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Executive Summary

Regulation reform in the electricity industry has become a topic of interest for economists and policy analysts alike as more and more jurisdictions seek to restructure their energy sectors.  While stakeholders continue to debate the effects of such reforms on the price of electricity, the research presented here forth seeks to determine the effects of regulation reform in the electricity on energy efficiency in the residential sector.  Such a question is important, for the literature has shown energy efficiency to be an excellent tool in alleviating financial hardship to the residential consumer.
We have selected three regions for study: Argentina, California and Alberta. The studies are confined to five main areas. These are:

· Price – We examine the effects of regulation reform on the price of electricity in the residential sector.
· Demand – We examine the effects of regulation reform the demand for electricity in the residential sector.
· Nature of Programs – We offer a qualitative analysis of energy efficiency programs in the residential sector and examine the effects of regulation reform on such programs.
· Expenditures – We offer a quantitative analysis of expenditures on energy efficiency programs and examine the effects of regulation reform on such programs.
· Energy Savings – We offer a quantitative analysis of the energy savings associated to energy efficiency programs and examine the effects of regulation reform on such savings.
Our findings are divided into a series of four conclusions and subsequent recommendations. To summarize:
1) The effects of regulation reform in the electricity industry are uncertain. There exists no universal model for regulation reform. The findings from our case study are non transferable, the evidence place specific. We recommend the development of endemic strategies that account for local geography, demography, economy and culture.
2) There is a considerable lack of data on energy efficiency. Data is rarely segregated into categories such as residential. Regulation reform in Alberta, and to a lesser extent California, is a rather recent occurrence and so the comprehensiveness of our analysis in these regions is somewhat limited. We recommend that our client advocate for more stringent reporting mechanisms.
3) The uses for electricity are countless and so the effects of its regulation are widespread. We recommended that comparisons to other network utilities be avoided.
4) While the effects of regulation reform on energy efficiency are uncertain, strong public policy remains crucial in assuring energy efficiency. We recommend that our client continue to advocate for strong public policy encouraging the efficient use of energy regardless of the present regulatory status in their area of interest. 
Introduction

Like it or not, electricity has become a necessity of modern day life.  In a province such as Quebec, where cold and dark winters drag on endlessly for many months, access to electricity is all the more essential.  Quebec with its abundance of natural resources has typically been rather indiscriminate in its use of electricity; however, growing concern over environmental issues such as climate change and political issues such as energy security has helped concepts of energy efficiency enter the public mindset.  The efficient use of energy is of special concern to low income residential consumers, who tend to spend a significant portion of their monthly income on assuring the commodity.  In the past, the electricity industry was regulated by governments in order to control prices and assure equitable access to the resource; however, the recent trend in energy regulation has been towards a laissez faire, free market approach.  In what follows, we have attempted to better understand regulation reform in the electricity industry and its subsequent effects on energy efficiency. 

We begin by providing an extensive review of the literature, which is intended to help one better understand the structure of the electricity industry, the history of regulation reform in the three regions selected for study and the evolution of energy efficiency as an environmental concept.  

Our chosen methodology consists of a thorough examination of regulation reform and its effect on energy efficiency in three distinct regions: Argentina, California and Alberta.  At the request of our client, special attention was given to the effects of regulation reform on the residential consumer. Our research was confined to 5 main areas.  These are the price of electricity, the demand for electricity, the nature of energy efficiency programs, expenditures on such programs and energy savings associated to these. 

We have relied heavily on government and utility websites in obtaining the required information; however, we were unable to retrieve data in a consistent manner for all three case studies.  As you will see, appropriate data was not always available.  In our final remarks, we attempt to highlight the important lessons learned in the various case studies, while emphasizing the difficulties in drawing definite conclusions. We offer several recommendations, which we hope will assist our client in further advocating the rights of residential consumers in the area of electricity regulation.

Context of Research/Literature Review
Introduction

Much has been said regarding the concepts of energy efficiency and regulation reform.  At this, the outset of our paper, we wish to clearly define these two integral concepts, for the chosen definitions have undoubtedly affected our final result.  What follows is but a brief survey of the prevalent ideas pertaining to these concepts.  Also included is an overview of the selected regions where these concepts have been applied.  What lacks is a proper examination of how these two concepts are linked.  Establishing such links constitutes a main goal of this project. 

Energy Efficiency

Energy Efficiency can be defined from both an economic and engineering sense.  The World Council on Energy (WCE) incorporates both perspectives and defines energy efficiency as “an encompassment of all changes that result in decreasing the amount of energy used to produce one unit of economic activity (e.g. the energy used per unit of GDP or value added) or to meet the energy requirements for a given level of comfort” (World Energy Council, 2002).  The WCE definition is the most comprehensive we have encountered thus far and is the most applicable to our intended research

Freeman (1974), Lovins (1976), Sant (1979) and Rosenfeld (1974) helped bring energy efficiency and conservation into the national spotlight.  This pressure, combined with the effects of the 1970s energy crises, led many electric utilities to adopt conservation programs – these efforts were superficial because it was not in the economic interests of the utilities to promote conservation (Hirsh, 1999).  In the 1980’s and early 1990’s with the emergence of “least-cost planning” (LCP), energy efficiency and conservation initiatives gained increased popularity and acceptance amongt electric utilities. LCP is a cost benefit approach that regards energy efficiency as an economically viable option.  The term demand side management (DSM) is employed interchangeably when describing this approach.  LCP was followed by a more holistic approach termed “integrated resource planning” (IRP), combining goals of social equity, environmental protection and economic welfare (Wellinghoff and Mitchell, 1985; Gellings, 1987).  In its definition, the WCE states that “energy efficiency is associated to economic efficiency and includes technological, behavioral and economic changes” (2002).  The energy efficiency initiatives employed by electric utilities and geared towards residential consumers typically aim to entice such changes.  For example, a report by California’s Public Utilities Commission (2001) reveals a variety of measures including rebates and discounts on efficient appliances and lighting, incentives for green design, educational campaigns and promotion of energy efficient products.  Utilities have come to understand that what consumers want are the services that electricity supplies not the resource itself (Lovins, 1999); furthermore, many have discovered that meeting demand through efficiency is often cheaper than increasing supply through the construction of costly new generating plants.  Critics of LCP and IRP have debated the potential savings to be made through such approaches, claiming biases in utility reporting and failures to adjust for externalities (Joskow and Marron, 1992; Kahn, Pignone, Elto, McMahom and Levine, 1987).

Regulation Reform
Regulation reform in the new millennium has become a topic of interest for many economists and policy analysts as more and more jurisdictions seek to restructure their energy sectors.  In an increasingly conservative political climate, the trend is towards a laissez-faire approach in energy regulation.  The end result is the commodification of energy, the transfer of an essential resource from the realm of government into the invisible hand of the free market.  In theory, the introduction of competition is meant to increase efficiency and decrease prices, while opening up a more diverse market.  The research presented here forth should help our client better understand the potential effects of deregulation on energy efficiency and the consequences of these for residential consumers.

Regulation of naturally monopolistic industries in North America can be traced to legislation in the early 1900’s that sought to constrain the activities of electric utilities on behalf of the public. Government was deemed necessary to ensure an equitable marketplace for the consumer.  The repercussions of the resulting artificially low prices were first felt in the 1970’s, when the OPEC crisis unveiled the dangers of public control of the energy sector.  Pirog and Stamos have argued that government programs and interference in the market actually create energy problems (Pirog and Stamos, 1987). Landsberg (1979) espouses similar views and explains how deregulation of oil and natural gas prices and greater reliance on the market system help procure an adequate supply of energy to meet future needs. 

Landsberg espoused a belief in conservation by price; higher prices result in decreased demand, hence, lower energy consumption, therefore eliminating the need for government-initiated programs aimed at reducing energy consumption.  According to Landsberg, the role of the government should be confined to research and development.  Lowinger (1983) and MacAvoy (1983) agreed, and argued that misguided attempts to control energy prices during the 1970s discouraged investments in new plants, resulting in the supply shortages of the 1980s.  The most effective solution, they claim, is the free market.
Such ideas were based largely on the work of Averch, Harvey and Johnson (1962), who argued that the common practice of average-cost pricing by utilities led to lower energy prices.  Their foundational ideas evolved when Bonbright (1961) and Kahn (1970) introduced marginal-cost theory, which argued that electric utilities ought to base rates on the cost of producing one more unit of electricity.  Unlike average-cost pricing, which determines the price by dividing the total cost by the total output, marginal-cost pricing establishes the price by charging for the increase in total cost that results from raising the rate of production by one unit. 

This fundamental challenge to the electric utilities was reinforced by consistent critiques of government regulation that came in response to the apparent failure of welfare economics and government command and control (Gray, 1940; Stigler, 1962; Posner, 1974).  Encouraged by legislation enacted in 1978, independent generation companies in the United States proved that they could produce cheap power without relying on economies of scale.  This “weakened the justification for the natural monopoly status of power companies, spurring policy makers to reconsider the wisdom of granting special privileges to the regulated firms” (Hirsh, 1999; Joskow, 1989). Finally, while other industries had already begun the transition towards deregulation, Joskow and Schmalensee (1983) noted the particularities of the electric industry and warned of the dangers in copying outside models, introducing a more cautious approach to regulation reform.  They proposed a balanced program of regulatory reform to improve the industry’s short run performance. 

Controversy over the warrant for regulation reform remains at the forefront of economic and political thought, as governments worldwide continue to privatize and deregulate many previously Crown or state-owned industries.  The prime reason for regulation reform is based on the theory that competition in an open market results in low-cost and innovative supply of product (Lafond, 1999).  For example, a study conducted in 2000 by the Brookings Centre for Regulatory Issues concluded that deregulation generally results in lower prices, increased quality of service, new innovations and increased customer choice. 

The economic justification for regulation, according to Gilbert (1991), is that it provides a stable financial environment that permits a utility to invest in large capital projects, while also protecting consumers from the utility’s monopoly power.  In addition, Pirog and Stamos (1987) suggest that large firms can only effectively manage electricity generation, and that perfect competition is not possible in the electricity market.  However, Wilson (1996), Russo and Teece (1991), accuse regulation of resulting in inefficiency by failing to provide utilities with incentives to lower costs.

