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OVERVIEW

This study aims at defining the most used crisis management mechanisms for the eledricity sedor ard
discussng whether they have been applied to Brazlian energy sedor recently. Firstly, we define crisesand how
it hasbeen historically applied to the erergy industry. This concept started focusing in gegodliti ca problemsin
the oil industry, however, in the last 30 yeas, eledricity crises become akey issue, howevwer, it is fuzzly
defined An eledricity crisis may be very expersive, not just because of the energy sedor costs itself, but also
because of the costs that it may bring to the society (other industries and final consumers). Besidesthe financial
costs, there are paliticd costs that may raise, as eledricity is perceived as a pubic service, a sense of crises
impad negatively on the popuar opinion. It explains why the policy makers avoid the most to dedare acrisis.
This issue become a key in marny energy policy documents and its dynamic (BORENSTEIN; BUSHNELL,
2000, however, eledricity crisis definition and its management tools are scarcey covered in the literature.
Notwithstanding, market players ard palicy makers only face the problem when they are forced to lead with it.
Basedon the most famous intemational examples of perceved eledricity crises descibed by the literature, we
propose an aralytical framework to clas$fy the elements of eledricity crisesand the mecharisms used to ded
with them. We use this framework to analyze the Brazilian electricity sector’s distortions and challenges
(between 2013ard 2015 ard the applied tools to ded with them.

Recertly, there were controversies between reseachers, industrial players and padlicy makers about how to
classfy the problems of the erergy sedor in Brazl and what shoud be the tools applied. Our framework
contributes ly structuring the debateabout the meaning, the causes and the tools to ded with eledricity crises.

METHODOLOGY

We define a crisis basedon infradructure literature, and from this general framework, we focus on the
eledricity sedor basedon studies of the Californian, Chilean, and Sauth African cases.We show that there are
three central variables to descibe eledricity crisis. power shortage (associated with system reliahlity), energy
shortage (as®ciated with erergy seaurity) and pricing disequilibrium (associated with the firms’ ecnomic-
finarcial equilibrium). Secand, we descibe and classfy the mechanisms usedto face perceved crises. We show
that there is the short-term mecharism to avoid eminent disruption (physical or economic). The middle-term
mechanism includes invesiment dedsions, but doesnot charge the industry structure. The long-term mecdhanism
usedto change industry structures and aims at avoiding new crises gisode.

When analyzing the Brazlian case, we cdlected availabe data from 2001 (a dedared erergy crises), ard
between 2012 ard 2016 (when there was a discusgon about the energy crises perception). We aralyze the
physical seaurity from the gereration plants, the evolution of the installed cgpadty, demand growth, spot market
trades, its prices and the hydroelectric market’s stocking water. We also analyze the mechansm adopted after
the percaved crises in order to betterunderstard how we could classfy the challenge observedin Brazl and its
consequences.

EXPECTED RESULTS

It is difficult to idertify the main element respnsible for the crisis, because all three are intertwined
Newertheless we can highlight the main perception for each case studied.

Power shortage is the most visible face of the crisis. However, it can be as®ciated with the lack of invesments.
When deding with it, we can mention Sauth African case. In 2008 Eskom, the stateowned erergy company,
dedareda critical situation due to lack of spare cagpadty to mee pesk demand (MAASDAM, 2008. The erergy
shortage can be illustratedby the Chilean case, when, in 1998 the country went throughthe worst drought of
the century. Given its market composition basedon hydroeledricity, this country suffered with erergy shortages
(WATTS; ARIZTIA, 2002. Furthemore, for the last categry element, the price disequilibrium, we can
mertion the Californian case. The low hydrologic conditions, during the 2000°s summer, the high demand, and
the liberalization process(that allowed few companies detaired large portion of the Calif ornian market) enalbe
to export erergy of these significartly lower aress to other regons, which affeded diredly California.
Therefore, California hadto import energy from those regons (WOLAK, 2003.

