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Introduction

The New Institutional Economics (NIE) literatureshéately paid great attention to
understanding how institutions change and how tagxse economic growth. Successful changes
are interpreted by theorists as those able to rfamistained growth and social progress in
countries or specific industries within economids. is further claimed that economic
development only happens if: (i) institutions supm@xchange by lowering transaction costs and
encouraging trust, and (ii) institutions influertbe state to protect private property and persons
rather than expropriate and subjugate them (Shigeg5s).

Seminal papers written by the Nobel Laureate DasgMorth have shed some light on
these social phenomena. North (1990; 1994; 2008hete institutions as ‘humanly devised
constraints that shape human interaction’ (1990); pahd explains that institutions are
continuously changing at the margin, without affegtthe core of cultural aspects or the set of
beliefs intrinsic to an economic sector or country.

More specifically, marginal institutional changedamconomic development integrate a
never ending cycle: a small adjustment in instisi generates new opportunities for economic
agents to refine business strategies; once theegkeet of strategies is implemented, economic
agents force a new round of institutional adjustinéninstitutions are aligned with the two
conditions posed above, social development talesems economic agents perform activities in
a more efficient manner (decreased transactionsk@std are incentivized to produce and
innovate (protected intellectual property, for arste).

Despite the great acceptance on North’s view, sehdlave argued that the NIE has not
yet provided causal explanations baw longinstitutions persist owhy and how they suffer

dramatic changes (Arrow, 1999; Ménard & ShirleyQ20 Besides, Shirley (2005, p. 631) states



that few empirical ‘studies have attempted to glapyth the messy details of real institutional
change’; and therefore, evidence is still inconekeigo define a theoretical justification on how
changes and development occur (Jutting, 2003)ight bf these claimed criticisms, this paper
focuses on the institutions of the electricity sedn Brazil, aiming to heighten the body of
empirical research in NIE and produce satisfacéxplanations that motivate theory refinement.

The Brazilian electricity sector provides a paracly interesting case for three reasons:
() in less than a century, the sector experierteer dramatic institutional changes — the first
towards centralization and the second towards nagenomy (Baer, 2008; Leite, 2009); (ii)
the second major change was conducted throughatinenal privatization program (1995-2001)
and the electricity sector reform (1995-1998), whiee-structured the entire institutional
framework (Feldman, 1998; Ferreira, 2000; Pinhdr&iambiagi, 2000); and (iii) the latter
reformulation of institutions along with some fircged support has created incentives for
production and consumption of renewable electrithymeida, 2005; Castro et al., 2008; Fava
Neves & Conejero, 2009), which can be analyzed @ma@mic growth and progress in
environmental protection.

Put differently, the case characterizes a richirgefior reviewingwhy and how formal
institutions of electricity were fundamentally réded twice (Leite, 2009). This paper therefore
focuses on the historical facts that led the gawemt, in the first moment, to take control over
utilities of generation and distribution; and irseacond moment, to restructure the institutional
environment with incentive-driven policies. Basadaqualitative approach, our objective is to
provide compelling empirical evidence fathy dramatic institutional changes occur amalv

these changes influence development.



The remainder of the paper is organized as folld®extion 2 introduces the analytical
methodology and data. Section 3 reviews the engpilierature in institutions and institutional
change. Section 4 analyzes the historical evolutbninstitutions governing the Brazilian
electricity sector. Section 5 discusses about thglications of the second major institutional
change. Section 6 summarizes the findings, recegrimitations, and suggests future research

in the field.

2. Analytical Methodology and Data

This paper uses case study (Yin, 2009) as the nd@senethodology to evaluate the
institutional evolution of electricity and its impations. There are, at least, two strong arguments
for using case studies rather than alternative otetlogies when the purpose is to analyze
institutions. First, measurement errors and reveeesality problems are likely to emerge if
econometrics models are implemented (Aron, 2000¢ feason is twofold: (i) institutions are
not exogenous to the development process and #ghefusstrumental variables has proven to be
a difficult task (Jatting, 2003); (ii) institutionand reforms are path dependent and causality
often runs both ways simultaneously. Second, cas#ies are capable of providing causal
explanations to entangled real-life occurrence®iout having to rely on the notion oéteris
paribus In other words, case study is appropriate if mnwilling to maintain the holistic and
meaningful characteristics of real-life events with controlling related and interesting
variables.

Case study corresponds to a research methodolagyptbvides guidance for rigorous

data collection, presentation and analysis. As {Z809) suggests, case study fits best for



gualitative analysis if: (i) research focuseswdry andhow questions, (ii) researcher is interested

in contemporary context, and (iii) investigator Imascontrol over the set of events analyzed. The
author adds that case studies are appropriatét@ations in which multiple sources of evidence

and prior theoretical propositions are consideceguide data collection and analysis.

