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by 
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The University of Texas at Austin, 2009 

Supervisor: David Spence 

 

 This thesis reviews restructuring efforts of the electricity market in Latin 

America. The work first examines the drivers that have encouraged Latin 

American countries to restructure their power markets, going from government-

held monopolies to fully privatized systems. Then a general conceptual theory is 

presented to describe the main differences between restructuring and 

privatization, and antitrust theory. Next, five countries are selected due to their 

leadership role in electric reforms in the region as well as their economic weight. 

Then a complete description of their power generation and electricity 

consumption is described as well as their experiences undergone before and 

after electricity restructuring. A summary section is presented by benchmarking 

the five countries and identifying the common issues faced that will help others 

plan better electric systems. Then, an analysis of their internal market 

competition is presented, analyzing the impact of electricity costs and rates. 

Finally, the last portion of this thesis concludes by exploring future trends in 

market integration programs as well as the challenges for sustainable economic 

growth, environmental impacts, and cooperation. 
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Chapter 1: Introduction 

 

Latin America has always been something of an economic enigma. In 

terms of variety, quality and abundance of natural resources, it is richer than any 

comparable area in the world. Labor is plentiful and cheap. Yet in spite of an 

apparent great potential, in some parts of Latin America one can find high 

poverty rates, unequal income distribution, and low levels of socio-economic 

development, all of which with the region‟s wealth of human and natural 

resources. Locals have a popular saying: "Latin America is the 'Land of the 

Future' but it always has been, and it probably always will be”. However, in the 

last 15 years, the region has undergone through structural changes in order to 

assemble solid foundations for a sound trustworthy future with sustainable 

economic growth and energy security.  

 

The oil crisis of the late 1970s and 1980s drove Latin American countries 

into deep economic recessions and high levels of indebtedness. As a result, 

many countries started experimenting with privatization and liberalization of long-

held government owned monopolies such as telecommunications, banking, and 

electricity. Privatizing key sectors seemed to be the right economic path toward 

solid progress. This work will focus on the restructuring and privatization of the 

electric power industry in Latin America, reviewing particular complexities and 

http://thesaurus.reference.com/browse/progress
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achievements that have occurred within the last two decades (Rojas-Suárez & 

Weisbrod, 1995). 

 

Power Industry privatization and restructuring are two subjects that are 

highly complex, generating controversy that requires a deeper understanding of 

their fundamental differences. Some people, who advocate for electric 

privatization, argue that governmental enterprises are inefficient and lack the 

financial capacity to perform required investments to expand the electric services 

to the general public. On the other hand, opponents of privatization buttress their 

opinions arguing that, in many cases, the shift from a state monopoly to private 

ones do not increase efficiency and simply transfers the monopoly rent to the 

company owners  (Hunt & Shuttleworth, 1996). For the sake of brevity, this 

Thesis will concern itself only with five countries (Argentina, Brazil, Chile, 

Colombia, and Mexico) which represent a range of approaches toward total or 

partial electric restructuring. These five countries collectively represent, by far, 

the majority of total wealth, population, area, and development in Latin America. 

Hence, any progress as well as prosperity which they achieve in the future would 

almost certainly be felt among the other Latin American nations. 

Similar to other countries, restructuring the electric industry is arduous 

work since it is affected by many factors including: economics, demography, 

climate change, environment, government, technology, competition, rates, or any 

of the above combined. Therefore, this Thesis will answer different questions that 
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have emerged with respect to privatization and restructuring of the Latin 

American electricity markets such as: After 20 years of power industry 

restructuring in Latin America, have the proposed models worked to encourage 

competition, promote better electricity service, and economic development? 

What have been the challenges the regulators have faced? What are the current 

issues that the region is facing? Have the public policies worked properly? Has 

privatization benefited consumers? How does competition affect the power 

industry? How do governments regulate power markets?  

 

In order to present a well structured analysis, this work is comprised of 

three components. The first part will succinctly point out the general 

circumstances that have encouraged electricity restructuring and privatization in 

Latin America, including conceptual theory and general scope of electric power 

restructuring. In the second part, a detailed and thorough electric market analysis 

is done for each country describing how they have gradually adapted, corrected, 

and shaped their electric industry. Subsequently, the third part will discuss the 

lessons learned by doing a cross-country assessment highlighting obstacles 

found as well as the most successful strategies that should serve those who 

desire to act in the same fashion. Finally, this work will conclude by highlighting 

the key points of electricity restructuring and will attempt to give a forward-looking 

proposal for the region. 
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Conceptual Model: Restructuring and Privatization 

 

Before analyzing Latin America‟s electricity market, it is important to set 

the ground floor and clarify what restructuring and privatization really imply and 

what their core differences are. This chapter describes the conceptual model and 

theory behind electricity market restructuring and how affects final consumers.  

Around the world, governments and regulators talk about restructuring 

and/or privatizing market strategies. Generally, their objective is to enhance 

efficiency through better investment decisions, better use of existing plants, 

improved professional management, and reliable choices for customers. In some 

cases, governments are driven to restructure by customers who feel they can 

purchase more cheaply elsewhere; or, shortages may force a search for new 

sources of capital to expand infrastructure or other technologies; or, sometimes, 

the utility needs structural changes to operate with more efficient management as 

well as cost-effective plans. Therefore, for any person interested in these topics it 

is important to know the implications, keeping in mind that restructuring and 

privatization are different but not mutually exclusive (Hunt & Shuttleworth, 1996). 

 

Restructuring and Privatization 
 

As the economist Sally Hunt (1996) expresses, 
 

Restructuring is about commercial arrangements for selling energy: 
separating or „unbundling‟ integrated industry structures and introducing 
competition and choice. 
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Privatization refers to a change from government to private ownership, 
and is the end-point of a continuum of changes in ownership/management. 
 

(Source: Hunt & Shuttleworth, 1996) 
 

In other words, the idea is to hone an electric power system with open 

private participation, perfect competition, and choice in order to benefit final 

consumers and system reliability. As noted, these concepts could and should be 

considered in two different dimensions where one can find the following 

categories: changes in ownership and management (privatization); and changes 

in structure (restructuring). The following Figure1 outlines a flowchart that assists 

understanding of these two concepts. 

                                  

 

 
 
 
 
 
 
 
 
 
 
 
Figure 1: Matrix of Ownership/ Management and Structure 
Source:  Adapted from Hunt & Shuttleworth, 1996 

 
As observed on the previous matrix, on the left hand side the ownership/ 

management dimension is divided up into three tiers explained below starting 

from the top: 
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 Level 1-Government Ownership: The electric industry is a government 

department. The industry is viewed as infrastructure, as typical in most 

countries in Latin America. The government focuses on central planning, with 

no accounting independence and with responsibilities beyond electricity 

production, such as providing for schools and housing in the region. 

Investment appraisal and efficiency programs are not common (Hunt & 

Shuttleworth, 1996). This was the general case for the utility companies in 

Latin America prior restructuring.  

 Level 2-Public Corporation: Occurs when there is a distinct government 

owned company or nationalized industry. In here, the government owns a 

corporation which manages the industry. The Board of the corporation sets 

the goals and appoints the management. In addition, the corporation may still 

be required to carry out other government policies, such as support of 

supplying industries, but it is under obligation to show a profit for its activities. 

There may be an independent regulatory agency. For example, Mexico‟s 

national electric company is required to support government industries, but, at 

some extent, has an independent management (Hunt & Shuttleworth, 1996). 

 Level 3-Private Corporation: Occurs when there is private ownership of 

the corporation and its assets. In this case, companies might be listed on stock 

exchanges, and are expected to make profit for their shareholders. Managers are 

accountable to the Board, which represent the shareholders. These companies 

are greatly regulated by an independent regulator (Hunt & Shuttleworth, 1996). 
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For instance: electric power companies listed in the stock exchange in Argentina 

or Chile. 

The Structure dimension, which refers to the commercial arrangements to sell 

electricity and customer choice, considers four models that are defined by the 

degree of competition as follows. 

 

 Model 1- Monopoly at all levels: In here generation is not subject to 

competition and no one has any choice of supplier; a single company controls 

the production of electricity including its delivery over the transmission 

network to final consumers (Hunt & Shuttleworth, 1996). As happened with 

many Latin American countries before market restructuring. 

 Model 2-Purchasing agency: Allows or requires single buyers, also known 

as the purchasing agency, to purchase from a number of different producers 

in order to encourage competition in generation. Access to the transmission 

wires is not permitted for sales to final consumers. Furthermore, the 

purchasing agency has a monopoly on transmission networks and over sales 

to final consumers (Hunt & Shuttleworth, 1996). Consequently, a monopsony 

(market form in which only one buyer faces many sellers) problem arises 

when the single buyer dictates terms to its suppliers in the same fashion a 

monopolist could control the market for its buyers as seems to be the current 

case with the energy sector in Mexico, where despite recent introduction of 
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private participation in the generation sector, the suppliers are forced to sell 

their output to one single buyer. (Carreón & Jiménez, 2004). 

 Model 3-Wholesale competition: Allows distribution and retail companies to 

choose their supplier bringing competition into generation as well as 

wholesale supply (Hunt & Shuttleworth, 1996). As in Chile and Argentina, 

where companies freely chose their power supplier and establish power 

purchasing contracts. 

 Model 4: Allows all customers to choose their supplier resulting in full retail 

competition (Hunt & Shuttleworth, 1996). 

 

A practical way to look at these two dimensions is a matrix in which a 

country could be at any point on the matrix depending on its current electrical 

system‟s structure and ownership. Hence, levels of competition and choice would 

be represented by the four models depicted on the horizontal axis; on the left is 

full monopoly, on the right is full competition. On the vertical axis, the dimension 

starts with government in full control; followed by a government-owned but 

separate corporation, and ending with a privately owned company. Hence, 

almost all countries that have electric power industries can be placed all over this 

matrix. Many have transitioned or are moving from one place to another, but all 

the movement is from top to bottom and from left to right; a reduction in 

government control, and an increase in competition and choice (Hunt & 

Shuttleworth, 1996). For instance, Figure 2 illustrates how these two dimensions 
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fit together, and presents the electric power system evolution for different 

countries that have shifted toward full privately-owned and competitive electric 

markets at different points in time. As noted, these countries have followed 

diverse restructuring patterns as in the case of Latin American countries, whose 

matrix will be depicted in later chapters. 

 

 

  

 

 

 

 

 

 

 

  
 

From the point of view of competition in the product market, there are four 

fundamentally different ways of restructuring the industry, though there are many 

possible variations on each. These models are mere abstractions and do not 

describe particular systems. Hence, the four models described correspond to 

contrasting grades of monopoly, competition, and choice in the industry. 

 U.S.A. 

Figure 2: Country Matrix: Structure and Ownership Example 
Source:  Adapted from Hunt & Shuttleworth, 1996. 

United 

Kingdom 

United Kingdom 1983 

U.S.A. 1992 

Germany 

Germany 1998 
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Moreover, the models have different types of trading arrangements requiring 

different kinds of contracting planning as well as distinct regulatory requirements.  

The defining characteristics vary from across models and each one of 

them has its own particularities. For instance Model 1 suggests null competition 

in generation, zero choice for retailers as well as for final consumers; model 2, 

there is competition in the power generation sector. Nevertheless, there is still 

null choice for final consumers who are forced to buy from a single buyer, who 

also is the solely power purchaser; model 3 incorporates competition in power 

generation as well as choice for retailers, however, final consumers still face only 

one choice for purchasing their power needs. Finally, model 4 introduces 

competition in generation and retail choice for consumers to buy from, with 

perfect competitive operating markets dictated by free market rules. Figure 3 

condenses the important characteristics of each model (Hunt & Shuttleworth, 

1996).

 

Figure 3: Important characteristics of each model.   
Source: Adapted from Hunt & Shuttleworth, 1996 
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The world of electricity power has changed radically in the last 20 years. 

Looking at reformed international electric systems around the globe, it seems 

that model 4 is the envisioned prototype for the future. Many countries have 

initiated restructuring programs aimed to achieve full power market liberalization. 

Nevertheless, there are greater institutional and technical issues along the way 

that each country faces depending upon its specific system characteristics as 

well as public policies, political environment, restructuring urgency, economy, 

and so forth. In short, the problems surrounding the models are (Hunt & 

Shuttleworth, 1996): 

o Mechanisms for transition to new model; 

o Trading arrangement and transmission prices; 

o Divestiture and unbundling; 

o Economic efficiency; 

o Social policy programs; 

o Treatment of stranded costs; 

o Pressures for change. 

