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1. I ntroduction

Latin American (LA) countries have been reforming their dectric sectors since the early
gghties. Countries have experimented with a wide variety of sysems ranging from early
administered systems to recent systems which alow a wider scope to the market. Regulatory
reform was facilitated by being done before privatization, S0 issues of regulatory takings did not
arise. The reform of eectric sectorsin Latin America has been a process of learning by watching,
where regulations have evolved as reform has spread over the region. The object of this paper is

to present a description and evaluation of the reforms of the eectric sector in LA.

The privatization-cum-regulation of LA eectric sectors has been, in genera terms,
successful: privetized firms have increased ther efficiency and coverage subgtantidly. But these
productivity gains have been passed on to consumers only in those cases where there is
competition. Hence, the LA experience reinforces the idea that competition is the ided regulator.
And the main policy lesson that can be derived from the LA experience with privatized eectric
sectors is that countries should have a specia concern with setting up conditions for privatization

that lead to the broadest possible scope for competition

New reformers have learned from the experience of countries that deregulated earlier in
both Latin America and the rest of the world. This process has resulted in different generations of
regulatory reforms. In this paper we digtinguish three main regulatory generations. The fird stage,

which was redtricted to Chile, started in the late 70s with the study of anew legidation, which was



introduced in 1982, and finished with the privatization of the mgor eectric firms between 1986
and 1989. Chile's neighbors carried out the second round of reforms in the first haf of the 90s, an
example of regulatory diffuson. The third generation took place during the second haf of the
decade, and includes most of remaining Latin American countries. Understandably, the designers
of each regulatory stage have attempted to extend the scope and depth of competition. Moreover,
the speed at which reforms have been accomplished has accelerated. The changes made in

Argentina from 1990 to 1992 took awhole decade to achievein Chile.

Introducing competition in the wholesde contract market was a cornerstone of the Chilean reform
and is in fact the only free market in the sysem. This is a market where power generation
companies (Gencos) and large customers and digtribution companies (Discos) establish long term
supply contracts. Any shortfdl in the availability of contracted energy by a Genco has to be
purchased from other Gencos at a price that is determined according to administrative rules. Since
participants in this market are located in different geographic points, arequisite for wholesde
competition was the unbundling of transmission services. Thus the principle of open access to the
transmission network was introduced, and Gencos and the transmission company (Transco) were
st free to negotiate tranamission fees. If the negotiaions are unsuccessful, there is mandatory
arbitration. The second mgor innovation was that investment in generation and trangmisson was
freed and left to market forces. The principle is that the expansion of the eectric demand leads to
higher prices, increesing the profitability of developing new projects. Existing enterprises or
potentia entrants invest in generation whenever aproject has areturn on capitad that is appropriate

for the risk in the sector.



Although the market for large customers was completely deregulated, retail services remained
highly regulated. Discos are required to provide the service within their (norn-exclusve) franchise
aress a a regulated retall price. This price has two components. The first one is the regulated
price at which Discos purchase energy and power from generators. The second is the value added
of digtribution (VAD) that remunerates services provided by the Disco. A third mgor regulatory
innovation was incentive regulation in computing the VAD. Prices are sat in such a way that, in

principle, an efficient Disco attains a predetermined rate of return.

Was privaizatiion successful? Chilean companies have increased their capacity substantidly:
annual generation more than doubled between 1990 to 1998. Privatization aso increased the
productivity of utilities, by cutting energy losses by more than haf, to 8.3% in 1997, by doubling
productivity in distribution and by tripling energy generation by worker in the largest Genco.
Although privatized companies have become subgtantialy more efficient, these gains have only
been transferred to customers in the areas in which there is competition. In the main market, the
regulated wholesde price of dectrica energy has fdlen by 37.4%. Technologicad change has
sranded (i.e., rendered their use uneconomica) a large fraction of exigting thermoelectric plants.
On the other hand, the fina price to customers has not falen to reflect the huge productivity gains
that have been achieved since privatization. Between 1987 and 1998 the regulated price to
consumers has fdlen by only 17%. This Stuation has led to spectacular increases in the profits
rates of digtribution companies: the rate of return has gone from 10.4% to 35% in this period. This

profit rates are striking consdering the low risks involved in monopoly distribution.



Not surprisingly, the second generation of eectric reforms was characterized by the introduction
of pro-competitive regulations. Its main purpose was to increase competition in the supply of large
customers, and many changes were introduced towards this end. Governments paid more
attention to the restructuring of the sector before and after privatization. Horizontal unbundling
helped ensure competition in generation and yardgtick competition in distribution.* In order to
facilitate competition in the wholesde market, transmisson fees, as wdl as the charge for loca
digtribution services for large customers are set either by the regulator or the pool operator.
Verticd integration was ether prohibited outright or limited. The threshold to be considered a
large client was reduced. The spot market and membership to the pool operator, who commands
the operation of plants, which previoudy was restricted to generators, has begun to include large
customers. Moreover, some LA countries, instead of regulating the price a which Discos

purchase dectricity, require Discos to put their energy requirements out to tender among al

generating firms,

Regulations became more flexible, bestowing more discretion on regulators. Regulations adso
exhibit more nterest on qudity issues and fines for bad service are consderable higher. The
process of setting the regulated price became more trangparent. In Chile regulators are not
dlowed to publish the information used in rate-setting except to the regulated firms, which
prevents the demand side of the market from counteracting the lobbying pressure of regulated
firms, while in Argentina public hearings became an important tool of the regulatory process. All

these changes have made the markets in Argentina considerably more competitive than in Chile.



The trend of the third generation of regulatory frameworks is to further deregulate those segments
of the dectric sector which are competitive or likely to become competitive. Two mgor changes
characterize this third reform stage. The firg change is the introduction of retail competition, and

the second change is the liberaization of the spot market.

Retail competition requires a new participant in the market: the energy broker. The introduction of
this new participant means that smdl customers become able to buy eectricity from competing
brokers. The brokers in turn purchase dectricity in the wholesde market and pay a regulated fee
to Transcos and Discos for the use of ther infrastructure. Since unbundling of digtribution and
commercidization activities facilitates competition in the latter, some LA countries exclude Discos
from the retall market. Hence didributors are restricted to provide “wire’ services. Other
countries regulate the participation of Discos in the retall market in order to avoid unfair
competition. There is not enough experience as of yet to evauate the impact of this regulatory
change in LA. Neverthdess it is possble to speculate about some of its advantages. Fird, it
reduces the rumber of activities that need to be regulated. Moreover, brokers become an interest

group with a specific interest in the proper regulation of Discos.

The second characteridtic of this reform is the introduction of a free wholesde dectricity market.
Gencos are able make price and quantity bids which are used by the pool operator to build a
supply curve of energy. This supply curve is used to command the operations (dispatch) of

generating plants, rather than the merit order based on operationa costs used by earlier reform



countries? In countries that use margina costs their estimation becomes a mgjor dispute factor
among the generators themsdves and between the generators and the pool operator. An
important advantage of the bidding system used by Colombiais that it leads to smpler rules of
operation in the pool, since mogt of the information required to perform the dispatch of the pool
are the offer prices. Its mgor difficulty is the possihility of strategic behavior by power generators,
areal concern for bid markets with few participants. Stacchetti (1999) and Rudnick (1998) have

documented the existence of strategic behavior in Colombian generators.

We can aso expect that new regulatory reforms will develop as new chdlenges appear. Firdt, the
countries that privatized earlier will have to modernize their regulations, which are becoming
obsolete as new reforms in developing and developed countries signd the way to freer and more
efficiently regulated markets. Moreover, cross-border dectricity transactions will increase, and
this will be a force towards regulatory convergence in the region, as it will difficult to coordinate
operation when partners countries have different regulatory frameworks. Second, the appearance
of multi-utilities, and environmentd restrictions will require changes in current regulaions. Third, a
weekening of the trangmisson and digtribution monopoly may be expected in the future, as

technology lowers the minimum size of an efficient generation plant.

What is in gore for the future? Though there are severa competing approaches to the regulatory
design of dectric systems, the one used by Nordic countries seems to be the most successful. In
that internationdly integrated market, Gencos have no obligation to supply energy to the pool and

can establish physicd, long term contracts with customers. An active market for standardized



energy derivatives has arisen. A day ahead and a two-hour ahead bidding market for buyers and
slers settle a mgor fraction of the remaining trades, leaving the spot (or “power regulation”)
market only for the last-minute small adjustments needed by the systems operator, thus reducing
the importance of a market in which market power seems easy to exercise. Ancillary services that
provide security to the sysem have their own markets. Findly, tranamisson congraints due to
week links between regions are reduced by raising prices in importing areas and reducing them in
exporting areas, so that demand and supply responses reduce the energy flows though these links,

thus providing sgnasto invest in generation or transmission in areas with high prices.

The next section describes regulaion of generation in LA. This is followed by an andyss of
trangmisson and then didribution. The fifth section describes regulatory governance problemsin

LA while afina section concludes.

2. Energy generation

In this section we examine the regulation of wholesde dectricity markets in LA. We
amplify the expostion by assuming that power plants and consumers, the two participants in the

wholesde market, are located at the same spot. The transmission and digtribution activities are



examined in the next two sections. Usudly the legidation alows only large buyers to participate in
the wholesde market. This means that consumers can be divided between large consumers who
buy for their own consumption and distribution companies or commercidization firms, which buy

in order to sdl to smdl consumers.

There are two types of transactions in the wholesdle market: long term supply contracts and spot
sdes. Given the economic impossibility of storing eectricity, supply must meet demand at dl times.
Thus a spot market for eectricity requires at the least, a central planner (or pool operator) that
plans the actua operation (or digpatch) of generating plants in the very short term  (every hour is
usual and sometimes shorter periods are used).® LA legidation commands the pool operator to
sdlect the digpatch order that minimizes short term cogts, independently of exising long term
supply contracts.* The pool operator orders the price offers of generating companies (Gencos)
and demands from users according to rank. Next it computes the price —the so called spot price--
that clears the market. Thus the spot price of energy is the offer price of the lagt-dispatched (and
most expensive) plant in operation, and demand is satisfied by those plantsthat bid a price less or

equal than the spot price.

