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New Edition of the
TERNA Country Survey

Since the first edition of the TERNA country survey ap-
peared in 1999, there has been a distinct heightening of
public and political awareness of the consequences of cli-
mate change and of energy provision as a key factor in

sustainable development.

In Germany and other industrialised countries, a political
tailwind, effective promotion mechanisms and rising energy
prices have created the conditions for a dynamic market in
which renewable forms of energy are exhibiting high growth
rates within the energy mix. In 2008, renewable energy re-
sisted the credit crunch more successfully than many other
sectors for much of the year and new investment reached
$120 billion, up 16 percent over 2007. However, by the end

of the year, the impact of the crisis was beginning to show.

Economic development in many emerging countries has
triggered rapidly rising demand for energy and competi-
tion on the international oil market. Against the back-
ground of the volatile cost of fossil fuels, supply risks and
damage to the environment, the significance of renewable
energy as a means of generating electricity is growing —
also in developing and emerging countries. According
to information released by the Renewable Energy Policy
Network for the 21st Century (REN21), by early 2009,
policy targets existed in at least 73 countries and at least
64 countries had policies to promote renewable power
generation. Feed-in tariffs were adopted at the national
level in at least five countries in 2008/early 2009, includ-
ing Kenya, the Philippines and South Africa.

During 2008 the existing wind power capacity grew by 29
percent to reach 121 GW. The US and European market
acted as the driving force for the wind energy industry
and provide still an indispensable background of experi-
ence. However, growth in the industry is also increasingly
apparent in developing and emerging countries: China
doubled its wind power capacity for the fifth year in a
row, ending 2008 at 12 GW,, and breaching China’s 2010
development target of 10 GW two years earlier. It is the
successes in countries such as China, India and Egypt
which encourage commitment beyond the borders of
industrialised nations. In those countries there is a grow-
ing proportion of local content in the systems and equip-
ment they produce — and not only for supply to their own

domestic markets.

A number of other countries though, too, are erecting
their first wind farms, thereby establishing the basis for
gaining experience to be utilised in future markets. To
help interested players gain access to the new markets,
this survey provides detailed descriptions of the frame-
work conditions for electricity markets and renewable

energy in 16 developing and emerging countries.

This latest country survey and the previous editions are
available on our homepage: www.gtz.de/wind. The publi-
cation is also available on CD-ROM. For information on
how to obtain this, again, go to the homepage. Our grate-
ful thanks go to a large number of GTZ staft members
and other experts in the field for their help in putting this

information together.

Eschborn, November 2009
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Legal Information

1.

The data used in this study is based on both publicly ac-
cessible sources of information (publications, specialist
articles, internet sites, conference papers etc.) and non-
public papers (for example internal expert reports from
promoting institutions), as well as personal interviews
with experts (for example officials at energy ministries in
the investigated countries and project staff at promoting
institutions). Although all information has been checked
as far as possible, errors cannot be ruled out. Neither the
GTZ nor the authors can therefore provide any guaran-
tee of the accuracy of the data included in this study; no
liability can be accepted for any loss or damage resulting

from use of the data included in the study.

2.

The sole authorised user of this study for all forms of use
is the GTZ. Duplication or reproduction of all or part of
the study (including transfer to data storage media) and
distribution for non-commercial purposes is permitted,
provided the GTZ and the TERNA Wind Energy Pro-
gramme are named as the source. Other uses, including
duplication, reproduction or distribution of all or part
of the study for commercial purposes, require the prior

written consent of the GTZ.




The TERNA Wind Energy Programme

There is great potential for generating electricity from
renewable energy sources in many developing and emer-
ging countries. Obstacles to the exploitation of such
sources include a lack of knowledge of framework con-
ditions in the energy industry and insufficient transpar-
ency with regard to the prior experience and interests of

national actors.

The purpose of the TERNA (Technical Expertise for Re-
newable Energy Application) wind energy programme,
implemented by GTZ on behalf of the Federal German
Ministry for Economic Cooperation and Development
(BMZ), is to assist partners in developing and emer-
ging countries in planning and developing wind power
projects. Since 1988 the TERNA programme has pursued
the goals of laying the foundations for sound investment
decisions while at the same time enabling partners to as-
sess wind energy potentials, plan wind energy projects
and improve energy-policy frameworks for renewable

forms of energy.