This paper matches the three conditions mentioRedim an outside perspective, it
reviewswhy and how Brazil implemented two institutional reforms inetlelectricity sector in
less than a century. Following the inductive apphoave suggest that adding other case studies
to this historical analysis might enhance our &pilo refine existing theoretical models that
attempt to predict how institutions evolve.

Data collection was based on two sources: (i) esxtenliterature review; and (ii) key
informant interviews. Two authoritative studies €@Ba 2008; Leite, 2009) provide the
foundations of the historical background. For moeeent years, additional sources were
included in the literature review as they providgortant descriptions to the sequence of facts
analyzed (Feldman, 1997; 1998; Ferreira, 2000; éiioh& Giambiagi, 2000). The current
regulation governing transactions between utilibégeneration and utilities of distribution and
between utilities and independent consumers wdsated from publications and websites of
related political bodies (i.e. Ministry of Minesc&nergy, ANEEL, CCEE, and ONS).

Primary data was also collected from a seriesratgired interviews conducted between
May 25" and July 18 of 2010. The interviews were conducted with se@®perts who
represent a range of interests. In total, we int@red fifteen people: seven decision makers at
utilities; five members of consulting companies/kedrfacilitators; one project manager from a

design-building company; one member of CCEE (cowmting agency of the wholesale market



of power, in Portuguese); and one member of ONSi¢Nal System Operator). The following

section reviews empirical studies that look atifngbns and institutional changes.

3. Literature Review

Several studies have attempted to provide plauskpanations to what factors drive
institutional reforms that in turn set the arenadoonomic progress (La Porta et al. 1997; 1998;
1999; Nugent & Robinson, 2002; Greif, 1994; Bardh2000; Rodrik, 2000; Keefer &Vlaicu,
2004).

La Porta et al. (1997, 1998) confirms that formmatitutions matter for the economic
growth of a country. The authors compared the etiéche legal environment on the size and
efficiency of capital markets across countries. Agather results, the authors conclude that
common law countries are better equipped to profe@nciers against expropriation by
entrepreneurs. French-civil-law countries have ldast developed capital markets as the legal
system is not very efficient in safeguarding propeights. German- and Scandinavian-civil-law
countries fall in the middle.

In another study La Porta et al. (1999) assessesftact of several factors on quality of
public institutions. The authors found statistigaflignificant relationships between wealth,
ethno-linguistic homogeneity, legal origin, andigign (control variables); and quality of
institutions (response variable). To mention, wealt ethno-linguistically homogeneous,
common-law, and predominantly protestant counthage better institutions in the sense of
promoting economic development. In the paper, h@wnethe authors do not address or even

recognize that reverse causality might have baaethodological problem.



Focusing on the coffee industry in Latin-Americactries, Nugent & Robinson (2001)
use historical evidence to compare institutionalletton across countries. The authors review
the institutions of the coffee industry in Costa&iGuatemala, El Salvador, Colombia, Brazil,
and Venezuela; and based on a qualitative appreaakjude that the differences in institutional
evolution observed in those countries are critychiiked to the legal environment, geographic
characteristics, and technology.

Grief (1994) conducts a comparative historical gsial of the relations between culture
and institutional evolution. Specifically, the aothcompares how the Maghribis and the
Genoese responded to the same organizational profle. alteration in the merchant-agent
game due to expansion of their trade to areas quelyi inaccessible to them). While the former
society adopted a collectivist system, the lattepaed an individualist system; which resembles
that of contemporary developing countries and tfatleveloped countries, respectively. The
paper concludes that historical trajectories oftituisons and economic growth are path
dependent, and for that reason, studies addressstigutional change must understand the
interrelations between culture, the organizatiosaxfiety, and economic growth.

Bardhan (2000) also finds evidence that institigiand strategies adopted by economic
agents are path dependent. The author however stsghat the underlying reasons may differ
from those pointed by Grief (1994). Focusing ondase of underdeveloped countries the author
suggests that the institutional arrangement of @ebo is often the outcome of strategic
distributive conflicts among different social greupie argues that the distribution of power and
power over resources may sometimes affect the m&titutions are reformed, and consequently

influence the way social progress occurs.



Rodrik (2000) emphasizes that there is no bluefiain institutional design as countries
with similar endowments can have different institnél evolution. The author recognizes that
part of the reason is associated with path depesgemd adds that participation in the political
system can also affect the way institutions evolilee paper provides a range of evidence
indicating that participatory democracies tend &vehmore predictable and stable institutional
evolution, driving societies to higher quality gribw

Focusing exclusively in democratic countries, KeefeVlaicu (2004) question why
some democracies perform better than others irséimse of obtaining faster and more stable
economic growth. Based on a politics model, theepapncludes that the presence or absence of
credible political competitors causes striking eliinces of institutional evolution.

