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REGULATING THE ELECTRICITY SECTOR IN LATIN AMERICA

Abstract

During the past decade most Latin American countries reformed and liberaized their electric sectors. This
paper examines these reforms, providing a critical examination of the effects. Late reformers learnt from
the experience of earlier reforming countries, and in particular from the Chilean experience. This
evolutionary process has meant less regulation of segments that are or can be made to be competitive
(generation and commercia services) and more regulation of the non-competitive sectors (transmission
and digtribution) combined with the vertical disintegration of competitive and noncompetitive segments of
the industry. Nevertheless, a market approach to generation must worry about the possibility of strategic
behavior by generating companies. Some open questions remain, for example, how to solve the problem of
the expansion of the transmission system and how to strike a balance between a regulator that has some
freedom of action to react to unforeseen events, and the corresponding fear of regulatory takings.
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1. I ntroduction

Latin American countries began reforming their dectricity sectors in the early 1980s. Countries
experimented with awide variety of sysems, ranging from early administered systems to recent systems
which give the market a broader role. Regulatory reform was undertaken before privatization, so issues
of regulatory takings did not arise at first. Reforming Latin America' s ectricity sector occurred within a
process of learning by watching, and regulaions evolved as reform has spread over the region. This
paper describes and evduates the reforms and points to ways in which Latin American countries can
further improve the functioning and regulation of the eectricity sector.

In generd terms, the privatization-cum-regulation of the region's dectricity sectors was
successful: privatized firms increased ther efficiency and coverage substantialy. But these productivity
gans were passed on to consumers only in those cases featuring competition, which reinforces the idea
that competition is the ided regulator. The main policy lesson that can be derived from the Latin
American experience with privatized dectricity sectors is that countries should am to establish
conditions that lead to the broadest possible scope for competition.

Later reformers learned from the experience of countries that deregulated earlier in both Latin
America and the rest of the world. This process has resulted in three different generations of regulatory
reforms. The first stage, which was restricted to Chile, started in the late 1970s with the devel opment of
anew legidation, which was introduced in 1982, and ended with the privatization of the mgor dectric
firms between 1986 and 1989. Chile's neighbors carried out the second round of reformsin the first half
of the 1990s, an example of regulatory diffuson. The third generation took place during the second half
of the decade, and it included most of the remaining Latin American countries. Understandably, reform
designers attempted to extend the scope and depth of competition at each regulatory stage. Moreover,
the speed at which reforms were accomplished accelerated. The changes made in Argentina from 1990
to 1992 took a whole decade to achieve in Chile.

Introducing competition in the wholesale contract market was a cornerstone of the Chilean
reform, and in fact this is the only free market in the sysem. This is the market in which power

generation companies (gencos) and large customers and distribution companies (discos) establish long-



term supply contracts. Since participants in this market are located in different geographic aress, the
unbundling of transmission services was a requisite for wholesae competition. Thus the principle of open
access to the transmission network was introduced, and gencos and the transmission company (transco)
were alowed to fredy negotiate transmisson fees. The second mgor innovetion of the Chilean system
was that investment in generation was left to market forces. As the expanson of the demand for
eectricity leads to higher prices, the profitability of developing new projects increases. Exiding
enterprises or potential entrants will invest in generation whenever a project has a return on capita that
is conmensurate with the sector’ s risk.

Although the market for large customers was completely deregulated, retail services remained
highly regulated. Discos are required to provide service within their (nonexclusive) franchise areas a a
regulated retail price. This price has two components: (1) the regulated price a which discos purchase
energy and power from generators and (2) the value added of distribution (VAD), which remunerates
services provided by the disco. Using incentive regulation to compute the VAD was Chile€'s third mgor
regulatory innovation. Prices are st in such a way that, in principle, an efficient disco would atain a
predetermined rate of return.

Weas privatization successful? Chilean companies increased their capacity subgtantialy: annua
generation more than doubled from 1990 to 1998. Privatization dso increased the productivity of
utilities by cutting energy losses by more than haf to 8.3 percent in 1997, by doubling labor productivity
in digribution, and by tripling energy generation by worker in the largest genco. Although privatized
companies became substantially more efficient, however, these gains were only transferred to customers
in areas characterized by competition. In the main market, the regulated wholesale price of dectricad
energy fel by 37.4 percent, and technologica change stranded (that is, rendered uneconomica) a large
fraction of exiging thermod ectric plants. In contragt, the find price to customers did not fall to reflect the
huge productivity gains that were achieved after privatization. Between 1987 and 1998 the regulated
price to consumers fell by only 17 percent. This Stuation led to spectacular increases in the profit rates
of distribution companies: the rate of return of the largest Disco rose from 10.4 percent to 35 percent in
this period. These profit rates are striking considering the low risksinvolved in monopoly distribution.

Not surprisingly, the second generation of eectric utility reforms was characterized by the

introduction of pro-competitive regulations. The main god was to increase competition in the supply of



energy to large customers, and many changes were introduced to this end. Governments paid more
atention to the restructuring of the sector both before and after privatization. Horizontal unbundling
helped ensure competition in generation, and some countries employed yardstick competition to regulate
digribution. To facilitate competition in the wholesale market, transmisson fees, as wdl as the charge
for local distribution services for large customers, were set by either the regulator or the pool operator.
Verticd integration was ether prohibited outright or limited. The threshold for being considered a large
client was reduced. The spot market and membership in the pool operator, who commands the
operation of plants, began to include large customers (including distribution companies) and transmisson
companies, whereas previoudy it was regtricted to generators. Moreover, instead of regulating the price
a which discos purchased dectricity, some Latin American countries indituted a system in which discos
put their energy requirements out to tender among al generating firms.

Regulations became more flexible, bestowing more discretion on regulators. Regulations aso
began to incorporate quality issues, and fines for bad service were increased considerably. The process
of setting the regulated price became more trangparent. In Chile regulators are not alowed 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; in Argenting, in contrast, public
hearings became an important tool of the regulatory process. All these changes made the markets in
Argentina consderably more competitive than in Chile.

The third generation of regulatory reform, which is ill underway, has tended to further
deregulate those segments of the eectricity sector that are competitive or likely to become competitive.
Two mgor changes characterize this third reform stage: the introduction of retall competition and the
liberdlization of the spot market for energy.

Retail competition requires a new participant in the market: the energy broker. The introduction
of this new participant enables smal customers to buy dectricity from competing brokers. The brokers,
in turn, purchase eectricity in the wholesale market and pay a regulated fee to transcos and discos for
the use of their infragtructure. Since unbundling digtribution and commercidization activities facilitates
competition in the latter, some Latin American countries exclude discos from the retall market. Hence
distributors are regtricted to providing “wire’ services. Other countries regulate the participation of

discos in the retail market in order to avoid unfair competition. Although retail competition is too new to



evaduate its impact in the region, it does reduce the number of activities that need to be regulated.
Moreover, brokers form alobbying group with a clear interest in the proper regulation of discos.

The second characteridtic of this third generation is liberdization of the spot market. Gencos are
able to make price and quantity bids which the pool operator uses to build a supply curve for energy.
This supply curve is used to command the operations (dispatch) of generating plants, replacing the
merit-order system based on operationa costs, which was used by earlier reform countries! In these
countries, the margina cost estimates are amgjor source of disputes among generators and between the
generators and the pool operator. An important advantage of the bidding system used by Colombia is
that it leads to smpler operating rules in the pool, since offer prices represent most of the information
required to perform the pool digpatch. The sysem’s mgor difficulty is the possbility of srategic
behavior by power generators, which isarea concern in bid markets with few participants.

New regulatory reforms will probably develop as new chalenges appear. Fird, the countries
that privatized earlier will have to modernize ther regulations, which are becoming obsolete as new
reforms in developing and developed countries Sgnd the way to freer, more efficiently regulated
markets. Moreover, increases in cross-border dectricity transactions will promote regulatory
convergence in the region, as it will be difficult to coordinate operations when partner countries have
different regulatory frameworks. Second, the appearance of multi-utilities and environmenta restrictions
will require changes in current regulations. Third, the transmission and digtribution monopoly may be
weskened as technology lowers the minimum sze of an efficient generation plant.

What is in gore for the future? Though there are severd approaches to designing regulatory
frameworks for the eectricity sector, the syslem used by Nordic countries seems to be the most
successtul. In that internationdly integrated market, gencos have no obligation to supply energy to the
pool and can establish physical, 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 sdllers
settles amgor fraction of the remaining trades, leaving the spot (or “power regulation”) market only for
the last-minute small adjustments needed by the systems operator; this reduces the importance of a

1. Developed countries have established sophisticated energy markets which bid by buyers, thus obtaining a
demand curve. Moreover, they have long-term forward contracts, derivatives, and sometimes decentralized
markets. See Millan (2000); Wilson (1999).



market in which market power seems easy to exercise. Ancillary services that provide security to the
system have their own markets. Findly, transmission congraints due to weak links between regions are
reduced by raising prices in importing areas and reducing them in exporting areas. Demand and supply
responses reduce the energy flows though these links, thus providing sgnals to invest in generdtion or
trangmisson in areas with high prices.

The next section describes the regulation of energy generation in Latin America. Thisis followed
by an andysis of transmission and then of distribution. The fifth section describes regulatory compliance
and governance problems in Latin America while the fina section concludes with observations on the

future of regulatory reform.

2. Energy Generation

This section examines the regulation of wholesade dectricity markets in Latin America We
amplify the discusson by assuming that power plants and consumers, the two paticipants in the
wholesale market, are located at the same spot; transmisson and distribution activities are examined in
the next two sections. Legidation usudly dlows only large buyersto participate in the wholesale market,
such that consumers can be divided into large consumers who buy for their own consumption and
digtribution companies or commercidization firms, which buy in order to sdl to smal consumers.