The TERNA wind energy programme’s partners are in-
stitutions in developing and emerging countries that are
interested in commercial exploitation of wind power.
These include, for example, ministries or government
institutions which have the mandate to develop BOT/
BOO projects, state-owned or private energy supply
companies (utilities) and private enterprises (indepen-

dent power producers).

TERNA offers its partners expertise and experience. In
order to initiate wind power projects, favourable sites
must be identified and their wind energy potential as-
certained. To do this, wind measurements are normally
taken over a period of at least twelve months and wind
reports are drawn up. If promising wind potentials are

found, the next step is to conduct project studies inves-

tigating the technical design and economic feasibility.
TERNA also provides advice to partners on matters of
finance, thus closing the gap between potential investors
and funding sources from national and international do-
nors. If required, CDM baseline studies can be prepared.
In order to ensure as much transfer of know-how as possi-
ble, efforts are made to ensure cooperation between inter-
national and local experts, for example when preparing
the studies. In successful cases, TERNA initiates invest-
ment-ready wind farm projects by this method. TERNA

itself is not involved in financing.

In addition to the activities that are tied to specific loca-
tions, TERNA advises its partners on how to establish
suitable framework conditions for the promotion of re-
newable energy sources. Up until 2009, TERNA has been
active in over ten countries around the world. Further in-
formation on GTZ‘s TERNA wind energy programme

is available at www.gtz.de/wind or directly from:

Deutsche Gesellschaft fiir Technische
Zusammenarbeit (GTZ) GmbH
Postfach 5180

65726 Eschborn | Germany

Dr. Rolf Posorski

Tel.: +49 (0)6196 79-4205
Fax: +49 (0)6196 7980-4205
E-Mail: rolf.posorski@gtz.de

Daniel Werner

Tel.: +49 (0)6196 79-6203
Fax: +49 (0)6196 7980-6203
E-Mail: daniel.werner@gtz.de

Hans-Gerd Huehn

Tel.: +49 (0)6196 79-6243

Fax: +49 (0)6196 7980-6243
E-Mail: hans-gerd.huehn@gtz.de
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List of Abbreviations

ANAM

ACP
CER
CDM
CND

COPE

DNA
EGE

ERSP

ETESA

GDP

GWh
IADB

Autoridad Nacional Ambiental
[National Environmental Authority]
Balboa (national currency)

Autoridad del Canal de Panam4
[Panama Canal Authority]

Certified Emission Reduction

Clean Development Mechanism
Centro Nacional de Despacho
[National Dispatch Centre]
Comisién de Politica Energética
[Commission for Energy Policy]
Designated National Authority
Empresa de Generaci6n Eléctrica
[Electricity Generation Company]
Entidad Reguladora de Servicios Publicos
[Regulatory Entity of Public Services]
Empresa de Transmision Eléctrica SA
[Electricity Transmission Company SA]
Gross Domestic Product

Gigawatt hour

Banco Interamericano de Desarrollo

[Inter American Development Bank]

IRHE

kv

kWh
MW
PEA

P]
SIEPAC

SIN

Instituto de Recursos Hidraulicos

y Electrificacién [Institute for Hydro
Resources and Electrification]

kilo volt

kilowatt hour

Megawatt

Organizacion de Estados Americanos
[Organisation of American States]
Peta Joule

Sistema de Interconexién Eléctrica
para América Central [Central American
Electrical Connection System]
Sistema de Interconexién Nacional

[National Interconnection System]

SOLEDUSA program Programa Solar, Educacién

TWh
UNDP

USD

y Salud [Solar, Education and Health
Programme]

Terrawatt hour

Programa de las Naciones

Unidas para el Desarrollo [United
Nations Development Programme]
United States Dollars
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6.1 Introduction

FIGURE 1:
MAP OF PANAMA
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The Republic of Panama is located in Central America,
bordering Costa Rica and Colombia, with coasts to the
Caribbean Sea and the North Pacific Ocean. The coun-
try is dissected by the Panama Canal. The climate in the
whole country is tropical, characterized by hot tempera-
tures all year round in the coastal zone; however, tempera-
tures decline inland and also at altitude. There is a high
rain rate with noticeable differences between the Pacific
and the Caribbean coasts. Panama is located south of the
influence zone of hurricanes (10° North Latitude).