In sum legal origin (La Porta et al., 1997; 199899; and Nugent & Robinson, 2001),
wealth (La Porta et al., 1999), ethno-linguistiaictteristics (La Porta et al., 1999), religion (La
Porta et al., 1999), geographic characteristicstanodnology (Nugent & Robinson, 2001), past
strategic decisions and culture (Grief, 1994), rdistion of power and power over resources
(Bardhan, 2000), and political systems (Rodrik, @0Qeefer & Vlaicu, 2004) are factors that
influence institutions and the way institutions ko

Nevertheless, a general explanation about whaeslrauccessful institutional reforms
and consequent economic growth is still missingrl&h(2005 p.634) adds that deeper analysis
of institutions within developing countries is nesary. Next section focuses on the institutions

and institutional evolution of the electricity sectn Brazil.



4. Institutions of Electricity in Brazil

The evolution of Brazil's electricity sector is rkad by a historical lack of consensus
among governments about long-term economic pokoy.over five decades (1934-1989), the
government’s involvement in the electricity segboevailed and then started decreasing as the
Constitution of 1988 was promulgated. With the r@@nstitution, a range of neoliberal polices
were adopted including privatization of state-oweeatkerprises and reform of economic sectors.

In face with severe international debts and higtaiion rates Brazil fell into recession
between 1982 and 1984 (Baer, 2008). The plan @hfizing state-owned companies was seen
as crucial for the raise of a long-term sustainaddenomy (Pinheiro & Giambiagi, 2000).
Privatization alone, however, would not fulfill theajor goal of recovering the Brazilian
economy. In parallel to the privatization prograsgveral economic sectors in which the
government was present as player (e.g. electritigcommunications, railroads, highways,
petrochemicals, steel, fertilizer) had institutiorestructured in order to effectively meet the
directives of the new Constitution.

The reformulation of institutions of electricity specific was not an easy task for the
reasons highlighted by Spiller & Tommasi (2003)ot to mention, decision makers had the
additional challenge of designing incentives fowrenterprises of power generation to enter the
field given that the major player (Brazil's goveram) was in process of privatizing its assets. In
a parsimonious fashion, rule markers defined caiegdor utilities of generation and for final

consumers of electricity, organized the marketplasea dual-channel market, established

2 Three features define utilities of electricity limded: (i) technologies are characterized by lapecific, sunk,
investments; (ii) technologies are characterize@gégynomies of scale; (iii) products are massivelystimed. The
authors argue that these features are always sadrcentroversy when institutions are to be implated or
modified (Spiller & Tommasi, 2005 p.518).



regulatory agencies, and provided autonomy forehaggencies to formulate enforcement rules.
Almeida (2005) suggests that the ultimate objestigé the Electricity Sector Reform (ESR)
were to create a competitive wholesale market ofiggoand to regulate transmission and
distribution services Almeida’s suggestion in fact matches almost méffeto the analysis
carried out in Joskow (1996).

The following sections review in-depth how the goweent became a player after the
1929 Great Depression, how it retired from the afi@layer more than six decades after; and
how the institutional environment evolved to itsremt structure. The specific objectives here
are to use Brazil's electricity sector as a casalystto review the historical trajectory of

institutional change and to fill what Shirley (2Q@ffines as a gap in the literature.

4.1. Background

The negative effects of the 1929 Great Depreskgdnoccidental countries to adopt
initiatives of market protection and domestic indiaé support. Brazil was not an exception.
State intervention in the electricity sector begatih the Water Code (1934) which empowered
Brazil's government to set electricity rates (Pomp2006). The reason for this control was the
fact that electricity rates had been partly indei@dnternational gold prices and partly to the
domestic currency (Baer, 2008). As the Great Depascaused high volatility of gold prices
and undervaluation of the Brazilian currency, powaes could easily go up and consequently

bring electricity consumption down. Low electrictpnsumption in turn could adversely affect

% Joskow (1996) refers to transmission and distidinuservices as ‘wire’ services. The same termigypls adopted
from here on.
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domestic production, which was one of the goverrnpeiorities at that time to overcome the
global depression.

Controlled rates of electricity were considered&of national interest until the 1950s.
For over three decades the government set rehatloal rates as a mechanism of subsidy to
industrial development. From one side, the ratdgyalong with other policies created in the
50s) indeed stimulated industrial development armhemic growth (Baer, 2008 p.66). From the
other however, it repelled private enterprises ofvgr generation and distribution that were
operating in the country. In other words, the gawegnt’s control over electricity prices limited
private power generating firms and distributionlititis (mainly foreig) from reaching
adequate rates of return on investments (ROI) whicturn led them to leave the country. In
face with a growing electricity demand (associatgih the supported industrial development)
the state had no other alternative but to graduatiier the fields of power generation and
distribution.

