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Peru – Country Overview

Peru is bordered to the north by Ecuador and Colombia, to the east by Brazil and Bolivia, to the south by Chile, and to the west by the Pacific Ocean. Peru’s total landmass covers an area of 1,285,216 km2. To the east of the Pacific Coast and running parallel to the sea are the Andes Mountains with some of the highest peaks in the world. Peru’s total population is close to 28 million.
Peru's installed capacity by the end of 2003 was 5970 MW, of which 50.8 % (3,032 MW) as hydroelectric and 49.2 (2,937 MW) was thermal. Electricity demand grew at 3.5% between 1994 and 2003. In 2004 the country’s total installed capacity was 6,016.32 MW and electricity production was 24,267 GWh.

Section 1: Energy provision 

· Main fuel sources for direct use and power generation

Total capacity of electric generation in Peru is split between hydro and thermal generation facilities. Currently the shift is towards gas-fired generation given the raise in expected availability of natural gas. 

The development of the Camisea project, which consists of several natural gas fields located in the South eastern area, may result in Peru becoming a natural gas exporter. Liquified Natural Gas (LNG) production in Camisea will supplement domestic thermal electric generation and industrial demand, and eventually will allow Peru to export LNG. Development of the Camisea natural gas project began in 2004. The production of natural gas is intended to be used to fuel a thermal electric generation facility near Lima, along with other industrial sites. The project may eventually make Peru a net energy exporter. 

·  Degree of reliance on imported energy 

Peruvian oil production has been declining for the last two decades and refining capacity is limited. However, oil consumption has risen. For these reasons, Peru is a net importer of oil, primarily from Ecuador, since 1992.  

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

At the end of 2004 the national average rate of electrification was 76.3%. The table below shows the electrification rate of each administrative division or Department in Peru
:
	Department
	Electrification Rate (%)
	Department
	Electrification Rate (%)

	Amazonas
	55
	Lambayeque
	86.4

	Ancash
	63.3
	Lima
	99.2

	Apurimac
	66.1
	Loreto
	48.5

	Arequipa
	95.3
	Madre de Dios
	62.4

	Ayacucho
	68.7
	Moquegua
	86.8

	Cajamarca
	35.3
	Pasco
	66.6

	Cusco
	68.1
	Piura
	61.6

	Huancavelica
	66.9
	Puno
	60.2

	Huánuco
	38
	San Martín
	50.2

	Ica
	88.2
	Tacna
	97.6

	Junín
	84.4
	Tumbes
	85.9

	La Libertad
	74.3
	Ucayali
	62.4


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

· Potential for renewable energy, energy efficiency and co-generation (i.e. any authoritative assessments) 

	Source
	Production Potential

	Hydroenergy
	2,852,000 Toe/year

	Fuelwood
	66,000,000 Toe/year

	Agricultural waters
	530,000 Toe/year

	Livestock wastes
	150,000 Toe/year

	Agroindustrial wastes
	395,000 toeb/year

	Urban waste
	236,000 toeb/year

	Wind power
	450-5000 kWh/m2/ year

	Solar
	4-5 kWh/m2

	Source: Sistemas Agua & Energía SA, IDEE/FB – Instituto de Economía Energética, Estudio Integral de Energía del Perú, informe para OTERG/MEM, Lima, November 2001.


Its geographical location and topography give Peru a huge hydroelectric potential. Proven Hydroelectric potential is about 6 GW, but if probable and possible potential is included, the total for potential and proven producible energy would reach 74 GW and 316,702 GWh respectively. By 2003, the total installed capacity of hydropower generation reached 3,032 MW mostly coming from its large-scale hydroelectric plants Antunez de Mayolo or Mantaro (798 MW), Cañon del Pato (261 MW), Huinco (258 MW), Restitución (210 MW), Chimay (153 MW) and Charcani V (145 MW). Peru also has 16 hydroelectric power plants with capacities ranging from 129 MW to 140 MW, as well as several small-scale (1-1.5 MW) hydroelectric power plants to generate electricity in isolated areas. The Peruvian government plans to expand its hydropower generation capacity through several hydroelectric projects: Olmos (624 MW), Sheque (600 MW), Cheves (525 MW), Chaglia (345 MW) and Lluta (210 MW).
Peru is a privileged country in terms of its forest resources, ranking second in Latin America in terms of its forested area. In 1988, the Dirección General Firestal de Fauna – DGFF (Forestry and Fauna Bureau), estimated for Peru’s forestry resources a maximum sustainable flow of 66 million of toeb/year
, which would be the equivalent of 36 times estimated fuel wood consumption in 1998. If agricultural and agro-industrial wastes are added, the potential for bioenergy is clearly higher than Peru’s current oil reserves of 43 million toeb.