Regions of Interest

The ramifications of the aforementioned reforms are multifarious and constitute the focus of numerous studies that address both the socio-economic (e.g., electricity rates, quality of services) and environmental (e.g., energy efficiency, conservation) impacts of energy regulation reform.  These impacts can be analyzed in the cases of Argentina, California and Alberta.
Argentina began restructuring its energy sector in 1989 and implemented its first policy in 1992 (Gables, 2001). Regulation reform of the electricity industry under the Menem administration began with the enactment of the Energy Act (Law 24065), which was complemented by executive orders, decrees, and the Energy Secretaria Resolutions (Guzowski, 2001). There was a push for better sector performance and a more appropriate assignment of the energy resources as Argentina experienced severe financial and operational difficulties along with increasing demand (Lynch, 2002;Guzowski and Carina 2001). 

However, Argentina's fuel and energy export prices rose sharply following privatization. Future implications of these new market reforms are currently being studied (Omar, Antonia, and Romero, 1999; Rojo and Pablo, 1994; Spiller and Pablo).  Environmental awareness and safety standards are being promoted as a measure of sophistication (Rojo, Pablo, 1994).  Legislation on environmental standards passed in 1992 and 1993 required the industry to conduct environmental studies, monitor activities and develop plans for environmental protection (Lynch, 2002; Spiller, Pablo. 1996).

The regulatory reform of California’s electricity utility industry in 1998 can be defined as a restructuring of the previously regulated generation and transmission operations – the distribution element has yet to be reorganized.  This reform, which developed as the result of a shift toward a competitive marketplace (initiated by the Public Utilities Regulatory Policy Act of 1978, the Energy Policy Act of 1992, conservative economists and utility companies), was legislatively enacted in 1996. 

Since California’s reform, concern about the decline of utility-sponsored energy efficiency initiatives has been voiced (Environmental Work Group and WWF, 1998; Brennan, 2002; Palmer, 1999; Lovins, 1994; CPUC, 1995; Smock, 1994), yet public benefit funds (consumer-funded conservation programs) and utility-sponsored programs have continued into the new millennium, suggesting that the decline may not be imminent (Trebing, 2000; Miller, 1996; Burtraw, 2002; SCE, 2002; SDG&E, 2002; PG&E, 2002). Some have questioned the need for such programs in a free market system (Nadel, Reid and Wolcott, 1992; Brennan, 1998). Government sponsored, incentives based programs intended to encourage the implementation of such initiatives have also been disputed (Nadel, Reid and Wolcott, 1992; Brennan 1998).  

In Alberta, the process of regulation reform in the electricity industry began in 1996, with the adoption of the Electric Utilities Act.  Both generation and distribution were to be deregulated, with transmission of electricity remaining controlled by the provincial government.  The government initiated regulation reform because regulatory costs – ultimately reflected in the rates consumers paid – were rising (Alberta Department of Energy, 2001).  Additional impetus for reform was provided by long hearing processes that hindered the industry’s ability to be responsive to market changes, the lack of encouragement for utilities with higher costs to become more efficient, and pressure from the consumer sector for more options (Wilson, 1996).

The potential for competition, and reduced prices, in generation and distribution was high in Alberta. For example, only three producers operated in the generation market (London Economics Inc., 1998; Hall, 2001; Pirog and Stamos, 1987).  However, in the year since Alberta initiated its reform, consumers have seen their electricity prices soar.  There are two commonly cited, and debated, reasons for this phenomenon: first, an excess demand relative to supply; and second, a rise in natural gas prices (Case and Akman, 2001; Canadian Federation for Independent Business, 2001).  Energy efficiency in Alberta has been promoted indirectly through rising electricity bills. Initial reaction to the bills spurs a reduction in consumer demand, while retroactive rebates address concerns of unfair financial burden to the consumer (Case and Akman, 2001).

Conclusions

After conducting the literature review, we have found certain gaps in the literature remain. For example, while there may be sufficient information on the connection between energy efficiency and regulation reform in California, the effects of more recent developments in provinces such as Alberta have yet to be explored.  We will thus try to simplify the complexity of regulation reform as well as organize and understand the numerous variables in order to determine the effects on energy efficiency in the regions where reforms have been instated. In doing so, we hope to paint a more cohesive picture of regulation reform and its effects on energy efficiency initiatives.  
Research Question/Hypothesis

The preceding survey of the literature leads us to the following question:

What is the impact of regulation reform
 in the electricity industry on energy efficiency
 in the residential sector? 
To this question we offer the following hypothesis:

Regulation reform in the electricity industry will lead to the decline of energy efficiency in the residential sector.
Methodology
To answer our research question, we employed both case study and associative methods of analysis:
Case Study
The study was conducted through an in-depth description and analysis of various regions that have attempted regulatory reforms of their electricity industries.  The regions selected for study are Argentina, California & Alberta. 
The collection of data pertaining to, and the subsequent examination of, the various frameworks, structures and forms that regulation reform has taken in the selected regions formed the crux of our research.  We have sought to understand the multitude of policy changes and market structures used in the various reform processes of the selected regions and the effects of these on energy efficiency in the residential sector.
The study offers a contextual view of the effects that regulation reform has had on the selected regions.  We understand that geography and demography do indeed matter, and so, where possible, our research has taken such factors into account.
Associations
The study employed both associative & descriptive methods of analysis in its examination of the many variables that characterize the selected regions. 
Part of our work involved summarizing data from the selected regions and presenting it in a way that allowed the different processes of deregulation undertaken by the selected regions to be more easily contrasted and compared. 
In order to determine the effects of deregulation on energy efficiency programs, we compare, where possible, both pre and post deregulation expenditures on such programs.
We expect the chosen methodology to assist our client in further advocating the rights of residential consumer in regulatory reform of the electricity industry.
Limitations to Methodology

We encountered difficulties in drawing definite conclusions of cause and effect between deregulation and its effects on energy efficiency programs. There are numerous variables to be considered in each of our selected regions; thus, we remain hesitant in stating what may or may not happen in future cases of regulation reform. The selected regions may not be representative of the general consensus towards regulation reform.  Furthermore, much of the data collected is retrospective, a recollection of past events and is therefore subject to the problems of ever evolving, present applications.

Case Studies 
Argentina

Price and Demand
Prior to regulation reform, equity aspects dominated the way pricing was structured for electricity companies.  Both industrial and residential consumers paid higher amounts based on a block tariff system that increased relative to energy consumed.  The main purpose in reforming the electricity sector in Argentina was to achieve efficient pricing production levels in the short term without discouraging investment needed to meet long term demand. 
Regulation reform in Argentina’s electricity industry involved the vertical disintegration of the generation, transmission, and distribution sectors.  The sectors were privatized and a new spot market was created within the generation companies.  This spot market (see appendix 4) made up the core of the generation reforms.  Supply and demand were matched with an hourly price, and distributors and wholesale buyers were allowed to buy from any provider.  The generation company receives a uniform tariff at the point of price at delivery based on the economic costs of the system.  Since these prices are fixed in concession contracts, it is interesting to note the amount of government intervention required before electricity reaches the wholesale market (see appendix 1). 

Therefore, prices are based on a tariff and concession system where electrical companies are subject to a spot market tariff framework regulated by administrations and organizations who alter the prices of energy and capacity on all three fronts (generation, transmission, and distribution) (see appendix 2).  The tariff framework is adopted by distributors and is based on prices determined by the cost of energy transported, transport capacity and connection charges. The concessionaire receives a stable tariff that reflects expected average prices at the connection nodes (see appendix 1).  When transmitting energy, the user price must be identified with the cost of electricity from the spot market.  However, large users (over 100 kw) buy directly from the wholesale market and pay extra for the cost of transportation, and so, their prices differ from the spot market price (see appendix 1). Tariffs for both transmission and distribution are based on economic costs with a price cap formula and a system of sanctions applied to protect users against declining quality of service.

In practicality, the tariff-based system does not function in total accordance with the principles outlined above.  Different regions of Argentina function under different pricing regimes based on certain regulating administrations.  One example of a regulating organization is CAMMESSA.  CAMMESSA is preoccupied with protecting electrical consumers through price regulation.  One of the most significant companies that CAMMESSA regulates is EDENOR, the major electrical distributor for the residential sector of Buenos Aires.  CAMMESSA arranged and applied a different tariff structure that decreases prices relative to the amount of electricity sold as shown in Figure 1.
Figure 1 – Pricing in Argentina (Pistonesi, 2000)
[image: image7.png]South American Per Capita Energy Consumption, 2000

Source: EIA

““\;f\‘ e”(f:ep' & e“‘ c"”dst‘



Such pricing has huge ramifications for energy efficiency incentives. If it costs 18 cents/kwh USD for low-end energy consumers and 5 cents/kwh USD for high-end energy consumers, then a low-end consumer using 30 kwh is paying 17 cents/kwh while a high-end residential consumer using 200 kwh is paying less than 10 cents per kwh. Therefore, in one of the most highly populated regions in Argentina, reforms have lead to a pricing mechanism that promotes energy consumption by giving consumers more energy at reduced prices.
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Figure 2 – Pricing in Argentina (Pistonesi, 2000)
However, distribution companies still under municipal or cooperative adminstration have only in part adopted new pricing mechanisms. These types of price mechanisms occur mostly in rural areas where transmission is more costly because the population is more dispersed. A major distributor to rural communities is the Administracion Provincial de Energia de la Pampa.  Figure 2 suggests that there a no price incentives to consume large amounts of energy. This figure also shows low-end consumers to pay more per kwh than customers with a medium-sized demand structure. This implies that consumers whose energy consumption ranges from 60 to 120 kwh of energy is paying considerably less, (less than 10 cents per kwh) then a consumer consuming over 160 kwh or less than 50 kwh. It is noteworthy that a person consuming 600 kWh in this region is paying approximately 14 cents per kWh, which is the same price as someone consuming only 40 kWh. This suggests that there is no economic incentive to conserve energy when low-end prices are considerably higher than mid-use prices.  Consequently, a low-end consumer can consume more with little or no extra cost to become a medium-sized consumer in order to provide him/herself with the best economic return per dollar spent for unit of energy. However there is a silver lining to this particular price mechanism.  If you are a high-end consumer, there is incentive to reduce your consumption to that of a medium sized consumer.  (See appendix 3 for regional tariff distribution frameworks). 

In the regions where dense residential populations lie, such as in Greater Buenos Aires (GBA), prices have remained stable.  This stability has been ongoing since the restructuring of the municipal distributor SEGBA into two private companies, Edenor and Edesur.  Figure 3 shows these prices prior to and after the restructuring of the electrical sector for the residential consumer.  This figure exhibits price fluctuation in 1992 and 1993 due to sudden, temporary, price increases in the spot market that reflect the base prices for distributors (see appendix 4). The red line signifies when electricity reform transpired.  