Only two decades later, the state dominated théosem 1962, private companies
accounted for 64% of the power generating capaikit§977 this proportion was reduced to less
than 20%; and in 1982 almost all generation was byrstate-dominated enterprises (Leite,
2009). Ferreira (2000) contends that the centrdlimedel was justified not only to be consistent
with government programs of economic growth bubais permit high levels of technical
efficiency in a hydropower-dominated system. Ihateworthy to mention that the three largest
operating dams in the country (Itaipu, Tucurui, dlith Solteira, respectively) were built

between 1967 and 1975 with government’s finanesburces.

* Brazilian Traction Light & Power Co. and Americ&nForeign Power Co. (Canadian and American companie
respectively) owned 70% of the capacity of genersith the country at that time (Leite, 2009).
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During the 70s and 80s three economy shocks as$sdcwith a sequence of poor
financial strategies pushed Brazil into recessiomes with serious inflationary problems
Government leaders believed that a large scale rimpdstitution program (financed with
international loans) was the best alternative gbtfihe first oil shock of 1973. The substitution
program was set under the assumption that loansédvmipaid back as soon as the stimulated
production was in place, declining imports and @asing exports. The reality, however, was not
so: the second oil shock of 1979 and the interast shock of 1982 turned down international
demand for Brazilian products and aggravated deditracted few years earlier.

Storming debts and high inflation rates forced Bzjovernment to venture its last
attempt to overcome the inevitable crisis. Publntegrises, the last stable segment of the
Brazilian economy, were used as tools of macroeminolicies. Specifically, production of
public enterprises (electricity, telephone servidesn, and steel) were used as instrument to
control inflation. Companies were forced to borravere on international markets than they
needed in order to provide the government a coatiaunflow of foreign exchange needed to
cope with a deteriorating balance of payments (\&ekn1987). Baer (2008) points out that, as
result of those policies, the average electriaty decreased by 40% between 1979 and 1984.

Economy shocks along with bad financial stratedefs Brazil in a bankrupt state
Regarding the electricity sector, the forced detdtuenulation placed generating firms and
distribution utilities in unsustainable financidustions. Moreover, increasing demand of power

and frozen supply caused severe power shortagke mid 1990s.

® The country contracted numerous international $garthe 70s to finance construction and to overstine crisis
imposed by the first oil shock of 1973. Loans, heare were contracted based on flexible interestsrathich were
sharply increased in 1982 (triggered by the Volskpolicy in the US).

® Brazil required IMF (International Monetary Furafjsistance in December 1982. The austerity progoartinued
between 1983 and 1984.
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With the liberal directives of the new Constitutioprivatization of state-owned
enterprises and reform of several economic segnvegrts given high priority to overcome the
debt crisis and better match supply and demanawkp The positive effects of such initiatives

were, however, only seen after 2001.

4.2. National Privatization Program (1995-2001)sFirool of Institutional Change

The National Privatization Program (NPP) was onetled government initiatives
launched to modernize the Brazilian economy throwghgeneral liberalization process.
‘Privatization was seen as a safety net or bridgstability, affording the country some leeway
for resolving its two main disequilibria, the curteaccount and fiscal deficits’ (Pinheiro &
Giambiagi, 2000). Public enterprises of electricitglecommunication, railroads, highways,
petrochemicals, steel, fertilizer, as well as awraft manufacturing firm and a computer firm
were all in the government’s privatization list.€Tprivatization process generated $93.4 billion
in revenues and the electricity sector alone adeolufor 31.8% ($29.7 billion) of the total
(Coelho, 2000).

Privatization was conducted differently dependipgmuthe economic sector. Law 8,031
of 1990 established formal procedures for the p@asion process of every sector where public
enterprises existed. This law introduced legal cstmes not only for private acquisition of
existing enterprises but also for the establishnoérd variety of new private firms (Feldman,
1997), including investments in power distributgmids and transmission network.

Five years later, law 8,987 provided general rlibeshe process of contracting private

companies to operate public assets. In the elégtgector, privatization of generation facilities,
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transmission grids, and utilities of distributiomcarred through the settlement of long-term
concession contracts between the government andt@riirms. This law also specified the
rights and obligations of concessionaries.