In those countries that first deregulated their dectricity markets in the region, the offer price of a
plant is determined by law to be the short term margina cost. This means that the pool is not redly
amarket, snce Gencos are not free to set their offer price. However, if short term margina costs
are computed correctly, plants are aways willing to operate when mandated to do so. In countries

that have deregulated their eectric systems more recently, Gencos are free to make bids on



quantities and price. Even in those countries, demand is assumed to be indadic in the
computations of the spot price. Since dispatch is done independently of exigting contracts, Gencos
must trade energy. Firms that generate less energy than required to serve their contracts are net
buyers of energy in the pool, and mugt settle accounts with net sellers using the spot price. In Chile
al users are required to have contracts, so the spot market is used only for transactions among
Gencos (though contracts between Gencos and clients can use the spot price as a reference) In
Bdlivia and in Argenting, most users buy in the spot markets and long term contracts are

uncommon.

Large users are alowed to establish long term contracts with Gencos or to buy directly in the spot
market. There are specid rules for the transactions of discos. Countries that privetized their
systems early usudly regulate the retal price of dectricity. Later reformers require Discos to

contract eectricity through competitive bidding, regulate the VAD.

2.1  Dispatch of power plants.

The pool operator must follow rules when dispatching power plants. As mentioned before, LA
countries that reformed their dectric sectors have followed two aternative approaches to pool
dispatch. A first group of countries uses merit order digpatch, in which the pool operator ranks
plants on the basis of short term margina cost of operations and digpatch firgt those with lower
cog. Bolivia, Chile and Peru use this system.®> Colombia, which follows the UK approach,

adopted a different approach.® Gencos make bids on price and available capacity, information



that is used by the pool operator to build aleast cost digpatch function for the next day.” Argentina

uses an intermediate gpproach: firms “offer" margina cogts for periods of six months.

It is easy to seethat in aworld of perfect information, no uncertainty and perfect competition these
systems lead to the same, efficient, dispatch order. However, in the red world of imperfect

competition, uncertainty, asymmetric information and lobbying, these systems may work differently
and have advantages and disadvantages. The main advantage of using short term margina cogsto
determine digpatch is that there is no possibility of Strategic behavior by Gencos, a red concern
for spot markets with bidding and few participants. Stacchetti (1999) and Rudnick (1998) have
documented the existence of strategic behavior in Colombian Gencos. The same type of conduct
has also been observed in the UK (Wolfram (1998), Newbery, (1998)). The danger of non
competitive behavior would be higher in Bolivia and specidly Chile, countries that have small

numbers of Gencos.

On the downside, the use of margina costs requires that pool operators play a prominent role in
determining short term margind codts, specidly in systems with an important hydrodectric
component, as we show beow. Thus the determination of the margind cost becomes a mgjor
factor of disputes among the Gencos within the pool and between the Gencos and the regulator. It
aso becomes attractive for Gencos to |obby the regulator that oversees the pool operator to bend
the rules in ther favor. Disputes may arise both on which are the relevant components of the

margind cogt and on the price of inputs used to generate dectricity. For ingance, determining the



appropriate price of an input such as cod, or dlowing the use of an environmentaly polluting

source of energy may become mgjor issues, as they can dter the order of dispatch

Most South American countries are heavily dependent on hydroelectric power for their base-line
consumption. In an average year, the Andean countries and Brazil will satisfy about 80% of their
energy needs through hydroelectricity. Even Venezuda, with its abundance in oil, derives more
than 60% of its energy from.?® This dependence leads to high supply uncertainty due to variaions
in annua rainfal. In order to understand the problem, it is important to redize that there are two
basic types of plants for hydrodectric use. In the firg type, there is no reservoir with sgnificant
storage capacity, S0 its power generation depends directly on the current flow of water, which
cannot be regulated. In the Andean countries, the flow of water from rivers varies subgtantidly
over the year and between years, which means tha the power generation from these plants is
subject to sgnificant uncertainty. On the other hand their operation is straightforward, since they
aways run at maximum cgpacity given the flow of avallable water: they are dways the base plants

of the system.

The second type of plant is connected to areservoir. Water accumulated in reservoirs can

be used today to displace other sources of electric power or it can be stored for future use. Hence
the efficient operation of these plants depends on the option price of water. In turn, the option
price of water depends on the expectation of future rainfdl (which affects both the leves of the
reservoirs and the amount of energy produced by hydro plants with no reservoirs), the current

levels of the reservoirs, plans for future power plants and on the expected future margina cogts of



thermal plants® Pool operators that use marginal cost dispatch have developed optima control
programs with various degrees of sophidtication that determine the option price of water.
Parameters that feed the program need to be estimated, dl of which adds uncertainty to the
determination of the margind cods of these plants (for instance, the probability digtribution of
ranfal is based on higtorica records which may be biased by climate changes). Note how this
complex process is intertwined with the determination of the margind costs of the thermd power
plants. The numerous parameters that are needed to run the modd are a source of conflicts
between thermoelectric and hydroelectric generators and between these and the regulator that

oversees the pool operator.

In generd it appears that the bidding system used in Colombia leads to Smpler rules of operation
in the pool, snce most of the information necessary to organize the dispatch are the offer prices
and guantities. The main regtrictions the pool operator faces are given by transmission and integer
condraints that must be considered in its least cost dispatch function.’® Smplidity is thus a big
advantage of bidding schemes for pool operation.* Nevertheless, a Sgnificant number of LA
countries opted for schemes which use short term margind codts to determine dispatch. This
choice is explained by higtorical reasons. In the early 80's, Chile was the first country to reform its
electric sector, in what may be seen as a first generation reform.*? The designers of Chile's
reform were engineers who were heavily influenced by the syssem used in France (see Rudnick
(1998)). The introduction of the pool as the place where competing private generators coordinate
their supply activities was a revolutionary change. This reform was probably tempered by the

redization that there was no previous experience with such an gpproach, and with a



misunderstanding of markets (by present standards) that led to an “engineering” approach to
reform.™® When other countries in the region (Argentina, Bolivia and Peru) reformed their own
systems, they turned in part to the Chilean experience and used Chilean conaultants, leading to
(improved) “second generation” systems that till used the same basic dispatch scheme. Colombia
is a representative of a third generation reform that has more confidence in markets and that has
learned from the experience of bidding for power of the UK, while El Salvador's and Brazil’'s
reforms appear to belong to a fourth generation in which the pool operator is concerned only with

the surplus, non-contract market for energy.

2.3  Incentivesfor investment and security

Perhaps the biggest revolution introduced by reformers of the eectric sector was the notion that
the profitability of the market would determine investment in generating capacity. Thisidea, which
now seems obvious, was unprecedented in LA, where for along time in most countries generating
companies had been owned by the state and followed government directives in investment (using a
systemns engineering approach, if that). Under the new gpproach, high prices of dectricity provide
adgnd to atract investment until the profitability in the indudtry is the same as the one that can be
obtained in other activities facing comparable risks. Conversdly, if dectricity prices are too low,
there will be no invesment and the norma growth of the nationd economy will raise demand and

prices until it becomes profitable to build new plants.



As we have mentioned, the spot price of energy pays for the short run margina cost of generation.
Hence there is the need to reward energy capacity in the spot market in order to have plants who
come into use seldom except in dry years and do not earn inframargina profits to pay for the
capita cogts. For efficiency, this reward should be equivaent to the margina capacity cost (see
appendix).** In most LA countries (including Colombia), the spot price of power is the annuity
that would pay for the chegpest possible addition to capacity, i.e. an open cycle gas turbine. The
spot price of power must be paid to owners of ingtaled generating capacity, but this requires
additiona finesse. Since hydro-éectric plants might not be able to provide much power in dry
years, when energy is scarce, it would be inappropriate to pay them for al of their capacity.
Hence, hydro-power plants receive payment only for the energy they are able to supply in dry
years, which is cdled firm power (potencia a firme). Anaogoudy the firm capacity of thermd
plants is computed considering its norma falure rates. In Chile and in Peru power payments are
determined ex-ante. Those firms that have supply contracts exceeding their firm capacity must buy
power (i.e., spare capacity) ex-ante from other generators to cover the difference.® This system
of payment for capacity ensures that there are gpare plants that remain inactive most of the time

but will dill be available to produce energy during dry years.

Argentina introduced a different system to reward capacity, in which plants are paid as a function
of the energy supplied over a pre-specified period. This scheme has caused digtortions in the spot
market, as firms are effectively paid twice for energy supplied: once in the spot market as the spot

market price and once as a "~ capacity” reward. Since plants offer bids on their margina cost for



sx moths, firms have an incentive to shave their bids in an effort to capture the power reward,

which digtorts the efficient merit order and provides few incentives to capacity investment.

In most countries that have reformed their eectric sectors, investment in power plants has been
more than sufficient to cope with demand. For ingtance, in Chile the investments have been made
ahead of the indicative plans prepared by the government. In Argentina there has been a serious
oversupply problem, which has led to low cogts for consumers and low profit rates for investors.
In spite of the increased investment, in years of extreme drought, both Chile and Colombia have
experienced supply problems —specidly among regulated clients (see below)— which can be
explained mainly by failures in regulaion. In what follows we anayze the Colombian case, while

the Chilean Stuation is andyzed in the section dedling with regulated prices.

After some unpleasant experiences with energy restrictions during the 1992 droughts, Colombia
introduced a smpler gpproach to ded with droughts: limitations on the operations of hydrodectric
plants dependent on stored water. The regulator decreed that if during the dry season the leve of
water in the reservoirs should fal below predetermined levels, the associated power plants would
be dispatched only after dl other bids became insufficient to cover demand. If the market were
dlowed to operate fredly, owners of stored water would probably interndize the future vaue of
energy and thus would use it according to its economic vaue. [f this were the case, there would

be no need to restrict the use of stored water.