Two types of transactions are brokered in the wholesale market: long-term supply contracts and
gpot 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 centra planning agency (or pool operator) that
plans the actud operation (or dipatch) of generating plants in the very short term  (every hour is usud
and sometimes shorter periods are used).? Latin American legidation commands the pool operator to
sdect the digpatch order that minimizes short-term codts, independently of existing long-term supply
contracts.® The pool operator ranks the price offers of generating companies and user demands. Next it

Large countries feature several organized mechanismswhich are in constant communication if the systems are
interconnected. The pool operator is also responsible for system integrity and thus for responsesto unforeseen
spikesin supply or demand.

El Salvador and Brazil are the exceptions. In these countries the pool operator dispatches only noncontracted
energy. Generators and other operators in the pool are required to submit bids on price and available capacity



computes the price—the so-caled spot price—that clears the market. The spot price of energy is thus
the offer price of the last-digpatched (and most expensgive) plant in operation, and demand is satisfied by
those plants that bid a price less than or equal to the spot price.

In the first countries in the region to deregulate their dectricity markets, a plant’s offer price is
determined by law to be the short-term margina cost. This means that the pool is not redly a market,
since gencos are not free to set their offer price. If short term margina costs are computed correctly,
however, plants are dways willing to operate when mandated to do so. In countries that have
deregulated their electric systems more recently, gencos are free to make bids on quantities and price.*
Since dispatch is independent of existing contracts, gencos must trade energy. Firms that generate less
energy than required to serve their contracts are net buyers of energy in the pool; they must settle
accounts with net sdlers 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 areference). In Boliviaand Argentina, most users buy in the spot markets, and
long-term contracts are uncommon.

Large users are dways dlowed to establish long-term contracts with gencos or to buy directly in
the spot market. Specid rules apply for disco transactions. Countries that privatized their systems early
usudly regulate the retail price of dectricity. Later reformers require discos to contract eectricity
through competitive bidding, and they regulate the VAD.

2.1. Power Plant Dispatch

The pool operator must follow rules when dispatching power plants. As mentioned above, Latin
American countries tha have reformed ther dectricity sectors have followed two dternative
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 operating costs and dispatches those with
lower cogts first. Bolivia, Chile and Peru use this system.® Colombia followed the United Kingdom in

after physically fulfilling contracts.
Even in those countries, the demand side of the market does not participate inthre bidding process, that is,
demand is assumed to be inelastic when computing the spot price.

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



adopting a different approach.® Gencos make bids on price and available capacity, information that is
used by the pool operator to build a least-cost dispatch function for the next day.” Argentina uses an
intermediate gpproach: firms“ offer” margina cogts for periods of six months.

In aworld of perfect information, no uncertainty, and perfect competition, these systems would
lead to the same efficient dispatch order. However, in the rea world of imperfect competition,
uncertainty, asymmetric information and lobbying, these systems may work differently, resulting in
advantages and disadvantages. The main advantage of using short-term margind cods to determine
dispatch is that it reduces the possibility of short term strategic behavior on the part of gencos, which is
ared concern for spot markets with bidding and few participants® The same type of conduct has aso
been observed in the United Kingdom.® The danger of noncompetitive behavior would be higher in
Baliviaand specidly Chile, which have few gencos.

On the downside, the use of margina costs requires that pool operators play a prominent rolein
determining short-term margind codts, especidly in systems with an important hydroelectric component.
The determination of the margina cost thus becomes a mgor source of disputes among the gencos
within the pool and between the gencos and the regulator. It dso becomes attractive for gencos to
lobby the regulator that oversees the pool operator to bend the rules in their favor. Disputes may arise
over the rdevant components of the margind cost and over the price of inputs used to generate
electricity. For ingance, determining the gppropriate price of an input such as cod or dlowing the use of
environmentaly polluting sources of energy may become magor issues, as they can dter the order of
dispatch.

Mogt South American countries are heavily dependent on hydrodectric power for their base-
line consumption. In an average year, the Andean countries and Brazil satisfy about 80 percent of their
energy needs through hydrodectricity. Even Venezuda, with its abundant oil resources, derives more
than 60 percent of its energy from hydrodectricity.™® This dependence leads to high supply uncertainty

& For U.K. deregulation, see Green (1998).

In practice, about athird of the plants in Colombia operate out of merit order due to transmission constraints
and other problems. See Rudnick (1998).

& Stacchetti (1999); Rudnick (1998).

®  SeeWolfram (1998); Newbery (1998).

Argentinaisthe only country in South Americain which thermoelectricity is dominant.



caused by variations in annud rainfal. The problem has different ramifications for the two basic types of
hydrodectric plants. The firg type of plant does not have access to a reservoir with significant storage
capacity, so its power generation depends directly on the current flow of water, which cannot be
regulated. In the Andean countries, river flow levels vary subgtantialy over the year and between years,
which means that the power generation from these plants is subject to dgnificant uncertainty. On the
other hand, their operation is sraightforward, since they dways run at maximum capecity given the flow
of available water: they are dways the base plants in the system.

The second type of plant is connected to areservoir. Water accumulated in reservoirs can ether
be used today to displace other sources of dectric power or it can be stored for future use. The efficient
operation of these plants therefore depends on the option price of stored water. The option price of
water, in turn, depends on the expectation of future rainfdl (which affects both the levels 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 margind costs of therma
plants.™ Pool operators that use marginal cost dispatch have developed optimal control programs with
various degrees of sophigtication to determine the option price of water. The parameters that feed the
program need to be estimated, which adds a degree of uncertainty to the determination of the margina
costs of these plants. (For instance, the probability distribution of rainfdl is based on historica records
which may be biased by changes in the weather pattern) Note how this complex processis intertwined
with the determination of the margina codts of the therma power plants. The numerous parameters that
are necessy for running the mode are a source of conflict between thermoeectric and hydroelectric
generators and between these and the regulator that oversees the pool operator.

In generd, it appears that he bidding sysem used in Colombia leads to smpler rules of
operation in the pool, since most of the information necessary to organize the digpatch are the offer
prices and quantities. The main redrictions the pool operator faces are transmisson and integer

congiraints that must be considered in its least-cost dispatch function.> Simplicity is thus a big advantage

™ Inespecially rainy years, when reservoirs are full and letting off water and when all energy is produced by

hydroel ectric plants, the marginal cost of energy is zero.
In Colombia, following the U.K. example, al bids are based on delivery at a single geographic point, thus
sacrificing spatial differences.
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of bidding schemes for pool operation.® Neverthdess, a Sgnificant number of Latin American countries
opted for schemes which use short-term margina costs to determine dispatch. In the early 1980s, Chile
was the firgt country to reform its dectricity sector, in what may be seen as a fird-generation reform.
The designers of Chile's reform were engineers who were heavily influenced by the sysem used in
France. ™ The introduction of the pool as the place where competing private generators coordinated
their supply activities was a revolutionary change. This reform was probably tempered by the worldwide
lack of experience with such an approach and by a misunderstanding of markets (by present standards)
that led to an “enginearing” approach to reform.” When other countries in the region (namdly,
Argenting, Bolivia, and Peru) reformed their own systems, they turned in part to the Chilean experience
and used Chilean consultants, leading to (improved) second-generation systems that ill used the same
basc dispatch scheme. Colombia is an example of a third-generation reform that displays more
confidence in markets and that has learned from the U.K. experience, while El Salvador and Brazil
gppear to represent a fourth generation of reform, in which the pool operator is concerned only with the

surplus, noncontract market for energy.

2.2. Incentivesfor Investment and Security

Perhaps the biggest revolution introduced by reformers of the eectricity sector was the notion
that the profitability of the market would determine investment in generating capacity. This ides, which
now seems obvious, was unprecedented in Latin America, where most generating companies were
owned by the state and followed government directives in invesment (usng a Ssystems enginesring
approach, if that). Under the new approach, high prices for eectricity provide a signa to attract

B This statement must be qualified, since many alternative bidding systems are currently in use, with various

degrees of complexity.

The concept of marginal cost pricing was first designed for the state-owned Electricité de France. See Rudnik
(1998).

Thedistrust of private markets for utilities was also widespread in developed countries at the time.

14.

15.
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investment until the profitability of the industry equds that of other activities facing comparable risks.
Conversdy, if dectricity prices are too low, investment will not occur, and the normd growth of the
nationa economy will raise demand and prices until it becomes profitable to build new plants.

As mentioned above, the spot price of energy pays for the short-run margina cost of generation.
Energy capacity in the spot market must therefore be rewarded in order to maintain plants that are only
used in dry years and that do not earn inframargina profits to pay for capitd codts. For efficiency, this
reward should be equivalent to the marginal capacity cost (See appendix).’® In most Latin American
countries (including Colombia), the spot price of power is the annuity that would pay for the chegpest
possible addition to capacity, that is, an open cycle gas turbine. The spot price of power must be paid
to owners of indalled generating capacity, but this requires additiona finesse. Since hydrodectric plants
might not be able to provide much power in dry years, when energy is scarce, it would be ingppropriate
to pay them for al of their capacity. Hydropower plants therefore receive payment only for the energy
they are able to supply in dry years, which is caled firm power (potencia firme). Smilarly, the firm
capacity of therma plants is computed considering their norma failure rates. In Chile and in Peru power
payments are determined ex ante. Those gencos that have supply contracts exceeding their firm
capacity must buy power (that is, spare capacity) ex ante from other generators to cover the
difference!” This system of payment for capacity ensures that there are spare plants which remain
inactive most of the time but which will ill be available to produce energy in dry years.

Argentina introduced a different system to reward capecity, in which plants are paid as a
function of the energy supplied over a prespecified period. This scheme has caused digtortions in the
oot market, as firms are effectively paid twice for energy supplied: once as the spot market price and
once as a capacity reward. Since plants offer bids on their margind cogt for sx months, firms have an
incentive to shave their bids in an effort to capture the power reward, which digtorts the efficiency merit
order.