Prior to restructuring, the electricity prices fluctuated in an oscillatory fashion and were classified as economically unstable. Since then (despite the two peaks mentioned above), prices have remained relatively stable with very little oscillatory effect.  In this sense, restructuring of this sector has seemingly led to reliable prices in the Greater Buenos Aires region.  


Figure 3 – Electricity Prices for Argentina (Pistonesi, 2000)
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In addition to the tariff, the prices residential city customers pay can be augmented by an additional 28% in the form of municipal taxes. For customers in the region of Greater Buenos Aires or other rural places, this tax can rise to 44%, due to special funds for improving the electricity sector infrastructure. For an average tariff of US$82 per MWh in 1999, residential consumers in the city of Buenos Aires paid another US$29 per MWh, and in Greater Buenos Aires US$44 per MWh.
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Figure 4 – Prices in Argentina (Pistonesi, 2000)
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In summation, it is evident that problems pertaining to efficiency and equity exist in the energy exchange between consumers and privatized distributors.  In the late 1990's, the World Bank recognized the regressive economic and social effects restructuring had had on the Argentinean population. There was a great inequity in who benefited from imposed price mechanisms, the rich being the greatest beneficiaries (see figure 4). To help rectify the situation, the World Bank strongly recommended that the system internalize transfer mechanisms for the poor, these exemplified by cross-subsides from the industrial to residential sector.  Currently, provincial cross-subsidies are allowed but ineffective under the pressures of competition, and regulatory laws do not permit the application of cross- subsidies or any rate schedule discrimination (Law No. 24065, Section 42).  In accordance, new social tariffs should be established based on the capacity-to-pay and new concessions should include incentives for transmitting and distributing so that sectors with limited economic resources can have access to energy at reasonable prices (more problems concerning prices due to the restructuring of electricity see Appendix 5). 
The Nature of Energy Efficiency Programs
Since the institution of reforms, major environmental issues have emerged.  The tariff structure and unbundling of incentives have had negative impacts on demand-side management at the demise of end-use efficiency (Pistonesi, 2000).  The development of significant national renewable energy resources has been stagnated and meeting voluntary commitments to reduce greenhouse emissions has been a challenge (World Energy Council, 2000).  

The federal government has been too stubborn to implement any subsidies or mandate distribution companies in any way that would undermine the initial theory involved in the creation of energy reforms. Consequently, there have been few actions taken beyond donor-funded efforts to modernize environmental regulation.  Historically, the Inter-American Development Bank, the World Bank, and the federal government all agree market reforms establish price signals that reflect scarcity, drive improvements in efficiency, and ultimately encourage the rational use of energy resources (Bouille, 2000).  The World Bank has been so passionate in regards to this theory, they openly interpret their funding for institutional reform and efficient tariffs as their indelible pledge of support for energy efficiency (UNEP, 1999).  The logic being that these programs will invariably drive energy efficiency improvements. 

It has not been until the last 3-4 years that problems with federal pricing mechanisms have emerged in the electricity sector, deeming it necessary to introduce a number of policies, regulatory changes, and programs.  However, in keeping with past rational, programs/measures should be perceived as attempts to improve or to realign incentives within the electricity sector (EIA, 2002).  This may be accomplished by tweaking the existing market system rather than initiating top-down reforms.

For example, at the federal level, there have been extensive studies regarding the incorporation of social and environmental factors into the current tariff system. The National Entity for Electricity Regulation (ENRE) has called for the revision of current rate charts for private distribution companies operating in the Buenos Aires and La Plata areas (EDENOR, EDESUR, and EDELAP).  In 2000, this evolved into a 10-year distribution tariff revision process that included requirements to incorporate social tariffs and market incentives for energy efficiency in the development of the next 10-year price cap (Bouille, 2000).  In 2002, however, the tariff revision process was suspended with the dissolution of the pesos’ peg to the U.S. dollar and the Euro.
Another program at the institutional level is The Secretary of Energy’s plan to reinstitute seasonal time changes.  When electricity was privatized, private companies pressured the government to remove seasonal time changes because they made billing more difficult.  However, by reinstituting time changes for winter and summer seasons, the Secretary of Energy believes there would be resultant energy and economic savings for consumers as well as general environmental benefits (Millan, 2000). 
The last major push at the federal level for environmental benefits was the institution of a National Office for the Rational Use of Energy (URE).  Unfortunately, despite URE’s apparent mandate, higher levels of the executive branch did not follow through with the provision of necessary instruments or adequate resources.   This limited URE to realistically pursue any major goals regarding energy efficiency.  Thus in practice, government efforts to promote energy efficiency and sustainability were limited to activities supported by donor, multilateral, and bilateral assistance programs.  These programs and improvements were channeled through the URE and focused on specific actions such as the diagnosis of energy-efficiency potentials, energy labeling, municipal street lighting and driver education projects (Pardina, 2001). 
Out of these governmentally driven donor programs, energy labeling has been one of the most successful in terms of sustainability with the least infringement on competition.  This was achieved by improving users’ information by means of adequate labeling of electrical appliances, thus allowing for customers to freely express their preferences (Instituto de Economia Energetica, 1999). In the late 1990s, the Argentine government began to issue new legislation mandating energy-efficiency requirements for a variety of electrical products.  “Resolution 319/99,” issued in May 1999 by Argentina’s Secretariat of Industry, Commerce and Mining, required that household appliances, including refrigerators and freezers, clothes washers and dryers, dishwashers, electric water heaters, lighting, and air-conditioners be labeled for energy efficiency. The resolution took effect May 2000 (CLASP, 2002). 
To help enforce the resolution, the Latin Efficiency Plan (LEAP), was initiated in 2001 by The Climate Technology Initiative/International Energy Agency (CTI/IEA).  This multi-stakeholder plan incorporates energy efficiency into national energy policies and develops and improves institutional framework, by harmonizing testing procedures for appliances and end-use equipment.  LEAP also works with appliance manufacturers to adapt appliance design and manufacturing facilities to produce more energy efficient appliances (CTI/IEA, 2001).
Donor programs, with the participation and/or approval of national authorities, have sought to involve public institutions, public and private companies, public and private research organizations, technical assistance agencies and NGOs (UNEP, 1999).  Some major players in these programs have been: the World Bank, the Inter-American Development Bank (IADB), the European Union (EU), the Global Environment Facility (GEF), the Japan International Cooperation Agency (JICA), the U.S. Agency for International Development (USAID), the U.S. Department of Energy (DOE) and the U.S. Environmental Protection Agency (EPA).
Government has been receptive to donors in the conception of new ideas as long as they do not impede investors or private enterprise.  In 2001, the Inter-American Development Bank (IDB/IADB) attempted to strengthen the government’s capacity to develop, regulate, and enforce environmental laws and policies. They supplied loans for the capacity building and strengthening of Argentina’s Secretary of Environment and Natural Resources as well as the Secretary of Energy’s Social and Environmental Assessment Unit (Bouille, 2000).  They also attempted to promote energy savings companies (ESCOs) and to engage distribution companies in efforts to educate consumers on how to reduce their energy consumption.  Chief among these initiatives was the IADB’s attempt to establish a project: Sustainable Markets for Sustainable Energy (SMSE), which promotes ESCOs and other energy-efficiency services in Argentina. 
Initially, the Secretary of Energy was very enthusiastic regarding potential market opportunities in the provision of efficient residential lighting and marketing of energy savings or services companies (ESCOs).  But, because this program harnessed very little private interest by pushing topics such as energy efficiency and demand-side management, a lack in official interest soon followed.  Changes in government personnel eventually led IADB to end the program in Argentina.
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Finally in 1999, a decade after 
   Figure 5 – Electricity Demand in Argentina (EIA, 2002)
the induction of market reforms, the World Bank began to ease up on their strident economic position.  Pricing mechanisms were not working for the good of social equity or environmental sustainability.  Economic solutions gained priority over environmental ones.  Consequently, the World Bank switched their objectives and financed/co-financed activities such as projects, seminars, workshops, and studies aimed at incorporating environmental concerns and the efficient use of energy and environmental policies. 

Expenditures
Seeing as there were no environmental programs cited before the late 1980s, and currently there is over $2USD billion dollars allocated internationally and a federal infrastructure, the obvious conclusion is environmental support has significantly increased since deregulation (Pardina, 2001).  However, as shown in the ‘Nature of Programs’ section, these programs have been short-lived and/or ineffective.  Therefore, although there is a major increase in funding support, it must be concluded that such programs actually represent the growing need for environmental regulation in an evolving economy, and not the development of an increasingly environmentally conscious society.  

Energy Savings
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Economic growth has been accompanied
 Figure 6 – Energy Intensity in Argentina (EIA, 2002)

by moderate, steady increase in energy and electricity demand (average rate of 6 percent/year) and has lead Argentina to become the second highest energy consuming country in Latin America (73.2 million Btu per person) (EIA, 2002) (see figure 5).  Although Argentina consumes significantly more energy than many other South American countries, energy consumption per dollar of GDP (energy intensity) in Argentina is relatively low (see figure 6). However, these gains only reflect efficiencies in the industrial sector and could be greatly augmented with more focus on the end-use of the residential sector.  The Pew Institute for Climate Change (2000) began conducting studies to model potential effects of end-user technology by drawing heavily on the Energy Secretariat’s development of a “Rational Use of Energy” Scenario in the Secretariat’s 1998 Prospective Report.  The Pew Institute understood the residential sector accounts for 31 per cent of the total electricity use in Argentina (see figure 7) and 75 per cent of the sector’s power consumption is composed of lighting, refrigerator-freezers, and other appliances.  With these figures they estimated a 16 percent energy reduction could be obtained through labeling, improved lighting systems, and behavioral changes incited by tariffs and regulations. 
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Figure 7 – Residential consumption (EIA, 2002)

size and influence to promote competition in the market place.  This, in combination with successive macro-economic adjustment policies will work to undermine the capacity and authority of the public state.  A further decentralized government in Argentina means fewer resources, less personnel, lower salaries, and weaker technical capacity that will mostly likely skew public interests and strengthen private ones.  This can be seen as an insult to environmental progress in Argentina, as many programs will be lost with the deteriorating infrastructure.  As per capita energy consumption and electric power rise in tandem with income, incentives to save deteriorate with lack of adequate demand-side management.  Even market solutions like the implementation of cleaner technology will not be substantial enough to result in energy savings.
When Argentina reformed its energy sector, it was in the context of an economic crisis.  The reforms came quickly as the federal government attempted to recover their debts through stabilizing pricing mechanisms, while augmenting investment levels to meet demand in the longer term.  There was little thought in regards to the sustainability of the decisions that were being made.  Technocrats glossed over efficiency issues reminding skeptics that competition would lead to fair prices and more energy efficient technology.  However, the only major efficiencies witnessed have been systemic in terms of generation and transmission, not in end-use efficiency, unless one includes the gains in efficiency after EDENOR cut off all the colgados
 (Pardina, 2001).