Note, in addition, the clams in Stacchetti (1999) that some plants have substantiad market power
because of the redtrictions on reservoir extraction. Rudnick (1998) notes that in Colombia around
35-40% of the generating capacity corresponds to out-of-merit generators, i.e. those that must
operate independently of their bids. These generators are condtrained by — .. trangmission grid
wesknesses (transformation restrictions, line capacity limitations and compensation requirements),
minimum water storage requirements and machine inflexibilities’ which modify the ided dipatch”.
Since these plants are paid based on their bids, and the operators know that they have to be
dispatched, irrespective of bids, they have strong market power. Rudnick (1998) estimates that
the cost of these redtrictions as compared to the idea merit order was around US$10MM a
month in the period 1995-1997. It is important to observe, however, that this amount combines
the cost of “payments to dominant generators and opportunity costs to non dispatched
generaors’, i.e, it mixes the rents accruing to market power with the costs of skipping merit

order.

None of the complications caused by the need to respond to large variations in available energy
occur in interconnected systems with dominant thermoel ectric generation, where the main problem
is how to pay for security in case plants fail (a power rather than an energy falure). In these
countries some plants must run congtantly (rolling reserve) at less than full capacity just in case of
failure of other plants and they must be remunerated appropriately.*® Power failures, on the other
hand, are rdaivey rare (excluding extremely dry conditions) in sysems with an important
component of hydroelectric power based on reservoirs, since there is dways the posshility of

using more water to generate dectricity in sdected plants which play a sabilizing role for the



system. In these countries the amount of water stored in reservoirs provides an indication of the
possibility of scarcity of energy ahead of time, hence they are “energy” rather than “power”

fallures.

2.4  Regulated energy prices

As mentioned before, Discos buy energy and power for their customers and pass-through the
purchase prices (plus charges covering digtribution and others) to consumers. Early reformers, in
order to defend the interest of small consumers, regulated these prices. Moreover, they feared that
resdentid and small commercia users would be unable to ded with wide variations in the price of
electricity. Hence they set pricing schemes that change dowly in response to supply conditions.
The basic approach used by Bolivia, Chile and Peru to smooth price fluctuationsis to determine a
forward-1ooking medium term (three to six months) price of energy with the essentid characterigtic
that it is computed as the expected vaue of the short term margina cost over a 24-48 month
horizon. The modds use different scenarios of future rainfal, which are then averaged. Computing
expected prices adso requires forecasting the future growth rate of demand and future capacity

expansions.

There is dways a danger of populist practices in the regulated price of energy, since politicians
who want to score points with voters lobby for lower prices. Y In order to ensure that the
regulated price does not deviate too much from redlity, in Chile and in Peru the regulated price

must  be insgde a band, centered around the average price of contracts negotiated between



generators and large customers. The width of the band is 10% around the reference price..*® On
the other hand, there is dso intense lobbying by Gencos, who dispute the parameters and other
characterigtics of the modd used in the determination of the regulated price. For instance, Gencos
question which cogts are variable in the short run and should be included in the margind cost
determination of the regulated energy price.. This point isillustrated by a dispute that took place in
Chile in early 1999. A Genco signed a long term contract with gas pipeline company for gas
trangport, which set the transport price and a floor on the trangport volume the company was
required to pay. Should the fixed part of the transport cost in the contract be considered afixed or
a variable cos? Similarly, consder the case of a verticaly owned specidist port for coa, whose
main use is to unload cod to its upstream owner. Should the capita costs of the port be

considered part of fixed costs?*®

A mgor difficulty with price smoothing arises in countries where hydrodectricity is the main
source of power, ie, how to compatibilize the inherent variability in energy availability with an
unresponsive demand due to the fixed regulated price. If during a drought there is an energy
shortage, regulated consumers in Chile and Peru are entitled to receive a compersation for
undelivered energy priced at around four times the normal cost of energy.?’ This is the outage
cost and is usudly caculated as the cost to users of an energy shortage which is anticipated (as
opposed to an unexpected power shortage). In principle, these compensations create the correct
incentives for consumers since they face the opportunity cost of energy when supply is restricted,
thus leading to reduced consumption. Similarly, power companies that are net buyers under

restricted supply (i.e. have contracts that exceed their generation capacity in those conditions) face



incentives to make deds with large users in order to reduce the energy provided to them. Findly,

compensations aso creates incentives to buy from firms which have spare (sdf-) generating

capacity.

Unfortunately, the magnitude of the compensationsin relation to the normal price of energy creates
enormous incentives to haggle about the fulfillment of the conditions under which compensations
are paid, since Gencos with energy deficits are understandably unwilling to pay. In fact, Gencos
have never paid compensations in Chile, even though there have been periods in which supply has
been redtricted: 1989-1990 and more recently in 1998-1999. A specid codicil was introduced
into the law (gpparently a the indtigation of the main Genco), redricting the payment of
compensations to years no drier than those used in the modding of the regulated price. While
there is some argument as to the convenience of the codicil, a far worse problem was that the
codicil did not specify what was the rlevant price in case the limitation gpplied. Hence, during the
energy redrictions of the Chilean criss of 1998-1999, consumers and users faced the standard
regulated energy price, 0 the incentive mechanisms (driven by compensations) to increase supply
and to reduce consumption described in the previous paragraph did not apply. The lack of forces
driving the market to equilibrium resulted in random outages, which imposed a large cost on
society. More flexibility by the regulator under those circumstances would have solved the

problem by raising prices appropriately in order to respond to the changed availability of energy.?*

Another problem, endemic to Argentina and Boalivia, is the fact that Gencos ae  unwilling to

supply energy at the regulated price, i.e., to make contracts with Discos. In fact, in those two



countries there are dmost no long term contracts between Discos and Gencos.  In Bolivia the
gpot price has usudly been higher than the regulated price (see below). Thus Gencos were
unwilling to offer contracts at this price, and distribution companies had to buy at the spot price
and sl at the lower regulated price, making losses. The government compensated the discos by
levying additional charges (the “z-factor”) to cover the losses on users every three months.

Smilarly, in Argentina there are virtualy no contracts, since digributors pay large fines for dl

power cuts to consumers, but there is alimit to the amount they are dlowed to pay the generators,
which is given by the average of the three month expected margina spot prices (thisisdl they can
charge consumers for energy). Since the distributors cannot pay for additiona security, generators
are nat willing to Sgn medium term contracts with security specifications, which implies thet the
digributors are just as well off by buying oot and not risking a medium term contract. Every three
months Argentine consumers have to settle any differences between the regulated price paid by
digtributors and the spot prices (as occurs, unintentionaly, in practice in Balivia). In contrast to
Boalivia, this settlement can go both ways. This means that Argentine consumers face price risk and

should respond by modifying their demand is response to expected changesin price.

In third generation countries such as Colombia, the regulated prices follow a smple scheme in
which digtribution companies offer tender contracts for energy. This gpproach is Smpler than
regulating the price, but it is more senstive to market imperfections (Stacchetti 1999). Apparently
for this reason, Colombia includes explicit restrictions on the sSze of the firms in certain segments
of the eectric market and the regulator is consdering the determination of a regulated reference

price.



25  Competition in generation

An important problem in severd LA countries is the lack of competition due to concentretion in
power generation. This is specidly acute in Chile and in Bdlivia In the man Chilean
interconnected system the Herfindahl index reaches 5800, with only three mgor participants. The
magor Genco has 60% of ingtdled capacity and its holding company owns the main transmisson
facility and the largest dectric digtribution company, serving more than 40% of digribution in the
country. The same company owns more than 70% of the remaining water rights that could
potentidly be used to generate dectricity. This dominance of the market, coupled to the
complexity of the eectric legidation, has ensured that there has been no entry into the market since
privatization. Potentid entrants are afraid of confronting this behemoth, specidly congdering the
possihility of discrimination within the pooal, the lobbying power of the dominant firm, the problems
in legidation, the possibility of discretion by the regulator and the inefficiency of the judicia system
for companies seeking redress. The formation of this dominant company was a mgor mistake in
Chil€s privatization process and in the period that followed, when it was dlowed to buy additiona

plants that were being privatized.

In Bolivia, the rules at privatization guaranteed no competition to the three participants for the first
five years, Thiswas a big mistake, even though the companies made investment commitmentsin
exchange for this promise. Using red data it can be shown that it was in no company’s individud

interest to add capacity, i.e.,, not adding new capacity was a Nash equilibrium (See Rios-Cueto



1999). The fact that each firm individualy would lose profits by investing, coupled to the
regtrictions on entry, resulted in very little capacity becoming operationd during this period. Dueto
demand expansion the spot price climbed quite rapidly and reserve capacity dwindled. Because of
the investment commitments at privatization, the firms had to build the required new plants, but
kept them out of operation while announcing that they would be operating in the short term.*
These announcements were incorporated into the computation of regulated price, which explains
why the regulated price was usudly below the spot price. If free entry into the power generation
market had been dlowed, the threet of newcomers would have led the firms to add the plants they
announced. In fact, when the entry regtriction was close to being lifted, the plants findly started

going into sarvice.

Argentina is a market with intense competition, where energy prices are very low. This is caused
in part by the distortion introduced by the capacity reward, which depends on the energy supplied
by the power plant. Because there are many firms that compete strongly, it appears feasble to
introduce a bidding system in the near future.?® Colombia is aso a country with many competitors,
but there is dways the nagging worry that firms will integrate horizontally and reduce competition

and affect the working of the spot market.

3. Transmission



In the previous section we have assumed that power plants and large users (including discos) are
al located in the same place. In this section we analyze the more redigtic case in which plants and
users are spatidly locdized. This meansthat competition in the market requires the existence of a
network through which dectricity can be sent from producers to consumers, with no
discrimingtion in the access to the network by the various participants in the market. The transport
system can be divided into transmission and distribution, though the precise legd divison varies
from country to country. For our purposes, however, transmission refers to high voltage lines
carrying energy over long distances, wheress, digtribution refers to a network of low voltage lines
within acity and its environs. We will assume that dl participants in the wholesale market are

connected to the transmission grid.

The regulatory frameworks of dl LA countries congider transmission to be natura monopoly that
requires regulation. Hence countries that privetized or are privatizing their eectric sectors have
implemented non-discriminatory open access rules in transmission. Moreover, they have chosen a
multilatera gpproach where a common grid is financed by al users (Rudnick et d., 1998). This
scheme is coherent with the minimum cost digpatch rule (based on bids or margina costs) adopted
by most LA countries. The chalenge is to develop efficient rules to dlocate the cost of the grid
among users. Inefficient cogt dlocation could hamper competition in the wholesale market, and
provide inappropriate economic signals for the expanson of the dectric system. LA countries
have used or proposed different criteria for dlocating transmisson costs among grid users. An
additiond source of differences is reated to the rules for financing of expansons in the

tranamisson system. In some countries the transmisson company is responsible for the expansion



of the system -—mainly in Centrd America-- while in other countries the users propose and finance

expangons. The degree of market regulation aso differs from country to country.