Transition Mechanisms 

The lessons learned from restructuring electricity markets, suggest that 

there exist mechanisms that help policy makers overcome transition issues that 

arise from model to model. These tools can be grouped in three major 

categories: contracts, markets, and network pricing.  
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A broad and basic explanation of how these mechanisms work and are 

implemented is as follows:  A change from monopoly to competition in generation 

(model 1 to model 2) will require contracts for the agreements from independent 

producers such as the purchase power agreements also known as PPAs‟. These 

should be conceived to incentivize low-cost production technologies, and at the 

same time, be compatible with the dispatching arrangements of the single buyer 

utility. Moreover, in order to go from model 2 to model 3 and 4, market trading 

arrangements need to be created granting full network access. Last, to go from 

model 3 to model 4, a detailed clear network pricing should be conceived for the 

system; in here, prices would influence location and dispatch optimization (Hunt 

& Shuttleworth, 1996).  

The New Electric Power Value Chain 

The old electric power value chain mainly consisted in a vertical integrated 

utility in charge of generation, transmission, distribution, and retail. In short, 

power generation comprises a fuel source (coal, nuclear, natural gas, renewable 

energy), and a power plant to generate electricity. Transmission consists in 

transforming the power generated into electricity that can be transported over a 

transmission network, also referred as a grid. Furthermore, electricity is 

distributed to individual end users through power lines and substations. Finally, 

electricity is delivered on a retail scale form comprising billing services and 

metering. 
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Today, based on the premise of model 4 is the ideal structure, the new 

electric power value chain considers competition at all levels of the production 

chain. In the envisioned competitive power system, the introduction of 

independent power producers would encourage greater efficiencies and 

technologies, as well as better managing practices. Transmission and distribution 

would remain as natural monopolies, but would be highly regulated. There would 

be an independent system operator in charge of dispatching and supervising the 

flow of power in the wholesale market. Consumers would be benefited by 

competitive rates, reliable service, and would have more choices to contract their 

electricity from any type of source and supplier they choose. Remarkably, an 

energy regulatory agency will be created to oversee the power system and would 

be in charge of setting the rates as well as to provide favorable conditions for the 

whole power market as shown in Figure 4(Hunt & Shuttleworth, 1996). 
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Effects of divestiture on efficiency, prices and social welfare 

Market divestiture is an economic term that generally refers to the 

disposition or sale of an asset that is not performing well or for strategic financial 

objectives. A country or company may divest certain industries or business to 

increase the degree of competition in a specific market, to obtain funds, to create 

stability, or to sell assets that are not part of its core business operations. 

Moreover, vertical divestiture refers to the separation of the integrated business 

Energy Regulatory Agency 

Figure 4: Model 4- Retail Competition 
Source:  Adapted from Hunt & Shuttleworth, 1996 
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of a firm along the vertical value chain of an industry. On the other hand, 

horizontal divestiture refers to the separation of production capacities of 

dominant firms on the horizontal level, which increase competition level within a 

market (Weigt et al., 2009). With regard country economic policies, divestiture 

positively affects the market because, 

Divestiture policies impact the efficiency of firms and of markets, and, 
thus, social welfare defined as the sum of consumer rent and producer rent (...). 
Allocative efficiency characterizes a situation where the allocation of factors of 
production and the allocation of goods to consumers is structured such that 
prices approach marginal costs, and social welfare is maximized. Ceteris 
paribus, a larger number of independent firms in a market foster competition, 
which drives down prices for consumers, and increases the amount of goods 
produced and consumed. Thus horizontal divestiture leads, ceteris paribus, to 
lower prices for consumers and higher social welfare for society 

 (Weigt, Neumann, & Hirschhausen, 2009). 
 

 In theory, in a monopoly situation there is a welfare loss due to inefficient 

pricing and production. Thus, divestiture policies lead to potential efficiencies 

gained from increased competition and, hence, welfare improvement gained from 

competitive market as well as pricing.  This is illustrated in Figure 5: 
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This section has succinctly outlined the conceptual model behind 

electricity power restructuring. As noted, there is no given procedure to reform 

since each situation is different. However, lessons learned from restructuring 

efforts around the world offer valuable knowledge to avoid issues encountered, 

allowing a better planning process. In the next section, Latin America‟s need for 

power restructuring will be presented; describing particular problems as well as 

particular market characteristics that will serve the reader understand more about 

this challenging topic. 

 

 

 

 

Figure 5: Impacts on Consumer and Producer Surplus due to Divestiture 
Source: Adapted from Weigt, Neumann, & Hirschhausen, 2009 
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Chapter 2: Latin America’s general need for electricity 

restructuring 

 

 

Almost three decades ago, due to the financial crisis in of 1970s, a1980s, 

and 1990 most of the Latin American countries were motivated to restructure key 

industries including banking, transport, telecommunications, and power. In 

addition, internal issues also motivated restructuring policies to reform various 

sectors, including electric utilities. Hence, this chapter explains Latin America‟s 

need for power reforms in two ways: External and Internal issues. 

 

External Issues: Macroeconomics and climate  
 

Almost three decades ago, Latin American countries were motivated to 

restructure their electricity markets due to three main circumstances: economic 

crisis, drought cycles, and an unsatisfied energy demand. Notwithstanding many 

countries were actually considering privatizing different industries; external 

events urged lobbies and politicians to formulate an urgent electric reform. These 

main drivers are explained individually as follows: 

First, historically crisis after crisis has swept through Latin America. 

Optimism about the region's economics opportunity to become an Asian Tiger 

(1960-1990), a Spanish Miracle (1959-1973), or to emulate BRIC countries 

(Brazil, Russia, India, China) dims when global economy is devastated (Goldman 

Sachs, 2007). Back in 1973 the oil crisis pushed the international prices of oil 
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from USD$ 4 per barrel to over USD$ 12 per barrel, a 200% increase. By 1979, it 

had increased to USD$ 32 per barrel. This shaped in a fundamental way the path 

followed by the Latin American policies during the following years. Hence, the 

“lost decade” is a designation to the financial period of crisis in Latin America 

during the 1980s and well into the subsequent decade when foreign debt 

exceeded countries‟ earning power. For instance, governments in the oil 

exporting countries borrowed heavily from the rest of the world accumulating 

large external debts; many countries began to rely on money printing in order to 

finance rapidly increasing government expenditures. As a result, inflation 

increased, exports loss competitiveness, and international reserves held by the 

central banks declined forcing governments to reduce social program 

expenditures.  

Poor and weak macroeconomic indicators, along with weak 

competitiveness, drove the region into a steep abyss, discouraging many 

believers and frustrating others (Edwards, 2009). This was reflected in low levels 

of Foreign Direct Investment (FDI) generating a weak investment environment for 

most of the region. Therefore with scarce and intermittent FDI, banks stopped 

lending money after many Latin American countries declared they were unable to 

service their foreign debt. This resulted in great economic shocks with high real 

interest rates, recession in industrial countries, decrease in commodity prices, 

and electricity shortages (Milman, 1998). For instance, in 1980 total external debt 

from the 22 Latin American countries was US$257 billion; in 1993, debt 

http://en.wikipedia.org/wiki/Latin_America
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increased to US$513 billion; and, by 1999 it reached US$706 billion. Historically, 

Argentina, Brazil, and Mexico have experienced higher indebtedness rates 

comprising together 70% of the total region‟s liabilities; moreover, adding 

aggregated debt from Venezuela, Colombia, Peru, and Chile, these seven 

countries held 90% of the total region‟s indebtedness (Arcos, 2009).  

 

Second, in the early 80s and late 90s, many countries in Latin America 

suffered from a severe electricity crisis due to widespread drought as a result 

from natural climatic cycle. Developing countries that rely heavily on hydropower 

generation were particularly affected, as well as the agriculture and fishing 

industries. Furthermore, in Latin America, this natural occurrence has led to 

hydroelectric shortages, rationing of electricity, and prolonged blackouts resulting 

in great monetary losses for the industry and growing demand (IPCC, 2007).  For 

instance, in 1983 Bolivia and Brazil experienced severe droughts that affected 

approximately 20 million people, diminishing hydropower plant capacity, reservoir 

levels, and decreased agricultural production (EM-DAT).  The devastating 

sequels urged countries to discuss and analyze electric restructuring programs 

that have taken place in other countries such as Chile, who took the first step 

toward privatization based on the British model and whose experience has 

served many nations to implement improved policies on electric markets (Raineri 

& Rudnick, 2001). 
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Third, due to high commodity prices experienced after the financial crisis, 

the region experienced positive economic growth rates derived from the selling of 

minerals, agricultural, and energy products. Therefore, the enlargement of the 

economies naturally increased energy demand within the region at an annual 

average growth rate of 4.4% since 1980, increasing from 326GWh consumed in 

1980 to 998GWh consumed in 2006  (EIA, 2006). In addition, banks and 

investors conditioned future economic funding upon changes in key industries 

such as telecommunications, transport, mining, and electricity.  

Internal Issues: Developing Countries and Local Government 

 

 In addition to the previous three general driving forces described (Latin 

America debt, widespread blackouts, and high commodity prices), there were 

four socio-economic and political reasons that internally encouraged structural 

changes within the power industry: 

1. The poor performance of state-run power sectors in the past resulted in 

high costs and lack of investment. Under government administration, parts of the 

population remained disconnected from the public power system, though in small 

percentage, limiting social development and lowering quality standards. On the 

other hand, those who were connected received unreliable service (Bacon & 

Besant-Jones, 2001). For instance, in 1995 Colombia and Brazil‟s total electricity 

coverage prior electricity restructuring was about 78% and 85% respectively, 
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while other countries in the region averaged an electric coverage of 90% (World 

Bank, 2006).  

2. The limited resources from the state to oversee and manage power utilities 

derived in financially stranded power utilities to finance new infrastructure, 

technology, and maintenance. This created issues such as poor governance, 

corrupt practices, political issues, increased theft of power, and management 

inability to work toward long-term solutions. In other instances, industries‟ power 

demand outgrew capacity (Bacon & Besant-Jones, 2001). As an example, in 

2002 Mexico‟s second largest national electric company (CFE) reported a net 

financial loss of US$565 million; six years later, in 2008, CFE reported a net 

financial loss of US$1,746 million. This reflects the limited resource capacity the 

company had had in order to operate efficiently and keep up with national‟s 

economic growth. It is estimated that as of 2008, the central power utility 

company LyFC (Luz y Fuerza del Centro) reported distributional losses of 30%, 

while CFE reported only 10%, resulting in a high economic losses for the country 

(CFE, 2008 and  CFE, 2002).  

3. Frequently, the local utility company had been seen as a source for 

financing social development programs imposing a fiscal stress that limited its 

operation and capital expenditures. As a result populists, including politicians, 

against electric power restructuring and in favor of low subsidized rates failed to 

realize that these policies did not benefit most of the poor, who largely lacked 

access to electricity, and neither promoted infrastructure investment (Bacon & 
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Besant-Jones, 2001). For instance, Colombia‟s subsidy stratification system has 

been considered ineffective at reaching the underprivileged sector of the society. 

In general between 30 to 35 percent of subsidy resources are channeled and 

distributed among the poor; on the other hand, an estimate of 50 to 60 percent of 

subsidy beneficiaries comes from the top half of the income distribution, 

suggesting a lack of policy planning and an imperative need for structural 

changes (Andino, 2009). 

4. The desire to raise immediate revenue for governments through the sale 

of power sector assets. As mentioned earlier, during the financial crisis, Latin 

American countries contracted great amount of debt, forcing them to sold key 

industry sectors. (Bacon & Besant-Jones, 2001).  For instance, in early 1990s, 

Argentina and Brazil sought reduce their high debt load by selling industry 

assets, like power plants, and opened up to private ownership of the electric 

system. 

In sum, the previous seven factors described drove Latin American 

governments to implement electricity market restructuring programs in the region. 

Moreover, international agencies such as the International Monetary Fund, the 

World Bank, and international foreign investors put a of lot pressure conditioning 

funds upon energy policy reforms. Today, those countries whose systems have 

not been restructured yet have had difficulties building an adequate model; 

resulting in growing issues affecting customers, national development, and 

compromising energy security. Moreover, these issues have encouraged people 
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to demand structural changes in public and economic policies toward more 

competitive power markets for a brighter future to coming generations. Next, this 

work will analyze Latin American power markets by presenting a market overview 

of the five countries selected. 

Country Selection 

As mentioned before, in the last 20 years, Latin America has gained 

substantial amount of experience due to the challenges each nation has faced. 