Solar energy is also abundant in Peru given the country’s geographical position in the equatorial area. On average, solar radiation across a horizontal area of the Sierra is more than 5 kWh/m2 and in the forest ranges from 4 to 5 kWh/m2.
 

To evaluate wind power, 31 metering stations have been set up in almost all of Peru’s departamentos (districts), which indicate that the best conditions occur on the coast and border regions between Bolivia and Chile.
 It should be noted that the Peruvian coast has significant wind power potential with averages reaching 8 m/s in Malabrigo, San Juan de Marcona and Paracas. Likewise, along most of the coast, annual averages reach 6 m/s, which encourage analyzing the potential for their use in generating electricity.

Peru has 300 hot springs with temperatures ranging from 49 °C to 89 °C located along the western mountain range and to a lesser degree in some of the Andean valleys and the eastern area, which would only be suitable for heating water and providing heat. Based on the available information for the six Peruvian geothermal energy areas, the Ministry of Energy and Mines conducted a geological interpretation,
 Considering the socio-economic aspects of industrial development and possibilities for replacing oil derivatives in thermal plants, which led it to establish the following order of priorities: (i) chain of volcanic cones, (ii) Puno Cuzco, (iii) Cajamarca and La Libertad, and (iv) Callejón de Huaylas, Churrin and Central.

Section 2 : Energy market

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

In the 1990s Peru privatized part of the electric sector. Following the electricity concessions law of 1992—reformed in 2005, the Peruvian government reduced its participation in the commercial power sector by privatizing some of its commercial assets and allowing the participation of private investors. Most of the distribution is privately owned. There is spare capacity of transmission grids, except in rural areas, where the government is stimulating investment. The government still holds the 1,008 MW Mantaro project, 30% of most of the privatized generation and distribution companies and 100% of the transmission companies in the centernorth and the south (ETECEN and ETESUR).
Petroperu, the former state-owned oil company, was privatized in 1993. However, the state still controls most downstream production, the country’s single pipeline, and most refineries. Attempts to privatize the downstream facilities have been resisted heavily by labor unions. Over half of crude production is controlled by the Argentine company, Pluspetrol. 
In 2003, the government established new policies regarding royalties and implemented tax incentives to attract foreign investment to increase oil production, since the refining activities operated at an estimated 85% of their capacity. This created greater interest in exploration within the interior of the country.
It should be noted that the 2005 Law of Electricity Concessions authorizes national and foreign individuals or corporations to be involved in, and develop, generation, transmission and distribution activities.

· Extent of competition in power generation and energy retail 

The wholesale market in Peru is rather competitive as the generation companies compete to supply distribution companies and large consumers in the deregulated market. Open access to the transmission system is enforced. However, competition is impaired because only generation and transmission companies participate in the dispatch pools (COES). Distribution and transmission activities are regulated as natural monopolies.

In order to guarantee competition, there is a 15% percent limit to the market share of a company in the generation, distribution and transmission businesses. There is also a cross-ownership restriction, which limits a private company to have more than a 5% market share in only one sector.
The 2005 Law of Electricity Concessions provides that companies may freely establish electricity tariffs where the supply of electricity may be performed in a competitive manner. Electricity tariffs are regulated in cases where the supply of electricity may not be competitive by nature.