The data we have obtained in regards to energy reforms in Argentina supports UNEP’s (Collaborating Centre on Energy and Environment, 1999) conclusion that the cost of energy (ie. Pricing mechanism, tariffs) does not play a decisive role in energy end-use efficiency.  The majority of those residential consumers that buy average amounts of energy have no incentive to curb their consumption.  In this sense, environmental regulations and programs in Argentina, rather than energy prices as predicted 20 years ago, are expected to drive efficiency efforts. Despite these findings (1999), environmental sustainability has received hardly any attention from policymakers, public interest groups, or Argentine consumers.  In addition, several analysts have expressed doubts as to whether electricity distributors actively promote end-use efficiency within integrated resource planning at all (Pardina, 2001).  Therefore, if any end-use efficiency is to be seen, there will have to be a significant shift in the degree of governmental regulation before improvements are possible.

California

The legislation for regulation reform in California’s electricity industry was passed in 1996 and the new market was established in 1998 (see appendices 6 and 7).  It is difficult to measure the impact of this reform on energy efficiency in the residential sector.  Finding an association between restructuring and energy efficiency in California is equally problematic.  These challenges stem, in large part, from the fact that the state restructured its electric energy sector very recently.  Moreover, the multitude and interdependence of the variables involved, and the lack of comprehensive data about these variables, exacerbate the challenges.

Evidence of the impact of regulation reform might be derived from quantitative changes in the price of, and demand for, electricity, the budgets allocated for energy efficiency, and the energy saved by efficiency programs.  Likewise, qualitative changes in the nature of energy efficiency programs may indicate certain effects.  None of these changes, however, provide the proof that allows us to definitively conclude that there has been a decline in the quantity or quality of energy efficiency in the residential sector since California’s deregulation.
Price and Demand

Throughout the 20th century, the price of electricity in California’s residential sector was affordable because government regulation kept prices artificially low.  This regulation encouraged electric utilities to determine prices based on the average, and not marginal, costs of production (Kahn, 1970; Hirsh, 1999).  California was not the only state with affordable electricity at the residential level:  because electricity across the United States was regulated, residential customers paid 62 cents per kWh in 1927, 9 cents per kWh in 1969, and 8.5 cents per kWh in 1995 (in adjusted 1996 terms; Hirsh, 1999; E.I.A., 2002).  Neo-liberal economics predicts that the deregulation of a monopoly will cause prices to adjust to the free-market equilibrium (of demand and supply).  Thus, prices should have increased after California’s deregulation, leading to the price spikes experienced in other states and countries that have deregulated.  However, prices in California have increased very little since 1998 (see figure 8), and the residential price is predicted to remain affordable, rising to only 12.1 cents per kWh in 2012 (CEC, “California State-wide weighted average retail electricity prices,” 2002).
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Figure 8 – Average Residential Price (CEC, 2002)
Prices have remained affordable since deregulation (and will remain affordable in the future) because of the government’s implementation of price caps, which protect the residential consumer from price spikes.  As a result, residential customers have not experienced the financial hardships caused by California’s transformation – instead, the price increases have been absorbed at the wholesale level, leading to the bankruptcy of the state’s two leading energy providers, Pacific Gas & Electric and Southern California Edison (PBS, 2001).  In addition to keeping prices affordable, the price caps led companies to withhold power from the market in order to drive up retail prices and spurred an increase in demand (Makovich, 2001; Banks, 2002).

Residential electricity consumption can serve as a means for estimating these changes in residential demand since deregulation.  Statistics indicate that there has been a relative increase in the amount of electricity consumed, and thus demanded (see figure 9) (CEC, “California electricity consumption,” 2002).  A California Energy Commission report argues, however, that these increases in demand do not represent departures from the trend in increasing demand recorded over the last four decades (n.b., these figures are associated with California’s 2002 ranking as the most energy efficient state; CEC, “2002-2012 Electricity Outlook,” 2002).
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Figure 9 – Residential Consumption (CEC, 2002)
The price caps have been feasible because California has not deregulated the distribution element of its electricity sector.  When this happens, the price caps will be lifted and residential customers will be forced to manage their demand for electricity with renewed vigor.
The Nature of Energy Efficiency Programs

“California’s energy efficiency programs have historically encompassed some of the largest and most effective programs in the United States” (CPUC, “2001 Energy Efficiency and Conservation Programs,” 2001).  Since deregulation, however, many argue that competition is already leading to “the demise of many utility-sponsored programs for energy conservation” (Brennan, Alternating Currents, 2002).  An analysis of some of the programs available before and after deregulation allow for a qualitative review of the impact of deregulation.

California’s legacy of effective energy efficiency can be traced to the 1974, when the creation of the California Energy Commission (CEC) heralded a new era of energy conservation:  one of the CEC’s mandates involves the coordination of conservation activities.  Buttressed by the theoretical work of Freeman, Lovins, and others, and the oil crises of the 1970s, this shift toward energy efficiency became en vogue among California utilities and regulators.  This trend continued into the 1980s as regulators and utilities began to pursue more earnest programs:  successful regulatory activism and energy efficiency went hand-in-hand (Hirsh, 1999).  Utilities published their own efficiency guidebooks and implemented innovative “Demand-Side Management” (DSM), “Least Cost Planning” (LCP), and “Integrated Resource Planning” (IRP) initiatives.  During the early 1990s, energy efficiency programs were in full swing until word of deregulation led many to believe that these programs would be destroyed (Palmer, 1999; CPUC, “2001 Energy Efficiency and Conservation Programs,” 2001).  Others believed that the programs would thrive in a competitive market (Brennan, “DSM Programs,” 1998; Hirsh, 1999).
On the surface, there are similarities between pre- and post-deregulation energy efficiency programs in California.  Utilities and non-profit organizations now advance brochures, guidebooks and extensive websites on energy efficiency:  the CPUC cites the promotion of compact fluorescent lighting, whole house fans, Energy Star( appliances, home improvement programs, and energy efficient home design as the most important efforts in the residential sector in 2001 (CPUC, “2001 Energy Efficiency and Conservation Programs,” 2001).  The websites that promote these, and many other campaigns aimed at reducing demand and increasing efficiency, are accessible to the residential consumer and represent the nature of energy efficiency programs since deregulation.  While the Internet provides a new venue for dissemination, however, the message is much the same as it was in the 1980s and early 1990s.
All of California’s major electric utilities offer web pages specifically focused on energy efficiency in the residential sector and provide customers with useful and accessible information (see table 1) (SCG, 2002; PG&E, 2002; SCE, 2002; SDG&E, 2002).  One might think that electric utilities, aiming to sell as much of their product as possible, would be disinclined to promote energy efficiency, especially in a post-deregulation marketplace.  But because energy resources are becoming scarce and expensive, it is less costly to meet the demand for energy by helping people be more efficient than to build more power plants (EWG, 1999; CHEERS, 2002).
Table 1 – Energy Efficiency Programs (SCG, 2002; PG&E, 2002; SCE, 2002; SDG&E, 2002)

	Electric utility
	Efficiency web pages
	Description

	Southern California Gas Co.
	Home Energy Efficiency Rebate Program
	aimed at providing incentives to home owners to buy new, energy efficient products



	Pacific Gas & Electric Co.
	For Your Home


	information on rebate programs, consumption calculators



	Southern California Edison 
	Home Efficiency Tips


	how to save money and energy by changing consumption patterns and reducing demand



	San Diego Gas & Electric
	Energy Efficiency Rebates and Services
	how to save money and energy
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Among the organizations offering energy efficiency programs, the California Public Utilities Commission and the California Energy Commission offer some of the most extensive opportunities (CPUC, 2002; CEC, 2002).  The CPUC’s web page on energy efficiency provides an in-depth look at the educational (for example, videos, bill inserts and fact sheets) and financial (for example, rebates) incentives it uses to help consumers save energy, the programs overseen by utilities (including those focused on lighting and appliances, and heating and ventilation), and program funding.  Its residential incentives/rebates and low-income weatherization programs are two examples of its devotion to promoting energy efficiency.

The CEC’s programs also cover a wide range of energy efficiency topics.  On its web page, one can find information on “Home Comfort and Energy Savings,” “Flex Your Power” energy savings tips, and its “Peakload Reduction Program.”  The latter includes examples of print and radio ads used to promote demand management at the residential level (see figure 10).  The CEC also manages the Consumer Energy Center, which provides detailed information on energy efficiency rebates available to residential customers.

Figure 10 – Energy Efficiency Advertisement in California
(CEC, 2002)
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As a statewide, non-profit organization, the California Home Energy Efficiency Rating System (CHEERS) is dedicated to promoting energy efficiency.  Its web page was “created to provide a simple, accurate and reliable method of measuring the existing energy efficiency of a home, estimate the annual costs of the existing home and provide a list of energy saving recommendations for improvements to the home” (CHEERS, 2002).  Meanwhile, the “20% Solution” web page offers to help Californians learn how much they can save from no-cost, low-cost and more expensive measures that will reduce household consumption (The 20% Solution, 2002).


The Environmental Protection Agency (EPA) promotes another energy efficiency solution, the Energy Star( appliances program, on its web page (EPA, 2002).  The program identifies and promotes energy efficient products and its main target is the residential sector:  it covers a range of products, from homes and heating/cooling equipment to appliances, lighting and consumer electronics.  The web page has information on energy efficiency products and their untapped potential for reducing energy bills, air pollution and damage to earth’s climate.

Below the surface, however, there has been a transformation:  the programs are now predominantly organized by governmental and independent bodies and funded by the residential customers.  The CPUC is the key coordinator of these programs and their funding.  Customers pay a Public Goods Charge (PGC) every month that contributes to a public benefits fund, with which the CPUC solicits and approves plans for energy efficiency.  The remaining money is used by utilities in the administration of these programs (see appendix ) (CPUC, “2001 Energy Efficiency and Conservation Programs,” 2001).  This shift indicates the underlying necessity of some form of external, non-market intervention in the system.  It also suggests that new incentives that encourage electric utilities to voluntarily fund and promote energy efficiency need to be created.