In mogt countries that have reformed their eectricity sectors, investment in power plants has
been more than sufficient to cope with demand. For ingance, in Chile investments have been made

6 Largecustomers freely negotiated prices are likely to include investment costs. Moreover, they usually consist

of ashort-run marginal cost plus a capacity payment.

- A similar system of payment for capacity isused in Boliviaand Colombia.
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ahead of the indicative plans prepared by the government. Argentina has experienced a serious
oversupply problem, which has led to low costs for consumers and low profit rates for investors. In
Spite of the increased investment, both Chile and Colombia have experienced supply problems in years
of extreme drought—especidly among regulated clients—which can be explained manly by falures in
regulation. The Colombian case is anadlyzed below, while the Chilean Stuation is taken up in the section
on regulated prices.

After experiencing problems with energy redrictions during the 1992 droughts, Colombia
introduced a smpler approach to dedling with droughts by placing limitations on the operations of
hydroelectric plants that are dependent on stored water. The regulator decreed that during the dry
season, if the level 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. Note
however that if the market were alowed to operate freely, owners of stored water would probably
interndize the future value of energy and thus would use it according to its economic vaue. If this were
the case, there would be no need to redtrict the use of stored water.

Stacchetti clams that some plantsin Colombia have gained substantia market power because of
the restrictions on reservoir extraction.*® Rudnick notes that in Colombia around 35 to 40 percent of the
generating capacity corresponds to out-of-merit generators (i.e., generators that operate outsde the
merit order), that is, those that must operate independently of their bids. These generators are
condrained by “transmission grid weaknesses (transformation restrictions, line capacity
limitations and compensation requirements), minimum water storage requirements and machine
inflexibilities which modify the ideal dispatch.” 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 estimates that the cost of these regtrictions as compared to the ideal merit order was
around $10 million per month in the period 1995-97. It is important to observe, however, that this
amount combines the cost of “payments to dominant generators and opportunity costs to nondispatched
generators,” that is, it mixes the rents accruing to market power with the costs of skipping merit order.™

8 Stacchetti (1999).

% Rudnick (1998).

12



None of the complications caused by the need to respond to large variations in available energy
occur in interconnected systems with dominant thermoelectric generation, where the main problem is
how to pay for security in case plants fail (a power rather than an energy failure). In these countries,
some plants must run congtantly at less than full cgpacity (arolling reserve) just in case other plants fall,
and they must be remunerated appropriately.® In contrast, power failures are relatively rare (excluding
extremely dry conditions) in systems with an important component of hydrodectric power based on
reservoirs, snce the posshility of usng more water to generate dectricity in selected plants sabilizes the
system. In these countries, the amount of water stored in reservoirs provides an indication of the

possibility of future energy shortages. hence they are “energy” rather than * power” fallures.

2.3. Regulated Energy Prices

As mentioned above, discos buy energy and power for their customers and pass the cost of the
purchase (plus distribution and other costs) on to consumers. Early reformers regulated these prices to
defend the interests of smal consumers. Moreover, they feared that residentid and smdl commercid
users would be unable to ded with wide variations in the price of dectricity. Hence they established
pricing schemes that change dowly in response to supply conditions. Balivia, Chile, and Peru smooth
price fluctuations by determining a medium-term price of energy (three to Sx months) that is computed
as the average of the expected values of the short-term margina cost over a 24- to 48-month horizon.
The models make projections based on different scenarios of future rainfdl, which are then averaged.
Computing expected prices aso requires forecasting the future growth rate of demand and future
capacity expansons.
Regulating the price of energy dways carries the danger of populist practices, snce paliticians who want

to score points with voters lobby for lower prices® To ensure that the regulated price does not deviate

% n Argentina, plants must include a reserve for these events (which is thus factored into the investment

decision). These reserves can be traded between plants and the exchanges are remunerated based on the
difference between the spot price and the marginal cost of the least expensive plant that keeps a reserve.
Colombia is planing to establish a rolling reserve market. Other countries, such as Chile, do not remunerate
these services, except indirectly, through changesin the firm power weighings.

As in the case of the spot price of power, in most Latin American countries (including Colombia but not
Argentina) the regulated price of power is the annuity that would pay for the cheapest possible addition to
capacity, that is, an open cycle gas turbine. Since this is a fairly well-established price, few disputes arise
between the regulator and firmsin this regard, except for disputes on appropriate plant size.

21.
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too much from redlity, Chile and Peru work within a price band, which is centered around the average
price of contracts negotiated between generators and large customers. The width of the band is 10
percent around the reference price.? At the same time, gencos alse-lobby intensdly to dter in their favor
the parameters and other characteristics of the model used to determine the regulated price. For
instance, gencos often question which codts are variable in the short run and should thus be included in
the margind cogt determination of the regulated energy price. In Chile in early 1999, a genco signed a
long-term contract with a gas pipdine which set the trangport price and a floor on the transport volume
the company was required to pay. Should the fixed part of the transport cost be considered afixed or a
variable cost? Smilarly, consder the case of a vertically owned specidist port for cod, whose main use
isto unload cod to its upstream owner. Should the capital costs of the port be considered part of fixed
costs?

Countries where hydrodectricity is the main source of power face a mgor difficulty in price
smoothing, namdy, how to reconcile the inherent varigbility in energy avallahility with an unresponsve
demand induced by the fixed regulated price. If an energy shortage occurs during a drought, regulated
consumers in Chile and Peru are entitled to receive compensation for reductions in consumption below
their normal level a around four times the normal cost of energy.** This is called the outage cost, and it
isusualy caculated as the cost to users of an anticipated energy shortage (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 (that is, they have contracts that
exceed their generation capacity in those conditions) have incentives to make deds with large usars in
order to reduce the energy provided to them. Findly, compensations a so creetes incentives to buy from
firmswhich have spare (self-) generating capacity.

% Note however that in Chile the majority of the free contracts are themselves indexed on the regulated price, a

fact that reduces the useful ness of the price band.

Incidentally, Fischer, Galetovic and Serra (1999) show that given the incentives implicit 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.

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.

23.

24.
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In redlity, the magnitude of the compensations in relation to the norma price of energy crestes
enormous incentives to haggle over 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
compensaions in Chile during periods of restricted supply (namely, 1989-90 and, more recently,
1998-99). A gspecid codicil was introduced into the law (gpparently at the ingigation of the main
genco), redtricting the payment of compensations to years no drier than those used in the modeling 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 the relevant price in case the limitation gpplied. During the
energy redtrictions of the Chilean crigs of 1998-99 the codicil gpplied. This meant that users and
generators faced the standard regulated energy price, so the incentive mechanisms (driven by
compensations) to increase supply and to reduce consumption described in the previous paragraph did
not gpply. 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 would have solved the problem by
raising pricesin order to reflect the changed availability of energy.?

Another problem, endemic to Argentina and Balivia, is that gencos are unwilling to supply
energy a the regulated price, that is, to make contracts with discos. In fact, there are dmaost no long-
term contracts between discos and gencos in those two countries. In Bolivia the spot price is usudly
higher than the regulated price (see below). Gencos are therefore unwilling to offer contracts at this
price, and distribution companies have to buy at the spot price and sell at the lower regulated price. The
government compensated the discos by levying additiona charges on users every three months to cover
the losses (the so-cdled z factor). Smilarly, Argentina has virtudly no contracts. The reason is that
digtributors pay large fines for al power cuts to consumers, but the amount they are alowed to pay the
generaors is limited to the average of the three-month expected marginad spot prices (which is the
maximum price they can charge consumers for energy). Since the distributors cannot pay for additiona
security, generators are not willing to sgn medium-term contracts with security specifications, this

implies that the digributors are just as well off by buying oot and not risking a medium term contract.

% See and Fischer and Galetovic (2000).
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Every three months Argentine consumers have to settle any differences between the regulated price paid
by distributors and the spot prices, as occurs, (unintentiondly), in practice in Bolivia. In contrast to
Balivia, however, this settlement can go ether way. Argentine consumers thus face price risk and should
respond by modifying their demand in response to expected changesin price.

In third-generation countries such as Colombia, the regulated prices are controlled via a smple
scheme in which digtribution companies offer tender contracts for energy. This approach is smpler than
actudly regulating the price, but it is more sendtive to market imperfections®® Apparently for this
reason, Colombia explicitly redtricts the Sze of firms in certain segments of the dectricity market, and

the regulator is congdering the determination of a regulated reference price.

24. Competition in Generation

An important problem in severd Latin American countries is the lack of competition in power
generation. This is especidly acute in Chile and Balivia In Chilé's man interconnected system, the
Herfindahl index reaches 5800, with only three mgor participants. The largest genco and its affiliates
own about 60 percent of ingaled capacity; its holding company owns the main transmission facility and
the largest dectricity distribution company, which serves more than 50 percent of the demand of
regulated consumers (these computations include Rio Maipo, an dfiliate). The same company owns
more than 70 percent of the remaining water rights that could potentidly be used to generate dectricity.
This market dominance, coupled with the complexity of the dectric utility legidation, haes effectivdy
eiminated entry into the market snce privatization. Potentid entrants are afraid of confronting this
behemoth, given the possbility of discrimination within the pool, the lobbying power of the dominant
firm, the problems in legidation, the possibility of discretion by the regulator, and the inefficiency of the
judicid system for companies seeking redress. The formation of this dominant company was a mgor
mistake in Chile's privatization process as well as in the period that followed, when it was adlowed to
buy an additiond plant that was being privatized.

