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LAC Policy Descriptions: Ecuador
General Background

Ecuador energy resources are based on hydroelectric power and fossil energy. Although Ecuador reports several initiatives on renewable energies other than hydroelectric energy, power generation from the renewable sources does not contribute significantly to the total installed capacity. The renewable energies support electrification programs in protected, rural and suburban areas. By the end of 2003, Ecuadorian total installed capacity was 3,541.38 MW, of which 1,733.58 MW (48.95%) from hydraulic sources, 240 MW (6.78%) interconnected from Colombia and 1,567.79 MW (44.27%) from thermoelectric plants.
 Finally, 96.32 % (3,411.15 MW) of the total installed capacity is incorporated to the Sistema Interconectado Nacional (SIN) and the remaining 3.68% are in non-incorporated systems. In 2004, Ecuador’s total energy consumption was 11,706 GWh.

Section 1: Energy provision 

· Main fuel sources for direct use and power generation

Ecuador is the fifth-largest producer of crude oil in South America. Crude oil is one of the major energy resources and plays a key role in the economy. In 2004, the country produced 534,800 barrels per day (bbl/d) of total oil liquids, of which 528,200 bbl/d was crude oil. Ecuador also consumed 144,000 bbl/d of oil in 2004. According to Oil and Gas Journal, Ecuador held proven oil reserves of 4.6 billion barrels in 2005, the third-largest in South America.

Ecuador is a net exporter of medium to heavy crude oil in the region. It nearly consumes one third of its total oil production and a small production of natural gas. By 2003, oil production reached 421,000 barrels per day (b/d). Due to the plans announced to increase activities in exploration and production, oil production is expected to increase with the opening of a new, privately operated heavy crude oil pipeline (Oleoducto de Crudo Pesado - OCP).
Ecuador is a significant oil exporter, mostly to the United States. Ecuador sends over 50% of its oil exports to the U.S., the remainder split between Latin America and Asia. During the first eleven months of 2004, Ecuador exported 226,000 bbl/d of crude oil to the United States, some 2.3% of U.S. total oil imports. Ecuador is the second-largest single source of crude oil imports from South America, after Venezuela.

· Degree of reliance on imported energy 

In 2003 Ecuador produced 7.12 million barrels of oil equivalent (Boe) electricity, imported 694,000 Boe, and exported 42,000 Boe.

· Extent of connection to electricity network  (households and businesses; rural and urban) 

· Any capacity concerns (power generation and/or transmission/distribution) 

About 63% of Ecuador's electricity production comes from hydroelectricity, with the balance supplied by conventional thermal plants. While Ecuador has a net electricity surplus, it often faces supply shortages during the October-March dry season, when hydroelectricity output declines. To make up for these shortfalls, Ecuador must import electricity from Colombia. There are plans to build new electricity connections to Peru, which would further allow Ecuador to alleviate its seasonal power shortages and open additional markets for electricity exports.
· Potential for renewable energy, energy efficiency and co-generation (i.e. any authoritative assessments) 

Almost 50% of Ecuadorian power installed capacity is coming from hydroelectric resources (1733.58 MW), (Consejo Nacional de Electricidad, 2003). Its major hydroelectric plants are Paute (1120 MW), Daule (195 MW) and Agoyan (156 MW). Ecuador also has eight additional hydroelectric plants with capacities ranging from 8 to 70 MW. The hydroelectric power sector is expected to grow by 634 MW with the incorporation of nine new hydroelectric projects that will be in operation between 2005 and 2008. The largest hydroelectric projects in Ecuador are San Francisco (212 MW), planned to start operations in year 2006 and Mazar (194 MW) targeted for completion on 2008. Ecuador is also promoting the participation of the private sector for the development of small-scale hydroelectric plants (up to 5 MW) as part of a decentralized rural electrification program sponsored by the Ministry of Energy and Mines. At the moment the project reports advances in 11 projects with a total installed capacity of 10.98 MW.
The government promotes the use of renewable energies other than hydroelectric power. The use of non-conventional energy sources such as solar, wind, biomass and geothermal, is small some initiatives include:

· 631 small-scale photovoltaic projects (80 to 3315 watts) that are part of the decentralized rural electrification program.
· Development and use of bio-fuels based on sugar cane bagasse and other agricultural wastes.
· Use and evaluation of solar, wind and hybrid energy systems (Diesel-Solar or Diesel-Wind) to supply electricity in Floreana, Galápagos, Isabela and Santa Cruz Islands.
Studies of biomass energy potential evaluated agricultural wasted (bagasse, banana, corn leaves, rice husks, palm fruit, fruit peelings) and found these could generate 50% of current electricity demand, while municipal and animal wastes could generate 16% and 42% respectively of electric energy needs.