When analyzing the electricity markets in the region, it is interesting to compare 

countries which, in some respects, have many similarities such as: economics, 

culture, income distribution, institutional arrangement, and demography. 

However, each one in particular has chosen variant strategies toward 

restructuring. The countries that have been chosen are Argentina, Brazil, Chile, 

Colombia, and México due to their relative leadership role within the region and 

economic weight. In addition, they all are developing nations with large 

hydroelectricity generation systems and are highly dependent on hydrocarbons 

as a fuel source for electricity generation.  It is important to note that the rest of 

the Latin American countries are also worth exploring, however, they have not 

been considered in this analysis due to either minimal progress made in 

deregulating their electric industry, or their lesser economic weight in the region. 

The first country to restructure its power system in Latin America was 

Chile in 1982, which privatized and deregulated the state-owned electricity utility 

and set the ground for others to follow through such as: Argentina, who followed 
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the Chilean model with some particular modifications; other countries such as 

Ecuador, Peru, and Bolivia implemented similar restructuring models. 

Furthermore, the modifications and adjustments implemented to the Chilean 

model prevented some of the problems observed in Chile during the late 1990s 

that will be discussed later (Arango, Dyner, & Larsen, 2006).  Mexico attempted 

to restructure its power industry in 1992; however, it has not been very 

successful, forcing politicians to find alternative ways to introduce modern 

efficient technologies through independent power generators schemes. Soon 

after, Brazil restructured in 1993 going through a great endeavor that even today, 

in 2009, strives to be perfected. Finally, Colombia adapted the British model in 

1994, but much more is still needed in order for the system to be perfected 

(Raineri & Rudnick, 2001).  

 

Background and Macroeconomic Indicators 
 

In order to better understand the evolution of electricity markets in Latin 

America, it is important to analyze how the electricity sector has been influenced 

by market structure, technology, and economic performance. Table 1 shows an 

overview of the key macroeconomic indicators as well as basic information about 

the current electricity systems for the five selected countries. Even though there 

are differences in size, population, and GDP, there are many similarities in terms 

of economic development, electricity portfolio mix, and electricity consumption. 

Table 1 helps identify the current energy mix for each country and contrast them 
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against the total indicator for Central and South America combined. As an 

example, Mexico and Chile rely more on conventional power generation sources 

such as hydrocarbons. In contrast Brazil and Colombia rely heavily on 

hydropower generation. Moreover, it is clear that none of the selected countries 

base their power mix on renewable energy sources, or if they do, not in great 

percentage despite the fact that they have abundant renewable resources. For 

example, Mexico and Central American countries have great geothermal, solar, 

and wind power potential, though, current energy policies restrict them from 

tapping these energy sources. In contrast, Brazil has been able to successfully 

exploit bio-fuels on a commercial scale, becoming a point of reference for many 

to follow.  Colombia had the lowest electricity consumption per capita with only 

867kWh/p, in contrast with the average in the region of 1,409kWh/p or Chile, who 

had the highest consumption per capita rate of 2,742kWh/p in 2006 among Latin 

America. This reflects the energy intensity of their industries and can be 

correlated to social and economic current development. 
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Table 1: Economic and power industry indicators. 
Source: Adapted from EIA, 2006 and  CIA, 2007 
 

The following chapter will describe the electricity industry for each of the five 

countries separately, explaining their reforms, market evolution, major energy 

policies, and relevant information from their power reform experiences that have 

occurred in the past 15 years. 
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Chapter 3 the Evolution of Electric Power Markets 

 

Argentina’s electricity market overview: The electric reform 

 

Before 1991, the electric power sector was vertically integrated in 

Argentina. At that time, the system operation lacked efficient management as 

well as adequate maintenance by the electricity companies. During the summers 

of 1988 and 1989, the system went through severe crisis where the capability of 

the government languished. The electricity reform implemented encouraged 

participation of domestic and international investors, and deregulation of public 

services. In result, Law 24065 was promulgated by the Argentinean Congress 

establishing the foundations for the new electricity market; subsequently, creating 

the Electricity National Regulation Agency (ENRE) and the Wholesale Market 

Management Company (CAMMESA) (ENRE, 1998). 

 

Law 24065 included the following key objectives: Vertical and horizontal 

unbundling for generation, transmission and distribution; free access to 

distribution and transport services; efficient supply at reasonable rates; private 

sector participation; disjunction of regulatory function and policy setting. As a 

consequence, the electricity system experienced substantial private investments 

that, along with public power plants, strengthened production in the 1990s, 
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refurbishing the industry, going from power shortage and low quality into one of 

abundance and reliability at competitive prices  (ENRE, 1998). 

Today, after 18 years of power restructuring, the electric market in 

Argentina seems to have achieved a fair competitive performance. Argentina‟s 

electricity generation depends mostly on conventional thermal sources such as 

natural gas-fired power plants, which represent about 50% of installed capacity, 

whereas hydroelectric power generation represent 32%. After restructuring, 

power generation in Argentina went through a constant growth per year in both 

thermal and hydropower generation. 

Electricity generation in Argentina has grown from 53TWh generated in 

1991 to 116TWh produced in 2006, an average growth of 6% per year, in 

contrast with 2% per year growth experienced from 1980 to 1991 (EIA, 2006). 

Electricity consumption can be directly correlated with economic 

performance in the country, measured by the Gross Domestic Product (GDP). In 

the case of Argentina, the deep economic recession in 2001 resulted in sharp 

declining rates in electricity demand. Later in 2003, as a sign of positive 

economic recovery, GDP‟s accelerated GDP growth drove the industry up as well 

as electricity consumption, reaching around 98TWh consumed in 2006.  

 

Electricity Rates 

Electricity rates in Argentina are considered to be among the lowest in the 

Latin American region. After reforming the industry, the increasing competition 
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added reliable power capacity as well as supply from natural gas fired power 

plants, that kept electricity prices per Megawatt-hour (AG$/MWh) stable since 

1992. During the 2000-2001 economic crises, electricity rates were frozen as an 

economic measure, consequently, keeping low rate policies throughout the 

following years. At that time many utilities borrowed funds from international 

markets depending upon the fixed rate convertibility to repay their debts. 

Consequently, the electricity sector‟s revenue fell by 73% while their debt 

obligations remained constant (CEE, unknown). As shown in Table 2, after 2003 

industrial and commercial consumers‟ rates had been raised, but residential rates 

still remain low. Figure 6 illustrates graphically electricity spot price evolution. 

 

Table 2: Argentina Electricity Spot Prices 
Source:  adapted from ENRE, Informe Anual, 2006 

 

 

Figure 6 Argentina‟s price reduction affected by electricity supply (1992-2006). 
Source:  Adapted from EIA, 2006 and ENRE, Informe Anual, 2006. 
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The low rate scheme has encouraged a greater consumption growth but, 

at the same time, has not created investment incentives. This is noted in the 

installed power capacity where, as of 2007 it was 28GW, while 5 years before, in 

2002, it was 27GW. Furthermore, the number of generators increased from 10 in 

1992 to 45 in 2007, where the five largest companies held 43% of total sales 

(ENRE, 2007 and ENRE, 1998). In recent years, the total number of generators 

has stabilized at around 40, while transmission and distribution sectors have 

experienced small growth of participating companies.  Recently, in 2008, the 

Argentinean government established an electricity rate readjustment. This 

measure sought to decrease residential power consumption and to reduce state 

subsidies. In this way, average electricity prices have increased considerably, but 

still below the Latin American average (Abeceb, 2009).  

Future Concerns 

In recent years, there have been concerns in relation to price structure 

and lack of incentives for new investment. After the crisis of 2001, a decree of 

low rates was established in Argentina, driving investors away since they claimed 

rates did not reflect the real cost of electricity. Under these circumstances, 

companies diminished their investments in generation infrastructure and 

innovation. This has constrained the energy supply and has compromised 

Argentina‟s reliability to meet future energy demands. In addition, the extreme 

drought and weather conditions experienced during the summers of 1988 and 

1989 are expected to come back and affect hydropower generation and water 
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reservoirs. Similarly, the transmission sector has also been experiencing lack of 

investment, which could also lead to future problems in the operation of the 

system (Rudnick & Zolezzi, 2001). 

Finally, international power exchange has become a great challenge for 

Argentineans. In 2004, the unilateral decision to cut natural gas supply to Chile 

has resulted in a political crisis among the two countries. The political role of the 

country will play a decisive factor for future market integration. For instance, 

Argentina‟s electricity network is interconnected with Brazil, Paraguay, and 

Uruguay; therefore, future projects will likely need to consider bilateral market 

integration in order to take advantage of their potential complementarities.  Today 

one of the largest interconnection is with Brazil; with a capacity of 2,100MW, out 

of which 1,050MW were built during in 2002 (Arango, Dyner, & Larsen, 2006). 

 

Brazil’s electricity market overview: The electric power reform 

 

Until the early 1990s, the power sector in Brazil was totally owned by the 

government. Historically, the power sector experienced steady growth rates 

throughout the years; in particular during the 1970s, where the expansion was 

remarkably important. However, during the 1980s, the state-ownership was on 

the borderline of collapse as a result from heavily subsidized rates and a revenue 

shortfall in the sector. Consequently, this drove the sector to postponements in 

construction of about 15 large scale hydro plants due to the lack of funds for 
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investment. At that time, different strategies were implemented to boost the 

sector, which resulted insufficiently, intensifying the need for major power 

reforms. The cornerstone point of the crisis was the lack of investment in new 

generation capacity, poor grid development, incomplete and inadequate 

legislation, mismanagement of plans, and delays in adjusting the new rules 

before and during the crisis (Ariztía & Watts, 2002).  

 

In 1993, the mission for restructuring the Brazilian electric sector was 

formulated as a public policy plan for economic growth. The objective was to 

build a competitive power sector with equal rules for private sector participation. 

Consequently, state-owned utilities‟ rights and assets were unbundled and sold. 

Even though transmission assets were not privatized, most of the required 

expansion of the network was and still is carried out by private capital. The 

reform also led to the creation of ANEEL (Brazil‟s National Electricity Regulatory 

Agency), a semi-independent regulatory body in charge of overseeing the 

electricity sector; while the Ministry of Energy and Mines (MME) has the overall 

responsibility for policy setting of the electricity sector. However, the main 

restructuring actions were taken with the enactment of the 1998 Law (Law 

9648/98). These actions encouraged the creation of an independent operator of 

the national transmission system (ONS) and an operator of the commercial 

market (MAE) (Ariztía & Watts, 2002). 



 

 33 

 

 Brazil‟s electricity system has one of the largest fractions generated 

from hydroelectric power among Latin American countries. The vast amount of 

hydro reservoirs represents a major challenge of coordination and efficient 

management. For instance, if the hydroelectric total energy supply would drop by 

20%. Therefore, this system advocates for innovative governmental and private 

solutions to securely tap the vast energy potential and future energy 

sustainability (Arango, Dyner, & Larsen, 2006). 

 

In 1995, prior to the reform, power generation was around 306TWh. By 

2006, it went up to 435TWh, a 47% growth. Other sources of electricity such as 

hydrocarbons, bio-fuels, and nuclear energy have also been explored and 

incorporated into the power generation mix of the country. A sheer drop in power 

generation during the year 2002 derived from severe droughts struck the country, 

affecting the hydroelectric system severely. Furthermore, power demand and 

GDP have grown at constant rates in the last 15 years due to Brazil‟s stable 

economic performance. It is noticeable that the decrease in power consumption 

during the 2001-2002 crises was due to rationing power programs implemented 

nation-wide (EIA, 2006). 

 

The Crises of 2001 2002 

During 2001 and 2002, Brazil experienced one of the most severe crises 

in its energy history. The severe drought was a result of consecutive years being 
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drier-than-average weather in a country that depends on hydropower for 80% of 

its needs. In addition, there were many delays in the commissioning of new 

generation and transmission systems that accounted for one-third of the energy 

deficit. Notably, reservoir levels decreased at a magnitude that supply could not 

be guaranteed for more than four months. Hence, consumption quotas were 

imposed to all consumers based on historical and target consumption levels. In 

some cases, bonuses for consumption below the prescribed level were applied 

as well. In addition, penalties for over-consumption were also imposed. The 

power cuts required consumers to reduce their consumption between 15% and 

20%, resulting in a great detrimental cost to the economy and industries (Ariztía 

& Watts, 2002). 