% Stacchetti (1999).
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In Balivig, the rules a privatization guaranteed no compstition to the three participants for the
firg five years, in exchange for which the companies made investment commitments. This was a big
mistake, however. Using redl data, it can be shown that it was in no company’sindividua interest to add
capacity, that is, not adding new capacity was a Nash equilibrium.?” The fact that each firm individualy
would lose profits by investing, coupled to the redtrictions on entry, resulted in very little capacity
becoming operationa during this period. Demand expanson caused the spot price to climb quite
rapidly, and reserve capacity dwindled. The investment commitments made during privatization required
the firms to build the new plants, but they kept them out of operation while announcing that they would
be operating in the short term.?® These announcements were incorporated into the computation of the
regulated price, which explains why the regulated price was usualy below the spot price. If free entry
into the power generation market had been dlowed, the threat of newcomers would have led the firms
to sart operating the new plants. In fact, when the entry redtriction was close to being lifted, the plants
were findly brought into service.

Argentina s market festures intense competition, and energy prices are very low. Thisis caused
in part by the distortion introduced by the capacity reward, which depends on the energy supplied by
the power plant. Because many firms compete strongly in the market, it appears feasible to introduce a
bidding system in the near future®® Colombia also features many competitors, but there is dways the
nagging worry that firms will  integrate horizontaly, thereby reducing competition and affecting the
working of the spot market.

3. Transmission

In the previous section we assumed that power plants and large users (including discos) were dll
located in the same place. This section analyzes the more redigtic case in which plants and users are

gpatidly distributed. To dlow the possbility of competition, the market requires a network through

#- SeeRios-Cueto (1999).
% Inonecase, it was necessary for the regulator to physically take over the plant to start generation.

# Asanintermediate stage, the marginal cost bidswill probably last aweek rather than the present six months.
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which éectricity can be sent from producers to consumers, with no discrimination among the various
participants in the market with regard to network access. The transport system can be divided into
transmisson and ditribution, though the precise legd division varies from country to country. For our
purposes, transmisson refers to high voltage lines carrying energy over long distances, whereas
digtribution refers to the network of low voltage lines within a city and its environs. We assume that al
participants in the wholesale market are connected to the transmission grid.

The regulatory frameworks of dl Latin American countries consider transmisson to be a natura
monopoly that requires regulation. Hence countries that have privatized or are privatizing their dectricity
sectors have implemented nondiscriminatory open access rules in transmisson. Moreover, they have
chosen amultilateral approach where acommon grid isfinanced by al users® This schemeis consitent
with the minimum-cost dispatch rule (based on bids or margind costs) adopted by most Latin American
countries. The chdlenge is to develop efficient rules to dlocate the cost of the grid among users.
Inefficient cost dlocation could hinder compstition in the wholesale market and provide ingppropriate
economic dgnas for the expanson of the dectric sysem. Latin American countries have used or
proposed different criteria for dlocating transmisson costs among grid users. Countries have aso
edablished different rules for financing expansons of the transmisson sysem. In some countries—
mainly in Centrd America—the tranamisson company is respongble for the expanson of the system,
while in other countries the users propose and finance expansions. The degree of market regulaion
varies from country to country, aswell.

Findly, ownership of the system differs within the region, athough dl Latin American countries
grant concessions to private investors for the congruction of new lines even when the man grid is
publicly owned. In most South American countries, the main transco, which handles the dispatch of
energy from power plants and in some cases operates the system, is till controlled by the state. Severd
countries plan to privatize their transmisson sysems in the future, but so far only Argenting, Bolivia, and
Chile have done 0. In Centrd America, transmission companies will remain in public hands and retain
exclusive rights to internationd interconnections. Central America needs to integrate its marketsin order

to reduce market power, increase security at a reasonable cost, and to take advantage of scale

% Rudnick and others (1999).
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economies. Centrd American countries have therefore sgned an interconnection treaty, but
implementation is dill a an early stage. Integration will work better if regulation in Centrd America
converges, epecidly in trangmission, but this may require regulatory changes. The decison to maintain
dae ownership is a means of retaining flexibility, since it is more difficult to change the laws after

privatization as companies complain that it represents regulatory takings.

3.1. Cost Allocation

Allocating transmission payments among the different users requires identifying the system that
must be paid and the costs that must be covered.® In generd, Latin American countries provide for
payments to economicaly adapted systems (that is, systems that are not overbuilt). The owner of the
transmisson system receives a predefined payment that covers operation and maintenance costs plus
the long run annudized replacement value of lines and other equipment required by the grid. The
exception being Argentina where the investment cost is not remunerated. Most countries apply some
form of incentive regulation, thet is, the codts 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 widdly divergent results.

Large economies of scae in transmission systems complicate the alocation of transmisson costs
among users. One obvious source of revenues is the margind cost corresponding to the differences in
energy and capacity prices at different locations, since it represents the margina value added by the
grid. However, the existence of scale economiesin transmissonimply that these payments generdly are
not sufficient to amortize the grid. Countries in the region have adopted two-part tariff systems, in which
afixed payment is added to the margina income to finance the system. For ingtance, in Bolivia the fixed
payment represents more than 90% of the total payments (Tardio, 2000).

¥ Rudnick and others (1999).
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In theory, the fixed cost should be apportioned to users according to the benefit each of them
derives from the tranamission system.® Now, the difficulty in identifying the beneficiaries and the extent
of the benefits increases exponentidly with the complexity of the grid. The same tranamission 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 locdization of power plants and consumers and
hence the cogt of the transmission system. By making users and consumers pay for the benefits they
derive from the transmisson network, they interndize the impact of their locdization decisons on the
cost of the network.

Argentina and Chile, the first countries to deregulate their eectricity sectors, chose to dlocate
transmisson payments soldy to gencos. According to Rudnick and others® this was justified by the
belief that gencos required the transmission services to reach consumers. Furthermore, at the time, a
large fraction of the demand in both countries was concentrated in a single city, where the margind
gencos were located, and the sysems were smple lined or radid transmisson grids. Systems have
become more complex, however, and this approximation may no longer be appropriate. Countries that
underwent deregulation later used a different gpproach. In Peru, athough only gencos pay transmisson
costs, they are alowed to pass them on to their regulated customers, which means there are few
incentives to localize close to users. Other countries, such as Colombia and Bolivia, divide transmisson
costs between gencos and consumers. Moreover, Colombias regulation explicitly imposes the
condition that costs should be split equally between consumers and gencos.

Measuring users benefits in order to alocate the fixed cost of the transmisson system is not an
easy task. It requires detalled studies that must incorporate many assumptions to arrive at a result.
Consequently, Latin American countries have resorted to gross smplifications. The fixed cogt of
transmisson is usudly dlocated on the basis of some ex ante measure of network use, except in Peru
where gencos pay connection tolls as a proportion of their firm energy. Most countries define a two-
step process. Firdt, regulators determine each user’ s area of impact (area de influencia). This usudly

conssts of those components of the transmisson system—lines, transformation stations, and other

¥ Using the Shapley value imputation to cover fixed costs would be better, but determining the imputations is not

an easy task.
¥ Rudnick and others (1999).
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ingdlations—tha are affected by a margind increase in the power injections of a generator or by the
withdrawas of a consumer.® Most Latin American countries measure the impact during pesk
conditions, but it could dso be computed using other operating conditions, asis donein Bolivia

The second step in the process is to dlocate among users the cost of the facilitiesincluded in the
area of impact. These distribution factors are usualy based on the maximum power to be transmitted,
either during pesking conditions or a other times™. Rudnick and others show that the choice of rules for
measuring usage has an important effect on the outcome. In smulations performed for Chile, the results
differ widdy, with dlocations of the fixed cost to generators ranging from 17.6 percent to 87.0 percent,
and with the share of an individua plant fluctuating from 0.7 percent to 13.0 percent.®

Usage of the tranamission network is measured either by smulating the expected operation of
the system under optima economic dispaich rules over a finite horizon or by usng historica data asin
Argentina. No country uses ex post reconciliation of predicted and redized flows. The operationd
decisons by the network user are therefore not affected by the choice of method for alocating
payments. Neverthdess, the choice might have a serious impact on investment decisions, as discussed
below. In addition to margina rates and tolls, some countries levy wheding charges for contracts
between generators and consumers located outside their area of impact. Spiller argues that these
wheding charges create inefficiencies by reducing consumption below the optimd levd and creating
market power in isolated zones® Findly, the locationd premium may be insufficient to promote
investment in far-away generation, reducing the use of the transmission link.

Some countries exclude congestion rents, which arise from congraints on the transmisson grid,
from the margina charges paid to the grid owner. This excluson digtorts the operation of the system, as
margind cods are not properly measured. Excluding congestion rents from the variable income aso
increases the gze of the fixed codt, which is undesirable given the difficulty of dlocating the fixed cost

among users. On the other hand, if the owner of the grid keeps the congestion rents (as occurs in some

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

In Bolivia, once the area of influence is assigned to consumers, the toll depends solely on the amount of energy
and not on the location (also called stamp rule). In the case of generating plants within an area of influence,
payments are assigned according to the firm power of the plant.

% Rudnick and others (1999).

8- Spiller (1995).
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countries), this creates perverse incentives for the grid owner to manipulate dispatch and prevent grid
expanson in order to increase congestion rents. Hogan proposes assigning the congestion rents to users
according to ownership rights.® The income from the initid auction of capacity rights should be used to
reduce the fixed cost, and the pool operator would smply act as a conduit for the distribution of
congestion rentals. Argentina uses a related gpproach, in which users pay congestion rents into a fund
that is used to finance grid expansions.

3.2.  Expansion of the Transmission System

Mogt Latin American countries, except some Centra American countries, do not require the
owners to expand the tranamission grid. This implies that the open access obligation to third parties is
limited to installed capacity. The expanson of the system is usudly proposed and financed by users, but
it requires the approva of the regulatory agency, the pool operator or both. The expansions have to be
congstent with the economicaly adapted system designed by the regulator. Chile is an exception, since
the decision to expand transmission isleft solely to interested investors.

