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I. INTRODUCTION

This document is prepared for the Inter-American Meeting of National Authorities and Experts on Energy for Sustainable Development in the Americas to be held on March 3, 2008. It is primarily intended as background, and to stimulate the discussions that will take place during this meeting.  It may also serve as an overview of key topics related to energy as essential tools to promoting sustainable development throughout the Americas.  Also, as an annex to this document, the presentation that will be offered during the Meeting provides additional statistical and technical information associated with this subject.
The document presents a brief overview of the status of the energy sector in the Americas.  It then presents a review of key challenges confronting sustainable energy and then raises several topics that are central for sustainable energy development: 

· Expansion and diversification of the energy matrix to ensure access to energy and its availability

· Efficiency of energy production and consumption

· Energy cooperation and integration in the Hemisphere

At the 37th General Assembly held in Panama City, the Member States unequivocally recognized as an essential goal the need to generate and strengthen regional markets for the use of clean and renewable energy, and the exchange of information, technology and experiences pertaining to sustainable energy. The Ministers of Foreign Affairs and Heads of Delegation of the OAS Member States requested the General Secretariat to support a regional dialogue in this regard. The Inter-American meeting of National Authorities and Experts on Energy for Sustainable Development in the Americas is a concrete response to that mandate.

The following mandate was articulated in the resolution from the 37th OAS General Assembly in Panama, which states that: 

“… the region must endeavor to reduce its vulnerability to fluctuations in the price and supply of energy and seek to increase its energy independence through measures such as, the diversification of the energy matrix, favoring an increase in the sustainable use of renewable and cleaner energy or other modalities, as appropriate, in accordance with each country’s legislation, improving energy efficiency in general in all sectors of the economy, and increasing their coverage of energy services for social development purposes.” (Panama Declaration, #5).

This Inter-American Meeting provides the opportunity to bring together the governments of the region to discuss this crucial issue for the region’s socio-economic development and economic resilience, while improving the management of natural resources and protecting the environment. The meeting offers a venue to define practical means for the rapid deployment of renewable energy and energy efficiency applications and practices energy efficiency applications and practices, while promoting increased energy sector cooperation and integration throughout the Hemisphere.  
II. THE STATUS OF THE ENERGY PRODUCTION AND CONSUMPTION IN THE AMERICAS
Energy consumption in the Americas is projected to increase at an average annual rate of 1.3% during the period 2004-2030 (estimate for the Northern American region is 1.1%, and for the Latin American and Caribbean (LAC) region it is 2.4%) up to 84 Mtoe in 2030.
/ In the case of the LAC region, the estimated required investments to comply with this projected demand will amount to an annual contribution of 3-6% of the region’s GDP. At the aggregate level, the countries of the Americas possess considerable energy production capacity potential toward meeting future energy demand, but the region’s energy resources are not equally distributed among the countries. There are significant differences in the status of technological development, electricity coverage, market structure, energy infrastructures, and investment capacity, among others. All of these represent important challenges for the development and deployment of sustainable energy and energy efficiency technologies to secure the energy supply of and within the Hemisphere.  

Electricity

In 2006, the total electricity consumption in the Americas was 6,014 TWh (OLADE, 2007). Fossil fuels remain the most important energy source for electricity generation in the Americas accounting for 60% of the total electricity generation capacity. Renewable energy sources represent 25% of the total electricity production within the Hemisphere, consisting primarily of hydro energy resources.  The primary energy consumption for electricity generation varies highly from country to country. For example, 57% of Canada’s electricity comes from hydroelectric facilities, followed by 26% and 15% from thermal and nuclear plants, respectively. In the United States, power generation from thermal facilities, primarily coal based, counts for more than 70% of the total electricity supply. When assessing the Latin American region, the total installed capacity is about 267 GWe (2006) where the electricity generation is dominated by the use of large scale hydropower (59%), natural gas and other fossil fuels as fuel oil/diesel (31%). The Caribbean, on the other hand, relies almost exclusively imported fuel oil (93%) for its electricity generation.
/ This wide range of electricity supplies and use of energy resources contributes in part to the wide range of electricity costs in the Hemisphere, which range from lows of US$0.04/kWh to over US$0.50/kWh
/.  Many of the highest electricity rates are concentrated in the Caribbean.
The following charts illustrate the percentages of electricity generation by sources for several countries and sub-regions of the Americas. 
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Figure 2. Electricity Generation by type of energy source in the Western Hemisphere

Transport Sector 

In the Western Hemisphere the transportation sector accounts for 31% of all commercial energy consumed and 50% of all petroleum consumed. This highlights the high dependency of the transport sector on, in most cases, imported petroleum derived fuels (e.g. gasoline or diesel). Further, due to continued growing demand from other emerging economies, various geo-political events, and other factors, it is widely expected that the price for gasoline and diesel will remain high and may continue to increase. Premium gasoline prices vary throughout the Americas from a low of US$0.19 (Venezuela) and a high of US$5.31 (Uruguay) per gallon
. 

