direct result of the segmentation of the market is that it will
discourage private invesment or may encourage current investors to leave the Brazlian
market. This is the identicad result from not segmenting the market and not privatizing dl

18 Thisissueisdiscussed in an earlier NERA analysis.

Consulting Economists



-21-

generdtion. Tha is, the negative effect on private invesment of not privatizing generation is
not avoided by taking the public service generators out of the MAE. The problem remains; the
causes are different. And if private invesment ends, either there must be increased government
invesment resulting in higher tariffs or higher taxes'® (i.e, rate shock) or there will not be
enough generation cgpabiility resulting in the return of rationing.

Moreover, any rate shock concerns can be dedt with by using the proceeds of a
privatizetion to subddize dectricity taiffs  One can show conceptudly that the “windfal
profits’ that would inure to the public sector generators if they remained in the MAE? is the
same as the proceeds to the government from privatizing those very assets under the market-
clearing mode as shown next

The rate shock is the result of generators with low operating costs, G, recaeiving a much
higher market-clearing price, Pmne.  This ignores the effect of contracts that would reduce this
difference since a purchaser would not sign a contract that did not offer a better price than
amply the market price. So a worg, the tariff effect of a sngle mWh would be an increase of
(Pmc - C). In order to keep customers whole, subsidies for the sum of al of those increases
coming from a mW of capacity over the life of the asset would have to be pad, i.e, NPV(S
(Pme - C))?*. Now we must ask what a rationa private investor would bid to purchase the asset.
For each mWh of output the investor will be willing to pay a mog the profit resulting from that
mWh. But, that is the difference between the price received and the cost to produce, i.e. under
the market-clearing modd, (Pnc - Ci). So over the life of the asset, taking into account the time
vadue of money, the bid price in a competitive process for that mW would be NPV(S (P -
Cy)). But this would be the “rent” from the sde of those mWhs a the market-clearing price as
we discovered above. This is true for dl mWs.  So the proceeds from sdling dl the mWs in

19 Of course, the government could simply choose to move funds from another application to the power sector, but
that is simply an “opportunity” tax increase.

20 An outcome that we would reject for the reasons cited in our earlier study cited in footnote 3.

21 This is the formula for the net present value of the sum of the mwWh from one mW over the time period of its
productive life. The present value accounts for the time value of money, i.e., the effects of interest, inflation,
etc. on the value of money.
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the public sarvice generator inventory is precisdy the amount of subsidy needed to make

customers whole??

Thus, privaizing the public service generation could be cost neutra from the
customer’s perspective if the government utilizes the proceeds toward that end>® But more
importantly, much more importantly, privatization alows the reform to achieve many of its
gods and avoid the problems we have outlined in this paper. Thus, for example, the benefits of
increased efficiencies that have dready been observed in earlier privatizations would be an
additional benefit gained by customers. For these reasons, we would recommend this approach
rather than the artificid Structure reflected in the governments proposas.

Findly, we observe that conceptudly, at least, the proposas were bound to fail because
they atempt to smultaneoudy mantan the reform maket modd and the pre-reform public
power model. These are not compatible concepts, and the incompatibilities will become clear
to private investors who will invest their funds in more hospitable opportunities.

Moreover, these negative results are avoidable by precisdy adhering to the reform
modd. We would recommend that the government adopt that gpproach. It should privatize dl
of the public sector generation. However, the current political redities suggest that a the
moment this is not a practica dternative. The choice of when and whether to privatize federd
and date assts clearly lies with the people of Brazil and the government is just as clearly the
best interpreter of the will of the people. Moreover, it will be important for everyone involved
in the sector to understand the implications of the government's decison. That sad, the
government’s recent announcement of a “revitdization” program for the power sector suggests
a generd philosophy and agpproach that at least delays further privatization. There are few
gpecific detals of this approach that have been made avalable publicly a the time this

%2 This analysisignores differencesin cost of capital that could result in the time value being different for investors
and customers. But thisis a second order effect.

23 We should note that this result is independent of whether the unamortized debt associated with these assets is
made an obligation of the purchaser or is absorbed by the government since that amount will be reflected in the
purchase price (lower if the debt is left with the purchaser and higher if the government takes the debt) and thus
inthe cost C; and so is effectively apass-through.
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document is written. But the hiatus on privatization of public service generation will require
some new mechanism to ded with the interaction of public and private suppliers.

Any initiatives under this program must be desgned to avoid the difficulties that we
have identified as consequences of the prior Executive/Congressional proposals assessed in this
report.  The mechanism(s) for dedling with the energy from the public service generators needs
to leave the power markets (oot and contract) undistorted. Clearly, segmentation fails that
test. Similaly, other mechaniams that effectivdly segment the market, i.e, a quota sysem for
public service energy and a spot/contract market for private energy, likely will create the same
difficulties that we see resllting from actud segmentation.  We can conceive of some
dternaives that might be candidate mechanisms. One obvious choice for us is to mimic the
arrangement that we suggested above; i.e,, deveop some method for alocating and pricing the
public service energy on a market basis but recapture the rent associated with this energy and
return it to customers in a subsdy. For example, a centra government purchasing agency
could buy dl of the public service energy a cost (or a regulated cost-based price), and bid it
into the wholesale electricity market®® (assuming that this market operates under efficient rules)
a its magind cogt (that should be much lower than the dearing price). The difference
between its bid and the clearing price would be assigned to a subsidy account. That account
woud fund a mechanism that would disburse the funds via subddies desgned to make
consumers (at least by class) whole.

Even this idea immediatdy raises some questions that would need to be resolved before
adopting this gpproach. For example, how would contracting for this energy be facilitated?
How would the subsdy mechanism reflect changes in the maket-clearing price and in the
margind or average cost of public service energy? There are surdy other proposals that
warrant congderation; but any of these will dso require careful congderetion of the interaction
between the proposa and the rest of the power sector, ONS, MBE, ERM, etc., and most

importantly on the incentives to invest in the Brazilian power sector. Although we cannot

24 | n the new proposals made by the Camara de Gestao, the government extinguishes the MAE and creates a new
institution called MBE — Electricity Brazilian Market.
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caefully and thoroughly critique these posshilities even for our “bran gorm”, this type of
asessment is critical for dl the details of the “revitdization” process. The proposed public
process and the willingness demondrated by the government to participate in a ®rious didogue
on the nature and efficiency of the dements of the program is a reassuring tart. The ultimate
success or falure of the process will depend upon the active participation of al of the interested
parties.

If the current environment changes and privatization becomes a posshility, then any
rate shock concerns can be dedt with by usng the proceeds of the privatization to subsidize
dectricity taiffs As we have shown, privatizing the public service generation conceptudly is
cost neutral from the customer’s perspective if the government utilizes the proceeds toward that
end. But more importantly, much more importantly, privatizetion alows the reform to achieve
many of its gods and avoid the problems we have outlined in this paper. Thus, for example,
the benefits of increased efficiencies that have dready been observed in earlier privatizations
would be an additional benefit gained by customers. For these reasons, we would recommend
this gpproach rather than the artificid structure reflected in the governments proposas.
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