In the following months, the ambitious target set to reduce historical 

consumption levels, by at least 20% for an eight-month period, was successfully 

achieved with the government having to pay bonuses to residential, industrial, 

and commercial customers. This strategy assured the system to supply electricity 

without blackouts or brownouts, proving the potential of demand-side 

management and energy efficiency efforts. With this, electricity companies were 

able to increase virtual capacity of more than 4,000MW, helping the country to 

meet the supply-and-demand gap (Sánchez A., 2002). 

Electric Market Operation 

The electricity market in Brazil includes long term contracts, conjointly with 

market clearance mechanisms for the remaining energy. At first, the reform 
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promoted regulated bilateral contracts, but after the creation of a power market, 

agents currently negotiate contracts freely.  Today approximately 85% of 

electricity is traded through contracts and the rest is handled on the spot in the 

market, where information on quantities traded among contracts is publicly 

available, except for contract prices, which are confidential. The Brazilian 

electricity system allows generators to sell their output via freely negotiated 

contracts with consumers consuming above 3MW; or via energy auctions 

managed by the Power Commercialization Chamber. In contrast, distributors are 

required to contract 100% of their future expected demand (Arango, Dyner, & 

Larsen, 2006 and Sánchez A., 2002).  

After restructuring, the power sector in Brazil received large investments in 

generation and transmission infrastructure, accounting for a total of R$18billion 

(Reais, Brazilian currency) up to 1996: US$5 billion in generation, and US$1.4 

billions for transmission. As a result, a total of 12,159 MW of new generation 

capacity was added and 8,017 km of new transmission lines were constructed 

(Arango, Dyner, & Larsen, 2006).  

Electricity Rates and Future Concerns 

In a country were 95% of the electricity consumed is produced by 

hydroelectric facilities, optimal pricing and capacity investment become an 

important challenge. The high dependence on hydropower generation results in 

low electricity prices that refrain investors to build natural gas-fired power plants. 

In addition the energy reallocation mechanism implemented (MRE), was 

http://en.wikipedia.org/wiki/WATT
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structured to pay hydroelectric plants owners a pre-determined share of total 

hydroelectric revenues, rather than being paid for their actual output during a 

given hour. Consequently, a new entrant has a strong incentive to construct 

facilities, chiefly hydro power plants, that the MRE mechanism pays the greatest 

revenues per dollar invested, instead of investing in technologies such as, 

combined cycle gas turbines to increase system reliability. This translates in less 

reliable infrastructure and high risk against future droughts. In addition, price 

volatility is a big concern for investors (Wolak, 2003).  Figure 7 and Table 3 show 

electricity price evolution, in real terms, from 1995 to 2007 by region. As noticed, 

average electricity prices have increased over time, but remain low when 

compared to other countries. 

 

 

Table 3: Brazil's electricity Rates 
Source:  (ANNEL, 2007) 
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Figure 7: Brazil‟s average price by Region(R$/MWh). 
Source: Adapted from ANNEL, 2007 

 

Overview of Chile’s electricity market: The situation prior to the 

reforms 

 

Under military regime of Augusto Pinochet during the 1970‟s, Chile went 

through a major economic, political, and social transformation. The strict 

economic controls decreed a reduction in public expenditures, as well as less 

participation of the government in public employment roles. Pinochet reorganized 

the industry and returned stated-owned companies, such as electricity, to the 

private sector. Therefore, international firms became majority stakeholders in 

Chile‟s power industry by the end of the 1990s (Ariztía & Watts, 2002). 

Current Situation 

Chileans have been able to achieve a complete vertical and horizontal 

unbundling of generation, transmission, and distribution. Today, the electricity 
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industry is mostly private and the state is in charge of regulation. The Market is 

composed of four independent systems: Interconnected Central System (SIC), 

Norte Grande Interconnected System (SING), and two smaller sub-systems. SIC 

comprises 90% of the total demand. The system is controlled by the Economic 

Dispatch Load-Centre (CDEC), which is managed by the main generators and 

transmission companies. The increase amount investment that has been 

achieved since 1982, bolstered the expansion of the Central Interconnected 

System up to 6,991 MW, 4.1% growth per year, from 1982 to 2006 and the 

Northern Interconnected System (SING) from 428MW up to 3,634MW for the 

same period (CNE, 2007). 

The Chilean power generation system mainly bases its supply on hydro 

and thermo conventional energy sources. After 1982, hydrocarbon sources had 

been incorporated at greater percentage into the system, consequently 

diminishing the risk of depending heavily on hydroelectricity plants. Power 

generation has grown from 12TWh produced in 1982, to 52TWh generated in 

2006, a 333% increase (EIA, 2006).  

Chile‟s GDP has grown at an average rate of 6% since 1982. This was 

due to the reliable economic system that has allowed more investment and 

project developments throughout the country. As a result, more electricity has 

been demanded, growing from 11TWh in 1981 to 46TWh consumed in 2006.  

By law, the system managed by CDEC has to operate on reliability and 

minimum cost criteria. During the first decade of restructuring, the transition 
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process was successful in terms of improving operational efficiency and 

technological advances. In 1998 and 1999, Chile suffered from a severe drought 

crisis, affecting electricity consumption as also occurred in Brazil. Due to the 

severity of the problem, electricity rationing programs were implemented. It is 

estimated that a total of 500GWh were not supplied. Hence, Chile increased its 

electricity imports substantially, resulting in volatility exposure of natural gas 

prices (CNE, 2007). This has led many people and politicians to re-think in 

structural changes to prevent future concerns from natural gas being provided by 

one provider: Argentina (Elizalde & Gonzáles, 2008). Figure 9 depicts total 

installed capacity and power generation evolution from 1980 to 2006. At the 

beginning of the 1990s, the system had a large reserve margin that led to 

relatively low electricity prices, and therefore, installed capacity was not built. By 

1999, as explained before, Chileans suffer a major electricity shortage problem 

(Ariztía & Watts, 2002). As prices increased, more capacity was added and the 

system experienced a sharp capacity growth from 2000 to 2006. 
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Figure 8: Chile‟s total power generation and capacity evolution 
Source: adapted from EIA, 2006 

 

Rates and subsidies 

 In Chile, electricity price and generation schedules are estimated from 

optimization models where the economic hourly dispatch is cost-based. During 

the months of May through September, there is a fixed payment to those 

generators that contribute and add capacity in the yearly peak-demand summer 

period (Rudnick & Zolezzi, 2001).  

 The electricity system is based primarily on hydro-electric 

generationrelying mostly on the main reservoir, Las Lajas river. Therefore, as 

noted in Figure 8, price and water reservoir levels are highly correlated as in a 

system of this nature. Therefore, due to the extreme drought cycle events of 



 

 41 

 

1998 and 1999, water levels went down pushing prices up as well as market 

volatility.  

In Chile, electricity subsidies are set to lessen the impact of rising 

electricity rates on the poorest sectors of the population. For instance, in 2005, 

Law 20,040 established an electricity subsidy for Chilean families living in low-

income conditions. This subsidy was set to work when electricity rates for 

residential, urban, or rural users faced a rate increase of 5 % (or above) during a 

period equal to or below six months. At first, the measure introduced in June 

2005 and March 2006, targeted 40% of the total population, approximately 

1,250,000 families. The subsidy was implemented on a second occasion, from 

February to March 2007, benefiting 32,000 low-income customers around the 

country. In recent years, from December 2007 to March 2008, the total subsidy 

tripled the resources committed and targeted 1 million households. This was in 

response to the rising electricity prices of fuels, such as natural gas, and the low 

rain levels of 2007, which have dwindled hydropower generation of the country  

(CNE, 2007).  
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Figure 9: hydroelectric generation from the 4 major dams and electric rate evolution at 
Las Lajas river. 
Source: (CNE, 2007).  

 

Future Concerns 
 

 Market Power is an issue that the electric industry has been facing for 

many years, where the market is mostly dominated by a single large company 

called ENDESA: possessing 32% of installed capacity connected to the SIC.  
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In retrospect, despite great number of successes, major problems have 

resulted in the after effects of the 2002 Argentine crisis, when abrupt economic 

recovery boosted energy demand and also leading to power cuts due to a lack of 

power capacity installed. This led Argentina to decide to reduce gas exports to 

Chile, which had a natural gas commercial exchange bi-lateral treaty since 1995. 

The gas exchange reduction brought serious implications for Chile, forcing to a 

costly substitution of fuel oil for gas. In addition, gas supply shortages 

encouraged the debate for investment in liquid natural gas LNG import facilities 

to access Asian markets (Elizalde & Gonzáles, 2008). 

Apparently, the electricity industry reform has proven to work properly and 

successful bringing capital for new capacity investments. Today, the Chilean 

electricity industry success is because the reform has been envisioned to be a 

regulatory system that can offer substantial independence from political process. 

However, a more comprehensive legislation is still needed. After the „99 drought, 

the relationship between privatized companies and the regulatory agency has 

deteriorated. The compensatory rates imposed on generators to pay for the 

electricity not supplied has widely angered the suppliers, who consider it arbitrary 

and unfair. Today, the country faces a lack of consensus that could be 

detrimental in the near future (Rojas-Suárez & Weisbrod, 1995). 
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Overview of Colombia electricity market: The restructuring 

reforms of 1994 

 

Similar to most countries in Latin America, Colombia went through a 

financial crisis early in 1990s that affected the government-owned electric power 

system. Characterized by subsidized rates, bureaucracy, construction delays, 

and high cost of large generation projects, the need for a reform urged for 

fundamental constitutional changes. In response, the Colombian government 

initiated a major electricity industry restructuring in 1994. This restructuring was 

carried out trough Constitutional Laws 142 and 143 which framed the regulatory 

outline for the development of a competitive market.  

 

Colombians emulated the United Kingdom model with slight differences 

that sought to hone a solid electricity system. Their objective was to avoid 

previous system failures, such as the blackouts that took place in 1983, 1992, 

and 1993, where the constrained government lacked sufficient capital for 

required expansion and improve plant technologies (Arango, Dyner, & Larsen, 

2006). The Energy and Gas Regulatory Commission (CREG) was created and 

was in charge of the transition process (García, Rojas, & Velásquez, 2005). 

 

In terms of power generation, Colombia relies heavily on hydropower 

generation. The hydroelectric system supplies 75% of the total electricity output. 

In second place, conventional technologies represent 22% of the total supply 
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mix. In addition, annual growth plummeted during the years of 1992 and 1993, as 

implied before; this led to widespread blackouts in the country. Since the 

restructuring, power generation grew from 41TWh in 1994 to 52TWh in 2006, a 

total increase of 26 % (EIA, 2006). 

The Colombian power system is considered to be one of the most open 

markets not only in Latin America, but among the developing world (Arango, 

Dyner, & Larsen, 2006). The sharp economic crisis heavily affected both, small 

and large consumers. This situation worsened in 1999 when the GDP fell by -4% 

in that single year, pushing consumption down sharply as well. Since 

restructuring took place and the economy started to recover again, power 

consumption has increased at an annual average of 2.3% from 32TWh in 1994 to 

40TWh in 2006 (EIA, 2006). 

 

Current Situation 

The electricity market in Colombia is characterized to be one of the few in 

Latin America where pool prices are established in a bidding process. Pool price 

refers to the power pool operated by a centralized, independent organization that 

defines the standards for electricity price bids as well as the evaluation of those 

bids. Therefore, the system is price-based instead of cost-based as in other 

countries in the region. In general, companies submit daily bids on prices to the 

Dispatch National Center (DNC) (Millán, 2001). According on merit order, DNC 

decides to dispatch taking into consideration system constrains. In order to 
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provide investment incentives on generation, Colombia has established a 

capacity payment mechanism. These incentives are allocated in accordance to 

an optimization simulation model operated by the DNC and regulated by the 

CREG (Arango, Dyner, & Larsen, 2006). 

 

Like some other countries, Colombia‟s dependence on hydropower 

generation results in high price volatility. Figure 21 shows prices volatility n the 

spot market, while monthly power demand in MW grew constant (1995-2009). 

Due to adequate restructuring, the system has been strong enough to resist 

fluctuation and supply electricity without suffering major blackouts. In contrast, 

prior to restructuring, Colombia used to have widespread blackouts, intermittent 

service, and electricity coverage below 80%. In result, the 1994 regulation 

appeased many critics showing that deregulation brought important benefits and 

sufficient strength to face subsequent droughts. Despite the reliability of the 

system, it is unclear if it would be able to meet a growing need in capacity as 

both, demand and economy have been steadily rising. Some critics say that it is 

until recent years that the really strength and benefits from the capacity payment 

mechanism and the system will be proven (García, Rojas, & Velásquez, 2005). 
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Figure 10: The evolution of pool electricity prices in Colombia from 1995 to 2009. 