The growth of biofuels – including ethanol and bio-diesel – in Brazil and the United States is a reality and has great potential for contributing to the fuel consumption matrix in the transport sector in many countries of the Americas. But, outside of Brazil, we  are only experiencing the first phase of development of this booming industry (see figure 3 for the current contribution of ethanol in the U.S. and Brazil).
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Figure 3. Fuel consumption in the United States and Brazil (billion gallons)
/
In the Hemisphere, there is a considerable bio-energy (e.g. power/heat, ethanol or biodiesel) production potential and space for improvement of the bio-energy generation systems. Current state-of-the-art biomass to biofuels technologies are based on the conversion of agricultural crops (as sugarcane, corn, soybeans, etc.) for ethanol or bio-diesel production. There have been considerable discussions around the sustainability of the biofuels production systems. Key issues are the consequences of food vs. energy, land use competition, biodiversity protection and the net energy efficiency of these systems. As a response, large investments have been made in developing second generation biofuel production systems (cellulosic ethanol) that may open up the use of non-food energy sources and new markets for development. According to the Economic Commission for Latin America and the Caribbean (ECLAC), LAC constitutes the most favorable environment for the development of biofuels (2004).
/
III. CHALLENGES TO ENERGY FOR SUSTAINABLE DEVELOPMENT
The development of sustainable energy is an essential component to secure and improve the quality of life of our citizens in the Americas. The challenges that the energy sector is confronted with today are multiple and complex.  They include issues of economics, environmental protection, security, infrastructure development, and more.
Among the key challenges, not unique to this region, is climate change.  Climate change concerns have resulted in new considerations for the energy sector recognizing the need to adapt and contribute to the mitigation of climate change by considering clean and renewable energy technologies. 
Another key challenge, affecting economic development in particular is the recent rapid rise in fossil fuel prices.  As of February 26, 2008 the international petroleum price reached the level of US$101 per barrel.
/ A wider range of energy systems, especially those consuming renewable natural resources sources, is essential to increase the sector’s resilience to global climate change impacts and global energy market developments. Further, the responsible management of energy consumption patterns is also essential as a key tool to limit energy use and therefore diminish the energy dependency. Reliable, efficient, and affordable energy services ultimately are essential for creating conditions to facilitate the poverty alleviation efforts and to contribute to achievement of the millennium development goals. 
IV. TOPICS FOR DISCUSSION
The following topics are offered as possible areas for discussion during the proceedings of the Inter-American meeting of National Authorities and Experts on Energy for Sustainable Development in the Americas.   

1. Expansion and diversification of the energy matrix to ensure access to energy and its availability 
The expansion and diversification of the energy production and consumption matrix is a key criterion to increase the level of reliability and access to affordable energy services for all the citizens of the Americas. Further, it is critical to promote the sustainable development and use of renewable and clean energy in the region. This will lead to multiple benefits, including helping to satisfy the region’s growing energy demand while mitigating climate change and other environmental impacts.
/ The introduction and application of sustainable energy systems in both the rural and the urban settings is essential to create new economic activities, lower the dependency on costly imported energy, and improving life conditions. 

Rural electrification

Rural electrification is a great challenge for many countries in the Americas.  Throughout Latin America it is estimated that 45 million of people (10% of the total region’s population) live without access to modern electricity services.
 Extension of existing or new electricity grids is the key solution in many cases, but this approach is often prohibitively costly, technically impractical, or otherwise limited, particularly in highly distributed regions.

An alternative in many cases is off-grid or distributed energy wherein renewable energy or other small-scale technologies are placed in the rural community or household.  Many innovative programs of this type have been implemented throughout the Americas.  A sampling of relevant programs in the LAC region include: PAEPRA in Argentina, PRONER in Bolivia, PRODEEM and PROINFA in Brazil, PRONASOL (and subsequently named programs) in Mexico and PER en Chile. The projects financing approaches in the examples ranged from fully subsidized government or donor-led projects, to privately driven business-as-usual projects. 