Concession contracts of electricity enterprisesevgiblicly auctioned between 1995 and
2000. The NPP privatized a total of 23 state-owfieshs. There was, however, a clear
improvement on specifying contracts over time (€iea; 2000). As contracts were individually
drafted for every public enterprise being concedelduses were better specified as the
regulatory reform proceeded (Pinheiro & Giambi&gi00). In other words, because concession
of state-owned electricity facilities and the rasture of formal institutions were happening
simultaneously, contracts drafted at the end offiveyear period were better specified than
those written at the beginning of the privatizatpyogram.

Concurrent policymaking decisions caused reluctaaroeng potential auction bidders.
Leite (2009) suggests that there was a lack ofastein public auctions because during early
stages of the electricity sector reform high levefsmarket uncertainty intimidated buyers:
‘auctions began before the complete definition afkat regulations’ (p.54). For Feldman (1997)
Brazil was experiencing a paradox of simultaneouwswth, represented by the necessary
privatization; and inertia, associated with theklatinterest and market uncertainty.

The close relation between the National PrivattrafProgram and the Electricity Sector
Reform seems to cause confusion even among eneanomists and policy makers. While
Ferreira (2000) associates the three formal law@3(@8 8,937; 9,074) with the Privatization
Program, Feldman (1997) relates the first two laxth the same program and the third with the
Electricity Sector Reform. Either way, it is notetity to observe the close relation between

these programs. Regulations of the electricity @geetere written taking into consideration
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definitions made through the laws associated viiehNPP. Likewise, concession contracts were
drafted based on the specific regulations as thesewdefined through the Electricity Sector

Reform.

4.3. Electricity Sector Reform (1995-1998): Secdwodl of Institutional Change

The Electricity Sector Reform (ESR) and post amegrts established a market that was,
until then, missing. Until 1995 market competitisras not observed and all categories of
electricity consumers could only accept productd aervices offered by local utilities of
distribution, all government-dominated. Rights asfdigations of players, market regulations
and mechanisms of enforcement were crafted fromtatr Incentives not only to generators but
also to consumers of renewable electricity weratee to diversify the electricity supply mix
and to motivate entry of new power generating firms

The Public Service law (law 9,074 of 1995) introeld the guidelines for free market
competition in the electricity sector (Feldman, 7p49t formally defined electricity buyers and
sellers, and their rights and obligations. Speaifyc this law formalized the entity of
Independent Power Producers (IPPs) just as theicPulility Regulatory Policies Act did in
1978 in the United States. In addition, that lavidaded the entity of Independent Consumers
(ICs) who can obtain ‘wire’ service from the loadiktributor and purchase power supplies
directly from IPPs.

A questionable measure formalized through law 8 @@s that companies of generation,
transmission, and distribution should be functignaleparated or completely restructured

through vertical divestiture. The measure parthetag¢he approach mentioned by Joskow (1996
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p.361) to resolve coordination problems associatgd abusive pricing strategies that could
otherwise arise. Liberal economists, on the otlardh would argue that it prevents economic
players from adopting the governance strategy blest matches the underlying attributes of
transactions. Feldman (1997) suggests that theome&sr this measure came from past
experiences of other Latin American countries: éanbination of reform and unbundling has
resulted in a third more closing and twice as moggawatt production, as opposed to cases
where the reform has not been accompanied by utibgh¢p. 5). Ferreira (2000) in turn relates
the measure to the situation of four state-ownedpamies: ‘CESP, CEMIG, COPEL, and CEEE
were not only responsible for 34.7% of the generatapacity in 1995 but also owned the
largest assets of distribution across the courfiry207). As the country did not intend to concede
operation rights along with monopoly power to csmenaries, these four state-owned
companies had their assets divided among 15 smedierpanies. Some of them are still
controlled by a single holding but organized undferent subsidiaries (Key informant
interviews, 2010).

Regulations and enforcement mechanisms were goijireintroduced with the
promulgation of law 9,427 in 1996 which formalizéek creation of the Electricity Regulatory
Agency (ANEEL, in Portuguese). ANEEL is an autonoseoegulatory agency responsible for
overseeing the electricity sector and for enforcoquglity protocols over generation firms,
transmission utilities and distribution utilities.

Law 9,427 also defined the entity of special constsn{SCs), a sub-category of ICs who
are authorized to trade renewable electricity (sngall hydro, biomass, solar, and wind-based)
directly with IPPs and to obtain ‘wire’ servicesorn the local utility of distribution. This

definition marks the beginning of the renewablegieity segment, the fastest-growing segment
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within Brazil's electricity sector (Castro et al., 20(FavaNeves & Conejero, 2009). Capti
consumers are also defined under this lafinal consumers of power who must accept pr
and conditions offered dycal distributor.