Findly, there dso are differences rdaing to the property of the system. In most SouthAmerican
countries the main Transco, which handles the dispatch of power plants and in some cases
operates the system, is gill controlled by the State, though there are plans to privatize them in the
future. S far only three countries have privatized their tranamisson sysems. Argentina, Bolivia
and Chile. In Centrd America, transmisson companies will remain in public hands and retain
exclusve rights to internationd interconnections. However, in dl LA countries concessions are
granted to private investors for the congtruction of new lines. CA needs to integrate its markets in
order to reduce market power, increase security at a reasonable cogt, and to take advantage of
scae economies. Thus CA countries have Sgned an interconnection treaty, but implementation is
dill a an early stage. Integration will work better if regulation in Centrd America converges,
epecidly in transmission, but this may require regulatory changes. Hence the decision to maintain
date ownership is a means of retaning flexibility, Snce after privaizaion it is more difficult to

change the laws as companies complain that it represents regulatory takings.

31 Cost Allocation

The dlocation of payments for transmisson among the different users requires the identification of

the system that must be paid and the cogts that must be covered (Rudnick et a., 1998). In



generd, the LA countries consider payments to economicaly adapted systems (i.e., systems that
are not overbuilt). The owner of the transmisson system receives a predefined payment that
covers operation and maintenance cogts plus the long run annudized replacement vaue of lines
and other equipment required by the grid. Most countries gpply some form of incentive regulation,
i.e., the cogts that are compensated are only those of an efficient firm. The dlocation of these costs
among users is a complex issue, and schemes that appear smilar can lead to widdy differing

results.

Large scde economies in trangmisson systems complicate the alocation of trangmisson cogts
among users. One obvious source of revenues is the marginal cost corresponding to the
differences in energy and capacity prices a different locations, since it represents the margina
vaue added by the grid. However the strong scale economies imply thet in genera these payments
are not sufficient to amortize the grid. Countries in the region have adopted two-part tariff
systems, where a fixed payment is added to the margina income in order to finance the system. In
theory, the fixed cost should be apportioned to users according to the benefit each of them derives
from the tranamisson system.* Now, the difficulty in identifying the beneficiaries and the extent of
the benefits increases exponentiadly with the complexity of the grid. Moreover, the same
trangmisson line might benefit consumers or generators depending on time of day, season,
hydrology, or other conditions. The problem is that the dlocation of payments affects the
localization of power plants and consumers and hence the cost of the transmission system. By
making users and consumers pay for the benefits they derive from the transmisson network, they

internalize the impact of their localization decisions on the cost of the network.



Argertina and Chile, the first countries to derregulate their eectric sectors, chose to dlocate
transmission payments solely to gencos. According to Rudnick et a. (1998), this was justified by
the bdlief that gencos required the transmisson services to reach consumers. This might have
seemed a reasonable gpproximation at the time, sSince in both countries a large fraction of demand
was concentrated in a single city, where the margind gencos were located. This dtuation,
combined with smple lined or radid transmission grids, judtified the gpproximation. But systems
have become more complex and this gpproximation may no longer be appropriate. Countries that
underwent derregulation later used a different approach. In Peru, dthough only gencos pay
transmission cogts, they are dlowed to pass them on to their regulated customers, which means
there are few incentives to locdize close to users. Other countries, such as Colombia and Balivia,
divide transmisson costs between gencos and consumers. Moreover, Colombia's regulation

explicitly imposes the condition that costs should be split in haf between consumers and gencos.

In generd, measuring the benefits to users in order to dlocate the fixed cost of the transmisson
system is not an easy task. The detailed studies that are required would il be sengtive to the
many assumptions that are necessary to arrive a a result. For this reason, LA countries have
resorted to gross smplifications. The dlocation of transmission fixed cost is usudly based on some
measure of the use of the network, the exception being Peru where gencos pay connection tolls as
a proportion of their potencia a firme as defined in section xxx. Most countries define atwo step
process. Fird, regulators determine what is caled the area o impact (area de influencia) of

each user. This area usudly congsts of those components of the transmission sysem --lines,



transformation gations, and other ingalations-- which are affected by a margind increase in the
power injections of a generator or by the withdrawals of a consumer.® Most LA countries
measure the impact during peak conditions, but it could aso be computed using other operating
conditions, as is done in Bolivia. The second step in the process is to alocate the cost of the
fadlities included in the area of influence among usars. These distribution factors are usudly
based on the maximum power to be transmitted, either during pesking conditions or a other
times. Rudnick et a. (1998) have shown that the choice of the rules by which usage is measured
has an important effect on outcomes. In smulations performed for Chile, the results differ widdly,
with aloceations of the fixed cost to generators ranging from 17.6% to 87.0%, and with the share

of anindividud plant fluctuating from 0.7% to 13.0%.

In order to measure the use of the transmission network regulators/pool operators either smulate
the expected operation of the system under optima economic dispatch rules over afinite horizon,
or use higtoricd data as in Argentina. No country uses ex post reconciliation of predicted with
redized flows. Hence the operationa decisions by the network user are not affected by the choice
of the method used to alocate payments. Nevertheess, the choice might have a serious impact on
investment decisions, as we discuss below. In addition to margind rates and tolls, some countries
levy whedling charges for contracts between generators and consumers located outside their area
of influence. Spiller (1995) has argued that these wheding charges creete inefficiencies. they
reduce consumption below the optimd level and they creste market power in isolated zones.
Findly, the locationd premium may be insufficient to promote investment in far awvay generaion,

reducing the use of the transmission link.



Some countries exclude congestion rents, which arise from congraints on the transmisson grid,
from the margind charges paid to the grid owner. This excluson digtorts the operation of the
system, as margina costs are not properly measured. Moreover, the exclusion of congestion rents
from the variable income increases the size of the fixed cost. Thisis undesrable, given difficulties
in dlocating the fixed cost among users. On the other hand, if the owner of the grid keeps the
congestion rents (as occurs in some countries), there are perverse incentives for the grid owner to
manipulate dispatch and prevent grid expansion in order to increase congestion rents. Hogan
(1993) has proposed assigning the congestion rents to users according to ownership rights to the
congestion rents. The income from the initid auction of cgpacity rights should be used to reduce
the fixed cost. The pool operator will smply be a conduit for the distribution of congestion rentals.
Argentina uses a derivative approach, in which congestion rents are paid by usersinto a fund that

is used to finance expangions of the grid.

3.2  Expansion of thetransmission system

In most LA countries, except some Centrd American countries, there is no obligation on the
owners to expand the tranamisson grid. This implies that the open access obligation to third
parties is limited to indaled capacity. Usudly the expanson of the system is proposed and
financed by users, but it requires the gpprova of the regulatory agency and/or the pool operator.

The expansions undertaken have to be coherent with the economicaly adapted system designed



by the regulator. Chile is an exception since the decison to expand tranamission is left solely to

interested investors.

Spiller (1995) discusses two ways of financing new investments in transmission: ex-post cost
recovery and ex-ante subscription of investment costs. Both methods are used by LA countries. If
investment is recovered though ex post lump sum payments, it does not distort the operation of the
system. However, Spiller emphasizes that if the lump sum payments are based on measures of
use, this method might lead to an inefficient pattern of investment in generation. For indance,
payments could discourage Gencos from investing in distant locations even when there is excess
tranamisson capacity.® Also, gencos that are conddering investing in a new plant will not
interndize that by locating in one place they may force an investment in tranamisson, while they
may have no effect on investment at other places” Even when the supplementary fixed-cost
charges are independent of use they could discourage efficient generation investment if the charge
is excessve. In Peru the ex post payments depend solely on firm capacity, so they provide

inadequate economic sgnds for location as we have mentioned before.

Under the subscription method users who benefit from the investment agree in advance to pay the
fixed charge required to finance the investment, probably under a long-term contract. Thus, the
grid will be expanded when the benefits accruing to a codition of users exceed the expansion
cods. Because of scde economies in transmisson development, the efficient expanson path
exceeds the amounts required by present users. Hence, once the investment is made, the open

access requirement implies that some users will be able to benefit from an investment towards



which they did not contribute. This free rider problem can be reduced if athird party, such as the
pool operator, alocates the fixed cost among users. However, this approach does not completely
solve the problem. Since future users will free-ride on the investments paid for by current users,
they may decide to wait until the conclusion of the expangon, thus avoiding payment. This Stuation
leads to underinvestment both in transmisson and generation, raisng generation and transmisson
congestion cogts. This problem is somewhat mitigated if subscribers are awarded the rights to

eventua future congestion rents Hogan (1993).

Mogt LA countries employ the subscription method. Users request and, after approva from the
regulator, pay for new transmisson capacity undertaken on their behdf. Argentina uses two
different schemes for financing of trangmisson expansons. The fird scheme congds of an
agreement between the transmission firm and users, who finance the expanson. Users that finance
the expanson have the right to perceive congestion rents during the 15 year period of amortization
of the investment. In the second method, the process is triggered at the request of a fraction of
eventual beneficiaries. The pool operator estimates the dlocation of the fixed cost of the expansion
to eventua beneficiaries. The project is rgected if more than 30% of eventud beneficiaries
oppose it. If the project is gpproved in a public hearing, the regulator cals for a public auction for
the congtruction, maintenance and operation contract. Bidders compete on the basis of the annua
levy to be paid by beneficiaries. The second scheme should facilitate agreements by reducing free-
ridership However, since there is no consensus on the cogt attribution procedures, those that fed

harmed by the dlocation would be likely to rgect it. In fact, the incentive process to promote



new investment in tranamission is being revised, as investors have become reluctant to invest in

new lines?®

3.3  TheRegulation of Transmission

Latin American countries display large differences in their goproach to regulating
transmisson. Chile has, by far, the least regulated transmission in the region. Although the
regulation sets some guiddines, tranamission fees are directly negotiated between the transmisson
company and each genco. Lack of agreement leads to a compulsory arbitration process.
Trangmisson franchises are subject to free access rules, but they are not required to build new
lines. Moreover, new franchised lines are not evaluated by the regulator. Since dl users share the
cost of lines, they could be required to pay for undesired investments that provide benefits for
other users. Moreover, since it is difficult for parties to agree on the efficient transmisson system
required, there is an incentive to overinvest. In partiad mitigation, the regulator does provide a tert
year investment plant for generation and transmission that minimizes the present vaue codts of
investment, operation and rationing the system. This plan is only indicative, but it can be used in

legd arbitration.