Expanded rural electrification is an essential to the overall goals of sustainable development and to facilitate the inclusion of rural and isolated communities into the macro-economic development of the countries.  

The following questions are offered as a means of stimulating the discussion around this topic during the Inter-American meeting of National Authorities and Experts on Energy for Sustainable Development in the Americas:

· After decades of efforts by the international community to bring about rural electrification projects what have been the results for the citizens of the Americas? 

· How can we make sure that rural electrification is done in a sustainable manner (thus self maintaining), particularly in indigenous isolated communities?

· What are the most innovative technologies that offer potential solutions for the challenges of rural electrification?

· Are subsidies necessary for large scale, off-grid rural electrification programs?

The role of renewable energy

Renewable energy alternatives include a wide variety of technologies suitable to meet the needs of grid-connected or off-grid energy needs.  The technologies also include solutions to meet power, as well as heat or mechanical and transportation (liquid fuels).  A list of common technologies, and their most common, commercially available applications is provided below.

	Technology Type
	Application:  Grid-Connected Power
	Application:  Off-Grid Power
	Application:  Heat and/or Mechanical
	Transportation

	Wind Turbines
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	Solar Photovoltaics
	(
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	Solar Hot Water Heaters
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	Solar Thermal Electric
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	Hydropower
	(
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	Geothermal
	(
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	Biomass Electric
	(
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	Bio-Ethanol
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	Bio-Diesel
	
	
	
	(

	Oceanic Technologies
	(
	
	
	


In the Americas, the renewable energy production potential represents about 25% of the total production mix.
 This number varies considerably and depends on the availability and access to renewable natural resources.  These are generally influences by climate, the physical presence of a resource (such as geothermal resources), and a country’s desire and ability to grow a resource (such as biomass materials).  

Currently most renewable energy grid-connected projects implemented in Latin America are hydropower projects. During previous decades, without special support schemes, hydropower was the only renewable energy source capable of competing on a large scale on the energy market. But due to the increased petroleum prices and expectations of a continued rise in price, the business perspective has drastically changed.  Today the large scale development of wind, geothermal, biomass, oceanic, solar and other renewable energy alternatives is an rapidly emerging.

In addition to the economic considerations, potential reasons to implement renewable energy systems include:
· Enhanced energy security 

· Reduced global and local atmospheric emissions and environmental impacts 

· Improved options to meet specific user and infrastructure needs, particularly in rural areas and in newly industrializing and developing countries

· Increased local and regional employment opportunities in energy infrastructure manufacturing, installation and maintenance 

Nevertheless many of the region’s renewable energy resources remain untapped. A number of inhibiting factors may be contributing to this.  For example, the access to information such as basic resource data is poor and limited.  Also many countries in the region do not posses the financial capacity to invest in nor do they have the adequate set of market conditions, policies and regulations to guarantee sustainable long term investments in renewable energy projects. 

Regional cooperation is an essential tool to facilitate the exchange of know-how and experience to further the development of renewable energy in the Americas. There is a need for clear rules, guidelines, and resource assessments at the national level to facilitate renewable energy market development. Countries in need of capital for investment may benefit from the timely, concise and transparent drafting and implementation of energy policies and regulations via international cooperation. 

The following questions are offered as a means of stimulating the discussion around this topic during the Inter-American meeting of National Authorities and Experts on Energy for Sustainable Development in the Americas:

· Can renewable energy systems actually replace the fossil energy needs of the region?  If not, how much can we expect from renewable energy solutions? 

· Are renewable energy technologies still more expensive than conventional energy systems?

· Is the food vs. energy debate a real concern for furthering biofuels development in the Americas?

· Who can and should cover the investments to promote renewable energy? 

· What role does the government have in the promotion and introduction of renewable energy?

· Can we as a region cooperate in the creation of technology research and development to create industries to produce new renewable energy technologies? 

· Can the U.S. and Brazilian ethanol experience be replicated in other countries of the region?

· Can we facilitate the cooperation at academic level to exchange know-how (build up our energy professional base) to facilitate and accelerate the introduction of renewable energy?   

· How can regional efforts facilitate a behavioral change toward the acceptance of new kinds of energy systems or savings practices?