The law 9,648 promulgated 1998 established two other politibodies and introduced
the first incentive to SCd-irst, it formally established the Wholesale Hietty Agency (MAE,
in Portuguese), anrganizatiol responsible for assisting wholesatansactions among playe
(i.e. utilities of generatignPPs,utilities of distribution, ICs, and SEsSecond, the law assign
the task of coordinating network operations to tHational System Operator (ONS,
Portuguese). Finally, it introduced the first inttea for SCs of paver: a 50% discount in ‘wire
service rates. Figure dummarizes the conditions before and after the BIRPESR; and wh:

factors led Brazil to adopt these tools of institnél change.

Figure T Summary of Conditions and Driving Factors of itugtonel Change
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Source: Designed by the auts, 2011
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4.4. Later Institutional Changes

Out of the ESR scope, a set of major changes wakrgr®mulgated to formalize the
specification of players and the new market desidinor adjustments also took place after the
conclusion of the ESR in order to stimulate newygrgspecially in the segment of renewable
electricity.

In 2000, an amendment of law 9,074 decreased thenmm load (capacity installed)
required for independent consumers to trade dyedth IPPs. Since then, ICs that have load of
3MW or higher have been authorized to negotiatetandelectricity from IPPs regardless of the
input used for generation. Medium-sized firms andpitals, for instance, are compatible with
these requirements and trade directly with IPPs.

Under the same amendment, the entity of SCs hacifispgions formalized: SCs are
final consumers with load of 500 kW or more who altewed to trade directly with IPPs as long
as the input used to generate power is renewahlgp@ng malls, galleries, and museums for
instance can easily meet these technical requiresnaemd be categorized as special consumers.
Final consumers with load equal or less than 50dkW. households, small-sized firms) are
considered captive and must be supplied by lodgltieg. The law also determines that ICs and
SCs are allowed to accept prices and conditionsrexdf by utilities of distribution rather than
trading power themselves. Table 1 summarizes tfigitien of the economic agents in Brazil's

electricity sector.
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Table 1: Categories of Economic Agents in Bra#isctricity Sector

Economic Agents Description

Concessionaries, private-owned, or government-owrfaths

- Utilities of generation responsible for generating power as determined ¥§.0

- IPPs Independent Power Producers. Private oiqebterprises.

Concessionaires or government-owned firms resplnsitor
- Utilities of distribution | providing services of distribution to captive commrs within a
specific geographical region.

- Independent consumers Final-users with load of 3MW or more authorized law to trade
(ICs) directly with IPPs.

- Special consumers Final-users with load of 500kW or more authorizedttade with
(SCs) IPPs based on renewable sources.

Concessionaries and private companies responsibleansporting
- Transmission utilities | high voltage power from generating plants to wytititanaged
substations.

Final-users of electricity with load less than 500k
- Captive consumers Final-users with higher load who deliberately wimbe provided by
distribution utilities.

With the definition of economic agents in place,aadlitional rule was still necessary to
complete the reformulation of institutions govenihe electricity sector. The regulation 5,163
of 2004 played this role and formalized the markeatp as it currently is. The regulation has
designed a dual-channel market in which utilitiéslistribution are enforced to purchase power
through auctions, and the resulting mode of govereamust be specification contracThe
same regulation has allowed ICs and SCs to codaltnansactions under a free channel using
any governance strategy except spot markets. Als@004, CCEE (Chamber of Electrical
Energy Commercialization) replaced MARith the mission of coordinating the dual-channel
market defined through regulation 5,163.

Figure 2 below summarizes the organization of bathulated and free channels. It

highlights transactions (green arrows) between igeing firms, utilities of distribution, and

" Other governance strategies are allowed but liviilesmall shares of their load.
8 Promulgated through law 10,848 of 2004.
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consumers of electricity. Bl-shaded boxes represent wholesale markets wherax-shaded

box corresponds to captive markets. Purple arrepesent the flow of electricit

Figure 2: The DuaGhanne Market of Power
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Minor institutional adjustments were implementecerdafter in order to stimule
production and consumption of renewable electriCitye ANEEL regulation 28expanded the
discount in ‘wire’ service rates to IPFsimilar to SCsutilities of generation based on renewe
sources that were established before 2receivea full exception in the service rafThe law
10,438 of 2002 expanded the stimueven further and partially releaseshewable-based IPPs

established after 200fom payin¢ the whole ‘wire’ service rateStill, the law 9,991 of 20(
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eliminated the R&D tax that biomass-, wind-, andairacale hydro-based generating firms had
to pay.