Negotiations between the gencos and the transmission companies have never been successful,
leading to arbitration. The outcomes of arbitrations are not predictable, snce they do not create

jurisorudence. The problem is further complicated by the fact that the largest genco owns of the



grid company. Since the owner of the grid has no service obligation, scde economies in
transmission gives a competitive edge to the associated genco, and the grid company has been
accused of favoring its parent company. Colbun, an independent genco eventudly built aline that
runs pardld to the main trangmisson line after being unable to reech an agreement with the
transmission company. This was an inefficient option, but the genco preferred the independence
gained by owning its line to depending on negotiations with an unregulated monopoly owned by a

riva.

These difficulties have created uncertainty in the development of the generating sector, which
appears to have reduced new entry into the sector. In June 1997, the Antitrust Commission ruled
that, within a ~“prudent” period, the main Genco's transmisson subsidiary should become an
independent joint-stock company that operates exclusvely in the tranamisson segment, thereby
opening the company up for other parties to participate in ownership. In 1998, the Chilean
regulation was modified in order to correct some of the problems that had been observed.
According to the new rules, the regulator is respongble for determining the the area of influence of
each generator, whereas before it was negotiated. There is some scope for regulatory discretion,

but this seems to be aminor problem in comparison to the previous Situation.

In most other countries there is better regulation of the transmisson sector, and specialy, no other
country alows the contral of atransmisson company by a genco. In these countries, the regulator
and/or the pool operator determine the cost to be recovered by the transmission company and its

dlocation among users. In Argentinaand Brazil the pool operator pays the transmission company



an annud fixed fee, and then divides the fee among generators. In Guatemala, if negotiations over
the fixed payments between the parties do not reach a mutudly satisfactory conclusion, they are
regulated. Expansion of the system requires the agreement of a fraction of participants, the
approva of regulators, or both conditions. Regulations redtrict cross-ownership between
generators and digtributors and transmission system. Furthermore, transmission companies are not

dlowed to trade in the dectric markets.

It is probable that the observation of the Chilean experience with transmission, coupled to the
belief that generation and commercidization would be more competitive if transmisson was
adequately regulated, have influenced the design the closdy regulated transmission system used in
the countries that reformed their eectric sector later. However, the gains from better regulation of
transmission are somewhat frustrated by the lack of consensus on the dlocation of transmisson
cogs among users. The methods implemented to dlocate the fixed cogt differ from country to
country. Since none of the methods have analytical support, users that fed that they being
mistreated by the alocation scheme, tend to contest it. This has led to conflicts between interested
parties, and between them and the regulators. The volatility of transmission charges has dowed the
expanson of the grid, as it does not provide a stable signd for operation and expansion.
Moreover, inefficient pricing systems can impair competition and provide inappropriate economic

sgndsfor the expangon of the system.

What is perhaps most surprising, is that trangmisson sysems are rdatively inexpensve, and

amount to only a amdl fraction of the investment in power generation. Nevertheess the disputes



about the dlocation of these costs can have important effects on the efficiency of the system. In
some cases it might be more efficient to have smple though theoreticdly imperfect rules to

cumbersome rules that are supposedly efficient.

4. Distribution and Commercialization

Discos ddiver dectricity from the tranamisson network to smal users (large users often
connect directly to the tranamission line). They receive the dectricity a subgtations where the
voltage is lowered from the high voltage used in trangmisson to the low voltage used by the
distribution network. Most LA countries award distribution Most LA countries award distribution
franchises (sometimes non-excusive) that impose the obligation of providing the service within the
franchised area. In early LA reformers, distribution companies buy dectricity for their clients and
pass through the purchase price. Hence the regulated price for a small consumer has two digtinct
components: the price a which Discos buy eectricity and the vaue added of digtribution (VAD).
Later reformers, following the UK example, have explicitly separated loca trangportation from
commercidization services, dlowing for retall competition. In this gpproach, smal consumers
contract directly with any of various competing eectric brokers. In turn eectric brokers buy
eectricity in the wholesdle market and pay regulated fees to transmisson and digtribution

companies.



Since digribution is a natura monopoaly, it is subject to price regulaion in dl LA countries.
Although the VAD may or may not include commercidization sarvices (manly measuring,
invoicing and commercid offices), regulation in LA countries shares some common principles. The
main objectives are sdf-financing of companies, the pursuit of efficiency, and the transfer of
efficiency gains to consumers. Usudly the VAD is set so that an hypothetica efficient digtribution
company (Disco) achieves a predetermined rate of return. There are, however, some differences
among LA countries. With respect to service qudity regulations, some countries have
concentrated in setting up technical standards whereas other countries have chosen to measure
sarvice standards. Countries dso differ in the types of subsidies they use: while some use cross-
subsidies among classes of users, others use direct subsidies to specia groups that are financed

from the public budget.

4.1  Incentiveregulation: thetheory

There are two digtinct options to price regulation: the traditiona choice is the cost of service
approach, which sets rates to reflect the cogts of the firm, while incentive price-setting stresses the
pursue of efficiency in the firm. In its standard form the traditiona approach was based on rate-of
-return targets, but faced a least two problems: the lack of incentives to reduce costs (since
inefficiencies would be passed on to consumers) and the over-expanson of investment through the

Averch Johnson effect (1962).



Incentive regulation attempts to correct the main problems of the rate-of-return approach, by
separating tariff setting from the redlized cogts of afirm. The most common versions are price caps
and efficient firm models. In the latter prices are st in such a way that an efficient firm atains a
established rate of return. Prices are reviewed every few years. In between review schedules,
prices change according to a rlevant inflation index, but firms keep any profits from cost
reductions. The problem with this approach is that it requires knowing the costs of an efficient
firm. If only one firm provides the sarvice, it will have a strong influence on what the regulator
condders an eficient firm. However, when the same service is supplied by different loca
monopolies facing smilar conditions, the information monopoly is weskened. For example, the
mode for a firm among various could be the mogt efficient firm among the remaining firms, a case
of yardstick comptition. If there is no collusion, firms have incentives to lower their costs because
this does not affect their own tariffs. Countries with few firms could resort to internationa

benchmarks.

Price caps (PC), dso known as RPI X, conssts of a cap set on tariff increases, where the cap
moves according to price inflation minus an X factor representing an ex-ante esimation of future
efficiency increases. Every few years, X is adjusted. Any increase in efficiency beyond X is
gopropriated by the firm. If X is an unbiased estimator of future productivity gains, this scheme
provides the correct incentives to the firm. An advantage of this gpproach compared to he
efficient modd, is that it only changes the rate at which prices move over time and not the price
itsdf, reducing the levd of conflict in the regulatory process. Although there is no explicit

mechanism for determining the X factor, price capping has ancther advantage over efficient-firm



pricing. It is eeser for the regulator to identify potentid efficiency gains than to build a credible

efficient firm case from scratch.

An dternative to price-sgtting is temporary franchisng as pioneered by Demsetz (1968). The
franchise is periodicaly auctioned, and is awarded to the bidder offering to charge the lowest
price for the service. Firms have amilar incentives to raise productivity as in incentive price
regulation. The main advantage of this scheme over price regulation is that the tariff arises from a
competitive process. In turn, its main difficulty arises when substantia sunk cost investments are
required.® Here, two possibilities arise. Firg, the fixed capitd is owned by the government. In
this case the problem is to ensure that the franchisee will provide adequate maintenance. The
second possibility is that dl or a substantia part of the investment is financed by the franchisee.
Here the chalenge is to provide appropriate incentives for the qoerator to make the required
investments, especialy close to the end of the franchise period. Dness (1991) proposd is that
when the franchise is re-bid the new operator should compensate the old one for the investments
made. Investments should be vaued through a technica process stipulating arbitration clausesin

case of disagreements. However, the valuation process once again leaves room for disagreement.

4.2  Implementation

To the best of our knowledge, Chile was the firg country to explicitly introduce incentive

regulation. The 1982 legidation defines rate-setting schemes based on margina-cogt pricing in

amulated efficient enterprises. The VAD s recdculated every four years by determining the



operating (including energy losses) and maintenance codts of an efficient firm and setting rates to
provide a 10% red return on the replacement value of assets. These rates are then applied to
exiging companies. If the actud average industry return on the replacement vaue of assets
exceeds 14 percent or fals below 6 percent, rates are adjusted to the nearest bound. The
hypotheticd efficient firm is built on the basis of the red firm that is believed by the regulatorsto be

the mogt efficient among exigting firms, introducing an dementary type of yardstick competition.

Mogt LA countries have followed Chiles lead in implementing efficient firm pricing. Among others,
Peru, El Savador, Nicaragua, Colombia, Brazil and Panama use benchmarking in defining efficient
sandards. However, there are differences in their actud implementation. Brazil' digtribution
companies were unbundled horizontaly; large Discos companies were split and sold to digtinct
investors. The largest cities have two or three Discos, which will be dlowed to compete. Hence in
addition to yardgtick competition, some direct competition among Discos is expected, a least
aong their common boundaries. Smaler countries where this approach is less appropriate, asin
Panama, are more likely to rely on internationa benchmarking to determine the efficient model
firm. However, even in El Sdvador existing distribution companies were split in away that dlows
for direct competition in their boundaries: two different companies service the capitd city. Balivia,
as most countries in the rest of the world have opted for price capping. In their gpproach, five

elements of cogts have specific gain factors (X).