Source: SIMEC, 2009. 

Subsidies 

 Colombia has significant social, regional, and economic inequalities 

to electricity access. Without a subsidy scheme, the poor sector of the society 

would not have access to power service. Therefore, subsidies play an important 

role of reaching and redistributing the social welfare as mandated by law. The 

cross-subsidy system is linked between users living in relatively wealthy areas, 

and from users consuming higher amounts of electricity, to those living in areas 

considered poor demanding less electricity (Jaimes & Llanos, 2000).  

 

By law, Colombia classifies residential areas in six socio-economic tiers in 

order to determine electricity rates, water and other public services. Hence, those 

consumers living in poor areas whose electricity consumption is low receive 

subsidized rates for electricity and natural. A high proportion of the cross-
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subsidies are financed by consumers living in areas considered prosperous and 

who use more electricity. The cross-subsidies cover about 25% of the electricity 

and gas bill for low-income consumers. The portion that cannot be covered by 

the subsidies is covered by a government fund benefiting, on average, 7.5 million 

people across the country. In addition, subsidies are also fixed to procure the use 

of diesel for power generation in non-grid-connected zones (ESMAP, 2007). 

 

Future Concerns 

Current issues represent the limited network interconnection between 

Colombia and the rest of the neighboring countries. Electricity exchange that take 

place within Ecuador, Peru, and Venezuela. These countries belong to the 

Andean Electricity Market. The need for an integrated international electricity 

market is essential to take and boost economic growth within the region. Today 

Ecuador imports 10% of its electricity from Colombia, which for the former 

country represents only 3% of its output. Interconnection with Venezuela is also 

important to consider since time difference could help supply low cost electricity 

without affecting domestic demand (García, Rojas, & Velásquez, 2005).   

 

Market prices have decreased and have remained low over the years, but 

rates and subsidies are still a major concern today. Therefore, these problems 

have created issues for an important number of distribution companies, who see 

a high market risk due to the fact that customers might be incapable of paying for 
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electricity, more power losses, and less infrastructure maintenance. Today, 

CREG has taken under consideration a wide range of studies in order to be able 

to further propose a second round of market reforms. Nevertheless, there have 

not been major changes or progress since 2000 when the national studies were 

finished (Arango, Dyner, & Larsen, 2006). 

 

Mexico’s electricity market overview: 1992 Electricity reform 

attempts 

 

The electric power industry in Mexico is characterized as a vertically 

integrated government-owned system. The electric industry is managed by one 

electricity utility: Federal Commission of Electricity (CFE). It is in charge of 

handling the entire power value chain and at the same time comply according 

government mandates for infrastructure development needs.  

Electric reforms attempts started in 1992, when the president in place 

reformed the electricity law allowing private participation in electricity generation. 

Many critics considered this act to be unconstitutional; since then, reform 

opponents have obstructed almost all of the newly proposed restructuring 

reforms. Despite these controversies, the Energy Regulatory Commission (CRE) 

was created in 1993 as an autonomous agency in charge of regulating the 

natural gas and electricity sector. However, the scope of its functions is only 

related to the regulation of private power producers; jurisdiction over CFE is not 
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considered to be part of CRE‟s mission. Today, CRE's role has been mainly 

focused on the natural gas sector and not so much on electricity as one would 

expect. Electricity rates are decided by the Ministry of Finance and the Energy 

Secretariat (SENER), only considering rate recommendations from CRE.  

Moreover, SENER is in charge of defining the energy policy of the country within 

the framework defined by the Constitution (SENER, 2006).  

Recent reform attempts have been carried out by different presidents in 

the late 1990‟s and in 2000, facing strong political resistance. They have tried to 

give CFE greater efficiency and competitiveness with no real success. At 

different moments in time, reform attempts failed by not passing the Congress 

approval; in other instances, the electricity workers union rejected any 

fundamental change, resulting in a great burden for restructuring proponents. 

The reason was based on the premise that the energy sector is strategic for 

national sovereignty. As stated by the Mexican Constitution the electricity sector, 

as the oil and natural gas sector, remains under government ownership. 

Consequently, there have been limitations for private domestic and international 

participation, which are only allowed to operate under specific service contracts 

(Victor, Carreón, & Armando, 2003).  

Independent Power Producers scheme 

Private participation in Mexico is allowed under the following schemes: 

build-lease-transfer, Independent power producer, and publicly financed plant. 

Despite that power generation sector was opened to private participation in 1992, 
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CFE still holds two-thirds of installed capacity, around 50GW. The rest is held by 

private generators: about 23 GW of generation capacity. Most of the generation 

capacity added consisted of combined-cycle gas-fired turbines (CCGFT). By law, 

private generators have to sell all their output to CFE since they are not allowed 

to sell directly to final consumers. Hence, between 1997 and 2009, CRE has 

awarded 22 permits for Independent Power Producers (IPP), a total of 13 GW of 

new capacity. This scheme has allowed large companies to auto-supply they 

electricity needs and not depend on CFE. Hence, better technologies and greater 

efficiencies have been achieved, but, the elevated maintenance cost and the 

high transmission and distribution losses directly affect the system, constraining 

national competitiveness as well as quality and service (SENER, 2006). 

 

Today, power generation in Mexico relies heavily on conventional thermal 

sources, which represent around 76% of total power generated and installed 

capacity; the second electricity source is hydropower generation, which 

represents about 14% (EIA, 2006). Alternative energies such as solar, wind, and 

biomass resources represent a large resource potential in the near future, 

however, these technologies have not been fully exploited. Geothermal energy is 

the only renewable source, besides hydropower, that has a significant 

contribution to the energy mix, accounting for a 2% of total generation capacity. 

According to SENER estimations, from 2006 to 2015, an important industry 

expansion is expected and further investment will be required as illustrated in 

http://en.wikipedia.org/wiki/Energy_mix
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Figure 11. Some people consider that only the private industry will be capable of 

carrying this development program and to inject the required capital. As of 2009 

there was an estimated addition of about 14.8 GW of new generation capacity 

form private combined cycle plants (SENER, 2006). 

 

Figure 11: Mexico‟s power generation by type of contract scheme and type of source. 
Source: Adapted from SENER, 2006. 

 

In terms of power demand and annual GDP growth, in the last 20 years, 

Mexico has been affected by different events including the economic recessions 

of 1983, 1986, and 1994. In result, power demand grew at lower rates in contrast 

with other Latin American countries. Nevertheless, despite the monopolization of 

the industry and economic crisis, the country has been able to increase its 

installed capacity from 27GW in 1990, to 50GW in 2006, an 85% increase (EIA, 

2006). This expansion has been achieved due to the Independent Power 
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Producers, co-generation, and public concessions to private companies. These 

schemes have allowed multinational energy intensive industries to consider 

competitive projects such as: manufacturing, automotive, food processing, and 

assembly. 

Electricity Rates 

During the last decade, average electricity rates in Mexico have been held 

below cost with the aim of maintaining macroeconomic and social stability 

(Sánchez A., 2002). Electricity rates are set by an inter-agency group comprised 

of the Energy Department, Regulatory Energy Commission, Federal Electricity 

Commission, National Water Commission, and the Treasury Department, who 

meet regularly once a year, when they prepare a rate proposal for the 

subsequent year. As mentioned before, rates are approved by National Treasury 

Department and not by the CRE. For the industrial and commercial sectors, 

electricity supply is priced on a rational cost basis for large firms (SENER, 2006). 

Table 4 shows the current electricity rates in Mexico. 

 

 

Table 4: Electricity Rates in Mexico 
Source:  (SENER, 2006)  

 

Subsidies 
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This is considered as one of the major issues since agricultural and 

residential customers have historically received large subsidies. Therefore the 

subsidized electricity sold is significantly underpriced, contributing to a rapid 

growth in demand.  As an example, in 2009, the average residential rate covered 

only 43% of the generation cost. The problem arouses when the medium and 

high income homes capture most of subsides and not the low income customer, 

becoming a fair allocation problem. Another issues presented is that the subsidy 

has risen consumption, not accounting for the total costs, creating a huge deficit 

for the utility companies (Sánchez A., 2002). 

Current Concerns 

The future estimated electricity demand and current economic growth rate 

suggests that Mexico‟s monopolistic scheme does not present a competitive plan 

for the country. However, independent power producers will likely be the solution 

for infrastructure and generation growth, the high inefficiencies and power losses 

in the transmission and distribution represent a high cost of opportunity for 

investors. Therefore, the government should guarantee competitive infrastructure 

and introduce competitive policies to really catapult development. Second, the 

union electricity workers negatively affect the image and management of the 

national electric company, creating uncertainty and raising concerns. If the power 

system is to remain nationalized, then, there should be a structural change 

towards a more professional setting of the operation and management, avoiding 

bureaucracy and political interests to really benefit final customers and the poor. 
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Conclusion 

The market overview suggests that, even though the restructuring process 

started almost three decades ago, it has not been completely well adapted, and it 

still needs to be perfected in second or third rounds of electricity reforms. Hence, 

it is important to examine the economic factors and conditions under which these 

models have succeed or failed. Electricity market restructuring is a complex topic 

and, as noted in this chapter, for each country it has to be perfectly tailored. In 

the case of the five Latin American power markets, it is clear that for some, 

restructuring has worked as expected; but, others have encountered serious 

troubles like the 2001-2002 crises. On the other hand, not restructuring the 

market has potential operational consequences like in Mexico, harming and 

mining future socio-economic development programs (Arango, Dyner, & Larsen, 

2006). 

 In the next chapter, a cross-country utility comparison will be 

performed, contrasting each country for thorough assessment. With this, it will be 

possible to find an accurate explanation of which issues should be assessed, and 

what policies are actually working as expected. 
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Chapter 4: Cross Country Comparison of the five 

electricity markets evolution 
 

Next, a cross country comparison summary will be illustrated in order to 

contrast the electric system characteristics for the five countries selected. Based 

on information collected from different sources, this comparison helps 

conglomerate, in a more graphical way, the information described in the previous 

chapter. Furthermore, it is intended to differentiate which power systems have 

achieved better results throughout the electric power value chain. In the second 

part of this chapter, a summary of qualitative and quantitative indicators will also 

be presented for a concrete understanding of the Latin American‟s electricity 

restructuring efforts. 

 
Installed Power Capacity 

For many years, installed power capacity by country has shown the same 

mix with slight changes. Fossil sources and hydropower generation are the  most 

common sources for electricity. The rising concern to secure energy 

independence and a sustainable environment has encouraged governments to 

propose the use of clean technologies as well as to explore alternative sources.  

Recently, renewable energies have started to be considered more into the 

energy debate, but the actual implementation on a commercial scale basis is still 

a challenge since there are no tangible renewable energy policies to tap this 

potential, except from Brazil who is a pioneer in sugarcane ethanol.  
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As commented earlier, due to its vast hydroelectric resources Brazil‟s 

hydropower capacity represents over 76% from its total generation capacity. 

However, Brazilians have been exploring alternative sources such as power co-

generated from sugarcane for many decades. As of 2004, the installed capacity 

by this source represented 995MW, which corresponded to 1.32% of the overall 

installed capacity in the country. This source of power represents a solution 

against the dry summer months (June- August), when sugarcane production and 

processing is at its apex, while water reservoirs are at the lowest tier. Currently, 

the estimated sugarcane power capacity at current economic levels is estimated 

to be 4GW (Martines-Filho et al., 2006). Likewise, Colombia‟s electric system 

relies 66% on hydropower generation plants and 33% on fossil fuel technologies.  

On the other hand, petroleum countries like Mexico have a large fossil 

based power capacity infrastructure. Therefore, about 75% of the country‟s 

installed capacity comes from this type of source, mainly for natural gas fired 

power plants. In comparison, countries like Chile, who has limited resources, 

relies on natural gas imports to supply its electric system, which is comprised by 

63% fossil technologies and 36% hydropower plants. Similarly, Argentina‟s 

power capacity relies heavily on hydrocarbon sources. Figure 12 depicts installed 

power capacity by type (EIA, 2007). 

Nuclear energy in Latin America accounts for 4.3 GW of installed capacity 

as of 2007. There exist only 6 nuclear power plants: 2 in Mexico, Argentina, and 

Brazil. It represents 3% of the total capacity installed in Mexico, 4% of Argentina, 
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and 2% of Brazil‟s total installed capacity. Despite that nuclear energy is widely 

used by other nations; it represents a political, financial, and public challenge to 

introduce it to Latin America at larger scale. Some advocate that nuclear energy 

should be considered as an alternative source against the high petroleum prices 

and energy security during drought cycles as well as to contribute towards 

energy independence (Squassoni, 2009). 