Expenditures
The budget allocations of utilities and regulatory bodies on energy efficiency roughly parallel the qualitative trends in energy efficiency programs:  immediately following deregulation, there was a decline in investment, but this decline may prove to be short-lived.  Indeed, expenditure on energy efficiency in California took hold in the mid-1980s and rose through the early 1990s; since then a marked reduction in post-deregulation spending has dissipated and given way to spending that approached all-time highs in 2001 (Hirsh, 1999).

Expenditure on energy efficiency programs has been a fixture of California’s electricity utility market since the late 1970s.  Spending escalated dramatically in the early 1980s, however, rising from $49.5 million (in 1985 dollars) in 1981 to $124.3 million in 1984 (Hirsh, 1999).  This trend is associated with the rise in the popularity of energy efficiency and with the introduction of the Electric Revenue Adjustment Mechanism (ERAM), which, as discussed in the literature review, eliminated the utilities’ disincentive to promote conservation.

In the years leading up to California’s deregulation, energy efficiency expenditures rose gradually until they reached nearly $400 million.  In 1988, statewide expenditure on demand-side management totaled $126.1 million, but by 1994, that same figure had increased to $385.5 million (CEC, 1996; EWG, 1999; CPUC, 2001).  Amid growing uncertainty, however, conservation spending decreased through 1998, when the deregulated marketplace was finally established.  Between 1994 and 1998, California’s 43 investor-owned and municipal utilities reduced investments in consumer energy efficiency programs by 52.3% (EWG, 1999).  Utilities would have spent much more on energy efficiency in 1997 without deregulation (see table 2) (WWF, 1998).

Table 2 – Energy Efficiency Expenditures (WWF, 1998)
	Utility
	1992 Projected Spending for 1997 ($ in thousands)
	Actual Spending in 1997($ in thousands)

	Pacific Gas and Electric
	185,000
	81,123

	Southern California Edison Co.
	131,361
	53,574

	San Diego Gas & Electric Co.
	43,537
	24,330


Since then, spending has been on the rise.  In 2001, spending again neared $400 million (see figure 11) (CPUC, “2001 Energy Efficiency and Conservation Programs,” 2001).
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Figure 11 - Energy Efficiency Expenditures (CPUC, 2001)
However, this does not represent a renewed commitment to the promotion of energy efficiency on the part of electric utilities:  in the newly competitive market, they are facing greater pressures to reduce costs by “reducing discretionary spending on optional activities, such as public purpose programs, that do not contribute directly to profits” (Brennan, Alternating Currents, 2002).  Instead, customers now foot the bill.

Energy Savings

Similar to expenditure on energy efficiency programs, the savings (in kWh) induced by the implementation of energy efficiency programs in California have varied over time.  They jumped from 1.5 billion kWh in 1980 to 2.6 billion kWh in 1984 (Hirsh, 1999).  These figures are for all sectors (residential, non-residential, new construction).  Savings (total and residential) have increased since deregulation (see figure 12) (CPUC, “2001 Energy Efficiency and Conservation Programs,” 2001).


Figure 12 – Electricity Savings, 1998-2001 (CPUC, 2001)
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Conclusion

It is difficult to draw definitive conclusions about the impact of deregulation on energy efficiency in California’s residential sector.  Measuring the effects of deregulation and establishing an association between deregulation and efficiency has proven very challenging.  The lessons that can be derived from this case study are that, first, turning a natural monopoly like electricity into a textbook example of perfect competition is “close to impossible, and probably would not make sense under any circumstance” (Banks, 2002); and that, second, “all states are realizing that deregulation is very complex and that just when they think they have control of it, they find out something sneaks up from behind and bites them” (Shames, 2002).

Alberta
Price and Demand
The Ministry of Energy in Alberta provides information on Power Pool prices for the past five years.  This data is shown in table 3, which shows average electricity prices rising steadily in the years leading up to deregulation.

Table 3 – Average Yearly Pool Price (Ministry of Energy, 2002)

	
	Year

	
	1997
	1998
	1999
	2000
	2001

	Price ($/Mwh)
	20.39
	33.08
	42.74
	133.22
	71.29


Examining the years 2000 and 2001 in more detail show prices peaking right before the official implementation of retail deregulation in January of 2001.  This is summarized in Table 2.  Although still higher than usual in 2001, prices seem to be falling and may stabilize at around 1998 rates.

In the year since Alberta started its deregulation process, consumers have seen their electricity prices soar.  There are two commonly proposed reasons for this.  First of all, a situation of excess demand relative to supply led to price increases (Canadian Federation for Independent Business, 2001; Case and Akman, 2001).  Supply was tight because no new generators came online in the five years between the time that deregulation was proposed and when it actually took effect.  Case and Akman (2001) suggest that producers took a cautious attitude towards deregulation and wanted to see how the new industry would structure itself before committing to large investments.  At the same time as supply was steady (or even slightly decreasing as old plants became obsolete), demand rose significantly.  This can be seen in table 4.  According to Case and Akman (2001) the increase in demand is a reflection of the provinces growing economy.  They predict that as new generators come online in the next few years, the price of electricity will fall accordingly.
Table 4 – Average Monthly Pool Price (Ministry of Energy, 2002)

	2000
	2001

	Month
	Price ($/Mwh)
	Month
	Price ($/Mwh)

	April
	95.00
	April
	114.82

	May
	52.00
	May
	88.34

	June
	106.00
	June
	63.59

	July
	124.00
	July
	53.47

	August
	203.00
	August
	52.37

	September
	195.00
	September
	29.93

	October
	253.00
	October
	43.84

	November
	229.00
	November
	33.31

	December
	192.00
	December
	33.81

	January
	130.00
	January
	28.43

	February
	115.00
	February
	22.37

	March
	97.00
	March
	55.14


Table 5 – Customer Usage (Department of Energy, 2002)

	
	Number of Customers
	Usage (Gigiwatt hours)

	
	
	1998
	1999
	2000
	2001

	Residential
	1,011,009
	6,554
	6,846
	7,240
	7,465

	Total
	1,215,579
	47,641
	48,458
	50,225
	49,403

	Residential as Percent total (%)
	83.2
	13.8
	14.1
	14.4
	15.1


Residential customers represent a large proportion of the number of electricity customers in Alberta; however, as can be seen by the disparity between residential usage and total customer usage, this sector contributes less than 15% of total demand.  Industry and commercial sectors use significantly more energy, and thus have more influence as customers.  As a result, many services provided by the energy industry are directed more towards these sectors than towards residential consumers.  Examples of such services are energy efficiency programs, which are discussed below.

The Alberta government dealt with elevated electricity prices in 2001 by offering rebates to consumers.  These effectively brought the price paid by consumers from $0.12/kwh to $0.05/kwh, the normal cost price of electricity.  Case and Akman support this action because it supports the consumers but still allows price signals to be seen and felt by consumers (rebates arriving several months after elevated electricity bills), who should, in theory, decrease demand (2001).  However, is can be seen in table 5, residential demand did not decrease in 2001, following elevated prices at the end of 2000.  Although total demand did decrease slightly after retail deregulation in January of 2001, it can be concluded that only the industrial and large commercial customers decreased demand at that time.  This data implies that offering rebates to residential customers does not allow price signals to be felt by consumers, and does not result in decreased demand, as predicted.  Pape-Salmon criticizes rebates in suggesting that although they do help consumers ease short-term financial difficulties, they do not create the structural changes required to protect consumers from potential long-term price increases.

The second commonly proposed reason for the rise in prices following deregulation is the rise in natural gas prices at that time (Canadian Federation for Independent Business, 2001;  Case and Akman, 2001).  Approximately eighteen percent of Alberta’s generation capacity is natural gas-fueled (Case and Akman, 2001), so prices of natural gas do effect electricity prices to some degree.  Wallace strongly rejects this justification for price rises (2001).  His study shows that if price increases were due simply because of increased production costs reflecting fluctuations in the natural gas industry, electricity prices should not have risen above $0.0638/kwh, when in fact market prices were three times that amount.  Wallace’s critique of deregulation in Alberta provides additional explanations for price increases.  He claims that the Alberta government worked with the energy industry to restructure the system in a way that allows massive profits for energy producers.  In addition, the system apparently allows for price fixing and collusion among retailers and wholesalers.  No clear justifications for these claims are made clear in his paper.  It would seem that the real strength in Wallace’s arguments against deregulation lie more in his examination of the effects of natural gas prices on electricity mentioned above.

Nature of Energy Efficiency Programs
Alberta is a resource rich province, and has traditionally based its economy on fossil fuel extraction and energy production.  Concerns about potential energy supply have never been an issue, as the usual stance is simply to produce more.  This attitude is reflected in the current push for increased generation as a response to the growing demand for energy in the province.  Using energy efficiently, as a means to deal with excess demand, is not a widespread consideration in Alberta.  As a result, there is a significant absence of effective energy efficiency programs, especially in the residential sector.  There is no comprehensive coordination of energy efficiency initiatives in Alberta (Pape-Salmon, 2001).  The programs that do exist are small in scale and not coordinated in their efforts. The Department of Energy did have an Energy Conservation branch in the early 1990s, which targeted Industrial customers, residential consumers, and involved an education program for energy conservation directed towards school age children.  The programs were largely information oriented, rather than action-based.  The Energy Conservation Branch was privatized in 1994, in an effort by the Department of Energy to save money.  The programs were taken over by the Energy Efficiency Association of Alberta (no longer in existence), and Transalta Corporation.  No information on these programs could be found after privatization took place, which leads to the conclusion that neither of the above mentioned organizations marketed their newly acquired programs in an effective manner. 

Currently, most energy efficiency programs in Alberta are directed towards Industry and large commercial customers.  Several utilities offer energy efficiency audits, such as Epcor’s Envest program, and programs designed to help businesses incorporate energy efficient systems when renovating or constructing new buildings.

Residential energy efficiency programs have never been a priority for utilities or government (Pape-Salmon, 2001).  Most programs for the residential consumer are information based or advisory in nature.  In fact, most residential energy improvements are best carries out as part of home renovations, which do not often occur.  Consumers are currently limited in their ability to borrow capital to pay for home energy efficiency improvements (Pape-Salmon, 2001).