Spiller discusses two ways of financing new investments in tranamisson: ex post cost recovery
and ex ante subscription of investiment costs™ Both methods are used by Latin American countries. If
investment is recovered through ex post lump-sum payments, it does not distort the system’ s operation.
Spiller emphasizes, however, that if the lump-sum payments are based on use measures, this method
might lead to an inefficient pattern of investment in generation. For instance, payments could discourage
gencos from investing in digtant locations even when there is excess trangmission capacity.” Also,
gencos that are conddering investing in a new plant will not take into account the posshility thet their
choice of location may force an investment in trangmisson, while locating a other other potentid Sites
might have no effect on investment.** 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

¥ Hogan (1993).

¥ gpiller (1995).

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

Thislast possibility seems unlikely, however, when transmission companies have no obligation to serve and
when the system expansion is regulated and requires the agreement of other users, asin some Latin American
countries.

41.
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post payments depend solely on firm capacity, so they provide inadequate economic dgnds for
location.

Under the subscription method, users who benefit from the investment agree in advance to pay
the fixed charge required to finance the investment, usudly under a long-term contract. The grid will be
expanded when the benefits accruing to a codlition of users exceed the expansion costs. Because of
scae economies in transmission development, the efficient expansion path exceeds the amounts required
by present users. Once the investment is made, the open access requirement enables some users 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, allocates the fixed cost anong users. This gpproach
does not completely solve the problem, however. Since future users will free ride on the investments
paid for by current users, gencos may decide to postpone their own capacity investments until the
concluson of the expanson, thus avoiding payment. This Stuation leads to underinvestment in both
transmisson and generation, which increases generation and transmisson congestion cods. This
problem is somewhat mitigated if subscribers are awarded the rights to eventud future congestion
rents.”?

Most Latin American countries employ the subscription method. Users request and, after
goprova from the regulator, pay for new tranamisson capacity undertaken on their behdf. Argentina
uses two different schemes for financing trangmisson expansons. The firg scheme consgts of an
agreement between the transmisson firm and the users who finance the expanson, in which the users
have the rights to congestion rents during the fifteen-year amortization period of the investment. In the
second method, the process is when a percentage of the eventua beneficiaries request an expansion.
The pool operator then edtimates the alocation of the fixed cost of the expanson to eventud
beneficiaries. The project is rgected if more than 30 percent of eventud beneficiaries oppose it. If the
project is gpproved in a public hearing, the regulator calls for a public auction of the condruction,
maintenance and operation contract. Bidders compete on the bass of the annud levy to be paid by
beneficiaries. This second scheme should facilitate agreements by reducing free riders However, since

there is no consensus on the cost attribution procedures, those that fed harmed by the dlocation are

“2 Hogan (1993).
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likely to rgject it. In fact, the incentive process to promote new invesment in transmission is being
revised, asinvestors have become reluctant to invest in new lines®

Financing new lines has become a mgor problem, since the fact there is no payment for the
capita cost of exiging lines encourages overuse up to the saturation point of the lines. After a long
process, only one new line (500 Kv and 1300 Km) has been built. Experts beieve, however, that the
system requires a least three mgjor new lines. A new, untested rule will alow new linesto be built at the

investor’s risk, in exchange for aregulated toll which covers investment cods.

3.3.  Regulating Transmission

Latin American countries display large differences in their approach to regulating transmission.
Chile has, by far, the least-regulated transmisson in the region. Although the legidation and the
regulating agency set some guiddines, transmission fees are directly negotiated between the transmission
company and each genco; lack of agreement leads to a compulsory arbitration process. Transmission
franchises are subject to free access rules, but they are not required to build new lines, and new
franchised lines are not evaluated by the regulator. All users share the cost of lines, so 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 tranamisson system required, there is an incentive to
overinvest. In partial mitigation, the regulator does provide a ten-year investment plan for generation and
transmisson that minimizes the present-vaue codts of investing in, operating and rationing the system.
Thisplanisonly indicative, but it can be used in legd arbitration.

Negotiations between the Chilean gencos and transmisson companies have never been
successful, leading to arbitration. The outcome of arbitration is not predictable, because the rulings do
not creete jurigorudence. The problem is further complicated by the fact that the largest genco owns the
grid company. Since the grid owner has no service obligation, the grid company has been accused of

% El Salvador has a similar system: those that require expansion pay for it. However, the pool operator may ask the

regulator to approve so-called common benefit expansions and then request that the beneficiaries finance them.
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favoring its parent company. Colbun, an independent genco, eventualy built a line that runs pardld to
the main transmission line after being unable to reach an agreement with the transmisson company, but
scale economiesin trangmission give a competitive edge to the genco that owns the trunk lines. Building
anew line was an inefficient option, but the genco preferred the independence gained through owning its
line to negatiating with an unregulated monopoly owned by ariva.

These difficulties have crested uncertainty in the development of the generating sector, which
appears to have foreclosed new entry into the sector. In June 1997, the Chilean Antitrus Commission
ruled that within a “prudent” period, the main genco's transmission subsidiary should become an
independent joint-stock company operating exclusvely in the transmisson segment, thereby opening up
the company for other parties to participate in ownership. In 1998, the Chilean regulation was modified
to correct some of the problems that had been observed. According to the new rules, the regulator is
responsible for determining each generator’s area of impact, whereas before it was negotiated. Thereis
some scope for regulatory discretion, but this seems to be a minor problem in comparison to the
previous Stuation.

Most other countries regulate the transmission sector better. In particular, no other country
alows a genco to control a transmisson company. In these countries, the regulator or pool operator
determines the cost to be recovered by the transmisson company and its dlocation among users. In
Argenting, Bolivia and Brazil, the pool operator pays the transmisson company a fixed annua fee,
which is then divided among users. In Guatemala, if the parties cannot negotiate a mutualy satisfactory
agreement on fixed payments, they are regulated. Expansion of the system requires the agreement of a
st fraction of participants, the approva of regulators, or both conditions. Regulations restrict cross-
ownership between generators or digtributors and the transmission system. Furthermore, transmission
companies are not alowed to trade in the dectricity markets.

It is probable that the Chilean experience with transmisson, together with the belief that
generation and commercidization would be more competitive if transmisson was adequatdly regulated,
influenced the design of the closdy regulated transmission systems used in the countries that reformed
their eectricity sector later. However, the gains from better regulation of transmisson are offset
somewhat by the lack of consensus on the alocation of transmisson costs anong users. Methods for

dlocating the fixed cost vary from country to country. Since none of the methods have andytica
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support, users tend to contest the adlocation scheme if they fed they are being treated unfairly. This has
led to conflicts both between interested parties and with the regulators. The volatility of transmisson
charges has dowed the expansion of the grid, as it does not provide a stable signal for operation and
expanson. Moreover, inefficient pricing sysems can impair competition and provide inappropriate
economic Sgnasfor system expanson.

Wha is perhaps most surprising is that trangmisson systems ae redively inexpensve,
amounting to only asmall fraction of investment in power generation. Nevertheess, the disoutes over the
dlocation of these cogts can have important effects on the system’s efficiency. In some cases, Smple yet
theoreticaly imperfect rules might be more efficient than cumbersome rules that are supposedly efficient.
The absence of new investment in transmission observed in severa countries might reduce competition

in the sector, as appears to be thecase in Bolivia (Tardio, 2000).

4. Distribution and Commercialization

Didtribution companies ddiver dectricity from the transmisson network to smal users. (Large
users often connect directly to the tranamission line.) They receive the ectricity at subgtations where the
voltage is lowered from the high voltage used in tranamission to the low voltage used by the digtribution
network. Mogt Latin American countries award distribution franchises (sometimes nonexclusive) that
obligate the disco to provide service throughout the franchised area Early Latin American reformers
established a sysem in which distribution companies buy dectricity for their clients and pass on the
purchase price. The regulated price for a smal consumer thus has two distinct components. the price at
which discos buy eectricity and the vaue added of digtribution (VAD). Later reformers, following the
example of the United Kingdom, explicitly separated locd transportation from commercidization
savices, dlowing for retall competition. Smal consumers contract directly with any of various
competing energy brokers. The brokers, in turn, buy éectricity in the wholesde market and pay
regulated fees to transmission and distribution companies.

Since didribution is a naturd monopoaly, it is subject to price regulation in dl Latiin American

countries. Although the VAD may or may not include commercidization services (mainly measuring,
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invoicing, and commercia branches), regulation in Latin American countries shares some common
principles. The main objectives are the sdlf-financing of companies, the pursuit of efficiency, and the
trander of efficiency gains to consumers. The VAD is usudly set s0 that a hypothetica efficient
digtribution company would achieve a predetermined rate of return. The region’'s regulatory systems
show important differences, however. With respect to service qudity regulations, some countries have
concentrated on establishing technica standards, whereas other countries have chosen to measure
sarvice dandards. Countries dso differ in the types of subsdies they use while some use cross-
subsidies among classes of users, others use direct subsidies to specid groups that are financed from the
public budget.

4.1. TheTheory behind Incentive Regulation

The two digtinct options for price regulation are the traditiond cost-of-service approach, which
sets rates to reflect the costs of the firm, and the incentive price-setting gpproach, which stresses the
pursuit of efficiency within the firm. In its standard form, the traditiona approach was based on rate-of-
return targets, but it faced a least two problems the lack of incentives to reduce costs (since
inefficiencies would be passed on to consumers) and the overexpansion of investment through the
Averch-Johnson effect (1962).

Incentive regulation attempts to correct the main problems of the rate-of-return approach by
separating afirm's redized costs from the tariff-setting process. The two most common versons are the
price cap modd and the efficient firm modd. In the latter, prices are st a alevel a which an efficient
firm would attain an established rate of return. Prices are reviewed every few years, between review
schedules, prices are adjusted according to a relevant inflation index, but firms keep any profits from
cost reductions. The problem with this gpproach is that it requires knowing the cogts of an efficient firm.
If only one firm provides the service, it will have a strong influence on what the regulator considers
efficient. When the same sarvice is supplied by different locad monopolies facing smilar conditions,
however, the information monopoaly is weakened. For example, the most efficient firm in the group could
be used as the modd for the other firms, setting up a case of yardstick competition. If there is no
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colluson, firms have incentives to lower their costs because this does not affect thar own tariffs.
Countries with few firms could resort to internationa benchmarks.