Between 2002 and 2003 a national scale program ptexde to promote production of
renewable electricity and solve the historical ilabhae of supply and demand of power (that
date from mid 1990s). The National Program of Itiees for Alternative Electricity Sources
(Proinfa, in Portuguese) supported the construction ofréalishydropower mills, 52 windmills,
and 27 biomass-based generators with a total &OBJRV (2.7% of the current capacity of
generation). Financial and marketing advantage® weren to Proinfa investors: (i) financial
support of up to 70% of the total investment c{igt;reduced interest rates; (iii) acquisition of
production guaranteed; and (iv) minimum price gota for the following 20 years. With the
end of Proinfa in 2003, the Brazilian DevelopmeahB (BNDES, in Portuguese) created a new
line of credit that has provided similar benefggcept for the acquisition and minimum prices
guarantee.

Table 2 summarizes the laws and amendments retatee redefinition of formal
institutions governing the electricity sector inaBil. In the following section, we discuss about

the positive and negative aspects of the latteitunional reform.
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Table 2: Laws and amendments related to the foimsatutions of electricity in Brazil

Law/Rule Year | Details

8,031 1990| - National Privatization Plan (NPP).

8,987 1995| - Rights and Obligations of concededpzomes.

- Definition of independent power producer (IPP);
9,074 1995/ - Definition of independent consumers (IC);
- Unbundling of generation, transmission and distibpn segments.

- Establishment of ANEEL;

9,427 1996 - _
- Definition of special consumers.

- Establishment of Wholesale Electricity Market (Hp
9,648 1998/ - Definition of ONS functions;
- Creation of 50% discount in ‘wire’ rates for spgconsumers.

- Independent consumers and special consumers efibgtely accept
ANEEL 264 | 1998| conditions imposed by distribution utilities andystuinder captive
markets.

- Removal of ‘wire’ rates charged from IPPs basedlkernative sources

ANEEL 281 | 1999 that become operational before 2004.

Amendment - .

of law 9,074 2000 | - Redefinition of independent consumers.

9.991 2000 - EI|m|n§1t|on of R&D tax from biomass, wind, and alirhydropower
based firms.
- Launch ofProinfa;

10,438 2002| - Extension of the 50% discount on ‘wire’ ratedR®s based on
alternative sources that become operational a@i@e4 2

10,847 2004| - Establishment of Electricity Rese&ompany (EPE).

10,848 2004| - Establishment of CCEE.

- Definition of the current market design: creatadrthe regulated

Reg. 5,163 2004 contracting channel, free contracting channel,iarizthlance market.

Source: CCEE website (2011)
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5. Implications of the Institutional Change

The NPP, ESR and later adjustments have intensiveljified the industry structure as
well as the opportunity set for economic agents.ifgstance, incentives (i.e. discounts in ‘wire’
service and R&D rates, aitoinfa) have stimulated the entry of numerous generatiagts. As
of 2012, there are 387 small hydropower plantshibinass-based plants, and 56 windmills in
operation that were not generating power beforartsitutional change. These power plants are
mostly classified as IPPs (independent power pred)@nd participate with approximately 13%
of the total capacity of generation in the country.

As result of the institutional reform, the entryrehewable electricity generators has not
only diversified the energy mix but also decreasgdiependence for electricity production in
the country (Castro et al., 2008). Previously, éasgale hydropower plants dominated the
segment with more than 80% of the generation capaks of 2012, there are 178 large scale
hydropower plants in operation that account forrapinately 67% of the total capacity installed
(ANEEL, 2012). Besides, numbers indicate that diésel-fired plants represent no more than
3% of the country’s power supply.

Incentives along with the dual-market design alsativated the entry of independent
consumers. There are approximately 587 ICs andS&§ trading electricity through the free
channel with demand of 982 TWh and 134 TWh per ,yezspectively (CCEE, 2013). It is
noteworthy to remember that this segment of conssimas inexistent before 1995, and the only
alternative available for final consumers of eliettty was to accept prices and services offered

by local utilities of distribution.
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Commentators argue, however, that independent omersu might be exposed to
additional procurement costs in the free channdahayg need to identify counterparties, draft
agreements and safeguards, monitor agreement perice, and so on. On the other hand,
industry experts reply that ‘incentives not onlyset procurement cost but also create marginal
benefits for consuming renewable electricity’ (Keformant interviews, 2010).

In this sense the second institutional reform maated opportunities for some consumers
to acquire more affordable electricity. By tradidgectly with power suppliers, independent
consumers are able to alleviate unnecessary expehae would be intrinsic to retail prices
otherwise (i.e. margin of the utility and relatednisaction costs). This interpretation seems to be
aligned with the existing NIE theory: economic depeent happens as institutional reforms
lessen transaction costs.