Argentina choose a different gpproach. Didribution companies operate under a 95-year

concession contract, which is broken into nine 10-year management periods (except the first one



that lasts 15 years). Before the start of each management period the regulator sets the tariffsto be
gpplied during the next management period, and cdls for a competitive auction for control of the
Disco. If the current owner submits the highest price, it retains ownership. Otherwise, the investor
offering the highest bid obtains the concession and pays the bid price to the incumbent holder.
During a management period, tariffs are adjusted according to an index formula contained in the
concession contract. Tariffs may be reviewed after 5 years, if the Disco files a petition with
reasonable arguments. The regulator can grant the desired tariff increase after conducting a public
hearing and contracting an independent cost study. Distribution costs are computed as the average
incremental cost of the network, adjusted for a least-cost expansion investment plan for aefficient
firm and are based on demand growth assumptions. Buenos Aires is divided into two ditribution

aress assigned to different companies, but these are not alowed to compete.

4.3 Resultsin earlier reformers

We focus on the Chilean and Argentine experiences, which are the only ones where enough time
has passed that it is possible to draw some condusions. The privatization of digtribution
companies led to substantia new investments and efficiency improvements in both countries. The
Chilean largest digtribution company more than doubled its sales from 1987 to 1997. It dso
managed to cut energy losses from 19.8% to 8.3% and raised the number of clients per worker
from 376 to 703 in the same period. The service expansion is explained by the relaxation of
financid condraints faced by public enterprises;, combined with a comparaively stable and

impartia regime of contract law for privatized utilities (Levy and Spiller, 1994). In turn, private-



sector managerid capacity explains labor productivity gains. The isolation of public services from
politica pressures has dso helped to improve performance indicators. Political meddling meade it
amog imposshle for sate-owned companies to dismiss low performance workersbefore
privatization, especidly if they had political backing. Lagt, but not leest important, there is a

regulatory system that encourages efficiency (Levy and Spiller, 1996).

Despite these gains, after two rate reviews, the prices of regulated services have not falen to
reflect the huge productivity gains that have been achieved since privatization. Between April 1987
and April 1997 the dl-inclusve tariff pad by consumers in the centrd (and most densdy
populated) zone in Chile fdl by 11.4% in congtant dollars, despite the fact that the generation
price has fdlen by 37.4%, energy losses were reduced substantidly, and labor productivity
increased significantly in the same period. Moreover, it become easer to stop service to
customers who did not pay their bills or to pendize those that pilfer services. This Situation has led
to aggnificant risein the rate of return (ROR) of distribution companies. For ingance, the ROR of
the largest distribution company (serving dmost 40% of the population) rose from 10.4% in 1988
to 35% in 1997. The profitability of other distribution companies shows a smilar behavior. Such
rates are way above those being earned by Gencos, even though Gencos are subject to far

greater uncertainty since they do not have a captive market and they face hydrologica variations.

It seems there are problems inherent to incentive regulation that have prevented efficiency gains
being fully passed on to consumers. Rate setting based on smulated efficient enterprises requires

consderable judgement, and the regulatory processis increasingly becoming a bargaining process.



The Chilean regulatory agencies do not seem to be well prepared to ded with thistype of process:
they are at a technical (and other) disadvantage with respect to the regulated firms. Moreover,
privatized utilities have acquired politicd and socid leverage and exert enormous influence in
defining the efficient firm. Recent rate-setting episodes have dso made explicit the problem of
information asymmetry: regulators have had serious difficulties in gathering precise cost data from
utilities Even dfident-firm regulation requires actuad data from firms, as costs depend, among
other things, on customer dendty, topography and demand per customer. It is therefore difficult
for regulators to build a credible efficient-firm when they do not have full access to companies

data.

Specific aspects of the Chilean legidation adso contribute to these results. Regulators are not
alowed to make public the information used to compute rates except to the regulated firms, which
blocks consumer protection agencies from counterbalancing the pressure of the firms on the
regulator. By contragt, in Argenting, tariff reviews reguire a public hearing. Moreover, exigting
regulation does not promote truthful data revelation. The procedure defines the operating cogts of
an efficient firm as a weighed average of estimates made by consultants hired by the industry and
by the National Energy Commission (NEC). This procedure provides obvious incentives for each
party to bias its estimates. In the price-setting process, the discrepancies in the estimates have
exceeded 50%. A better solution would be for an arbitrator to have to choose between the two

estimeates.



Argentina dso displays sgnificant improvements in coverage and in efficiency after privatization.
Annua investment rose five times labor productivity increesed more than 100% and the
digribution losses fdl from 28% to 10% in five years. It is Hill to early to know whether the
periodic rebidding process will work. Therisk isthat the information advantage that the incumbent
franchisee might inhibit potentid bidders, reducing the scope for competition. The main advantage
of Argentinds bidding mechanism is that it reduces the risk of conflicts during price setting.
However, tariffs are dill the ones set by the regulator at privatization as firms chose not to ask for

ataiff review dfter thefirgt five years.

44  Retail competition

Some LA countries such as Brazil and El Salvador have opted for retail competition. Colombiais
planning on reducing the threshold of a free client to zero, thus permitting retail competition. In
order to dlow for retail competition, regulations must establish non-discriminatory open accessto
digribution networks. Enforcement of non-discrimination rules is fadilitated when distribution
companies are excluded from the commercidization business. Some countries, alow digtribution
and commercidization companies to compete for the supply of end users, imposing restrictions on
the participating Discos. Brazilian Discos need to keegp separate accounts for their
commercidization activities, ad cross subsidies are forbidden.® In El Sdvador, when the Disco
supplies the end user, the terms and conditions of supplies require annua approva from the

regulator, while other suppliers are free to set their own tariffs.



In other countries, like Chile, theree is no competition in retail markets and only generators are
supposed to compete for the supply of large customers. Moreover, non-discriminatory accessto
the digtribution network is a requisite for sustainable competition. However, under the present
legidation, in countries such as Chile and Argentina, digtributors have priority in the usage of the
network, which means that the introduction of independent power brokers would require

sgnificant changes in the legidation.

The main advantage of separating energy sdes from digtribution services is that it reduces the
number of different activities that need to be regulated. As an example, the Chilean Discos have
increased their profits by raising the prices of related, non-regulated services. Some Discos have
have profit rates of 50% in meter rentals, with huge differences (14 times) in their rentd rates, with
no economic judtification. For this reason, the regulator is considering the regulation of related
sarvices. Even though some of these services could be provided by third parties, the close relation
between the Disco and the customer acts as an entry barrier. If energy sales were separated from
digribution, most related activities would be determined in a competitive market. Hence, there
would be no need to determine the charges for the commerciaization services. Moreover, traders
would be interested in that distribution companies are properly regulated, so there would be a
counterweight to the lobby of the disco. An additiond advantage of separation isthat it is possble
to supply resdential consumers with plans that are adapted to their characteridtics (i.e. different
combinations of price, quaity of service and volume), without imposing to heavy a burden on the

regulator.



45 Largecustomersand digtribution

In most countries LA only large consumers, defined as those with a maximum power demand in
excess of acertain threshold are free to buy energy from sources other than the Disco. Generators
or dectricity traders willing to sell energy to large customers located inside the area serviced by a
digributor may require using the network of the distribution company, unless they want to
duplicate lines. In Chile, the use of the digtribution grid must be negotiated with the Disco and is
not regulated. As a consequence, there is very little competition for large clients within digtribution
franchises, since a genco must negotiate a toll for the use of the grid with a competitor. If no
agreement is reached there is a mandatory arbitrage process which is lengthy, onerous, and has
uncertain results. There is enough uncertainty in this procedure for independent generating firms to
have dessted in their attempt to supply such clients directly. In addition, the digtributors are
generating firms main customers, so taking clients from them is bound to be cogdtly. It isimportant
to note that lack of compstition in the supply to large cusomers is important for regulated
customers, because the regulated node price cannot deviate too much from the average of the
contract prices (see section xxx). Argentina has followed a different gpproach, distribution
companies are obliged to provide trangport services at a regulated toll to al consumers with a

maximum demand greater than 30 Kw.

5. Regulation and gover nance



Regulatory governance has been a classic weakness in LA. There are three main reasons for the
problems of regulatory agencies in LA, none of which is specific to developing countries but that

are exacerbated in their environment (see Laffort (Cancun 1999)):

Regulators are often subject to pressures from populist politicians or from
industry lobbies.
Regulators receive low sdaries and can be captured, ether in revolving door schemes or
through outright corruption.

Badly designed regulation coupled to an inefficient and often corrupt judicid system.

An early approach to the problem of regulation of the eectric sector in LA. Levy and Spiller
(1996) emphasized, in an aticle origindly written in 1991, the importance of the inditutions of
regulation as a means of ensuring investment in an area in which, due to the large sunk costs and
the lengthy periods to recoup investments, it is easy to expropriate firms. The lack of independent
ingtitutions in LA creates an expropriation danger. This form of governmenta opportunism can
lead to inefficient leves of investment. Hence, Spiller and Viana (1996) clam that the advantages
of flexible regulaion have to be measured, in LA, againg the possibility of regulatory opportunism.
They praise the extremerigidity of the Chilean system and the fact that regulatory measures can be

gppeded in the courts as a means on attracting investment to the sector.

5.1  Populism and regulatory rigidity



Until the reforms, regulators in LA were often pressured by paliticians into setting tariffs that were
lower than the ones required for sustainable investment and even maintenance of equipment from
revenues (see Spiller and Viana, 1996} . Hence, the quality of service was low as the state owned
electric companies were often starved for funds for investment and even maintenance. In severd
countries the state owned companies gppeared when the tariff-setting process surrendered to
populism and rates were set too low for private investment, setting the way for the takeover or

replacement by the State of private utilities™

When the new dectric law was introduced in Chile in 1981-82, the legidator was interested in
assuring potentia investors that they would not be expropriated by the regulator. Hence decison
power was were taken away from regulators and embedded into the law. This led to an extremey
comprenensve and complex eectric law, which included details which are normdly left to
regulatory determination. At the time, this seemed a good bargain: in the early 80's, Chile's
gpproach was revolutionary and required convincing investors that the rules of the game would not
change according to regulatory whim (Spiller and Viana, 1996). This fegture was effective in
attracting investment when the sectors were eventudly privatized, but had the undesired effect of

making the regulatory framework rigid and unable to adapt to different conditions.