All the major utilities include energy efficiency tips for residential customers as part of their marketing strategy, however these WebPages and brochures tend to provide broad-based information with little in the way of action plans.  Pape-Salmon notes, “There are few incentives for retailers to do more than provide basic efficiency and climate-change information to consumers as part of their marketing services” (pers. com.).  

Currently, the only significant residential energy efficiency program provided by the private sector is Atco’s Energy sense.  This program is based on the National “Energuide for Houses” initiative, and provides home energy audits for interested customers.  The primary focus is on providing information on energy efficiency, while implementation is left to the consumer.  The program came online in December 2001, and has since conducted 4,705 home evaluations across the province (Charest, pers. com.).  Atco initiated the program nearly a year after the deregulation of retail prices, perhaps in an attempt to gain a competitive advantage over other utilities (Pape-Salmon, 2001; pers. com.).  Information on program expenditures or estimated energy savings as a result of the program was not made available.

The Alberta provincial government has played a minimal role in providing energy efficiency programs to residential consumers.  Like the utilities, it does provide information for residential consumers, but no financial support for homeowners interested in energy efficient renovations (Alberta Environment, 2002).

An important development in resident-oriented energy conservation initiatives was the recent “Energy Awareness Week”, which took place in Edmonton October 19th to 26th, 2002.  This event was organized by Climate Change Central, a non-profit organization set up to raise awareness among individuals, business and government about climate change and to assist in identifying and implementing policies to reduce greenhouse gas emissions.  “Energy Awareness Week” was funded largely by the city of Edmonton, with an approximate working budget of $10,000 (Cornfield, pers. com).  Information on estimates of energy saved as a result of the initiative are not available and are most likely incredibly difficult to calculate.

Several private organizations provide energy efficiency programs for residential consumers.  The most widely implemented of these is Destination Conservation, which provides energy conservation awareness workshops in 171 primary school across Alberta.  The program has been in place since before deregulation occurred.  Information on expenditures or estimates energy savings as a result of this program was not made available.

Conclusion

The current policy among utilities and government in Alberta  in regards to consumer electricity conservation seems to be that high prices will improve efficiency.  Andrew Pape-Salmon comments on this attitude:
While Albertans are more likely to use electricity more efficiently now that prices have escalated, they are disadvantaged by the lack of utility and government programs to help energy consumers become more efficient (2001).

Pape-Salmon also suggests that the current private electricity market does not provide an appropriate atmosphere for the flourishing of energy efficiency initiatives of any type.  Public policy guidance is sorely needed for an effective, cohesive energy efficiency strategy to be set in place in the province (Pape-Salmon, 2001).  Federal programs promoted by the national Office of Energy Efficiency will not be effective without concurrent support from the provincial government. 

The new energy efficiency initiatives that have come into being since retail deregulation in January 2001, most notably the Atco Energysense program and Edmonton’s “Energy Awareness Week”, may have come about due growing concerns on the part of Albertans to the dangers of climate change.  Neither of these programs can be directly associated with consumer concerns over rising electricity prices following the recent deregulation process.


Alberta, with its emphasis on economic growth at all costs, would do well to consider that energy efficiency is actually an integral part to any sustainable and competitive economy.  

Conclusions and Recommendations

We have divided our findings into a series of four conclusions and subsequent recommendations.  The first of these pertains directly to our research question and stipulated hypothesis.  The preceding analysis of the selected case regions leads us to conclude that regulation reform in the electricity industry has an uncertain impact on energy efficiency.  We are unable to arrive at a universal model for deregulation.  The evidence from our case studies is non transferable, our findings place specific.  For example, in oil rich Alberta, we saw that an abundance of resources acts as a deterrent to the development of energy efficiency programs.  The preferred course of action in Alberta has been to simply produce more energy.  Furthermore, current political debate over the ratification of the Kyoto protocol leads us to suspect that energy efficiency initiatives in this province are the result of public pressure for government action on climate change and not the result of energy deregulation.  In addition, the sharp rise in natural gas prices experienced in Alberta could not have predicted and so does not represent a necessary consideration for other provinces contemplating reform. 
Climate has played a significant role in determining the impact of regulation reform in all three of our selected regions.  For example, record breaking heat in California and severe drought in Argentina affected the price, supply and demand for electricity in ways that no one could have ever imagined.

In light of these conclusions, we recommend that governments use extreme caution when contemplating regulation reform in the electricity industry.  Endemic strategies should be developed that account for local geography, demography, economy and culture, while allowing a margin of error for unpredictable occurrences.  The consumer should be wary of any government so brash as to promise certainty in outcome.  We further recommend that, where possible, consumers take it upon themselves to explore all options for improving energy efficiency within their own homes.

Our second set of conclusions and recommendations concerns data, of which we have noticed a significant lack.  We have experienced difficulties in quantifying energy efficiency.  There is a need for clearer categorization of data.  For example, energy data for the United States of America as well as for Alberta is collected on a national level.  Many utilities have holdings in more than one state and so prefer to report their activities as a collective entity.  This renders it difficult to obtain data on a specific region.  Furthermore, data on energy efficiency is rarely segregated into categories such as residential.  Finally, in the cases of Alberta and California, we hesitate to draw definite conclusions, for regulation reform in these regions is of a relatively recent nature. In California, data pertaining to energy efficiency is available under the guise of demand side management; however, this data does not extend past 1997 and so the comprehensiveness of our analysis is somewhat limited. 

In light of these conclusions, we recommend that our client advocate for more stringent reporting mechanisms on the part of the utilities and the agencies that monitor their activities.

Our third set of conclusions relates to the particularities of the electricity industry. Electricity possesses a plethora of linkages, both forward and backward, which affect various sectors of our society.  The uses for electricity are countless and so the effects of its regulation are widespread. These uses represent the forward links. Backward links include industries involved in resource sighting, extraction, processing and transportation.  Of course, residential consumers, especially low-income consumers, are also affected as an increasing portion of their monthly income is dedicated to paying electricity bills.  Even in Argentina, a country still regarded by many as largely underdeveloped, 95% of the population has access to electricity.  We assume that Argentinean access to say, air travel, is not as high.

So, although tempting, we recommend that all comparisons of the electricity industry to other network utilities such as airlines and telecommunications be avoided or at the very least be guarded with a hint of skepticism.

Our fourth and final set of conclusions and recommendations emphasizes the importance of strong public policy in assuring energy efficiency.  To best explain this point, let us first re-examine the case of California, which although heavily criticized for the failure of its regulation reforms to assure stability in both price and supply, has through time managed to assure the persistence of its energy efficiency programs.  Regulation reform in California has seen the onus for such programs fall on the consumer.  Energy efficiency programs in California are now funded by means of public goods charge and administered through government agencies such as the California  Public Utilities Commission and the California Energy Commission. 

California’s failure to deregulate the distribution end as well as its implementation of rate freezes on the amount utilities could charge consumers for electricity resulted in price increases being absorbed at the wholesale level.  This led to the bankruptcy of two of the major investor owned utilities (IOU).  As rates are unfrozen in response to the financial difficulties encountered by the utilities, significant increases in electricity prices are expected for the upcoming years. 

In light of the Californian example, we recommend that if and when considering regulation reform in the electricity industry, full deregulation is optimal.  Prices should be allowed to reach a natural equilibrium.  This point was also made evident in our study of Argentina.  The electricity industry in this country was fully deregulated, helping to stabilize once oscillatory energy prices. Unfortunately, Argentina’s sweeping reforms did little to help advance the cause of energy efficiency.  In our analysis, energy consumption in Argentina was shown to enjoy significant returns to scale.  In fact, low range consumers (those consuming in the range of 60 kwh/month or less) pay more than do mid range consumers (those consuming between 60-120 kwh/month).  The logical conclusion is that such pricing structures encourage indiscriminate consumption.  It should be noted that although it has done little to curtail overall consumption, deregulation of Argentina’s electricity industry has encouraged overall efficiency in generation and transportation.  Improvements in transmission and distribution helped cut losses from an all time high of 27% to below 10% for the period 1992-1997 (ENRE, 1998).  Still, little has been done to improve end-use efficiency amongst residential consumers – this despite the fact that the efficient use of energy is stated in the Energy Act of 1992. 

While re-emphasizing the virtues of full deregulation, the Argentinean example also leads us to conclude that the free market cannot be relied on to address questions of social and environmental concern.  How then, do we foster the efficient use of energy in a deregulated market, while assuring that consumers are not made to bear an unreasonable financial burden. 

Whereas governments have typically opted for reactive measures such as price caps in California or the millions of dollars in energy rebates handed out in Alberta, we recommend that governments demonstrate foresight and implement practical energy efficiency programs prior to regulation reform.  To better illustrate, we offer the following hypothetical scenario:

If deregulation were slated for January 2003, the government should offer home retrofits to residential consumers, who would then have till January first to apply for such retrofits.  Consumers meeting this deadline would be exempt from any rate increase that might result from regulation reforms.  Once the retrofits were completed, homes would be more energy efficient, thus reducing overall consumption and lowering associated bills, compensating for the increase in electricity prices.  Further provisions might also be made which would exempt low-income, residential consumers from sudden rate increases, thus helping avoid undue hardship.  Such is the case in California where households with earnings below a pre-set amount qualify for a program called California Alternate Rates for Energy (CARE).  CARE participants receive a 20% discount on their energy bills and are exempt from any potential rate increases.  Such policy options should be of special interest to our client, a consumer advocacy group with a particular inclination towards low-income residential consumers.

While the recent trend in energy regulation has been towards a laissez faire, free market approach, our research suggests that public policy, if not more so, is equally crucial in promoting energy efficiency.  On the point of public versus economic policy, the World Bank states that “Public Benefits do not flow automatically from a financially solvent and efficient electricity sector. Public benefits require explicit attention and there is greater likelihood they can be enhanced if they are considered when reforms are implemented”.  And so, all things considered, we recommend that our client continue to advocate for strong public policy regarding the efficient use of energy and its associated economic savings, this regardless of the present regulatory structure in its jurisdiction of interest. 
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Appendix 1 - Electricity Regulation in Argentina
Appendix 2 - Institutional Structure of Argentina’s Electrical System

Within the framework given by the legislation in force and the regulations passed by the Energy Secretariat, the fiscal controlling of the regulated activities (transport and distribution) is carried out by the Electricity Regulators Bodies. The technical authority in the operation of the system is the Compañía Administradora del Mercado Eléctrico Mayorista (CAMMESA) which is responsible of the load dispatch and acts as consultant to Ente Nacional Regulador de la Energía (ENRE) in transmission studies within the high-voltage network. The agents of the wholesale market (WEM) represent each one of the electric industry processes such as generation, transmission, distribution and large users in CAMMESA.
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Appendix 3 - Argentina’s Spot Market
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The Spot Market

In 1999, a significant gap between the electricity prices in the spot market and the contracts market. On average, electric power in the contract market was 11% cheaper than power in the spot market. Since 1995, the year when contracts for large users started to gain weight, the average purchase prices for electricity in the contracts market dropped by 27% in real terms until 1999. 