 

Figure 12: Installed Capacity by Type of Fuel as of 2007 
Source:  Adapted from EIA, 2007 

 

Gross Domestic Product, Power Generation & Consumption 
Evolution 
 

Since 1990 to 2008, overall countries‟ economic performance exemplified 

by the Gross Domestic Product (GDP) has been affected by different economic 

and financial downturns. The resulting damages, as described previously, had 

dictated most of the economic policies to restructure key industries, including the 
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electric power sector. In particular, Chile, who restructured its power market and 

implemented earlier economic policies against financial downturn, reflect a solid 

annual percentage GDP growth since earlier 1990s in contrast with the rest of 

the countries.  For example, annual percentage GDP growth for Brazil, Colombia 

and Mexico had grown at lower rates on a year basis, affecting countries‟ 

government spending, gross investment, national currency, interest rates, and 

production output. Therefore, the electric power markets have resulted affected 

due to the high correlation with the economy‟s performance. 

 Cross-country comparison depicted in Figure 13, illustrates GDP growth 

by country contrasted with the Latin Americas‟ average annual growth. As 

noticed, the 2001-2002 crises severely hit the region‟s economy. In recent years, 

Argentina has shown greater annual growth rates of 6-8%followed by Colombia, 

Chile, and Brazil. On the other hand, Mexico‟s GDP growth has been below the 

regions average, constraining its potential industrial and commercial growth as 

well as its strategic commercial advantage due to its proximity with the world‟s 

largest consumer economy, the U.S.A. 
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Figure 13: Historic GDP growth by country 1990-2008  
Source:  Adapted from ERS, 2008 
 

Electric power generation data from 1980 to 2006 portray a similar pattern 

as the GDP evolution. Overall, the region‟s power output grew at an average 5%, 

while other developed regions as U.S.A. or Europe grew at 2% for the same 

period.  For instance, Chile‟s power generation present the greater growth rates 

with respect other countries. Its electric market liberalization and competitive 

scheme has allowed it to grow at a faster rate. In contrast, Mexico‟s closed 

system has limited its growth despite the 1992‟s restructuring attempt, where 

competition was introduced only in power generation with significant 

improvements. In the case of Colombia, Brazil, and Argentina, who initiated 

power restructuring programs between 1992 and1994, have had greater growth 

rates at the beginning of their reforms due to the private capital injected in their 

generation sector as shown in Figure 14. However, after 2000 the lack of 

investment incentives as well as a sound pricing mechanisms, refrained investors 
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from further capacity expansion, compromising the power systems of those 

countries that depended more on hydropower plants or natural gas imports. 

 
Figure 14: Power Generation Growth by Country 1980-2006 
Source:  Adapted from EIA, 2007 
 
 

Power demand behaves in similar fashion as power generation with 

respect national economic performance. From 1990 to 2006, net electricity 

consumption in Latin America grew at annual average rate of 4%, while 

developed countries grew 2% for the same period. Through the 1990s decade, 

countries experienced mixed annual consumption growth rates. In the case of 

Chile, it experienced solid demand rates like in 1995, reaching 22% demand 

increase from the previous year, in general, Chilean‟s averaged 8% consumption 

growth during the 1990s decade; Argentina had an important demand expansion 

right after it restructured its market, but in 1994 consumption fell by 9% due to 

economic crises, in general, it averaged 6% increase for the same period. Brazil 

and Mexico had had discrete expansion rates, averaging 4% demand growth; 

after Colombia reform its market, it had significant power demand expansion, but 
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similar to the rest of Latin American countries, economic crises limited its growth 

averaging a 2% growth throughout the 1990s. 

From 2000 to 2006, the electric power systems demonstrated steady 

behavior with respect the previous decade. Power demand was mostly affected 

by the severe drought that struck the region along with the high volatility in the 

natural gas price. The country that was most affected was Brazil who saw its 

hydropower system severely compromised, forcing the government to implement 

urgent rationing programs to avoid major blackouts as well as economic damage. 

Similarly, Argentina‟s economic downturn in 2000 impacted its power demand 

growth by -4% in 2002 as noted in Figure 14. As mentioned in the last chapter, 

Argentinean‟s faced a steep fall on their economy, pushing them to implement 

measures such as freezing electric rates and to implement subsidies to 

encourage growth. However, this has not encouraged infrastructure investment 

and became a serious issue. 

 

Figure 15: Power Consumption Growth by Country 190-2006 
Source: Adapted from (EIA, 2007). 
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Cross-Country Comparison of the Power Distribution Sector 

This section presents an integrated assessment of the efficiency 

performance evolution of the power distribution sector for the five countries 

selected, based on the World Bank data set (2006).  Therefore, different 

operational indicators were selected to compare countries‟ power distribution 

sectors. These indicators are divided in different areas: input, operational 

performance, labor productivity, output, quality and customer services, and 

prices. 

Input  

First, in order to measure the efficiency of a power utility, it is important to 

distinguish the inputs or, in other words, resources that are introduced into the 

system such as: number of employees, energy, information, and finance in order 

to obtain a desired output. In particular, for this work, the inputs described are: 

number of employees, operational and cost expenditures. 

 

From 1995 to 2005, total number of employees in the distribution sector 

depicted a declining trend as in other parts of the value chain, an even industries 

after were privatized. This is explained due to efficient uses and practices 

requiring fewer employees and better uses of resources. After restructuring, 

Brazil, Chile, Colombia, and Argentina have decreased their number of 

employees in the distribution sector. As an example, in 1995 Brazil‟s number of 

personnel employed in the distribution sector was about 138,000; by 2005 it 
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decreased to 73,000, a 47% decrease. However, for the same period Mexico 

increased its personal employed by 20%, going from 43,700 people employed in 

1995, to 52,400 in 2005 just in the power distribution sector. As of 2005, the total 

personnel employed in the distribution sector for five countries selected were 

177,000; where the rest of the Latin American countries employed 60,000, or 

only 25% of the total personnel. This suggests higher opportunity costs and 

challenging effective planning to the system regulators and to the overall 

operational resources. Despite that this kind of downward trend is a natural shift 

of the industry, in some cases there have been contentious debates of the 

negative impact on the job market due to the jobs lost. Therefore, some 

companies, lobbies, and politicians have addressed this issue by encouraging 

service and commercial companies as well as to prepare high qualified personnel 

(Bernat & Besmedrinsnik, 2003). Figure 16 illustrates the historic downward trend 

of people employed in the distribution sector. 

 

Figure 16: Personnel Employed in the Power Distribution Sector 
Source: Adapted from World Bank, 2006 
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Another important measure is the amount of money that is invested into 

the system to efficiently operate. Total expenditures (Totex) in the distribution 

sector are considered as the sum of operational expenditures (Opex) and capital 

expenditures (Capex) invested; which represent another key point to compare 

utilities‟ performance in achieving greater operational efficiencies of the total 

energy sold in MWh and per connection. In general Opex relates to the operation 

of the distribution segment, including electricity purchases, taxes, transmission 

payments, and so forth. Capex consists in cost involved to acquire, expand, 

repair, or renovate fixed assets. For instance, from 1995 to 2005, Chile had the 

highest TOTEX invested followed by Colombia and Argentina. This implies 

greater participation of domestic and international private companies in the 

distribution, bringing greater number of resources (inputs) into the system. On 

the other hand, Mexico and Brazil have had lesser Totex involved per MWh sold 

and per connection, suggesting a network with great deficiencies and lack of third 

party participation as shown in Figure 17 (World Bank, 2006). 
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Figure 17: Totex evolution per connection and per MWh sold (in US$) 
Source: Adapted from World Bank, 2006 

 

Labor Productivity 

The labor and productivity indicator refers to the number of connections 

and energy sold per employee. As shown previously, fewer number of 

employees resulted from better uses of resources, capacity, and technology. 

Therefore, this indicator helps contrast real efficiency gained from more qualified 



 

 67 

 

employees due to greater private participation as well as competition in the 

distribution sector. Hence, labor productivity would likely be affected by increased 

private participation, population growth, and distributional losses.  

Notably, Chile presents the greatest number of residential connections per 

employee with around 1,349 in 2005 followed by Colombia, Brazil, Argentina, 

and Mexico with 971; 813; 633; and 485 respectively. Excluding Mexico, the rest 

of the four countries saw a major increase in labor productivity with respect the 

previous years.  On the other hand, energy sold per employee was also greatly 

improved. Chile had the most efficient use of its human resources with 

9,248MWh sold per employee followed by Brazil, Argentina, Colombia, and 

Mexico with 4,463; 4,389; 3,737; and 3,234 MWhs sold per employee (World 

Bank, 2006). Table 5 concentrates labor productivity indicators by country. 

 
Table 5: Labor productivity indicators 1995-2000-2005. Source: Adapted from World Bank, 2006 

 

Operating Performance 

The operating performance indicator refers to the percentage of private 

management of connections, and total distribution losses from technical and non-

technical reasons. 
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After restructuring, private management of the connections in the 

distribution sector increased considerably. For instance, Brazil, Argentina, and 

Colombia increased private participation from 0% in 1995, to 95%, 75% and 45% 

respectively in 2005. Remarkably, Chile has achieved 100% private participation 

as of 2005. In contrast, Mexico who had 0% private participation in 1995 

remained in the same level as of 2005 (World Bank, 2006). 

 Distributional losses by country, refers to the efficiency of the system to 

carry the electricity generated. In short, technical losses represent the energy lost 

in the network for physical reasons; non-technical losses represent the amount of 

energy that is either stole from the system or lost due to lack of operational 

efficiency. Historically, Chile has had the lowest distributional losses in the region 

with only 6% lost. In contrast, the rest of the countries have achieved average 

total distributional losses of 14%. Particularly Colombia, who used to have 23% 

distributional losses in 1995, has accomplished great improvements due to 

power restructuring, but still has one of the highest levels of energy lost due to 

non-technical losses with 16% lost in distribution (World Bank, 2006). 

Output 

Output variables reflect the countries‟ power utility efficiency and operational 

hability. As shown earlier, each country has different input priorities for their 

systems. The output indicators considered are total number of subscribers, 

including residential and non-residential; total electricity sold per year; and 

electricity coverage.   
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Total numbers of subscribers within the utility area depend upon the size 

of population and country; in 2005 Mexico and Brazil had the higher number of 

subscribers with 58 millions and 29 millions respectively, representing arduous 

challenge for the system operators. The rest of the countries had an average 

number of subscribers of 8 millions (World Bank, 2006). Similarly, for the total 

number of residential subscribers in the utility area, Brazil and Mexico had the 

highest number of subscribers with 49 and 25 millions respectively. With respect 

total electricity sold per year, once again, Brazil and Mexico had the highest 

electricity sold due to their robust system and country size as shown in Table 6 

as of 2005. It is important to bear in mind, that distributional losses impact total 

output and, therefore, the potential revenue that can be collected from higher 

efficiencies. As of 2005, electricity coverage for the five countries was, on 

average, 94%. For the same year, Colombia had the lowest electric power 

coverage with only 86%, however, back in 1995 only 79% of the territory was 

covered. This represents a greater improvement after the power market was 

restructured. Similarly, Brazil‟s coverage grew from 84% in 1995, to 97% as of 

2005. The rest of the countries had constant coverage levels above 92% for the 

same period (World Bank, 2006). 

 
Table 6: Output Indicators 
Source: Adapted from World Bank, 2006 
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Quality and Customer Service 

With regard to customer service and quality, two main indicators are 

presented: average duration of interruptions per subscriber measured in hours, 

and average frequency of interruptions per subscriber. 

Back in 1995, countries like Brazil and Colombia used to have 21 and 31 

hours of electric service interrupted by subscriber. This represented a high cost 

for the consumers, specially companies and large industries, as well as a high 

cost for the countries‟ competitiveness. For the same period, countries like Chile, 

Argentina, and Mexico reported 11; 5; and 3 hours interrupted per subscriber. 

Ten years later, in 2005, after restructuring, the situation considerably changed. 

In the case of Colombia, it reported interruptions for a total of 66 hours, while 

Mexico, Chile, Brazil and Argentina increased to 4; 11; 16; and 6 hours 

respectively.  