This inflexibility became cosllier as the environment changes and the system remains inflexible, as
shown by the 1998-1999 drought. During the crisis the whole governance system collgpsed and

the country was subject to avoidable prolonged and black outs, without, so far, any compensation



to users. This caused an estimated US$300MM in damage to the economy. Fischer and
Gdetovic (2000) have shown that the failures of regulatory governance during the criss derived in
part from the lack of flexibility embedded in the law, which reduced the powers of the regulator to

respond quickly to the drought, coupled to the pressures of producer lobbies on the regulator.

The rigidities in Chilean legidation became entrenched, since none of the exiging players wanted
to change the rules, in this case for fear of arousing populigt ingincts in the legidator. For instance,
under the Chilean system the law does not include the possibility of specia payments to plants that
provide modulation services (plants tha react to short term changes in demand or supply to
maintain equilibrium), and there is no easy way of providing differentiated service qudities to
resdentid consumers, without legidative intervention. Moreover, from the point of view of
edtablished generating firms, one of the beneficid™ sde-effects of the complexity of the regulatory
environment is that it deters entry, since it requires indde knowledge of the system to operate
efficiently. It isonly when amgor criss strikes the system (the 1998-1999 drought and blackouts)
that legidators are able to push for changes. Even then, reforming the system is not guaranteed

since the affected players will direct strong lobbies againgt changes thet affect their interests.

During the nineties privatization of public utilities became more fashionable, and the risk of
expropriation correspondingly smaler. Thus, when other LA countries reformed their eectric
sectors, the danger of populist measures was perceived to be relaively smaler and countries were
able to design less detailed dectric legidation without deterring investors. Argentina and Colombia

adopted this approach, dating only mgor principles in the law and leaving it to the regulatory



agencies to determine the details® There are obvious advantages in this approach, if the fear of
regulatory takings is amdl. However, even when the regulator is legdly dlowed to change
regulations, lobbying may make it difficult. For example, in Argentina it has been hard to change
the distortionary mechanism for rewarding capacity, because there are dways firms that are

harmed by the proposas to reform the scheme.

Colombia separated the basic principles, which appear in the dectric law, from the regulatory
details which are left for the regulator that interprets the law. Under this approach, companies
direct darifications of the legidation to the regulator, which issues binding satements on the firms.
This information is publicly avalable on the net, so any entrant can andyze the trends and decide
on whether to enter the market.® Regulatory flexibility, however, can aso lead to problems. After
the 1992 drought, the regulator became extremey sengitive to the possibility of power cuts during
future droughts. Hence a first draft of redtrictions on the use of stored was introduced at
privatization. The newly privatized company established long term supply contracts with users.
When the drought of 1997 arrived, the rulings on the use of water became dricter (a case of
regulatory takings) and the company had to buy high priced energy in the spot market to fulfill its
contracts, while it remained with subgtantid amounts of unused reserves after the drought. Now
there are plans to introduce an options market for water rights which will provide signds to the

market and the regulator and will make it less likely hat the regulator will intervene in the market

agan.

5.2 Theinstitutions of the eectric sector



In LA countries, the regulator of the ectric system is usudly divided into two independent
regulators, the firgt of which deds with planning, policy and norms, while the second works on
supervison of the norms themsalves. This may be reasonable as following from the same principle
that argues that the design and enforcement of legidation should be kept separate. However, in
some countries this separation is incomplete. In Chile, for instance, there are parameters that go
into the cdculation of the digtribution charge that are cdculated by the Comison Naciona de
Electricidad, normdly in charge of policy, and others by the Superintendencia de Electricidad y
Combudtibles, normdly in charge of supervison and enforcement of the regulaions. This is
inconggtent with the arguments in favor of two regulatory organizations and leads to problems

such as regulatory inefficiency, infighting and weakness towards organized pressures.

Another mgor inditutiona player is the pool operator. Hence, the internd organization of the
pool, its members and its governance rules play important roles in the smooth functioning of the
eectric sysem. This is specidly true in countries usng margind cogt pricing, in which the pool
operator designs optimal control models that determine the operation of reservoir-based power
plants. Once the rules have been s, it becomes very difficult to change them, because they are
consdered regulatory tekings by the affected firms. Since regulatory changes usudly have a
differentid effect on the various firms in the market, depending on the type of plant they own, the

regulator can be accused of favoring one of the firms when introducing regulatory changes in the

pool.



In Chile governance and qperation of the pool were not carefully designed. Until recently, the
Chilean pool operator had no infrastructure and the digpatch was made by the transmisson
company, which in turn was owned by the main Genco. Moreover, the pool operator —cdled
CDEC-- isbascdly acub of Gencos, which means that consumers has no say in decisons which
will affect the prices they face. Decisons must be consensud and any divergences are sttled by
the regulator. The congtant conflicts among the members have led to dfficultiesin coordinating
operations (for example, between 1994 and 1997 the regulator had to settle 20 disputes between
Gencos). Moreover, net buyers in the pool during supply restrictions (usualy hydrodectric
Gencos) have refused to pay what they considered exorbitant prices during periods of supply
regtrictions, i.e. during droughts, referring the issue in dispute to the inefficient and unprepared
legal system. This behavior creates week incentives on generators to invest in therma as opposed

to hydrodectric capacity.®

Moreover, the legd responsbility of the pool operator was weak as, until recently, it did not have
a precise legd datus. Recent legd reforms have led to some improvements reating to its
independence and composition. New rules (introduced in December 1998) establish the legd

status of the pool operator, increase its respongbilities and makes it more independent. Moreover,
the spot price in the pool covers a complex process of bargaining among members over issues
such as modulation services indivighility and other problems. A new entrant with no contracts
would confront these implicit rules which are not reflected in the spot price (see dso Wilson

(1999)). Therisk of entering and facing discrimination from the other producersislarge unlessthe

entrant has long term contracts for alarge fraction of its production.



Peru and Colombia have systems that improve on the Chilean pool operator. Though the
compoasition is smilar (except that Colombia admits a representative of the discos), they have their
own independent personnd. Their decisons aso require unanimity and disputes are settled by the
regulator. In Argentina and in Bolivia, the pool operator encompasses dl the participants in the
market . generators, large users, transmisson companies, digtributors and the regulator
(presumably to represent the interest of regulated users). Decisions in both countries require a
mgority rather than consensus, but whereas in Balivia the regulator can only cast avote in case of
a tie, in Argentina the regulator has veto power. This is probably inconvenient, as it tends to
reduce the independence of the pool operator and alows politica considerations to intervene in

technical procedures.

53 Penalties and enfor cement

As mentioned before, South American countries suffer from a problem of credibility of the
regulator, in the sense of regulatory takings mentioned in Spiller and Viana (1996). In an effort to
correct for this fear, in first generation countries it protects companies too much. Hence, it ended
up with aweek regulator that lacks rdlevant information and the means of obtaining it, is starved
for funds, is subject to strong pressures from dectric lobbies and findly, does not have the tools to
enforce regulations. Chile is remarkable in the weakness of the regulator: it has never been able to
impose the compensations to consumers envisaged in the case of a shortage of energy. The

possihbility of gppeding the regulatory decisons to the courts has made the regulator even



wesaker.*® The rules that dlowed no entry of new Gencos in Balivia for five years after
privatization had the effect of delaying the entry of new operating plants for the period of the
regtriction. Established Gencos were congtantly making announcements of entry and then delaying
it¥

Once again, we find that the regulator is to weak to act in the gppropriate way: i.e. to lift the

entry restriction from companies that announced projects that did not enter the market.

On the other hand, Argentina has shown that a regulator can impose strong pendties. when the
digtribution company for Buenos Aires left a neighborhood without eectricity for two weeks the
pendties exceeded US$70MM. Colombia also has a strong regulator, which took over command
of the sysem when during the 1997 drought he came to believe that hydroelectric power
companies tended to use their water too fast. Of course, this turned out to be a mistaken and

codly belief.

Findly, it seems there are economies of scae in regulation and in . competition (at least for the
gmdler and mid-sized LA countries) that imply that small countries are a a disadvantage. Note
that the average plant in Boliviais 50MW in sze, due to security concerns and because demand is

s0 smdl that larger plants would initidly have been underutilized.

5.4 Vertical integration and regulation of monopoly power

Regulatory weakness exacerbates the problems of verticd integration. There is an extensve

literature on the relaion between verticd integration and monopoly (see Perry, 1989). It shows



that vertica integration can be beneficid or detrimentd for socia wefare, depending on the
specifics of the case under examination. It has often been argued that the possibility of double
margindization in oligopoly markets or the existence of economies of scope imply that in generd,
vertica integration is beneficid and in genera not rdlated to monopolization of a market (see
Brunekreeft, 1997, Emmon, 1997, Lee, 1995, and Kaserman, 1991). Recently, Economides
(1991) has argued that when there is monopoly over a bottleneck, vertical integration provides
incentives for the monopoly to expend resources in degrading the quality of service to
competitors.® Using Economides as a basis, Engdl, Fischer and Galetovic (2000) showed that, in
the context of imperfect information by the monopolist (and the regulator), open access and
service requirements are insufficient to promote competition, and that vertica separation reduces
the possihility of monopoalization of downstream shipping by a seaport, even if we admit the
possibility of underhand agreements between the regulated port operator and independent
shipping companies. Galetovic (2000) has used these ideas to develop a modd of the dectric
sector in which verticd integration of a regulated transmission company leads to consumer prices
that are higher than those in the absence of verticd integration, even when any degree of scade

€CoNOMIES s present.

Among al South American countries, Chile is the only one in which there are no restrictions
agang verticd integration of trangmisson and generation. Other countries in the region learned
from this experience: there was no new entry into the system and there were many complaints by
competitors in the generating industry againg the dominant company, which was aso the owner of

the tranamission system. When these countries reformed their dectric regulation they dl introduced



restrictions on vertica integration.® It is interesting thet Chile is dso the country in which it is
esses to enter the markets for didribution and transmisson, which are notorious naturd
monopolies, while it did little to promote entry into generation, where the benefits of entry are

larger (see section 2).