Panama is a small country with a total population of 3.45
million people, and a population growth rate of 1.4 %.
Around half of the population live in urban areas. In 2008,

the country was listed 57 in the world according to the
Human Development Index. Life expectancy is around
75 years and the literacy rate is more than 90 %. Panama’s
political system is a representative democratic republic in
which the executive power is held by the President of the
Republic (currently Ricardo Martinelli, elected in May
2009) and the State Ministries. The economy of the coun-
try relies mainly on the tertiary sector which accounts for
63 % of the national GDP. Manufacturing, industry and
agriculture represent less than one quarter of the national
GDP. Panama depends largely on the transport and logis-
tics hub located in the Panama Canal. According to data
from the World Bank, Panama has the highest GDP per

TABLE 1:
STATISTICAL KEY FACTS OF PANAMA

Area Population GDP GDP/Capita Import Export
(2009) (2008) (2008) (2008) (2008)
78 200 km? 3.45 Millions 17 063 Billion 5014 Euro 9 534 Million 7 880 Million
Euro Euro Euro
Source: International Wind Energy 2009/2010; Direccion de Estadisticas y Censo
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capita in the Central American Region, and the country
constitutes the third largest economy in Central America
after Guatemala and Costa Rica. However, poverty still
affected 11.7 % of the population in 2007. Main export
partners are USA, Sweden, Benelux! and Costa Rica. Im-
ports come mainly from USA, Ecuador, Venezuela and
Japan. Panama is member of the Organisation of Ameri-
can States’> (OEA), the Inter American Development
Bank (IADB) and the Central American Bank for Eco-
nomic Integration (CABEI).

In the last decade the use of wood as energy source has
diminished against an increase in the use of imported
petroleum products and electricity generated through
hydro power.

In 2006, the country imported approximately 11.2 mil-
lions of oil barrels (which represents around 85 % of the
value of goods exported by the country in that year). Im-
ports of oil products have increased in the lasts years espe-
cially for the transport sector mainly due to the increase
in the vehicle fleet. With more than 300 000 new vehi-

TABLE 2:

HISTORICAL DEVELOPMENT OF PANAMA GDP 2000-2008

Billions 2000 2002 2004 2006 2008
GDP (National currency; current prices) 10 733 11 604 17 637 21513 33 958
GDP (Euro3; current prices) 7932 8576 13 034 15 899 25096
Source: International Monetary Fund — Deutsche Bundesbank

6.2 Energy Market

Overview Energy Market

Panama is the largest energy consumer in Central Amer-
ica. With no proven oil, natural gas or coal reserves, the
country is required to import a majority of its hydrocar-
bon needs. In recent years, net energy imports accounted
for approximately 80 to 90 % of Panama’s total energy
consumption.

Natural gas and coal is barely consumed in the country
making fuel wood and cane products the primary energy
sources for rural residential areas, while petroleum prod-

ucts represent the main energy source within the country.

TABLE 3:
ENERGY IMPORTS IN 2007

Sector Energy (PJ) Share (%)
Transport 60.13 421
Industry 28.56 20
Residential 37.28 26.1
Commercial and other uses 16 11.2
Agriculture, fishery and mining 0.86 0.6
Total 142.83

Source: Ministerio de Economia y Finanzas —

Comision de Politica Energética

cles the number has doubled between 1996 and 2006,
accounting for 51 % of the country’s oil consumption in

that period.

FIGURE 2:

PRIMARY ENERGY SUPPLY IN PANAMA IN 2006

Primary Energy Production 2007: 378.7 PJ
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Source: IEA 2008

1 Belgium, Netherlands and Luxemburg

2 This organization gathers all countries of the occidental hemisphere to promote
mutual collaboration in
addressing democracy and common interest topics. More info at available:
http://www.ocapanama.org/01sobrelaoca.html

3 Using exchange rate from 2008. 1 Euro > 1.35311 USD dollars.
Source: http://www.x-rates.com/d/USD/EUR/hist2008.heml
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FIGURE 3:
NATIONAL TRANSMISSION GRID IN PANAMA
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In 2006, the total energy consumed in Panama amounted
to approximately 142.83 PJ, with the following distribu-
tion across energy sources: 18.6 % wood, 1.9 % electricity,
5.3 % liquefied gas, 6.1 % coke and coal and 51.7 % for oil
derived products. The following table gives an overview
of the energy consumption split by sector in the coun-
try in 2006. Main energy consuming sectors within the
country are the transport and industry sector (fuelled to-
tally using fossil resources) and residential sector (using

mainly biomass as energy source).