The same might not be true for captive consumess those with capacity of
consumption of 500 kW or less) who can only acqeftes and conditions imposed by local
utilities of distribution. Households, a likely typof captive consumer, would be harmed if
utilities decided to exercise unilateral market pown their conceded geographical area. To
minimize the probability of such harm, the secomstitutional reform has established
enforcement organizations that play pivotal rolesrégulating retail prices and services.
Specifically, CCEE organizes competitive-orientedteons through which utilities must acquire
the largest share of their aggregate demand; ANES&ilmates profit margins based on retail
prices and auction prices; ANEEL compares thosegmaracross all 64 operating utilities in
order to ensure that profits fall within a specifiange; also, ANEEL imposes operation
standards so the service offered to captive consuh@es a certain level of quality and reliability.

Those regulatory activities, however, generate tedil transaction costs that were absent
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before the second institutional reform. Althougmwacingly necessary to balance Brazil's
current account and fiscal deficits, the institnéibreform of Brazil's electricity sector appeaus t
have aimed economic growth at the expense of @ptiwsumers; interpretation that might not
corroborate with NIE theory predictions.

Put differently, the establishment of regulatorgarizations (i.e. ANEEL, CCEE, and
ONS) might seem appropriate on one hand but nthe@wther. On the first, regulatory oversight
ensures that operations do not constitute reltgbikk for the national network; that transactions
between generators and utilities are competitiverted; and that unilateral market power of
utilities is not exercised over captive consum@s. the other, the intensive use of enforcing
organizations results in increasing transactioriscoEhat is true for households and distributors
whose tax payments are partially used for covemumging costs of regulatory organizations.

Interestingly enough, this latter implication apygetp be aligned with structural reforms
implemented in several other countries worldwideskdw, 1996). It also corroborates with the
idea that successful institutions protect citizagainst expropriation of rents. But, at the same
time, it goes against Mary Shirley’'s suggestion0&®.611): ‘to meet the challenge of
development countries need an institutional franréwbat (...) foster exchange by lowering
transaction costs’.

That is perhaps one good reason for our inabilitydéfine a conclusive theoretical
justification on how institutional evolution andammic growth occur. Although the electricity
sector in Brazil seems to have evolved positivelythe sense of being more reliable, its
empirical evidence suggests that a small sharelegtreity users have incurred reduced
transaction costs (i.e. independent consumersydimay special consumers) while others have

faced additional expenses (i.e. captive consumers).
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6. Concluding remarks

Numerous case studies have attempted to providesipla explanations to factors
driving institutional reforms. This study indicatesiew set of causes and means for institutional
change that had not been observed in earlier Wplecifically, economic recession (Brazil at
stage of bankruptcy, debt crisis, and high inflatrates) and reliability of utility services were
the main factors driving the National PrivatizatiBrogram and the Electricity Sector Reform,
initiatives for the second institutional change.e3é& two initiatives (and related laws) have
defined the foundations of Brazil's wholesale mar&k power and have promoted economic
growth (when compared to conditions preceding theisi@tives). Hence, this study attempts to
fill the research gap suggested by Shirley (2005634): that there are needs for further research
of institutions in developing countries includingsearch on what causes changes in norms of
beliefs that underlie successful institutional refs.

Our interpretation also indicates that the ingtinél evolution of Brazil's electricity
sector may have concurrent favorable and unfaveratiécts on economic growth. As supported
by others (Pinheiro & Giambiagi, 2000), the reformsere important to balance off
macroeconomic disequilibria (Pinheiro & Giambiag@00) and to improve network reliability.
But the reforms were contentious in the sensettiegt have created a favorable market design
for independent consumers (i.e. with reduced tretitsa costs) but unfavorable for captive
consumers who must incur certain costs that weserdhn the first place.

There are, however, a few limitations that we coutd overcome. Ideally, one would
like to estimate and compare social, economic, andironmental conditions before the

institutional change to conditions thereafter. hattway the effects of the institutional change
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could be estimated, or at least, correlated to dbeial-economic growth and progress in
environmental protection. As this paper coversasoaably long time horizon, data has proven
to be inexistent or of hard access for such esiimatSpecific employment data and GHG
emissions data for Brazil's electricity sector, iimstance, appear not to be available.

Nevertheless, the analytical results of this papaght be aligned with other empirical
studies (such as those reviewed in section 3)derailo identify a pattern of historical facts and
changes. Once a pattern is determined, a tentaypethesis might guide us towards refining the
current NIE theory. Grounded theory (Corbin & SEgul990; Strauss & Corbin, 1994) might be
used as the analytical framework to help us idgnpiatterns and specific issues not yet
considered in theoretical models.

Finally, we would like to add that further advanceasn only be obtained if we
investigators enhance the body of empirical knog#ednd consistently systematize historical
evidence in order to create grounds for refiningl-aecepted economic theories. We hope we

have succeeded in doing so.
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