The price cgp modd, aso known as RPI-X, congsts of limiting tariff increases via a cgp tha
moves according to price inflation minus an X factor representing an ex ante edimation of future
efficiency increases. Every few years, X is adjused. Any increase in efficency beyond X is
appropriated 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 over the efficient firm modd is that it
only changes the rate at which prices move over time and not the price itsdlf, which reduces the leve of
conflict in the regulatory process. Although there is no explicit mechanism for determining the X factor,
price cgps have another advantage over efficient-firm pricing: it is easier for the regulator to identify
potentid efficiency gains in an exiging firm than to build a credible modd of an efficient firm from
scratch.

An dternative to price seiting is temporary franchising, as pioneered by Demsetz* The
franchise is periodicaly auctioned, and it is awarded to the bidder offering to charge the lowest price for
the service. The incentives for raisng productivity are Smilar to those of incentive price regulation. The
main advantage of this scheme over price regulation is that the tariff arises from a competitive process.
The main difficulty arises when substantial sunk costs are required.” Here, two possibilities arise. Firs,
the fixed capitd may be owned by the government, in which case the problem is to ensure tha the
franchisee will provide adequate maintenance. Second, al or a substantid part of the investment may be
financed by the franchisee. Here, the chalenge is to provide appropriate incentives for the operator to
make the required investments, especialy close to the end of the franchise period. Dnes proposes that
when the franchise is rebid, the new operator should compensate the old one for investments made.*
Investments should be vauated through a technical process, which clearly outlines arbitration clauses in

case of disagreements. The vauation process once again leaves room for disagreement, however.

“ Demsetz (1968).

- Williamson (1985) has noted that the type of long-term contract usually found in the Demsetz scheme is subject
to renegotiation, in which case many of the attractive properties of the approach are lost.

“ " Dnes (1991).
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4.2. Implementation

Chile was the firg country to explicitly introduce incentive regulation. The 1982 legidation
defines rate-setting schemes based on margina cost pricing in smulated efficient enterprises. The VAD
is recdculated every four years by determining an efficient firm's operating and maintenance coss
(including energy losses) and setting rates to provide a 10 percent real return on the replacement vaue
of assats. These rates are then applied to existing companies. If the actud average industry return on
the replacement value of assets exceeds 14 percent or falls below 6 percent, rates are adjusted to the
nearest bound. The hypothetica efficient firm is built on the bads of the red firm tha the regulators
believe to be the mogt efficient among exiding firms, introducing an dementary type of yardsick
competition.

Mogt Lain American countries have followed Chiles lead in implementing efficient-firm pricing.
Brazil, Colombia, El Savador, Nicaragua, Panama, and Peru, among others, use benchmarking in
defining efficient sandards, dthough they differ in ther actud implementation. In Brazil, large discos
companies were split and sold to digtinct investors, such that the largest cities now have two or three
discos, which are dlowed to compete. In addition to yardstick competition, therefore, some direct
competition among discos is expected, & least dong their common boundaries. Smaller countries, such
as Panama, are more likely to rdy on internationd benchmarking when defining the efficient firm.
However, even in El Salvador, exigting digtribution companies were split to alow for direct competition
aong their boundaries: two different companies service the capitd city. Bolivia has opted for price caps,
as have most countries in the rest of the world. In the Bolivian system, five cost dements have specific
gan factors.

Argentina chose a different gpproach. Didtribution companies operate under a 95-year
concession contract, which is broken into nine 10-year management periods (except the first period,
which lasts 15 years). Before the start of each management period, the regulator sets the tariffs to be
goplied during that period, and then cdls for a competitive auction for control of the disco. If the current
owner submits the highest bid, it retains ownership. Otherwise, the investor offering the highest bid
obtains the concesson 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 five years, if the disco files a petition with reasonable arguments. The regulator can grant
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the desred tariff increase after conducting a public hearing and contracting an independent cost study.
Digribution costs are computed as the average incremental cost of the network, adjusted for a least-
cost expangon investment plan for an efficient firm and based on demand growth assumptions. Buenos
Airesisdivided into two distribution areas assgned to different companies, but these are not alowed to

compete.

4.3. Resultsamongthe Earlier Reformers

Only in Chile and Argentina has enough time passed to make it possible to draw conclusions.
The privdization of didribution companies led to subsantid new investments and efficiency
improvements in both countries. The largest Chilean didtribution company more than doubled its sdes
from 1987 to 1997. It d'so managed to cut energy losses from 19.8 percent to 8.3 percent and to raise
the number of clients per worker from 376 to 703 in the same period. The service expanson is
explaned by the rdaxation of financid congraints faced by public enterprises, combined with a
comparatively steble, impartia regime of contract law for privatized utilities*’ Private-sector managerial
capacity explains the gains in labor productivity. The isolation of public services from political pressures
has dso helped to improve performance indicators. before privatization, politicdl meddling made it
amost impossible for state-owned companies to dismiss low performance workers, especidly if they
had political backing. Findly, the new regulatory system encourages efficiency.*®

Despite these gains, however, after two rate reviews, the prices of regulated services have not
fdlen 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 fel by 11.4 percent in congtant dollars, athough the generation price fel by
37.4 percent, energy losses were reduced substantialy, and labor productivity increased sgnificantly in
the same period. It also become easier to stop service to customers who did not pay their bills and to
pendize those who pilfer services. Consequently, the rate of return of distribution companies rose

sgnificantly. For ingance, the largest distribution company (serving amost 40 percent of the population)

- Levy and Spiller (1996).
* Levy and Spiller (1996).
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saw its rate of return increase from 10.4 percent in 1988 to 35 percent in 1997. The profitability of
other discos followed a smilar trend. 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 varigtions.

It seems that problems inherent to incentive regulation have prevented efficiency gains from
being fully passed on to consumers. Rate setting based on smulated efficient enterprises requires
consderable judgement, and the regulatory process is increasingly becoming a bargaining process. The
Chilean regulatory agencies do not seem to be well prepared to ded with this type of process: they are
a a technicd disadvantage with respect to the regulated firms. Moreover, privatized utilities have
politica and socid leverage, and they exert enormous influence in defining the efficient firm. Recent rate-
Setting episodes have aso exposed the problem of information asymmetry: regulators have had serious
difficultiesin gathering prectse cogt data from utilities. Efficient-firm regulation reguires actud data from
firms, as costs depend on customer dendty, topography, and demand per customer, among other
factors. It is therefore difficult for regulators to build a credible efficient firm when they do not have full
access to companies data.

Specific agpects of the Chilean legidation adso contribute to these results. Regulators are not
dlowed to make public the information used to compute rates except to the regulated firms, which
blocks consumer protection agencies from counterbalancing the pressure that firms place on the
regulator. In Argenting, in contrad, tariff reviews require a public hearing. Moreover, the existing
regulation in Chile does not promote truthful data revelation. The procedure operating costs of an
efficient firm are established usng the weighted average of estimates made by the Nationd Energy
Commisson (NEC) and by conaultants hired by the industry. This procedure provides obvious
incentives for each party to bias its estimates, and discrepancies in the estimates have exceeded 50
percent. A better solution would be for an arbitrator to have to choose between the two estimates.

Argentina amilarly experienced ggnificant improvements in coverage and efficiency after
privaization. Annua investment rose five times, labor productivity more than doubled, and digtribution
losses fell from 28 percent to 10 percent in five years. It is ill to early to tell whether the periodic
rebidding process will work. The risk is that the information advantage of the incumbent franchisee might
inhibit potentid bidders, reducing the scope for competition. The main advantage of Argentinas bidding
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mechanism is that it reduces the risk of conflicts during price setting. However, tariffs still correspond to
the rates set by the regulator at privatization, as firms chose not to ask for a tariff review after the firgt

fiveyears.

4.4. Retaill Competition

Some Latin American countries, such as Brazil and El Sdvador have opted for retall
competition. Colombia is planning to reduce the free-client threshold to zero, thus permitting retail
competition. To ensure fair competition, regulations must establish nondiscriminatory open access to
digribution networks. Enforcement of nondiscrimination rules is facilitated when digtribution companies
ae exduded from the commercidizetion busness. Some countries dlow didtribution and
commercidization companies to compete in supplying service to end users, imposing restrictions on the
participating discos. Brazilian discos need to keep separate accounts for their commerciaization
activities, and cross subsidies are forbidden.* In El Salvador, when a disco supplies service to the end
user, the terms and conditions of supply require annua gpprova from the regulator, while other
suppliers are free to set their own tariffs.

Other countries, like Chile, do not dlow competition in retail markets, and only generators are
supposed to compete for servicing large customers. Nondiscriminatory access to the distribution
network is a requisite for sustainable competition, but under the present legidation in countries such as
Chile and Argentina, digtributors have priority in usng the network. Introducing independent power
brokers would therefore require sgnificant changes in the legidation.

An important advantage of separating energy sdes from distribution services is that it reduces
the number of activities that need to be regulated. In Chile, for example, discos have increased their
profits by raisng the prices of related, nonregulated services. Some discos have profit rates of 50
percent in meter rentas, and they exhibit huge differences (as high as fourteen times) in their rentd rates,
with no economic judtification. Consequently, the regulator is considering the regulaion of related
services. Some of these services could be provided by third parties, but the close rlation between the

disco and the customer acts as an entry barrier. If energy sales were separated from distribution,

* |t isneedlessto mention that lack of compliance with this clause is unlikely to be verified.
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however, most related activities would be priced in a competitive market, thereby eiminating the need
to determine the charges for commercidization services. Moreover, traders would be interested in
seeing that digtribution companies are properly regulated, which would provide a counterweight to the
disco lobby. Separation would dso make it possible to supply resdentia consumers with energy plans
that are adapted to their circumstances (namely, different combinations of price, quality of service, and
volume), without imposing too heavy a burden on the regulator.