The Electricity Grid

One electricity grid operates throughout the whole coun-
try (known as National Interconnection System — SIN)
and is composed of three 230 kV high voltage lines with
a total length of 1 847.68 km and one 115 kV medium
voltage line with total length 306.1 km (2008). Within
this system generation companies serving the Mercado
Mayorista de Electricidad (Electricity Wholesale Mar-
ket) are arranged. The grid is managed by the National
Dispatch Centre (CND).*

Electrical losses in the system varied from a minimum

value of 1.53 % to a maximum value of 3.19 % of energy

transported in 2008. The largest losses normally occur
during the months with largest hydro production and
principally on the hydro plants of Fortuna, La Estrella,
Los Valles and Esti, located on the northern part of the
country far from main consumption centres located in
the Panama City and surrounding areas.

SIEPAC (Central American Interconnection System) is a
proposed project entailing the construction of transmis-
sion lines connecting 37 million consumers in Panama,
Costa Rica, Honduras, Nicaragua, El Salvador and Gua-
temala. The project was scheduled for completion in
2006 but work only started in 2008; it is expected to be
finished in 2010. The SIEPAC project is expected to cre-
ate 1 803 km of 230 kV transmission lines, with a planned
capacity of 300 MW between Guatemala and Panama as
well as upgraded links. Furthermore, a 230 kV intercon-
nection between Guatemala and Honduras, and Hondu-
ras and El Salvador is planned. The project was funded
by the Inter American Development Bank, the Spanish
government, the Central American Bank for Economic
Integration and the Central American Regions.
Proponents of the SIEPAC expect that interconnecting

the national electric transmission grids will alleviate pe-

4 Centro Nacional de Despacho (CND).
More information available at: http://www.cnd.com.pa/index.htm
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riodic power shortages in the region, reduce operation
costs, optimize shared use of hydro power, create a com-
petitive energy market within the region and attract
foreign investment in power generation and transmis-
sion systems. However, critics argue that the project will
not make electricity cheaper for consumers in Central
America but will actually increase tariffs and also facili-
tate electricity export to Mexico, which is not contrib-
uting to the expansion of the Central American market.
Other critics state that much of the increased genera-
tion capacity will come from hydro power, with associ-
ated social and environmental costs, and the fear that
large foreign corporations will increase their dominance
of the power sector in Central America.

Additionally, the company Interconexién Eléctrica Co-
lombia-Panamé (ICP) plans to build a 614 km transmis-
sion line from Colombia to Panama which would allow
the import of 600 MW. This interconnection represents
the main link element for the electricity integration be-
tween North and Latin America. The initiative aims at

promoting social and economic development of the re-

gions comprised by the interconnection, reduction of

connected System«. These plans are generated and issued
by the Ministry of Economy and Finances via the Com-
mission for Energy Policy® on a periodic basis (usually an-
nually). The current plan encompasses the period 2007 to
2021 and comprises of a package of measures and actions

to ensure energy supply in the time frame set out.

Installed Capacity

At the end of 2008, installed capacity amounted to
1 637.93 MW. Of this capacity, thermal power stations
fuelled mainly by bunker, diesel and marine diesel ac-
counted for 869.95 MW (53.11 %) while hydro power
amounted to 767.98 MW (46.89%). 88.81% of this
capacity are installations giving service for the public,
10.37 % to auto-generating plants connected to the SIN
and the remaining 0.82 % belong to isolated systems.

The installed capacity connected to the grid has changed
in recent years as follows:

New renewable energies (such as solar or wind) have a
very small contribution in the countries energy genera-
tion (less than 0.5%). It is likely that this will change in

the forthcoming years, particularly due to the promotion

Tlﬁ:'ll'_:L[I._-ED CAPACITY BY TYPE OF PLANT 2001-2008; PANAMA; MW

MW 2001 2002 2003 2004 2005 2006 2007 2008
Thermal 558.8 558.5 626.64 566.64 593.14 554 629 672.5
Hydropower 540 540 660 770 770 770 782 792
Total 1098.8 1098.8 1286.6 1336.6 1363.1 1324.0 1411.0 1637.93
Source: Ministerio de Economia y Finanzas — Comision de Politica Energética

final cost of electricity to end users as well as improving
competitiveness among utilities through increasing the
grid capacity. The realisation of this project will reduce
differences in marginal costs of electricity prices within
the different countries embedded in the project (such as
Colombia, Guatemala, El Salvador and Panama). Activi-
ties regarding this project are in the study phase. Proposed
actions and strategies regarding expansion of the national
electricity transmission capacity are developed in the

»National Plans for the Expansion of the National Inter-

that is being given to wind energy in the country (with
eight projects in the pipeline to be realised within the pe-
riod 2009 to 2012).