A wind power initiative is located in the Loja region, in the south of Ecuador. Here a very high quality potential site was identified, with good, stable, almost unidirectional winds (average speed 10 m/s), which would make it possible to install an almost 110MW plant. Seeking to leverage future investment and based on an institutional design with strong, effective, leadership from the local community in coordination with the Ministerio de Energía y Minas, the first stage will attempt to develop a 15MW project that should have support from the Andean Development Corporation (as the guarantor) and the Government of Denmark (to finance the wind generators).
 Ecuadorian company Villonaco Wind Power, 80%-owned by Canadian alternative energy generator Protocol Energy International Inc., began construction of the 15MW wind park in January 2006.
 Villonaco is 20%-controlled by Loja province-owned generator Enerloja. The Villonaco Wind Farm Project will be connected to the National Interconnected System (SNI) and will substitute thermoelectric generation. Operations are scheduled to commence November-December 2006 on schedule.
Renewable Energy Potential
:

	Energy
	Knowledge of the resource
	Comments

	Solar 
	Maps of the resource per year and local maps
	Radiation levels from 3.8 to 6.0 kWh/m2/day (2,000 hours/year of sunlight)

Existing facilities:

Solar heat: 20,000 collectors for heating water

Photovoltaic: almost 400 sites in the Amazon, some in the Galapagos

	Wind power
	Local studies
	Winds located in mountains and sea breezes. Andes from 2.4 to 8.0 m/s, coast  >3.5 m/s

	Biomass
	Preliminary studies
	Forest plantations: 78,000 has

Municipal wastes: 1.7 million tons/year

Animal wastes: 40.3 million tons/year

	Hydro
	Specific studies
	Many plants were deactivated. 143 sites evaluated, with a capacity reaching up to 5 MW, for a total potential of 47 MW

	Geothermal energy
	National study and preliminary studies of areas of interest
	Generating potential estimated at 4,700 GWh, 40% of annual consumption


Section 2: Energy market

· Ownership (state/municipality/private/mixture) of electricity and gas utilities and other sources of energy 

Electricity Market:

The electric energy sector was opened to the private sector in the mid-1990s. The government approved the Ley de Regimen del Sector Eléctrico (LRSE) which promotes the participation of both the public and private sectors.
Thermoelectric installed capacity was 1,567.79 MW by the end of 2003. The major thermoelectric power plants are Estero Sala (177 MW), Electroquil (159 MW), Esmeraldas (133 MW) and Trinitarias (125 MW). Ecuador has another 17 thermoelectric plants ranging from 11 to 14 MW. Thermoelectric electricity generation is expected to increase with the announcement of the Machala (312 MW) and Wartsila (270 MW) projects. The Wartsila power plant will use residual fuels produced by Petroecuador's Amazonas refinery in Shushufindi, and the Machala power plant will be a gas-fired plant fueled with natural gas produced from the Amistad Gas field.

Liquid Fuels Market:

Petroecuador, owned by the Ecuadorian government, dominates oil production in the country. The company controlled about 37% of Ecuador's total oil production during 2004. The most important private oil companies are foreign-owned, with the largest being Occidental, EnCana, and Repsol YPF. However, EnCana announced in 2004 that it would divest all of its holdings in the country, with Indian, Chinese, and Japanese companies rumored as interested in buying those assets. While overall oil production in Ecuador has increased in recent years, Petroecuador's output levels have actually declined, raising the relative importance of private oil companies. The oil sector has been reformed in order to attract more private investment, including a re-organization of Petroecuador. Private companies have begun to operate many Petroecuador-owned fields under service contracts. Many of the most controversial reforms have met with stiff resistance from opposition politicians and labor unions. In 2004, the Ecuadorian Congress vetoed the hydrocarbons proposed legislation that would have implemented these reforms.
Refining capacity is 176,000 b/d from three refineries: Esmeralda (110,000 b/d), La Libertad (46,000 b/d) and Shushufindi (20,000 b/d). Given the type of crude oil (heavy and extra heavy oil), major refined products are Diesel, Fuel Oil and residuals which supply most of the thermoelectric plants in Ecuador. However, refined products imports have increased due to the higher demand of energy.
The Ministry of Energy and Mines through the Dirección Nacional de Hidrocarburos (DNH) is responsible for developing policies and managing and regulating the hydrocarbon sector of Ecuador.
Gas Market:

Ecuador has relatively small proven natural gas reserves, with only some 9.8 billion cubic meters (m3) according to Oil and Gas Journal. There is negligible domestic demand and support infrastructure for natural gas. The single, large-scale natural gas project in Ecuador is the Amistad field, located in the Gulf of Guayaquil. Noble Energy, the operator of the field, produced 30 million cubic feet per day (Mmcf/d). All of Amistad's natural gas production flowed to Noble's Machala facility, a 130-megawatt (MW), onshore, gas-fired power plant that supplies electricity to the Guayaquil region. Ecuador's oil industry also flares a significant amount of natural gas from its operations, and there are plans to capture that gas for domestic use. 

Ecuador signed preliminary agreements in late 2004 to import natural gas from Peru. Initially, Peruvian gas producer BPZ would supply between 13 and 97 Mmcf/d through a new pipeline linking northern Peru and southwestern Ecuador. The natural gas will fuel several new power plants near Guayaquil.

· Extent of competition in power generation and energy retail 

In 1999, the Ecuadorian government broke apart the Instituto Ecuatoriano de Electrificación (INECEL), the former, state-owned electricity monopoly that had controlled the generation, transmission, and distribution sectors. Six state-owned companies now dominate the generation sector, though there are important private producers supplying customers in the urban areas surrounding Quito and Guayaquil. A single, state-owned company, Transelectric, controls the transmission system. In the distribution sector, one municipal-owned and nineteen state-owned companies operate in the country. Most of these distributors are inefficient and suffer from sizable debt loads, which contributes to Ecuador's electricity shortages during the dry season. The Ecuadorian government has repeatedly tried to privatize the distribution sector, though each attempt has failed due to resistance from Congress, protests by labor unions and rural activists, and lack of interest from private investors.
· Structure – extent of vertical integration of generation/transmission/distribution/retail

Section 3: Energy policy framework

· Existence of an explicit energy policy framework (e.g. a recent White Paper) and key policies (e.g. privatization, liberalization, rural electrification plan etc) or not – what role is envisaged for sustainable energy? 
· Any current energy policy debates/developing legislation – e.g. on security of supply; energy market reform; incentives for renewable energy etc. 

· Any specific policies or programs to promote sustainable energy 

· Any major energy network or sustainable energy studies available 

In terms of geothermal energy, since the 1970s, the former electrification institute (Instituto Ecuatoriano de Electrificación, INECEL), explored for geothermal resources, seeking to diversifying the supply of natural resources suitable for electrical generation and reducing the use of fuel from oil derivates. INECEL completed the reconnaissance studies and three site studies for the regions considered most interesting: Tufiño-Chiles, Chalupas, and Chiles-Cerro Negro-Tufiño (in conjunction with Colombia). To start using geothermal energy in Ecuador, resources are sought to set up a 15 MW unit in Tufiño, which would be a way of financing the studies still needed to build a larger capacity plant.

· Role of government in energy policy – which departments are involved? 
· Any government (or government funded) agencies with  a specific role in sustainable energy and/or environmental protection (with an energy role) 

· Any energy planning procedure in place 

Section 4: Energy regulation

· Is there an energy or utility regulator?  When was it established? 
The Consejo Nacional de Electricidad (CONELEC), a sub-secretariat of the Ministry of Energy and Mines, is the regulatory body of Ecuadorian electric sector since October 1996.
· Degree of independence of the regulator from government (legal structure, who appoints the regulator and board) 

· Regulatory framework – legislation, duties, powers (any references to environment, sustainable energy )  

· Regulator’s roles – key tasks (e.g. price controls, promoting competition etc) , actions to date, any action/role in the sustainable energy field)

· Role of government departments in energy regulation (both where a regulator exists and where there is no regulator) 

· Have any regulatory barriers to sustainable energy been identified and if so what are they? 
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