45. LargeCustomersand Distribution

In most countries of the region, only large consumers, whose maximum power demand exceeds
a certain threshold, are free to buy energy from sources other than the disco. If generators or eectricity
traders choose to sal energy to large customers located ingde the area serviced by a distributor, they
may require use of the disco’'s network, unless they want to duplicate lines. In Chile, use of the
digtribution grid must be negotiated with the disco, and it is not regulated. Consequently, there is very
little competition for large clients within distribution franchises, Snce a genco must negotiste with a
competitor to establish atoll for the use of the grid. If the parties cannot reach an agreement, they enter
amandatory arbitration process which is lengthy and onerous and has uncertain results. This procedure
is sufficiently uncertain for independent generating firms to have desisted in their attempt to supply such
clients directly. In addition, the digtributors are the generating firms main customers, so taking clients
from them is bound to be costly. Lack of competition for supplying service to large cusomers has
important ramifications for regulated customers, because the regulated node price cannot deviate too
much from average contract prices. Argentina has followed a different approach: ditribution companies
are required to provide trangport services at a regulated rate to al consumers with a maximum demand

greater than 30 kilowatts.

5. Regulation Compliance and Governance
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Regulatory compliance and governance has long been a weskness in Latin America The
region’s regulatory agencies face three main problems, none of which is specific to developing countries
but which are exacerbated in that environment.

Regulators are often subject to pressures from populist politicians and industry lobbies.

Regulators receive low sdlaries and can be captured, ether in revolving-door schemes or through
outright corruption.

Badly designed regulation systems operate within the context of an inefficient, often corrupt judicia
system.

Given the large sunk cogts and the lengthy periods required to recoup investments, Levy and
Spiller emphasize the importance of regulatory ingtitutions as a means of ensuring investment in an area
in which it is essy to expropriate firms® Specificaly, the lack of independent ingtitutions in the region
crestes an expropriation danger. This form of governmenta opportunism can lead to inefficient levels of
sectord investment. Hence, Spiller and Viana-Martordl clam that in Latin America, the advantages of
flexible regulation have to be messured against the possibility of regulatory opportunism.>* They praise
the extreme rigidity of the Chilean syssem and the fact that regulatory measures can be appeded in the
courts as factors which attract investment to the sector.

5.1. Populism and Regulatory Rigidity

Before the reforms, the region’s politicians often pressured regulators into setting tariffs below
economically sustainable levels® The quality of service was correspondingly low, as the state-owned
electric companies were often starved for funds for investment or even maintenance of equipment. In
severd countries, state-owned companies appeared after the tariff-setting process of originaly private
firms surrendered to populism and rates were set too low for private investment, which paved the way

for the takeover or replacement of private utilities by the sate®®

- |_evy and Spiller (1996).

L Spiller and Viana-Martorell (1996).

2 See Spiller and Viana-Martorell, (1996).

% See Harberger (2000 [1956]) for the point of view at the time; see Rudnick (1998) for a retrospective of the
development of the electricity sector in South America.



When the new dectric utility law was introduced in Chile in 1981-82, the legidature was
interested in assuring potentia investors that they would not be expropriated by the regulator. Decision
power was therefore taken away from regulators and embedded into the law. This led to an extremely
comprehengve and complex dectric utility law, which incorporated details normdly left to regulatory
determination. At the time, this revolutionary agpproach seemed a good bargain: in the early 1980s, Chile
needed to convince investors that the rules of the game would not change according to regulatory
whim.>* This mechanism was effective in atracting invesment when the sectors were eventualy
privatized, but it had the undesired effect of making the regulatory framework rigid and unadaptable.

The sysem’s inflexibility became quite cosly as the environment changed, as shown by the
1998-99 drought. During the crisis, the whole governance system collapsed, and the country was
subject to avoidable and prolonged black outs, without any compensation to users to date. This caused
an edimated $300 million in damages to the economy. The failures of regulatory governance during the
crigs 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 with pressures on the regulator from producer
lobbies.™

The rigidities in the Chilean legidation became entrenched because none of the exising players
wanted to change the rules for fear of arousing populist ingincts in the legidature. For instance, Chilean
law does not provide for specia payments to plants that provide modulation services (thet is, plants that
react to smdl short-term changesin demand or supply to maintain equilibrium), and there is no easy way
of supplying differentiated service to resdentid consumers without legidative intervention. Moreover,
from the point of view of established generating companies, one of the “benefits’ of the complex
regulatory environment is that it deters entry, snce indde knowledge of the system is necessary to
operate efficiently. Only when a mgor criss drikes the sysem (as with the 1998-99 drought and
blackouts) are legidators able to push for changes. Even then, reforming the system is not guaranteed,
gnce the various playerswill lobby againg changes that affect therr interests.

Privatization of public utilities became more fashionable in the 1990s, and the risk of

expropriation became correspondingly smaller. Because the danger of populist measures was perceived

- See Spiller and Viana-Martorell, (1996).
® Fischer and Galetovic (2000).
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to be lower, countries undertaking reform during this period were able to desgn less-detailed eectric
utility legidation without deterring investors. In Argentina and Colombia, the lawv outlines mgor
principles only, leaving the regulatory agencies to determine the details™ This approach has obvious
advantages if the fear of regulatory takings is smal. Even when the regulator is legaly dlowed to change
regulations, however, lobbying may thwart any efforts to do so. For example, Argentina has found it
difficult to change the digtortionary mechanism for rewarding capacity, because some firms will
inevitably be harmed by the reform proposas.

Similarly, Colombian law sets out the basic principles, and the regulator then interprets the law
to determine the regulatory detals. Under this gpproach, companies direct darifications of the legidation
to the regulator, which issues binding satements to the firms. This informetion is publicly available on the
Internet, so any potentia investor can anayze the trends and decide whether to enter the market.>’
Regulatory flexibility can aso lead to problems, however. After the 1992 drought, the regulator became
extremdy sendtive to the possbility of power cuts during future droughts; a first draft of restrictions on
the use of stored water was therefore introduced at privatization. The newly privatized company
established long-term supply contracts with users based on its water reserves, but when the drought of
1997 arrived, the rulings on water use became dtricter (a case of regulatory takings), and the company
had to buy high-priced energy in the spot market to fulfill its contracts. The company till had substantia
unused reserves after the drought. Plans are currently underway to introduce an options market for
water rights, which will provide sgnas to the market and the regulator and make it less likely that the

regulaor will intervene in the market again.

5.2. Thelngtitutionsof the Electricity Sector

In Lain American countries, regulating the dectric system is usudly accomplished through two
independent regulators, the first of which deds with planning, policy, and norms and the second with
supervison of the norms themsdaves. This follows from the same principle that argues for separating
legidative design and enforcement. This separation is not aways complete, however. In Chile, for

% Boliviaand Peru followed the route of detailed legislation.

" In Argentina, public hearings on proposed regulatory changes are used to a similar effect.
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ingtance, the digtribution charge is cdculated in part by the the Nationd Energy Commisson, which is
normally in charge of policy, and in part by the Ingpectorate of Electricity and Fuels, which isnormally in
charge of regulatory supervision and enforcement. This isinconsstent with the argumentsin favor of two
regulatory organizations, and it leads to problems such as regulaory inefficiency, infighting, and

weakness towards organized pressures.

Another mgjor inditutiona player is the pool operator. The interna organization of the poal, its
members, and its governance rules play important roles in the smooth functioning of the eectric
system.® This is espedidly true in countries using margina cost pricing, in which the pool operator
designs optima control models that determine the operation of reservoir-based power plants. Once the
rules have been set, they become very difficult to change, because the affected firms consdered such
actions regulatory takings. Since regulatory changes usudly affect firms differently depending on the type
of plant they own, the regulator may be accused of favoring specific firms when introducing regulatory
changesin the poal.

In Chile, governance and operation of the were not carefully designed.® Until recently, the
Chilean pool operator had no infrastructure, and the dispatch was made by the tranamisson company,
which was owned by the largest genco. Decisons must be consensua, and any divergences are settled
by the regulator. The congant conflicts among the members have led to difficulties in coordinating
operations. (For example, between 1994 and 1997 the regulator had to settle twenty disputes between
gencos.) Moreover, net buyers in the pool during supply restrictions (usudly hydroelectric gencos) have
refused to pay what they consdered exorbitant prices during periods of supply redtrictions, that is,
during droughts, appeding the issue to the inefficient and unprepared lega system. This behavior creates
week incentives for generators to invest in thermal as opposed to hydrodlectric capacity.®

*®  During the 1998-1999 drought in Chile, hydroelectric-based gencos arbitrarily decided not to pay the (high) spot
price of energy needed to fulfill their contracts, since the Chilean pool establishes a service obligation on
generating plants, but not alegal obligation of payment. In another example, the firm power assigned to a plant
was arbitrarily reduced to one twentieth of the value calculated by the newly independent pool operator by a
majority of the members of the pool directorate.

The designers were influenced by their previous experience of collaboration under a state-owned system; they
were unaware of the potential for disputes between members of the pool or of how a good design could

mi nimize these disputes and the associated coordination costs.

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

59.

37



The legd responghility of the Chilean pool operator has dso been wesk as: until recently, it did
not even have a precise legd datus. Recent lega reforms have led to some improvements relating to its
independence and composition. New rules introduced in December 1998 establish the legd Status of
the pool operator, increase its responghilities, and make it more independent. Finaly, the spot price in
the pool covers a complex process of bargaining among members over issues such as modulation
sarvices, problems relaing to minima operating Sze and others. A new entrant with no contracts would
confront these implicit rules which are not reflected in the spot price®™ The risk of discrimination from
the other producers is large unless the new entrant has long-term contracts for a large 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 decisions aso require unanimity, and disputes are settled by the regulator.
In Argentina and Boalivia, the pool operator encompasses dl the participants in the market: generators,
large users, trangmisson companies, digtributors, and the regulator (presumably to represent the
interests of regulated users). Decisonsin both countries require a mgority rather than consensus, and in
Bolivia the regulator can only cast a vote in case of atie. In Argentina the regulator has veto power,
which tends to reduce the pool operator’ s independence and alows political considerations to intervene

in technical procedures.