The installed capacity in Panama will increase by an esti-
mated 500 MW over the next ten years, inter alia due to
the inauguration of new hydro power plants within the
next four years. In August 2009, the installed capacity has
increased to 1 663.8 MW.

Scenarios of electricity demand in Panama in 2020 are

comprised in the National Energy Plan developed by the

> Comisién de Politica Energética.
More information available at: https://www.mef.gob.pa/cope/index.hem
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Ministry of Economy and Finances. Estimations of ca-

pacity demand in these scenarios vary between 1 784 and
1953 MW by 2020.¢

Electricity Generation

In 2007, the amount of electricity generated increased by
7% compared to 2006, adding up to 6 156 GWh. Elec-
tricity generation through hydro (64 % of total generation)
slightly increased by 1.5 %, maintaining the upward trend
since 2004, while thermal power generation increased by
20% adding up 2 194 GWh. This big increase in the en-
ergy generation from thermal production might have been
caused by a reduction of water availability in the Panama-
nian lakes observed in 2007. In the same year a remarkable
decrease can be observed in the amount of electricity im-
ported by Panama (-87 % compared to the previous year)
from 34.39 GWh in 2006 to 4.40 GWh in 2007. On the
other hand electricity export registered a slight increase of
7 %, reflecting the fact that Panama is mainly an electricity
exporting country.”

Regarding energy sources for electricity production, in
2007 the main non renewable energy sources used were
bunker (23.3% of total electricity generation/1 417.90
GWh), diesel (18.1% of total electricity generation/
1 100.4 GWh) and gas (0.1 % of total electricity genera-
tion/7.20 GWh).

As can be seen in table 6, the main electricity consumer
sectors are the commercial, residential and public sector
while industry has a relatively low share.

According to the »Expansion Plan for the National In-

TABLE 6:

ELECTRICITY CONSUMPTION PER SECTOR 2007;
PANAMA; GWh

2007

Elec[t(l;i\;:\;:]); Share
Sector 1,627 31,03
Residential 2,474 47,18
Commercial 311 5,93
Industrial 817 15,58
Public Sector 15 0,29
Other 5,244 100
Total 142.83 172 PJ
Source: Direccion de Estaditisca y Censo

terconnected Plan 2007—-2021«, electricity demand is
going to increase to 11 718 GWh in the moderate and 12
445 GWh in the optimistic scenario by 2021.8

Renewable Energies

In Panama, renewable energy production is concentrated
mainly on hydro power. At present, the distribution of
hydro plants is as follows: 65 small hydro projects (de-
fined as plants with capacity up 20 MW) and 30 large
hydro projects of (power capacity above 20 MW). While
developments in the wind sector have been nonexistent
up to now, the government’s current plans as well as the
actions taken by foreign investors have earmarked this
sector in particular for future development. In the case
of solar PV, applications are mainly off-grid and mostly
developed in the frame of national programmes. In 2001,

the total number of installed solar PV systems amount-

TABLE 5:
GROSS ELECTRICITY GENERATION BY TYPE OF PLANT 2003-2007; PANAMA; GWh

Source (GWh) 2003 2004 2005 2006 2007
Hydro 2890 3897 3875 3903 3962
Thermal 2391 1577 1671 1828 2194
Import 2.29 78.04 54.93 34.39 4.40
Export 180.18 207.14 106.33 83.40 89.15
Total 5 463.47 5759.18 5707.26 5848.79 6 249.55
Source: Direccion de Estadistica y Censo; Ministerio de Economia y Finanzas-Comision de Politica Energética

¢ More information about capacity demand scenarios can be found in the
National Energy Plan, available at: https://www.mef.gob.pa/cope/index.htm

7 Within the period 1999—2007 solely in one occasion Panama has imported
more electricity than exported (in the year 2000).