The spot market, however, is by far more volatile and shows several peaks (Figure 5). The bad conditions of precipitation and low water levels of hydro basins are responsible for the last peak, which occurred in 1999. It shifted a large part of the hydro generation to more expensive thermal plants. The peak in 1992, just after the restructuring, was a combination of low hydro inflows and a low availability of the thermal plants. However, the general trend shows a substantial decline in the spot market prices since 1992 and still a steady decline from 1995 onwards. 

(World Energy Council 2001)

Appendix 4 - Tariffs in Argentina
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Appendix 5 - Miscellaneous Information on Argentina


Distribution Sector 

The distribution sector faces a double challenge. On the one hand, it has to compete with generators who can sell their electricity directly to large customers or to an increasing number of commercial electricity providers who buy the power on the spot market and sell it directly to large customers. On the other hand, it still has a social and economic function, which is to provide electricity services to all its clients, especially to the poorer groups in the Argentine society. Furthermore, municipal and regional taxes apply to the tariffs of the customers of the distribution companies, whereas commercial agents and generators only have to pay the fees raised by the regulatory agency and the transmission and distribution charges. In 1998, around 18% of the delivered electricity was sold in the "by pass" mode, thus flowing directly from the commercial agents or generators to large consumers. 

Outages and Reliability of the System 

One major critique of electricity sector liberalization is the neglect of infrastructure, especially of the grid, if there is not sufficient economic incentive for the market participants to maintain their equipment and to invest in long-term assets. Outages are one possible consequence. An event like this occurred in February 1999, when a fire at one substation of the distribution company Edesur produced an outage that affected instantly 150 000 customers and lasted for 11 days. 

The Argentine regulatory agency penalized Edesur to pay a minimum indemnity of roughly four US cents per hour of outage, and a further US$100 for loss of food if the interruption endured longer than 24 hours. The compensation paid by Edesur equaled the gains of one whole fiscal year of the company6. In general, the regulatory agency introduced a penalty and reward system for flaws in the transmission and distribution network, which is based on three indicators: 

· Duration of the unavailability 

· Number of forced outages 

· Extra costs that its restrictions bring about in the electricity system 

6In total, ENRE imposed penalties worth nearly US$40 million on the transmission and distribution companies in the time period from 1994 to June 1999. 

*World Energy Council 

http://www.worldenergy.org/wec-geis/publications/reports/pedc/cases/2_1_5.asp

APPENDIX 6 - Map of California’s Power Plants (CEC, 2002)
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APPENDIX 7 - Map of California’s Transmission Lines (CEC, 2002)
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APPENDIX 8 - The Structure of California’s Public Goods Fund (CEC, 2002)
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� By regulation reform we mean the process through which government controls are removed from an industry.


� A concise definition of energy efficiency was provided in our literature review. 





� “hangers”, These populations of hangers were the source of the system’s high non-technical losses.  The percentage of technical and non technical losses amounted to 26.14% (Pardina, 2001)
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		Electricity production from hydroelectric sources (% of total)		38.1403312683		37.8099327087		44.1082077026		42.8318939209		44.2111816406		45.6114006042		42.8950271606		42.0550689697		29.1180953979		26.1820964813		35.5671005249		30.5505523682		34.9510765076		39.0492668152		42.1611671448		40.1762733459		32.9491539001		38.8901939392		35.852771759		26.8363361359

		Electricity production from natural gas sources (% of total)		22.0218601227		22.4284877777		25.6581249237		24.4215526581		24.5652275085		27.449464798		27.0755977631		24.0468196869		40.1428565979		47.8147163391		38.9628486633		38.9973068237		37.1076698303		35.2815666199		34.6194877625		41.8705062866		49.5075912476		44.9056777954		46.6361045837		56.9508934021

		Electricity production from nuclear sources (% of total)		5.8933157921		7.2504439354		4.6883616447		7.9180521965		10.3211317062		12.7383184433		11.6498718262		12.405257225		11.0438098907		9.9070053101		14.2750711441		14.4016342163		12.6205282211		12.5266695023		12.5491447449		10.519733429		10.6925268173		10.9862966537		10.0485372543		8.8005447388

		Electricity production from oil sources (% of total)		31.6400547028		29.9930477142		23.4342880249		22.3868103027		19.3991012573		12.603556633		16.0825748444		19.3533535004		16.476190567		14.1694355011		9.699048996		14.1602449417		13.6613969803		11.0751924515		6.9443173409		4.4469919205		4.3721957207		3.1077928543		5.2918968201		4.9352903366

		Energy imports, net (% of commercial energy use)		7.2967419624		3.4742610455		2.7793312073		-0.5362700224		0.9162454605		-2.9216146469		2.3531608582		6.5268321037		3.4079990387		-1.6338647604		-5.2065987587		-5.900346756		-8.9568738937		-13.3929462433		-16.9747428894		-22.2881793976		-27.8898658752		-30.3382205963		-30.6702747345		-29.6761741638

		Commercial energy production (kt of oil equivalent)		38813		39452		39982		41994		42932		42555		41828		42291		45235		46218		47384		49160		53208		56938		62523		67157		72832		78229		80651		81932

		Commercial energy use (kg of oil equivalent per capita)		1490.2825927734		1432.9664306641		1420.1097412109		1420.62890625		1451.4736328125		1364.3623046875		1392.5936279297		1449.5075683594		1479.0963134766		1416.6066894531		1384.6650390625		1408.4053955078		1462.0778808594		1483.46484375		1558.1151123047		1579.5270996094		1616.9505615234		1682.5521240234		1708.5397949219		1727.2280273438

		Commercial energy use (kt of oil equivalent)		41868		40872		41125		41770		43329		41347		42836		45244		46831		45475		45039		46421		48834		50213		53450		54917		56949		60020		61721		63182
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argentinadatawdi

		Series Name		1980		1981		1982		1983		1984		1985		1986		1987		1988		1989		1990		1991		1992		1993		1994		1995		1996		1997		1998		1999		2000

		Adjusted savings: carbon dioxide damage (% of GNI)		0.4533028603		0.4632396996		0.482377708		0.4101870954		0.563072443		0.4882436395		0.4099009335		0.4688233733		0.4477623999		0.7680357695		0.3950716257		0.3170822859		0.2760007381		0.282862395		0.2831119895		0.2866667807		0.278021574		0.2781998813		0.2701713443		0.2941028774		0.2964238524

		Adjusted savings: energy depletion (% of GNI)		8.2876634598		8.2062959671		7.5144910812		5.3045072556		6.6018471718		5.4349589348		1.7574652433		1.6660168171		0.9364027381		2.2404336929		2.0660083294		1.269921422		0.8768977523		0.6422640085		0.4433557689		0.5652845502		0.9155831337		0.7332389951		0.4795694649		0.5349584818		2.2298488617

		Claims on governments and other public entities (current LCU)		289.3999938965		1103.9899902344		2612.2900390625		19733.099609375		132151.796875		806010.375		1592273		6128344		24780892		1303394944		11564000256		18431000576		15909999616		18205999104		21185212416		25612120064		27051200512		30577225728		30673285120		38919917568		39532015616

		Claims on governments, etc. (annual growth as % of M2)		30.1940727234		84.9947814941		78.510269165		372.7344055176		488.3247375488		387.7142333984		85.6548080444		231.9814147949		362.5103759766		4578.0170898438		1573.2224121094		86.7812423706		-13.2010259628		7.3992905617		6.5544929504		8.2790718079		2.7690143585		5.7099714279		0.1239148602		9.6282119751		0.6865920424

		Claims on private sector (annual growth as % of M2)		86.8547439575		144.5325469971		240.6938476563		484.0857543945		699.9682617188		407.2660522461		81.8641662598		165.3094787598		337.5081481934		4501.0869140625		1444.7376708984		149.7282867432		62.9104156494		25.897518158		19.2990779877		-1.1077603102		6.3745675087		14.6372919083		9.5373897552		-2.4441652298		-2.9037792683

		Claims on private sector (current LCU)		834.5		2219.6999511719		6843.7900390625		29079.30078125		190221.09375		898061.3125		1649528		4881923		22248010		1279376000		10702000128		22549999616		34564001792		42600001536		51372011520		50779680768		54092599296		63131430912		70524846080		68431400960		65842679808

		CO2 emissions (kg per 1995 US$ of GDP)		0.4913085103		0.4889428318		0.5189451575		0.5037435889		0.5000671744		0.5074511766		0.4863548279		0.5258998871		0.5701475739		0.5956763625		0.5840861201		0.5457257628		0.5017593503		0.4929843843		0.4948712289		0.5055411458		0.4799958766		0.46591869		0.44785285

		CO2 emissions (kg per PPP $ of GDP)		0.5511027575		0.5113281012		0.5140089989		0.5062180161		0.4812138379		0.4645245969		0.4215566516		0.4155884683		0.4234816432		0.4298604429		0.4369472265		0.4036045969		0.3623539805		0.3519690633		0.3464494646		0.3415318727		0.3202442229		0.311537981		0.3007901013

		CO2 emissions (kt)		107457.421875		100855.6328125		101737.921875		102584.671875		104088.375		97611.890625		100921.9453125		112303.4296875		118639.21875		114659.75		109731.671875		115514.5625		118890.203125		123710.9296875		131432.078125		130445.7265625		130699.2734375		137156.34375		136914.15625

		CO2 emissions (metric tons per capita)		3.824924469		3.5359838009		3.5131673813		3.4889814854		3.4868457317		3.2209830284		3.2809615135		3.5979282856		3.7470657825		3.5718035698		3.3735563755		3.5046925545		3.5595433712		3.6548466682		3.831362009		3.7518904209		3.7109391689		3.8449299335		3.7900111675

		Commercial energy production (kt of oil equivalent)		38813		39452		39982		41994		42932		42555		41828		42291		45235		46218		47384		49160		53208		56938		62523		67157		72832		78229		80651		81932