In addition, frequency of interruptions was also improved after the 

restructuring with one exception. Colombia used to have 133 interruptions per 

subscriber in 1995, ten years later, it had 185 interruptions. Suggesting poor 

network maintenance and low infrastructure investment. Despite restructuring 

efforts, the rest of the countries Argentina, Brazil, Chile, and Mexico experienced 

small changes. This can be partially explained because transmission and 

distribution network were not fully privatized and have remained under 

government control. In addition, in some cases, due to the lack of incentives to 
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expand the network and low electricity rates in place, private investors have 

refrained from further investing. 

 

Electric Rates 

Nominal electricity rate, presented by the World Bank data (2006), is a key 

indicator for cross-country comparison in order to better understand the power 

market structure and behavior in relation with pricing electricity. For instance, the 

average price per MWh sold, which includes fixed and variable components, to 

residential and industrial consumers in recent years present an upward slope 

behavior. As of 2001, Colombia and Mexico‟s average residential rate was 

US$62 and US$64 per MWh and an average industrial rate of US$64, and 

US$59/MWh respectively. These were among the lowest rates in the Latin 

American region. In contrast, Argentina, and Chile had an average residential 

price around US$88.4, and US$88.3 per MWh respectivly, whereas average 

industrial price were at  US$116 and US$61/MWh due to the economic crisis, 

high fuel prices, and severe drought that principally affected the south america 

region.  It is important to recall that power rationing programs were implemented 

by Brazil, and Chile encouraging to decrease power consumption in order to 

compensate the low reservoir levels and to manage their hydroelectric power 

plants avoiding further widespread blackouts.  

In addition, recalling from the previous chapter, Argentina implemented an 

urgent economic measure by freezing eletricity rates for the consecutive years. 
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Consequently, from 2002 to 2005 Argentina had the lowest residential and 

industrial rates among the region, while the rest of the countries increased their 

electric rates above marginal plant cost as shown in Figure 18 and 19. For 

instance, in 2005 Argentina‟s residential and industrial rates went down to US$47 

and US$46/MWh, while Colombia and Chile‟s average residential rate went up to 

US$97 and US$109/MW, moreover, industrial rates went up to US$97 and 

US$84 per MWh respectively.  

Recalling previous disccussion, one of the issues in Argentina has been 

the low rates that did not encourage private infrastructure investment. Similarly, 

in the case of Mexico and Colombia, low rates have represented a high 

opportunity cost from subsidized rates that had not reflected the real cost of 

electricity. Up to 2005, Brazil was the country with the highest residential rates 

followed by Chile across the Latin American region (World Bank, 2006). 

 

 

Figure 18: Average Residential Rate (US$/MWh) 
Source: Adapted from World Bank, 2006 
 



 

 73 

 

 

Figure 19: Average Residential Rate (US$/MWh) 
Source: Adapted from World Bank, 2006 

 

Private participation Summary (Generation-Transmission-

Distribution) 

This section qualitatively summarizes private participation in the electric 

power value chain for the five countries selected. In the case of Argentina, has 

achieved high levels of private participation, more than 60%, across its electric 

power system. In contrast, Brazil has presented low levels of private participation 

in the generation and transmission sectors with 30% and 10% respectively. This 

suggest, that more incentives and policies should be applied to promote more  

competition in the sector. Furthermore, Chile has had the most open and 

competitive power system with more than 90% ownership across generation, 

transmission, and distribution. Moreover, Colombia has had similar trouble 

achieving competitive structures due to lack of public policies to attract 

investmentm specially in transmission and distribution, where there is only 10% 

and 44% of private participation. Finally, Mexico has shown the most closed 
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market with no private ownership at any level, except, generation with 30% 

private participation achieved as of 2006  as noted in Table 7 (Espinosa 2001 at 

IADB, 2001). 

 
 

Table 7: Private ownership in the electric power industry 

Source: Adapted from Espinasa, 2001 at  IADB, 2001 and SENER, 2006. 

Market share of the three largest firms 

In a competitive market, the market share of each firm ought to be in a 

balanced level in which the shares of each company represent competition. A 

high market share held by one or some small number of companies would 

assymetric market power. Looking  at the market share of the three largest firms 

of the five countries analyzed, the data suggest that restructuring reforms have 

not completely introduced the desired competition. For instance Chile, Brazil,  

and Argentina have had a fairly balanced level of competition where the three 

largest companies control around 50% of the market. Transmission sector, 

considered a natural monopoly,will have fewer companies but it is meant to be 

highly regulated. In the case of Mexico, the largest firm CFE controls and owns 

100% of the market, suggesting low competition levels as shown in Table 8 

(Espinosa 2001 at IADB, 2001). 
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Table 8: Market share of the three largest firms 

Source: from Espinasa, 2001 at  IADB, 2001 and SENER, 2006. 

 

Price Setting Mechanisms 

Each country has applied different price setting mechanisms to control 

market prices across the power value chain. For example, price cap mechanism 

is set by the authority, encouraging cost minimization and efficient operarion. On 

the contrary, a low price cap could disincentivize firms from participating in the 

industry; a high price cap could permit monopolistic behavior with excessice 

profits. On the other hand, cost of service pricing refers to the average cost of the 

supplying firms. The efficiency standard mechanism is based on a combination of 

price cap and different cost. Some have argued that this system requires a heavy 

load work of gathering information, making it difficult to operate cost as shown in 

Table 9. This has created great discomfort in Chile in recent years  (Brennan, 

Palmer, & Martinez, 2002). 

In terms of pool design, Argentina, Brazil, Chile, and Mexico have based 

their market prices on a cost based pricing model. They have used this method 

by factoring in the price of a product or service that uses direct costs, indirect 

costs, and fixed costs. Then, these costs are converted to per unit costs for the 
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product and then a predetermined percentage of these costs are added to 

provide a profit margin. On the other hand, Colombia has used price bidding; this 

refers to those wholesale transactions in electricity that are cleared and settled 

by the market operator, matching offers from generators to bids from consumers 

at each node to develop a classic supply and demand equilibrium price 

(Brennan, Palmer, & Martinez, 2002). 

 

Table 9: Price setting mechanism by country 

Source from Espinasa, 2001 at  IADB, 2001 and SENER, 2006. 

Price Volatility 

This refers to electricity price fluctuations across time due to different 

features. For example, spot electricity prices in Brazil, Chile, Colombia, and to 

some degree Argentina are highly correlated to rainfall in the region. Therefore, 

this makes the market extremely volatile during extreme conditions as well as 

high risk uncertainty for future projects. While there is excessive rainfall in some 

regions, others are battered with widespread water scarcity and drought. 

Consequently, a prolonged lack of water leads to increase price and volatility; or, 

in contrast, an excessive rain increases reservoir levels which decreases prices 

at a point in which non-hydro generators struggle to operate. Figure 20 

illustrates, price volatility by country from 1992 to 2004 (Arango, Dyner, & Larsen, 
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2006).  Power contracts represent an alternative to those companies who wish to 

minimize price risk and uncertainty, however in practice is not widely used since 

only certain industries can afford lock in special prices under long term contracts. 

In Argentina only 38% of the electricity is traded in contracts; Brazil, 85%; Chile 

100%; Colombia 70%; and Mexico. In addition, it is also important to point out 

that political instability in Latin America generates heated debates, leaving 

analyst and general public uneasy about the country‟s energy future. These 

factors affect the risk of uncertainty perceived by foreign investors hindering their 

willingness to invest in future projects (Arango, Dyner, & Larsen, 2006). 

 

 

Figure 20: Price volatility by country 

Source:  Arango, Dyner, & Larsen, 2006 
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Reserve Margin Indicator 

This refers to the amount by which the utilities‟ total electric power 

capacity exceeds maximum electric demand. Brazil and Chile had experienced a 

sharp electricity supply crises due to small reserve margins and lack of 

investment on generation capacity. Lack of planning derived in major electricity 

shortages and high electricity prices. In contrast, Argentina and Colombia have 

had high reserve margins, resulting in low spot prices as recorded back in 2000.  

Some people suggest that the underlying consideration for high reserve margins 

was the deep economic recession that each country went through. Therefore, the 

information suggests that there is a direct relationship between economic 

behavior and electricity demand, where insufficient electricity generation capacity 

could potentially undermine future economic growth (Arango, Dyner, & Larsen, 

2006). 

Qualitative summary 

The following Table 10 suggested by Arango (2006) represents a 

qualitative summary of the 5 countries selected. In here, one can appreciate a 

cross-country comparison on their current electric system state in different areas, 

including: reserve margin, volatility, market power, losses, and interruptions.  
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Table 10: Qualitative summary of a cross comparison of the 5 countries 

Source: Adapted from Arango et al., 2002 

 

Conclusion: Fail to Plan, Plan to Fail 

The data reviewed suggests that electric market restructuring, per se, 

does not imply that investors will start investing in additional capacity or more 

efficient technologies. They will likely start looking for macro and microeconomic 

signals that will represent investment opportunities as well as for new project 

expansions. While investment decisions take time, governments and regulators 

in any country, including Latin America, should work on create solid market 

reforms that allow trustworthy functioning of their institutions, economy, and 

environment. As noted in the following lines, those countries that fail to plan, plan 

to fail. For instance, back in 1996, Brazil was expecting a reduction in 

hydroelectric capacity due to the climatic effects that had been decreasing hydro 

reservoir levels drastically. Years later, in 2001, the problematic situation had 

become in one of the worst energy crises of the country. Despite that, the 

restructuring reforms that were already in place, were snot clear for investors, 
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consequently, no new capacity was constructed nor planned (Ariztía & Watts, 

2002).  

 

When analyzing countries whose economies were recovering as 

happened with Argentina and Colombia; investors would also were hesitant 

about carrying on forward energy projects. Furthermore, governments should 

have committed more resources to increase socio-economic expenditure 

programs encouraging steady electricity consumption patterns for reasonable 

periods of time as well as market certainty (Arango, Dyner, & Larsen, 2006). 

 

The bottom line is that those who fail to plan, plan to fail. An electricity 

crisis could potentially slow down economic growth and could potentially have a 

virulent effect. Therefore, restructuring should incorporate different lessons learnt 

and experiences from other markets. Planning and timing are essential and have 

to take under consideration many variables, time, technologies, policies, and so 

forth. Nevertheless, as some authors suggest, the statistics show examples 

where major shortage issues have not been foreseen nor prevented, as the 

California case in 2000-2001 (Ariztía & Watts, 2002). 
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Chapter 5 International Electric Market Integration and 

future agenda 
 

In review of the previous electricity market reforms in Latin America during 

the 1990s, there is a growing trend for natural gas use, particularly for power 

generation. Hence, natural gas will likely become the leading energy commodity 

traded among the region. Therefore, in order to take advantage of regional 

integration, the proposed market integration projects can and should guarantee a 

shield against price volatility and increase country‟s energy security. This chapter 

reviews current trends in electricity markets and its implications with Natural gas. 

In recent years, this power source has become an important factor in the energy 

mix of most of the countries not only in Latin America, but around the world. The 

reasons for an increasing interest in natural gas fired power plants are many due 

to economic feasibility, environmental, and improved technology, natural gas has 

become the fuel of choice for many countries.  

 

First, it will be important to take a close look on natural gas markets and 

its adequate integration in those newly restructured power markets. A correct 

holistic planning should take into account factors affecting short term and long 

term natural gas supply such as: Fuel switching, economy, weather, residential 

and commercial demand, electric generation demand, industrial demand, 

transportation, and technology (Deloitte Touche Tomatsu Emerging Markets, 

2004)).  
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In recent years, countries like México and Argentina have been presenting 

important additions of new combined cycle power plants due to the relatively 

short term construction time, high capacity plan factor,  and capital expenditures. 

For instance the cost of generating electricity from Combined cycle gas turbines 

is among the most competitive in the industry, which costs around 2.2 pence per 

kWh (p/kWh), compared with other similar generating power technologies such 

as: nuclear fission plants 2.3p/kWh; Coal-fired pulverized-fuel (PF) steam plant 

2.5 p/kWh; or Coal-fired integrated gasification combined cycle (IGCC) 3.2 p/kWh 

(PB power, 2004).  

Energy consumption for the Latin America region is estimated to doble by 

the year 2030. In other words, if the currents region consumption is 800TWh, by 

the year 2030, it will be 1600TWh. Similarly, power generation is expected to 

grow in the same proportion as well. However, as implied before, this capacity 

expansions are likely to be carried by private capital. For instance, the estimated 

investment required to meet future energy needs is US$1.6 trillion (Sagari, 2006). 

Hence, the increasing commitments to energy projects that have been carried 

out by the private sector in the past, represent an important source for project 

financing of the power and natural gas industries (PPIAF, 2008) as noted in 

Figure 21. 
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Figure 21: Investment Commitments to energy projects with private participation. 
Source: World Bank and PPIAF, PPI Project Database. 