2. Efficiency of energy production and consumption
Energy efficiency is the fastest, least costly, and cleanest solution for extending the world's energy supplies and enhancing energy security in a sustainable manner. The promotion of energy efficiency practices is essential to moderate the rapid increase in energy demand and maintain the absolute consumption levels manageable. The reduction in the energy consumption is usually associated with behavioral and technological changes, but also entails the need for improvements in the organization and management of the energy sector.  According to the International Energy Agency (IEA), improved energy efficiency in buildings, industry and transport could lead to between 17 and 33 percent lower energy use by 2050. The application of energy efficiency practices is necessary at all levels of society.

Among many other challenges, energy efficiency practices designed for implementation at the household level are difficult.  Information dissemination and education are keys to success at the household level but reaching the segment that would benefit most from this information is costly and slow.  Yet, energy efficiency can, in most cases, be an essential tool to stabilize incomes and provide energy services to the ones most in need while helping to maintain the viability of the energy sector as a whole.  Thus a key challenge is how to design and implement programs that lead to greater uptake of energy efficiency measures for households. 

At the national level, energy efficiency, in practice is measured either via the energy intensity or the per capita energy consumption, and encompasses 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). Achieving such results requires the engagement of many elements of the energy sector including utilities, governments, user groups, industries, and business.  

The following questions are offered as a means of stimulating the discussion around this topic during the Inter-American meeting of National Authorities and Experts on Energy for Sustainable Development in the Americas:

· In what ways can the countries in the Americas cooperate to increase the overall energy efficiency in the region?

· What are the experiences in improving technical, behavioral and operational energy efficiency?

· How do we set realistic energy efficiency targets for our countries and at the regional level?

· How can we promote the use of energy efficiency practices in the region?

· How do we encourage our citizens to implement energy saving practices?

· What role can international institutions play in promoting energy efficiency?

· Can common standards and labeling practices contribute to greater use of energy efficiency technologies?

3. Energy Cooperation and Integration
The development and integration of energy infrastructures in the Western Hemisphere has been remarkably differentiated. During the 1990s, the electricity sector in the Western Hemisphere experienced major improvements toward national and regional interconnections which increased the electricity trade by 99.3% (from 1988 to 1996).  During the same timeframe, residential electricity consumption rose by 50%, and the electric power coverage in the Hemisphere expanded from 75.1% to 87.9% (1998).  According to the World Bank, these developments resulted in a growth of investments from US$2 billion to US$46 billion during the first half of the 1990s, of which US$23 billion were allocated in LAC countries (Coordinating Secretariat of the Hemispheric Energy Initiative (HEI), 2001
; Ruiz-Caro, 2006).  

During this period many countries reformed their power sector, opening it up to more private sector participation.  These reforms were largely motivated by the lack of public funds to improve and expand the electricity infrastructure, services and products. 

Today, the current trends for electricity cooperation and integration in the Americas are focused on the development of regional grids and interconnections that are supported by bilateral and regional agreements (ECLAC, 2006). These initiatives present a mix of public and private participation, including joint investments and sharing of technical resources, in activities that comprise infrastructure development, project management and operation, and electricity services. However, despite substantial advances made during the last three decades, the Americas’ energy/electricity integration is still far from optimal. There is a real need for new physical facilities and improvement of the existing ones to meet electricity demand.  

Currently, there are various initiatives involving political and economical reforms toward energy cooperation in the hemisphere which include not only the required energy policy dialogue within the countries but also the implementation of activities such as cross-country electricity projects, sub-regional grid interconnections, as well as collaboration in the development of financial opportunities and technical expertise. 

The following questions are offered as a means of stimulating the discussion around this topic during the Inter-American meeting of National Authorities and Experts on Energy for Sustainable Development in the Americas:

· What are the key challenges to cross border electricity grids and pipelines?  

· How can common energy policies in the Americas contribute to greater energy sustainability?

· What are some examples of successful energy cooperation programs in the Americas?

· How can energy integration efforts contribute to greater energy security?

V. Conclusion

The region faces an era of unprecedented challenges for the energy sector.  High prices, increasing concerns for the local and global environment, and the need to expand access to meet growing and unmet demand are a certain reality.  The Americas is a Hemisphere with wide disparities in economic conditions as well as energy resource access. 
Regional cooperation can play an important role in facilitating the sustainable development of the energy sector to meet the pressing demands.  Such cooperation may come in the form of policy harmonization, technology transfer, research and development, information exchange, financial assistance, supply line interconnections, and many other possibilities.  There is a role herein for all countries of the region, together with its multilateral institutions, academia, non-governmental organizations, private companies and individuals.
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