		Commercial energy use (kg of oil equivalent per capita)		1490.2825927734		1432.9664306641		1420.1097412109		1420.62890625		1451.4736328125		1364.3623046875		1392.5936279297		1449.5075683594		1479.0963134766		1416.6066894531		1384.6650390625		1408.4053955078		1462.0778808594		1483.46484375		1558.1151123047		1579.5270996094		1616.9505615234		1682.5521240234		1708.5397949219		1727.2280273438

		Commercial energy use (kt of oil equivalent)		41868		40872		41125		41770		43329		41347		42836		45244		46831		45475		45039		46421		48834		50213		53450		54917		56949		60020		61721		63182

		Electric power consumption (kwh per capita)		1170.4635009766		1119.8117675781		1151.8341064453		1212.2451171875		1247.0969238281		1211.1533203125		1216.2924804688		1363.87109375		1373.4172363281		1244.8693847656		1240.6923828125		1282.6468505859		1348.5762939453		1431.4093017578		1525.2619628906		1593.2467041016		1667.2344970703		1775.5382080078		1891.4047851563		1937.7529296875

		Electric power transmission and distribution losses (% of output)		12.6807031631		12.6625299454		12.8566417694		14.3036527634		13.9638834		13.94896698		16.6782264709		15.7325143814		13.9561901093		16.9651813507		18.2178211212		18.8524742126		20.3129730225		20.1703624725		17.6160430908		17.6614208221		17.50598526		16.2262115479		15.1314544678		14.7773857117

		Electricity production (kwh)		39706001408		38839001088		39886000128		43002998784		44965998592		45264998400		49022001152		52115001344		52500000768		50863001600		51005001728		53854998528		56106999808		61867999232		65621999616		67169001472		69759000576		72462999552		74169999360		80744996864

		Electricity production from coal sources (% of total)		2.0626604557		2.3018100262		1.8377375603		2.0928771496		1.2920873165		1.3409919739		2.0786585808		1.9322651625		2.9885714054		1.6927825212		1.2861484289		1.7045770884		1.4775340557		1.8943557739		3.5430190563		2.8123092651		2.2792758942		1.9168403149		1.9104759693		2.1834168434

		Electricity production from hydroelectric sources (% of total)		38.1403312683		37.8099327087		44.1082077026		42.8318939209		44.2111816406		45.6114006042		42.8950271606		42.0550689697		29.1180953979		26.1820964813		35.5671005249		30.5505523682		34.9510765076		39.0492668152		42.1611671448		40.1762733459		32.9491539001		38.8901939392		35.852771759		26.8363361359

		Electricity production from natural gas sources (% of total)		22.0218601227		22.4284877777		25.6581249237		24.4215526581		24.5652275085		27.449464798		27.0755977631		24.0468196869		40.1428565979		47.8147163391		38.9628486633		38.9973068237		37.1076698303		35.2815666199		34.6194877625		41.8705062866		49.5075912476		44.9056777954		46.6361045837		56.9508934021

		Electricity production from nuclear sources (% of total)		5.8933157921		7.2504439354		4.6883616447		7.9180521965		10.3211317062		12.7383184433		11.6498718262		12.405257225		11.0438098907		9.9070053101		14.2750711441		14.4016342163		12.6205282211		12.5266695023		12.5491447449		10.519733429		10.6925268173		10.9862966537		10.0485372543		8.8005447388

		Electricity production from oil sources (% of total)		31.6400547028		29.9930477142		23.4342880249		22.3868103027		19.3991012573		12.603556633		16.0825748444		19.3533535004		16.476190567		14.1694355011		9.699048996		14.1602449417		13.6613969803		11.0751924515		6.9443173409		4.4469919205		4.3721957207		3.1077928543		5.2918968201		4.9352903366

		Energy imports, net (% of commercial energy use)		7.2967419624		3.4742610455		2.7793312073		-0.5362700224		0.9162454605		-2.9216146469		2.3531608582		6.5268321037		3.4079990387		-1.6338647604		-5.2065987587		-5.900346756		-8.9568738937		-13.3929462433		-16.9747428894		-22.2881793976		-27.8898658752		-30.3382205963		-30.6702747345		-29.6761741638

		Exports as a capacity to import (constant LCU)		11508635648		12699198464		10827359232		11335865344		12078284800		12314346496		10013344768		8989213696		12050072576		13012126720		14386272256		14623090688		15566294016		16457600000		19033653248		23130388480		26698752000		29667233792		31156131840		29067472896		32030976000

		GDP (current US$)		76961923072		78676836352		84307484672		103979106304		79091998720		88416665600		110934441984		111106187264		126206820352		76636897280		141352370176		189719986176		228779376640		236753567744		257439956992		258031878144		272149757952		292858888192		298948362240		283260026880		284960030720

		GDP growth (annual %)		4.1517624855		-5.6895279884		-4.9571785927		3.8751235008		2.2117733955		-7.5866770744		7.8757796288		2.9099931717		-2.5569047928		-7.4961895943		-2.3989591599		12.6697101593		11.9407749176		5.9069194794		5.8362007141		-2.8452095985		5.5266900063		8.1110467911		3.850178957		-3.4024288654		-0.5218974352

		GDP per unit of energy use (PPP $ per kg of oil equivalent)		4.6571650505		4.825858593		4.8128933907		4.8515486717		4.9921250343		5.0821795464		5.5888285637		5.9726700783		5.9821910858		5.8655781746		5.5758910179		6.1654691696		6.7187852859		6.9998288155		7.0976366997		6.9549145699		7.166478157		7.3351483345		7.3748269081		7.1281704903		..

		Listed domestic companies, total		..		..		..		..		..		..		..		..		186		178		179		174		175		180		156		149		147		136		130		129		127

		Market capitalization of listed companies (% of GDP)		..		..		..		..		..		..		..		..		1.6045092344		5.513010025		2.3119528294		9.7559566498		8.1445274353		18.5707855225		14.3194551468		14.6427640915		16.4170646667		20.2322711945		15.1638231277		29.6149845123		58.2777519226

		Market capitalization of listed companies (current US$)		..		..		..		..		..		..		..		..		2024999936		4224999936		3268000000		18509000704		18633000960		43967000576		36864000000		37782999040		44679000064		59251998720		45332000768		83887407104		166068289536

		Population density (people per sq km)		10.2656860352		10.4223165512		10.5817718506		10.743806839		10.9079694748		11.0735960007		11.2398080826		11.4055156708		11.5694141388		11.7299947739		11.8855257034		12.0437355042		12.2046747208		12.368393898		12.5349493027		12.7043981552		12.8695611954		13.0347242355		13.200252533		13.3665122986		13.5316753387

		Population density, rural (people per sq km)		19.2162952423		19.0759487152		18.9276218414		18.7705364227		18.603597641		18.4254398346		18.2836666107		18.1287193298		17.9586296082		17.7713127136		17.5645809174		17.3764953613		17.1811714172		16.9783878326		16.7679271698		16.5495681763		16.398431778		16.2378940582		16.0683994293		15.8903522491		..

		Population growth (annual %)		1.5034501553		1.5142477751		1.5183564425		1.5196611881		1.5164110661		1.5069921017		1.4898202419		1.4635289907		1.4267857075		1.3784331083		1.317211628		1.3223280907		1.3274379969		1.3325327635		1.3376332521		1.3427587748		1.2916679382		1.2751964331		1.2619079351		1.2516496181		1.2280761003

		Population, total		28094000		28522650		28959030		29402470		29851730		30305000		30759870		31213360		31661900		32101360		32527000		32959970		33400410		33848460		34304272		34768000		35220000		35672000		36125000		36580000		37032000

		Poverty headcount, rural (% of population)		..		..		..		..		..		..		..		..		..		..		..		..		..		..		..		..		..		..		..		..		..

		Poverty headcount, urban (% of population)		..		..		..		..		..		..		..		..		..		..		..		..		..		..		..		..		..		..		..		..		..

		Private investment in energy (current US$)																														9899870208												13694390272

		Pump price for diesel fuel (US$ per liter)		..		..		..		..		..		..		..		..		..		..		..		..		..		0.2899999917		..		0.2800000012		..		..		0.4199999869		..		0.5199999809

		Pump price for super gasoline (US$ per liter)		..		..		..		..		..		..		..		..		..		..		..		..		..		0.7900000215		..		0.6000000238		..		..		0.9399999976		..		1.0700000525

		Rural population		4804074		4768987		4731905.5		4692634		4650899.5		4606360		4570916.5		4532180		4489657.5		4442828		4391145		4344124		4295292.5		4244597		4191981.75		4137392		4099608		4059473.5		4017100		3972588		3925392

		Rural population (% of total population)		17.1000003815		16.7199993134		16.3400001526		15.9600000381		15.5799999237		15.1999998093		14.8599996567		14.5200004578		14.1800003052		13.8400001526		13.5		13.1800003052		12.8599996567		12.5399999619		12.220000267		11.8999996185		11.6400003433		11.3800001144		11.1199998856		10.8599996567		10.6000003815

		Rural population growth (annual %)		-1.0317428112		-0.7303575873		-0.7775567174		-0.8299254775		-0.8893656731		-0.9576541781		-0.7694430947		-0.8474625945		-0.9382339716		-1.0430461168		-1.1632956266		-1.0708130598		-1.1240774393		-1.180265069		-1.2395780087		-1.3022431135		-0.9132323265		-0.9789813757		-1.0438200235		-1.1080629826		-1.188041687

		Urban population		23289926		23753662		24227124		24709836		25200830		25698640		26188954		26681180		27172242		27658532		28135856		28615846		29105118		29603864		30112288		30630608		31120392		31612526		32107900		32607412		33106608

		Urban population (% of total)		82.9000015259		83.2799987793		83.6600036621		84.0400009155		84.4199981689		84.8000030518		85.1399993896		85.4800033569		85.8199996948		86.1600036621		86.5		86.8199996948		87.1399993896		87.4599990845		87.7799987793		88.0999984741		88.3600006104		88.6200027466		88.8799972534		89.1399993896		89.4000015259

		Urban population growth (annual %)		2.0356235504		1.9715840816		1.9736105204		1.9728522301		1.9675574303		1.9561122656		1.8899620771		1.8620760441		1.8237506151		1.7738285065		1.7110497952		1.6915876865		1.6953390837		1.6990853548		1.7028471231		1.7066435814		1.5863524675		1.5690151453		1.5548658371		1.5437518358		1.5193275213
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