 

According to Deloitte Touche Tomatsu Emerging Markets, Ltd (2004), the 

projected financing requirements for the power sector in emerging markets, have 

historically been achieved, due to the private industry participation. By 2020, the 

trend for increasing private participation will grow, where countries will compete 

to attract Foreign Direct Investment in order to meet their internal power need 

(shown in Figure 22)  (Deloitte Touche Tomatsu Emerging Markets, 2004). 
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Figure 22: Financing Required for the Power Sector in Emerging Markets 1990-2020 
Source:  Deloitte Touche Tomatsu Emerging Markets, 2004 

 

In order to take advantage of the close commercial ties across regions, in 1999 

Latin American countries have created different energy organizations to work on 

mutual synergies and hone a strong power systems. The most important is: 

OLADE 

The Latin American Energy Organization‟s (OLADE, in Spanish) mission 

is to help member countries improve their environmental and regulatory practices 

within the energy sector. One of its main tasks is to increase the knowledge base 

in energy-environmental management issues and secure long-term sustainability 

policies of its members. In addition, it was conceived to raise awareness on 

policy development for poverty reduction, rural energy, indigenous issues, and 

climate change. Particularly in electricity, OLADE‟s role is to become a link within 

the economic and social welfare of nations (OLADE). 
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In recent years, power production from the OLADE‟s countries had grown 

at solid average growth rate of 4%, representing in appealing investment 

opportunities for many international companies. Approximately 56% of the 

electricity produced comes from hydropower plants; 40% comes from 

hydrocarbons plants; 3% from nuclear power plants; and, 1% from geothermal, 

wind, and photovoltaic (PV) plants.  

Recently, international power transactions within the region have been in 

the order of 49,000 GWh/year. As of 2003, the greatest power exporter was 

Paraguay, with 45,173 GWh/y; in contrast, the country who most imported 

electric power was Brazil, with 37,141 GWh/y. In the future, with new country 

interconnections, power transactions are expected to increase among Central 

and South American countries, a challenging task for regulators and system 

operators. Particularly the Inter-American Development Bank, as well as other 

international agencies including the Latin American Energy Organization, has 

encouraged regional market integration as shown in Figure 23.  

 

 

 

 

 

 

 

 

Figure 23: Electricity Regional Integration 

Source:  (Council, 2008) 
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Today, the two major proposed projects are:  

1. - Electricity System of the Central American (SIEPAC, Spanish) 

Project Overview 

In 1998, many Central American countries signed the Regional Electric 

Market Treaty that consisted in the creation of a wholesale electric international 

market. This project consisted on a planned interconnection of the power grids 

across six nations. The objective was set to improve the reliability of their 

systems and lower electricity prices.   

In order to develop the SIEPAC project, countries planned the 

construction of transmission lines linking 37 million consumers from Guatemala, 

El Salvador, Nicaragua, Honduras, Costa Rica, and Panama. In recent years, 

Mexico, Belize, and Colombia have considered within the scope of the project. 

Figure 24 illustrates the SIEPAC region.  

 
Figure 24: SIEPAC region 
Source: IDRC, 2009  

http://en.wikipedia.org/wiki/Wide_area_synchronous_grid
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The estimated cost for the project was about US$316 million and had 

been financed by Inter American Development Bank, the six national 

governments, and Spain. Construction began in 2002, and it is expected to be in 

full operation by the end of 2009. As of 2006, the SIEPAC project had an 

installed capacity of 9GW and generated 35TWh out of which, 49% where 

generated from hydropower systems, 7% from geothermal plants, 42% from 

conventional thermal sources, and .06% from wind energy (EIA, SEGIB, 2009).  

Benefits from SIEPAC Project 

The project is expected to reduce the periodic power shortages in the 

region, reduce operating costs, and optimize the use of different sources of 

power such as geothermal and renewable energies. Moreover, it is expected to 

attract foreign investment in both, power generation and transmission systems 

that will benefit rural communities who lack reliable electricity access.  

 

Ownership, Regulation and Financing 

SIEPAC will be managed by the Regional Operations Entity comprised by the 

member countries and private stakeholders.  Today, the project is administrated by the 

Central American Electrification Council. The funding for the project has been carried out 

by the Inter-American Development Bank with around US$240 million and the Central 

American Bank for Economic Integration with US$ 90 million. Endesa, a private 

company from Spain has contributed with 20% of the total cost, while member countries 

have contributed with US$ 35 million (EIA, 2006).  
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2. - Southern Cone Electric Market Interconnections:  

 

In 2003, there were a total of 15 electricity interconnections projects 

among the countries of this region, the most important are the following (OAS, 

2007): -Brazil/Argentina Interconnection  

This project had been valued at US$ 230 million and is intended to supply 

1GW of power to Brazil originated from Argentina. The project consists in a 360 

km (225 mile) transmission line of 500KV (EIA, 2006). 

-Brazil/ Uruguay Interconnection 

The Brazilian company Eletrosul has an arrangement with Uruguay to 

purchase 70MW. The total cost of the project was estimated in US$30 million 

(EIA, 2006). 

-Bolivia- Brazil Interconnection 

This proposed project is currently under consideration and is expected to 

supply electricity from Bolivia to Brazil (EIA, 2006).  

 

 Energy integration will offer a supportive base for further integration of 

Latin America into the world economy. Having energy systems integrated, 

productivity and competitiveness would be improved, hence encouraging 

economic growth. Furthermore, an integrated regional energy system would 

lower energy prices and increase system reliability. For instance, the hydropower 

plants shared by Argentina and Brazil represent a challenging operational task to 
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dispatch electricity. Another example is the natural gas trading that can occur 

between the southern cone and Central America for electricity generation. 

It is important to mention that, despite the efforts to ensure an integrated 

international power market, it still lacks of measures to ensure long-term energy 

security. The incompatibility of legal frameworks among the Latin American 

countries represents a major issue; therefore, a comprehensive analysis should 

consider regulatory approaches to address issues such as: technology; clean 

production, fair competition; access to electricity services including rural 

electrification; and transparency in reporting business operations and services 

(OAS, 2007).  
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Chapter 6 Lessons Learned and Conclusion 

 

After two decades of electricity restructuring in Latin America, the task has 

not been easy. After the reforms, countries have experienced many positive 

achievements as well as negative drawbacks. Therefore electric power 

restructuring might be considered within a second or third wave of reforms. It is 

an ongoing process that will have to continue for at least as long as the systems‟ 

transition period, which can last decades (Arango, Dyner, & Larsen, 2006). 

 

In chapter 1, a conceptual country matrix and structure ownership was 

presented. Hence, after reviewing the electric power structure of five different 

countries, one can place each country across the matrix and contrast them as 

follows. The matrix reflects similarities chosen by Chile, Argentina, Brazil, and 

Colombia, who decided to restructure via private participation and open 

competition introduced across their value chain. These countries face the 

problem of lacking private participation incentives, however, if the right 

investment and pricing policies were in place, this issue can be offset and could 

also add greater planning against cyclical droughts and prevent blackouts. 

 

On the other hand, Mexico has chosen a variant strategy by moving from 

Model 1 to Model 2 via a single power buyer and partially opening the power 

generation sector. However, as noted in chapter 6, Mexico is still far from 
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achieving real efficiency and service improvement. It still lacks utility 

management, expansion capacity, as well as sound and healthy finances. Figure 

25, illustrates matrix ownership by country ((Hunt & Shuttleworth, 1996).  

 

 

 

 

  

 

 

 

 

 

 

 

  
 

As explained earlier, Latin American countries have identified their major 

obstacles; In sum, the benefits and issues identified were: 

General Benefits 

 Higher private investment; lower distributional losses; better operational 

and efficiency and technology; improved professional management; 

México 

México 

1992 

Figure 25: Country Matrix: Structure and Ownership  
Source:  Adapted from Hunt & Shuttleworth, 1996. 

Chile, Argentina,  

Chile, Argentina, 

(1982-1992) 

 Colombia-Brazil 

Colombia –Brazil 

1992-1994 
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enhanced competition; lower rates; greater competitiveness; and system 

expansion. 

Issue specific by country 

 Argentina‟s low pricing mechanism derived in a lack of investment 

incentives and compromised future energy security; 

 Brazil‟s dependence on hydropower systems suggests higher price 

volatility, reservoir shortages, and lack of investment in other power 

generation sources;  

 Chile‟s rigid pricing system such as rationing programs compromised its 

energy security and had scaled to political issues with other nations; 

 Colombia‟s subsidized rates and the high hydropower dependence 

derived in lack of infrastructure investment; 

 Mexico‟s failed restructuring reforms have driven the country to lack of 

infrastructure investment, constrained development, and unclear future 

energy security. 

Future Trend and Challenges for the Regulator 

In my particular opinion, I believe the role of the energy regulators is 

limited and more faculties should be attributed to them. Supposedly, regulatory 

institutions ought to be independent, well staffed and should be able to access 

information about costs, prices, and service. However, a weak faculty planning 

constrains the regulatory monitor severely as in many countries in Latin America. 
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As seen in Mexico, the energy regulator does not have any faculty to 

regulate the national electric company and neither can regulate prices. This type 

of limitation does not allow market development towards competition as it is in 

Chile. Chileans gave its energy regulator entire faculties to regulate the power 

sector and imposing penalties to those that failed to supply electricity. In sum, 

Independent market monitors are necessary to identify behavior by market 

participants that distort market prices from competitive levels and market design 

flaws that create opportunities for market participants to profit from inefficient 

strategic behavior. 

 

For any successful planning of any electric system, regulators should be 

aware of future needs of the market in 4, 6, 10 years ahead. This would allow 

regulators to forecast electricity shortages and what technologies will be 

required. For instance, drought cycles can be forecasted and base load 

hydropower plants can be replaced by natural gas fired power plants. 

 

One of the most critic problems among the region is the distributional 

power losses. In average, this has accounted for 19% of electric power lost, 

which, in practice, 10% should be considered as the normal technical and 

unavoidable loss across lines, substations, and others. Some are below it as in 

the case of Chile; other, have reached as high as 30% distributional losses. 

Hence, regulator should promote better technologies uses, efficient products, 
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and inform consumers of their consumption impacts on the environment. In this 

way, a measured consumption could avoid future shortages and look after a 

sustainable environment.  

With regard investment incentives for new generating capacity, as 

mentioned on previous chapters, is a growing problem in many countries. The 

financial and economic downturns, dwindles potential financing lenders making 

scarce options for further investment and to finance current generating and 

distribution companies (Millán, 2001). Thus, investors search for stable market 

conditions and long term contractual commitments in order to lock, for instance, 

purchasing power agreements that can assure attractive return on capital 

invested.   

Energy crises have considerably refrained economic growth in most of the 

Latin American countries. These events could have been avoided if efficient 

planning and adequate capacity had been in place. The Brazilian power crisis of 

2001 could have been avoided or lessen if there had been enough transmission 

capacity to bring power from Argentina into Brazil. Similarly, in times of power 

distress, Argentina could have access to secure sources of power. Hence 

Lobbies and politicians need to understand the urgent need of well structured 

reforms and solid regulatory institutions. Those who failed to introduce changes 

my face output shortages as happened with Brazil and Chile. In this point, it 

should also be clear that not all situations can be prevented; but foreseeing plans 
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and determination can prevent energy debacles (Arango, Dyner, & Larsen, 

2006). For instance, natural gas and electric power markets will tend to be 

closely related, and will play a decisive role in energy security. Regional 

integration synergies can help address the electricity problem. It will help markets 

benefit from their complementarities, improving efficiencies, attracting 

investment, and building a solid reliable power grid.  Regional integration is 

feasible under the right political climate, but it requires both commitment and 

taking into account other experiences with similar systems. 

In recent years, renewable energies have started to gain territory in some 

countries by becoming more efficient and cost competitive such as wind energy. 

The Kyoto protocol has represented an important driver to implement cleaner 

technologies. The energy regulator and local governments should work on 

creating public policies to tap their vast potential in the region.  

With regard to public policies, the protection of low-income electricity 

consumers remains an important public policy concern for the majority of the 

Latin American countries. Policies and programs are needed to ensure that low-

income households have access to electricity at affordable rates and with no 

discrimination from electricity suppliers (UN, 2008). 

Latin America‟s region has changed in the last 15 years. I hope that the 

current economic environment does not stop it to achieve higher levels of social 

development and those future energy regulators, from all over the world, could 

learn from Latin America‟s electric power restructuring. 
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