5.3. Penaltiesand Enforcement

As mentioned above, South American regulators suffer from a credibility problem as a result of
the perceived threat of regulatory takings®® In an effort to correct this perception, first-generation
reformers overprotected companies. They ended up with a weak regulator that lacks relevant
information or the means of obtaining it, is Starved for funds, is subject to strong pressures from dectric
utility lobbies, and does not have the tools to enforce regulaions. Chile is remarkable for the wesakness

of its regulator, which has never been able to impose the compensations to consumers envisaged for

- Seealso Wilson (1999).

62 See Spiller and Viana- Martorell (1996).
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energy shortages. The posshility of appeding regulatory decisons to the courts has weskened the
regulator even further.%® In Bolivia, the rules prohibiting the entry of new gencos in Bolivia for five years
after privatization had the effect of delaying the start-up of new operating plants for the period of the
restriction. Established gencos repeatedly announced their opening and then delayed it.** Once again,
the regulator is too week to act gppropriately, namely, to lift the entry restriction from companies that
announced projects but did not follow through.

Argenting, in contrast, has shown that a regulator can impose strong pendties. when the
digribution company for Buenos Aires left a neighborhood without dectricity for two weeks, the
pendties exceeded $70 million. Colombia aso has a strong regulator, which took control of the system
during the 1997 drought to prevent hydroelectric power companies from using their water too fast. Of
course, this turned out to be a costly misperception.

Findly, economies of scae in regulation and competition put small countries at a disadvantage.

5.4. Vertical Integration and the Regulation of Monopoly Power

Regulatory weekness exacerbates the problems of vertica integration. The extengve literature
on the relation between verticd integration and monopoly shows tha verticd integration can be
beneficia or detrimental for socia wefare, depending on the specifics of the case® 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 is not related to monopolization of a
market.® Economides argues that when monopoly is held over a bottleneck, vertica integration
provides incentives for the monopoly to expend resources in degrading the qudity of service to
competitors.®” Using Economides as a basis, Engd, Fischer and Galetovic show that in the context of
imperfect information by the monopolist (and the regulator), open access and service requirements are

insufficient to promote competition, and vertical separation reduces the possibility of monopolization of

% Recent changes to electric utility legislation have given more power to the regulator. It is not clear, however, if

the changes were thought out carefully or were a hasty response to the deficiencies exposed during the
drought.

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

% SeePerry (1989).

% See Brunekreeft (1997); Emmon (1997); Lee (1995); Kaserman (1991).
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downgtream shipping by a segport, even if we admit the possibility of underhand agreements between
the regulated port operator and independent shipping companies® Galetovic uses these ideas to
develop a modd of the dectricity sector in which vertica integration of a regulated transmisson
company leads to higher consumer prices than does the abosence of vertical integration, even when any
degree of scale economies s present.”

Chile is the only South American country with no redrictions against verticd integration of
transmisson and generation. Other countries in the region learned from this experience: Chile saw no
new entry into the system, and competitors in the generating industry filed many complaints against the
dominant company, which was dso the owner of the transmisson system. When these other countries
reformed their regulatory frameworks, they dl introduced redtrictions on vertica integration.” It is
interesting that Chile is dso the country in which it is eesest to enter the markets for distribution and
transmisson, which are notorious naturd monopolies, while the lack of redtrictions did little to promote

entry into generation, where the benefits of entry are larger.

0. Conclusions

Since the early days of reform of the region’s eectricity sector, the approach which seemed
revolutionary at 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, serving as a trangtion between state-owned
firms such as Electricité de France, which was very influentid among the main designers of the Chilean
reform, and the full-fledged market-oriented reforms of the Nordic countries.

Countries that reformed their eectricity sectors after Chile incorporated substantial changes,
which led to freer markets and enhanced competition. Although these changes have improved the
functioning of the markets, they cannot be consdered best practices in regulation by internationa

67.

Economides (1991). See also Vickers (1995) for the case of aregulated integrated monopoly lowering quality to
downstream competitors.

% Engel, Fischer and Gaetovic (2000).

% Gaetovic (2000).

" Several countries have also limited horizontal integration.

See Spiller and Cardilli (1997) for another example of small Latin American countries leading the pack in
telecommunications.
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dandards. The fear of regulatory takings is still present in Latin America and it affects the scope of
reform. The following areas are key to improving the region’s regulatory frameworks and smoothing the

workings of the energy market.

Countries should move toward a system in which various markets interact: long-term contracts,

financid and physicd derivatives, and a series of markets close to the time of dispatch. Having
various markets serves two purposes. it reduces the importance of market power by reducing the
amount traded in the market that is most senstive to market power (namely, the fina adjustment

market), and it rewards plants of different cgpabilities, such asfast response but high cost, aswell as
low-cogt basdline plants. Energy markets should be coupled with markets for ancillary services that

provide qudlity.

Market power has been a problem in most bidding systems, so it is essentia to unbunde firms
veticdly and horizontdly or a least to edablish enforcesble rules that ensure that smadl,

nonintegrated entrants have a chance to compete in the market. The market rules should be
designed to reduce market power, and they should be flexible so that they can be modified if firms
learn to use the rules to the detriment of competition.

= Didribution should be unbundled into its components. commercidization services firms and a
local trangport monopoly. Commercidization services are potentidly competitive if entrants are not

midrested by the incumbent. Thisis a didinct posshbility if the incumbent retaller is owned by the

owner of the regulated didtribution grid. If ownership separation is impossible, the regulator should

carefully monitor the qudity of grid service and try to prevent the grid owner from discriminating

againd rivas. One attractive possibility is dividing the incumbent retaller into severd firms. From the

users perspective, retail competition creastes plans that are taillored to their specific needs.

Moreover, retall competition amplifies tariff setting, snce the only regulated service is the rentd

price of the wires.

» Trangmisson congraints should occur in efficient transmission systems, but they should provide

dggnds for increased investment in trangmisson or in generding plants in importing arees. The
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Nordic approach of dynamic transmisson aress, in which prices are adjusted to diminate excess
flows in congested transmission lines, appears to provide the correct signds for investment (even
though economies of scale imply that efficiency requires a fixed payment for investment in additiona
transmission capacity). On the other hand, too much stress on efficiency might lead to condraints
that reduce he posshility of entry. A limited degree of overinvestment in transmisson might be
beneficid because it leads to more competition a relatively little cog.

» The pool operator should include the various participantsin the market and not become a genco
club, as it currently is in severa Latin American countries, Snce exclusve participants will st
internd rules that limit entry into the market. However, this option might lead to serious coordination
problems. Alternatively, the operator could be independent of the market participants and follow
rules that are desgned in a public process. In this case, there is a difficulty in finding an gppropriate
objective function for the operator so that it has the right incentives. However, it is better than the
option of having a pool operator that is associated to only one side of the market.

» Asinternationa connections become more common, thereby increasing local comptition, it is
important that operating rules be compatible among the various countries involved in these
suprandtiona eectric sysems.

The early Latin American reforms were useful both in leading the way for other countries and in
rasing efficiency in their own countries. Nevertheless, they are now obsolete and should be updated.
There is no single, best approach at present, as countries experiment with a wide array of different
inditutiona arrangements. Any new reforms should therefore include flexible rules that can be adapted

to new advancesin the regulation and design of eectric systems.
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Appendix: Optimality of the Marginal Cost Rule.

We congder asmple mode in which there are only two types of plants, with margina codsc; < ¢, and
unit capacity costs F, > F,. The capacities of the two types of plants are [1g; and [lg,. All transactions
are spot price transactions: since this is a long-run mode without uncertainty, there should be no need
for contracts. Plants recelve a payment for energy equivaent to their sales a the spot price. They dso
receive a power payment that covers the unit cost of capacity in type 2 plants. We assume perfect
divishility of plants.

The power curve q(t) shown in the bottom of figure 1 describes the ordered demand, which is
assumed to be fixed, for energy versus hours (or haf hours, depending on the dispatch) of the year. The
hour of highest demand in the year occursat T = 0. The lowest demand occursat T. Let T, be defined
by O, = q(Ty). Fordl T O [T, T4], supply can be covered by the plants with low margind costs. For
dl hoursT O [0, T,], demand requires that in addition, at least some of the capacity of plants with high
margina cogts be used and g(0) = [Jq; + [g,. Thetota cost of each type of plants can be written as:

O = 0 f -'.;'In"‘iiff + (') I‘ In‘.}'|f!'.r + .Ir'.':r:ﬂ

O = ,-gf .[;'.'1.': — i hdt + F2go

: ot
5 = .-,[ gt + r'|[ gt + Fiq

C: = r':[ lgir)y — g b dt + F=§2

@
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and tota revenues, including the capacity payment are:

o n
-RE = M f -!il‘ln"'!hI:' :"i';f -:;'gi“ 'f'-ll'.:iﬂ

-

R = f .l:jl_.'fl — i_|I'|'r4'|r.|' |- !".3{};

@)
Obvioudy, the plants with high margina costs cover ther costs exactly. To find the instaled cgpacity on
plants with low margind cogts, notethat Ry = C; impliesthat (¢;-¢,) Ty = (Fi-F,) or;

= F

=0

e

To show that this assgnment of capacity minimizes cost, consder the upper part of figure 1. It shows
the total cost of operating the two types of plants as a function of the number of hours of operation.
Clearly, it is efficient to operate the plants with low marginal costs if they are used for more hours than
the intersection of the two curves, which occurs precisely a T;.
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