To each case studied, we redized that the countries used some tool to overcome the crisis. Moreover, when
analyzing the mechanisms, we were alle to categorize it into three elements: short-term to awoid disruption,
middle-temn to overcome the critic situation, and long-term to awvoid a new crisis. We observe that in the most
casesthe industries reforms follow a perceved system crisis. However, the processof leaming about the crises



Submission number 307 to 6ELAEE 2017: DO NOT DISTRIBUTE!

is nat just the dynamic of indwstry reform but also the creaion of an adion plan to ded with this kind of
situation fader. The potertial of a crisis will always exist, however the cost as®ciated with it depers on the
arswering cgpadty.

For instance, in the short-term, both South African’s and Chilean’s policy makers reduced the loads to prever a
total collapse of the energy system, while Californians forced a deaease of the market price by a stahlization
plan to the gasrate.On the other hand, in the long-temm to pull out from the crisis, in Soauth Africa, there was a
stimulation for the privateinvesiments on the power plant. Wheress, the Chilearsinvestal in themrmal generation
while importing Argentina’s gas. Then again, in California, the statebecame an adivatepatrticipart in industry,
asthe elalorate a plan to protect the final consumers from volatile markets, increasing the suppy plant and
improving energy conservation in order to stahilize their eledricity sedor. An ill ustration to the long-tem to
awoid a new crisis mechanism can be observed in Chile where there wasa changed its eledric market laws to
eliminate the limitation of compensation, and also creaed the Deaee Rationing mecharism, an administrative
approach to marege its exposure to shortage of medum-term fuel suppy that may affed the power sedor. In
California, the long-term measure, besicesthe change of market design they also creaed anemergency respnse
plan, so when this situation occurs again, they, now, shoud be ale to have afasteresmpnse.

In Brazil’s case, a variety of factors contributed to a critical situation of the electricity market, such as the
adverse hydrologic conditions, which resuted in a significant reduction of the water storages, as well asthe
adivation of more expensive power plants. Moreover, the utilities concesdon rerewals ard the low supgy at
their amual auction collaboratedto their financial exposure.

We show that even if there was not an important power shortage, there was a perceived menace of erergy
shortage. The ssmple comparison of physical seaurity evolution from the generation plants, the installed cgpaaty
ewolution, and the demard growth is inconclusive. However, since the utili ties had not had enough suppy (as
they asked) in the amual auction, they shoud buy the missing erergy from the spot market. It means that they
were exposedto its prices The peak pricing which wasnot immedately pas®dthroughto consumers caused an
eoonaomic-financial disequilib rium in many firms (espedally distribution comparies selling energy for regulated
consumer). Furthemrmore, the disequilibrium in the industry was aggravatedby the govemment message to the
costumers and investor by its imposition to renew the utili ties concesgons ealier.

Noticing the perceived water shortage, the themmal generation was more utili zed than historically observed In
addition, the utilities had not had emough suppy (asthey asked) by the amual auction. Therebre, they had to
resat the spot market. High themmal generation added to the raiseddemand caused a price growth. To awoid this
situation, ANEEL detemined a price cap. This mechanism follows the same principle of Californian case by
awoiding a pricing disruption. Moreover, what concerns the power shortage, we could redize some new
investments on the gereration plant with differernt sources, besicesthe new kinds of auction for the utili ties, like
the emergency atctions (these are examples of long-term mechanism to ded with power shortage). To illustrate
the long-term mecdhanism to avoid a new crisis, we can mention the tariff flags, which changesthe price to the
end customers by charging extra when the themic plant is in adion, giving them the right signalization about
the gereration costs throughthe taiiff flags. Because of all the changesin this sedor, such asthe techndogical
improvements and the participants’ interactions, ANEEL and MME published a document to a systematic study
to propose improvements to the currert model with mechanisms that promote the expansion and efficient
operation of the eledricity system ard effedively contribute to the low tariffs and full social integration.

CONCLUSIONS

It is very importart a more detaileddefinition of crisis, ard its instruments. When aralyzing the Brazlian case,
using the threeelements categorization of acrisis, it is hard to define if the country wert throughit. We only can
say for sure that, in what concerns the second element, the price problem, the country had an eledricity crisis.
However, when analyzing the others elements, we canna claim that that was, neither that that wasnat, a crisis
in the sedor.
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