· Structure – extent of vertical integration of generation / transmission / distribution / retail

The power sector underwent vertical and, to a lesser degree, horizontal restructuring initiated in 1994 following enactment of a new Electricity Concessions Law in 1992, which was reformed in late 2005. The figure of independent marketer or broker does not exist. The law required the separation of generating, transmission and distribution functions for all sector enterprises except in isolated regions. Electrolima (EL) and Electroperú (EP), the largest enterprises in the sector, were the first unbundled and partially privatized. The regional utilities have been restructured into separate generating, transmission and distribution units. The sector is open to private investors in the generation, transmission and distribution sector, in competition with the existing utilities.

Section 3 : Energy policy framework

· Existence of an explicit energy policy framework (e.g a recent White Paper) and key policies (e.g privatisation, liberalisation, rural electrification plan etc) or not – what role is envisaged for sustainable energy? 
The Peruvian government has declared the development and use of renewable energy resources to be of national interest in the fight against poverty, making renewable sources the preferred option for sustainable development (ITDG, Sustainable Energy for Poverty Reduction: An Action Plan, 42).
The energy sector is open to private participation in all the commercial activities. Some of these activities (hydroelectric and geothermal generation, transmission and distribution) are subject to concessions, which are granted by the Comisión de Tarifas Eléctricas – CTE under the 2005 Ley de Concesiones Eléctricas (Law of Electricity Concessions). A major privatization program was implemented for the restructured EL and EP distribution and generation units in 1994-1995. The GOP retained 40% of the stock in these assets to sell later; allocating 10% of the total stock in the divested companies to enterprise and public sector employees. The Comisión de Tarifas Eléctricas – CTE has already awarded concession projects to the private sector, such as the southern transmission lines, owned by Red Electrica del Sur and the Mantaro-Socabaya transmission line, which links the Central-Northern System with the Southern System. The Aguaytia natural gas project is also in operation in the market.
Peru also enacted the Código Nacional de Eléctricidad (Nacional Code of Electricity) which was last reformed in 2006.
· Any current energy policy debates/developing legislation – e.g. on security of supply; energy market reform; incentives for renewable energy etc 
The government’s Energy Sector Reference Plan for 2001-2011 sets a number of objectives for poverty reduction, renewable energy development and rural electrification, seeking to encourage the population to find energy solution in accordance with its social, economic and cultural characteristics and local sources of renewable energy (ITDG, 43).
A new law regulates the sector. In late 2005 the Law of Electricity Concessions of 1992 was reformed by Decree Law No. 25844. The new law is intended to regulate the generation, transmission, distribution and commercialization of electricity. The Ministry of Energy and Mines is in charge of enforcing compliance of the new law. The law provides that generation, transmission and distribution activities may be developed by either national or foreign individuals or corporations. The National Code of Electricity was also reformed in late 2005.
·  Any specific policies or programmes to promote sustainable energy 

Renewable energy sources other than hydroelectric power are in the early stages of development. Most of the initiatives are based on rural electrification plans using wind, biomass (sugar cane bagasse) and solar energy. Some of the projects are listed below:
-    Photovoltaic-based electrification in the Island of Taquille based on a     

      revolving fund through the Ministry of Energy and Mines
-    IDB Fund for Promotion of Micro-Hydroelectric Power Plants. 
· Malabrigo Windfarm on coast North of Lima for residential uses (250kw);

· Wind Energy for isolated communities for dedicated uses (4 kw);

· Peruvian rural electrification based on photovoltaic energy (Project PER/98/G31); and

· Remote Area Power Supply (RAPS) technology to target small communities with limited electricity service. It uses available diesel generators along with solar photovoltaic (PV) arrays and advanced energy storage batteries.

In 2002 the government enacted a law for the electrification of rural and isolated communities (Law No. 27744), which declares that the development and use of renewable energy resources—solar, wind, geothermal, hydro and biomass—is of national interest.
Peru also created the Fondo de Electrificación Rural y Urbano Marginal – FERUM (Rural Electrification Fund). This initiative involves creating rotating funds for rural electrification, based on a surcharge applied to electrical energy companies’ profits and eventually contributions from cooperation agencies, which finance projects using renewable energy.