6. Conclusions

Since the early days of reform of the dectric sector in LA the gpproach which seemed
revolutionary a the time has become common sense.®® The Chilean reform, which is only twenty
years old, looks primitive from the point of view of later reforms and it seems a trangtiond form
between the state- owned firms such as Electricité de France, which was very influentia in the main

designers of the reform, and the full-fledged market oriented reforms of the Nordic countries.

Countries that followed Chile in reforming their eectric sectors have made substantial changes,
which have led to freer market and enhanced competition. Although these changes have improved
the functioning of markets, they can not be considered best practices in regulation at internationa
standards. The fear of regulatory takings is dill present in LA and it affects the scope for reform.

Neverthdess, the road to the future seems to include the following aspects:

1. A movement towards a system in which various markets interact: long term contracts;

derivatives, both financia and physicd; and a series of markets close to the actud time of



dispatch. Having various markets serves two purposes. it reduces the importance of market
power by reducing the amount traded in the market which is most sengtive to market power
(the find adjustment market), and rewarding plants of different capabilities such as fast
response but high cost as well as low cogt basdine plants. The *energy markets should be

coupled to markets for ancillary servicesthat provide quality.

. Market power has been a problem in most bidding systems, so it is essentid to unbundle firms
verticdly and horizontdly or a least to have rules that ensure that smdl, non-integrated
entrants have a chance to compete in the market. Moreover, the rules in the market should be
designed to reduce market power and to be flexible so that they can be modified if firmslearn

to use the rules to the detriment of competition.

. Didribution should be unbundled into its components. commercidization services firms and a
loca trangport monopoly. Commercidization services are potentidly competitive if entrants
are not migreated by the incumbent. This is a diginct possibility if the incumbent retaller is
owned by the owner of the regulated digtribution grid. If ownership separation is impossible,
quality of grid service should be monitored carefully by the regulator, which should dso try to
avoid discrimination of the grid owner againg rivas. One aitractive possibility isthe divison of
the incumbent retaller into severd firms. From the point of view of users, retail competition
dlows plans that are tailored to the specific needs of the user. Moreover, retail competition

amplifies the tariff setting snce the regulated service is smply the price of loca transport.




4. Trangmisson condraints should occur in efficient transmisson sysems, but they should
provide signds for increased investment in tranamission or in increased invesment in plantsin
importing areas. The Nordic approach of dynamic transmission areas, where prices adjust to
eiminate the excess flows in congested transmission lines, appears to provide the correct
sgnds for investment (even though economies of scae imply that efficiency requires a fixed

payment for investment in additiona transmission capacity).

5. The pool operator should include the various participants in the market and not become a
generating club, asitisin severd LA countries, since the participants will set internd rules that

limit entry into the market.

6. Since nternationa connections will become more common, increasing loca competition, it is
important that rules of operation are compatible between the various countries involved in

these supra-nationd eectric sysems.

Findly, we must conclude by recdling thet the early LA reforms were useful, both in leading the
way for other countries and in raising efficiency in their own countries. Nevertheless, they are now
obsolete and should be updated. There is no single best gpproach a present, as countries
experiment with a wide array of different inditutiona arrangements. This means that any new
reforms should include flexible rules that can be adapted to new advances in the regulation and

design of dectric systems.
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Appendix: Optimality of the marginal cost rule.

We congder asmple modd where there are only two types of plants, with margind costs¢; < ¢
and unit capacity costs F;, > F,. The capacities of the two types of plantsare " g, and ~ ¢. Al
transactions are spot price transactions, since thisisalong run mode and without uncertainty there
should be no need for contracts. Plants receive a payment for energy equivaen to their sdes a
the spot price. They dso receive a power payment that covers the unit cost of capacity in type 2
plants. We assume perfect divighility of plants.

The power curve g(t) shown in the bottom of figure 1 describes the ordered demand, assumed
fixed, for energy versus hours (or haf hours, depending on the dispatch) of the year. The hour of
highest demand in the year occursa T = 0. The lowest demand occurs at T. Let T; be defined by
‘o =q(Ty). Foral T1 [T, T4, supply can be covered with the low margina cost plants. For dl
hoursT 1 [0, T4], demand requires that in addition, at least some of the capacity in high margind

cost plantsbe used and q(0) = " g; + ~ .. Thetotd cost of each type of plants can be written as.
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and total revenues, including the capeacity payment are:
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Obvioudy, the high margina cost plants cover their costs exactly. To find the ingtaled capacity on

low margind cost plants, note that R; = C; impliesthat (¢;-¢;) T, = (Fi-F») or;

To show that this assgnment of capacity is the one that minimizes cost, consider the upper part of
figure 1. It showsthe totd cost of operating the two types of plants as afunction of the number of
hours of operation. Clearly, it is effcient to operate the low margind cost plantsif they are used for

more hours than the intersection of the two curves, which occurs precisdly a T;.



Notes

* Rigoberto Mejiaand Jorge Luis Rios-Cueto have provided much helpful information about Argentina and Bolivia. Jaime
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emall: rfischer@dii.uchile.cl, pserra@dii.uchile.cl.

1 Compareit to the case of Chile, where the dominant Genco in the central region, generates about 60% of
energy and isthe owner of the transmission grid. In 1992, a holding that owns distribution companies which
have 45% of all clientstook control of the Genco.

2 Developed countries have established sophisticated energy markets which bids by buyers, thus obtaining a
demand curve. Moreover, they have long term forward contracts, derivatives and sometimes decentralized
markets (see Millan (1999) or Wilson (1999)).

% Inlarge countries, there may be several organized mechanisms which are in constant communication if the
systems are interconnected. The pool operator is also responsible for system integrity and thus for responses
t o unforeseen spikesin supply or demand.

“El Salvador and Brazil are the exception. In these countries the pool operator dispatches only non-contracted
energy. Generators and other operatorsin the pool are required to submit bids on price and available capacity
after physically fulfilling contracts.

® Though Peru is considering introducing a bidding for thermal power plants (not for hydraulic power).

% For UK derregulation see Green, R. (1998).

"Thisisthetheory, sincein practice, about athird of the plantsin Colombia operatein out-of -merit order due
to transmission constraints and other problems, see Rudnick (1998).

8 Argentina seemsto be the only country in South Americain which thermoelectricity is dominant.



°In specialy rainy years, when reservoirs are full and letting off water, and al energy is produced by

hydroel ectric plants, the marginal cost of energy is zero.

10 In Colombia, following the UK example, all bids are based ondelivery at a single geographic point, thus
sacrificing spatial differences.

" This statement must be qualified, since there currently are many alternative bidding systems, with various
degrees of complexity.

12 The concept of marginal cost pricing was first designed for the state owned Electricité de France.

13 The distrust of private marketsfor utilities was also widespread in devel oped countries at the time.

14 Large customers' freely negotiated prices are likely to include investment costs. Moreover, they usually
consist of ashort run marginal cost plus a capacity payment.

15 A similar system of payment for capacity isused in Boliviaand Colombia

16 In Argentina, plants must include areserve for these events (henceit is factored in the investment
decision). These reserves can be traded between plants and the exchanges are remunerated with the
difference between the spot price and the marginal cost of the least expensive plant that keeps areserve. In
Colombiathere are plans to establish a market for rolling reserve. Other countries, such as Chile, do not
remunerate these services.

17 Asin the case of the spot price of power, in most LA countries (including Colombia but not Argentina) the
regulated price of power isthe annuity that would pay for the cheapest possible addition to capacity, i.e. an
open cycle gasturbine. Sincethisisafairly well established price, there are few disputes between the regulator
and firmsin this regard, excepting the disputes on the appropriate size of the plants.

18Note however that in Chile the mgjority of the free contracts are themselves indexed on the regul ated price, a
fact that reduces the usefulness of the price band.

19 Incidentally, Fischer, Galetovic and Serra (1999) show that given the incentivesimplicit in short-term
marginal cost dispatch, consistency requires that any fixed payment in a supply contract be excluded from the

computation of short term marginal costs.



20 Regulated consumers have implicitly paid an insurance because the outage cost is included in some of the
hydrologies that are used to compute the regulated price of energy.
% See and Fischer and Galetovic (2000).

#n one case, it was necessary for the regulator to physically take over the plant to start generation
% Asan intermediate stage, the marginal cost bidswill probably last aweek rather than the present six months.

% The use of the Shapley value imputation to cover fixed costs is better but determining the imputationsis not
an easy task.

% An alternative would be to define the area of influence as those components of the system that are affected
by the maximal injections of aplant or by the maximal demand of a user.

% Excess transmission may appear when transmission expansion takes place in discrete jumps due to
economies of scale.

% However, thislast possibility seems unlikely when transmission companies have no obligation to serve, and
when the expansion of system isregulated and requires the agreement of other users, asin some LA countries.

% E| Salvador has asimilar system: those that require expansion pay for them. However, the pool operator may
ask the regulator the approval of so called common benefit expansions, and request that the beneficiaries
finance them.

2% Williamson (1985) has noted that the type of long term contract usual in the Demsetz scheme is subject to

renegotiation, in which case many of the attractive properties of the approach are lost.

%t is probably needless to mention that the observability of compliance with this clauseisunlikely.

¥ See Harberger (1956} (a paper written in 1956 and recently published) for the point of view at the time, or
Rudnick (1991} for aretrospective of the development of the electric sector in South America.

32 Boliviaand Pert followed the route of detailed legislation.

33 In Argentina, public hearings on proposed regulatory changes are used to a similar effect.

34 The designers were influenced by their previous experience of collaboration under a state-owned system
and thus were unaware of the potential for disputes between members of the pool and on how a good design

could minimize these disputes and the associated coordination costs.



* |t also deters new entrants which would add thermal capacity in the expectations of high prices under
droughts.

% Recent changes to electric legislation have given more powers to the regulator: It is not clear, however, if the
changes were thought out carefully or were a hasty response to the deficiencies during the drought.

3" Apparently they made these announcementsin order to curb pressures against the restriction.

#¥see also Vickers (1951} for the case of aregulated integrated monopoly lowering quality to downstream
competitors.

% Several countries have also set limits to horizontal integration.

“0 See Spiller (1997) for another example of small LA countries |eading the pack in telecomms.