· Any major energy network or sustainable energy studies available 
The Intermediate Technology Development Group recently released a study performed jointly with Greenpeace that examined international actions to provide sustainable energy technologies to the world’s impoverished peoples, highlighting the efforts made by Peru, specifically. The study explains the Peruvian government’s specified goals in poverty reduction through sustainable energy development, details the specific federal policies enacted to achieve those goals, and details several different projects that exemplify Peru’s efforts to eradicate poverty through sustainable energy. 
Finally, the study offers a few proposals for developing the renewable energy sector in Peru. According to the study the first obstacle to the promotion of sustainable energy in the country is the lack of information on Peru’s available resources for sustainable energy in the country and the similar lack of publicity with regards to renewable technologies in rural and remote areas. The report then specifies that the shortage of adequate funding will continue to stunt the growth of such technologies so long as their use is sporadic and therefore incapable of benefiting from economies of scale. 
http://practicalaction.org/docs/advocacy/itdg-greenpeace-study.pdf 
The proposed project is a bundle of three small run-of-river hydropower plants located in Lima, Peru in the Santa Rosa Irrigation1 in the Sayán District. The purpose of the project is renewable electricity generation to be supplied to the National Interconnected Electric Grid (“SEIN”). The project’s installed capacity and projected yearly average generation are 4.1 MW and 30.1 Gigawatts hours (“GWh”), respectively.
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Source: The project’s feasibility study.

The project is expected to displace 96,999 tons of carbon dioxide equivalent (“tCO2e”) in the first 7-year crediting period, generating an equivalent amount of certified emission reductions (“CERs”). The project takes advantage of 3 canal rapids in the 30-km water channel derived from the Huara River by means of the Santa Rosa irrigation water intake, to the irrigation site. Santa Rosa I, II and III are in a cascade, located in three slopes of 29.05 meters, 50 meters, and 50 meters net head; with a nominal water flow of 5.25m3/s, 4.5 m3/s, and 4.5 m3/s, respectively. The design of the project provides for a power house for each turbine (1.1MW, 1.5MW and 1.5MW). The water flow used by Santa Rosa I is almost the same as the water that has been captured by the Santa Rosa derivation channel. Santa Rosa II and III will use less water as they are located downstream and there is more agricultural irrigation outflow in between. These plants work in sequence, i.e. Santa Rosa III will use water already turbinated by Santa Rosa II, and the latter will use water already turbinated by Santa Rosa I.
United Nations Framework Convention on Climate Change (project 0088Santa Rosa, Peru) http://cdm.unfccc.int/UserManagement/FileStorage/1NUM3THTKD2IIK91T9N1PF3MY51K6Q
Poechos I

The second project is a hydroelectric power plant located in the north western department of Piura. The project installed capacity and projected yearly average generation is 15.2 MW and 57,740 MWh per year, respectively. The expected load factor is 43.36%. The project is expected to displace 31,463 CO2 per year.

The project takes advantage of the existing Poechos reservoir of 48m. height and approximately 1000 m length (with water discharge of 45 m³/s), constructed between 1971 and 1974, exclusively for the irrigation system named Chira – Piura.
United Nations Framework Convention on Climate Change UNFCCC (project 0086 Monitoring plan Poechos I, Peru) 
http://cdm.unfccc.int/UserManagement/FileStorage/RV1CUGCHTF2HXTZIRZP4F1ST26GIS9
· Role of government in energy policy – which departments are involved? 
The Ministry of Mines and Energy is in charge of policy functions. The Comisión de Tarifas Eléctricas – CTE and the National Direction of Electricity (DGE) share the regulation activity.

· Any government (or government funded) agencies with a specific role in sustainable energy and/or environmental protection (with an energy role). 
CENERGIA (Energy and Environment Conservation Centre)—An organization that promotes the rational and efficient use of all the energy sources in the country, the substitution of energy sources for other more efficient ones, the development of renewable energies and the preservation of the environment. Its governing board is composed of public and private institutions. The board is comprised of representatives from the Ministry of Energy and Mines, Petroperu S.A., Electro Perú S.A., the National Society of Mining, Oil and Energy (SNMPE), the National Society of Industries (SNI), and the Development Financing Corporation (COFIDE).
CENERGIA is entirely autonomous and does not receive any financial support from these institutions. It gets its revenues from consulting and international cooperation contracts.

http://www.cenergia.org.pe
· Any energy planning procedure in place 

Section 4: Energy regulation 

· Is there an energy or utility regulator?  When was it established? 
The Comisión de Tarifas Eléctricas – CTE (Commission of Electricity Tariffs) was created in 1992. A reform to the Law of Electricity Concessions reorganized the Commission.
· Degree of independence of the regulator from government (legal structure, who appoints the regulator and board) 

Under the the Ley de Concesiones Eléctricas (Law of Electricity Concessions) of 2005, the Comisión de Tarifas Eléctricas (Commission of Electricity Tariffs) is a technical decentralized body of the energy and mining sector with functional, financial and administrative autonomy. 
· Regulatory framework – legislation, duties, powers (any references to environment, sustainable energy)  

Ley de Concesiones Eléctricas (Law of Electricity Concessions) of 2005.
· Regulator’s roles – key tasks (e.g. price controls, promoting competition etc) , actions to date, any action/role in the sustainable energy field)

The main duty of the CTE is to determine the electricity tariffs following the criteria established by the Law of Electricity Concessions. The CTE also serves as the last administrative remedy to issues relating to electricity tariffs and imposes sanctions for non-compliance with its resolutions.

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

Areas of government involved in the energy field:

Vice Ministry of Energy:

· Dirección General de Electricidad

· Dirección General de Asuntos Ambientales y Energéticos
· Dirección General de Hidrocarburos

Vice Ministry of Mines

· Dirección General de Asuntos Ambientales Mineros
· Dirección General de Minería

· Have any regulatory barriers to sustainable energy been identified and if so what are they? 
In several instances governmental interventions have gone explicitly against hydro-development because it constituted the primary competitor of gas in terms of variables costs. Some of the laws involved:
· September 27, 1998: Law 26980 – Law that modified several articles and definitions annexed to ECL (Peru’s Electric Concession Law). The law, on its third Transitory Disposition mandated the suspension for 9 months of the presentation of petitions for temporal and definite concessions in hydropower plants.
· June 4, 1999: Law 27133 – Law of Promotion of the Natural Gas Industry. The law, on its Unique Complementary Disposition extended the suspension of hydropower plants for 12 additional months from june1999
· December 22, 1999: Law 27239 - Law that modified several articles of the ECL. The law, on its Unique Complementary Disposition mandated that priorities to admit new temporal and definitive concession in hydropower plants would be determined as a function of the national development.
· June 25, 2004: DS 019 – 2004 Supreme Decree that promotes electricity generation based on natural gas. On its article 1 indicates that for the next 2 years from June 25 2004, the guarantee required by the article 66 of the ECL Rules will be reduced to 0.25% (before 1%) of the total project budget with ceiling of 200 UIT (before 500 UTI), when the petition of Authorization is for natural gas-based thermal generation.
· November 24, 2004: DS 041- 2004 EM Supreme Decree that promotes the installation of Thermal Plants that use natural gas as fuel. This law is specifically oriented to promote that other fossil fuels generating plants be modified in their installations to function with natural gas. This law grants the same benefit specified in DS 019 – 2004 but for the new gas-fired power plants to be developed by owners that get to modify their other fossil fuel fired thermal plants installations to function with natural gas.
In conclusion, as of today all information available indicates that emission reductions will not occur in the absence of the proposed Project Activity because achieving this requires the support of national policies, individual sector policies, and the particular circumstance that foster thermal technology against hydro-developments.
United Nations Framework Convention on Climate Change UNFCCC (project 0086 Monitoring plan Poechos I, Peru) http://cdm.unfccc.int/UserManagement/FileStorage/RV1CUGCHTF2HXTZIRZP4F1ST26GIS9
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�Cut because just a project???
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