8 ETESA. Plan de Expansién del Sistema Interconectado
Nacional 2007—2021; 2007
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ed to 300 collectors. They still do not contribute to the
interconnected electricity supply system and their main
purpose is to provide electricity to rural areas. Panama
has no geothermal generation at present — one of the rea-
sons often claimed is because it is not possible to compete
with Costa Rica on production prices.

The website »Energfa Renovable Panama«? offers infor-
mation regarding renewable energy sources in the coun-
try. However the page (launched in 2009) seems to be
still under construction as information in the different
sections of the website is not available and links do not

work properly.

Electricity Prices

The power sector works under a wholesale market mod-
el in which distribution companies are free to purchase
power through either the electricity spot market or en-
ergy supply contracts, which are competitively auctioned
to generation companies. Conditions and prices are set in
agreements from the different actors participating in the
market. In the regulated transmission and distribution
system, access and retail fees are established by the regula-
tory entity ERSP. Rates allow financial sustainability as
they permit cost recovery and compensation for capital
employed, which is benchmarked against an efficient
company in the sector with comparable risk. The rates
also promote economic efficiency as they are close to the
price structure of competitive markets and rate setting
takes into account not only costs but expected increases

in productivity.

After the privatization of the electricity market, aver-
age prices per kWh offered by the diverse transmission
companies decreased compared to the previous tariffs
established by the Institute of Hydro Resources and Elec-
trification (IHRE). However, due to the increase in fuel
prices from 1999 to 2007, end user prices have risen again
from 35.12 €/ MWh in 2004 to 87.05 €/ MWh in 2009.
This is the price established within the spot market where

energy not sold by bilateral contracts is traded and fixed
by the ERSP.

Liberalisation

The electricity market was restructured in the period
1996/1997 by the creation of the Regulatory Entity of
Public Services (ERSP) through law no. 6 of the 3rd Feb-
ruary 1997. This restructuring process comprised of set-
ting up regulations regarding competition and monopoly
practices as well as limitations for companies participat-
ing in the areas of transmission and distribution. In 1998,
the central government split generation, distribution and
transmission from the Instituto de Recursos Hidroldgi-
cos y Electrificacion, a former state owned company of
control and coordination of the electricity market in
Panama. The wholesale market now consists of a regulat-
ed and a deregulated market. In the deregulated market,
generators are free to negotiate prices as well as quantities
sold to the different buyers, which include distribution
companies, large consumers, marketers and foreign com-
panies. Non contracted energy is sold to the spot market.
In 2008, 71 % of energy sold within the electricity market
in Panama was sold via bilateral contracts while the other

29 % was sold within the spot market.

Rural Electrification

In 1990, only 59.4% of the population in Panama had
access to clectricity, the number increased to 87.1% in
2006. The government, within the framework of the Na-
tional Energy Plan, has set up a Rural Electrification Pro-
gramme (PLANER) aiming at increasing electricity cov-
erage up to 90 % by 2014 using off grid generation plants
powered by renewable energy sources. The goal of this
programme is to provide electricity to more than 70 000
households currently located far from the electricity grid.
The funding for the realization of this programme will
be provided by the Inter American Development Bank.
One of the programmes run by the government and aim-
ing at the promotion of renewables is the SOLEDUSA
programme. This project financed by the European Com-
mission (with more than 9 million €) aims at the incor-
poration of new technologies for education and health
in marginal areas of Panama which have no access to the

electricity grid. The project started in 2006 and will be

7 www.energiarenovablepanama.com
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finished in 2009, focusing on the provinces of Ngobe and
Veraguas and aiming at providing energy through off grid
solar PV systems to 400 schools and 70 health care cen-
tres. By the end of 2008 the project had already supplied
energy to 331 schools, 91 health care centres and 30 radio
communication centres. In 2007 the province of Calobre
was added to the programme and execution of the pro-

gramme will be extended until 2013.

6.3 Market Actors

Ministerio de Economia y Finanzas (MEF)

[Ministry of Economy and Finance]

The Ministry of Economy and Finance was created at the
end of 1998 and resulted from the merger of the former
Ministry of Planning and Economic Policy and the Min-
istry of Treasury. It was created to improve finance and
budgetary coordination of national funds. The Ministry
is in charge of all topics related to economic policy ini-
tiatives, programming and coordination of public invest-
ments and social strategy, design and execution of govern-
ment strategies regarding treasury, elaboration, execution
and control of the state’s general budget as well as the de-
velopment and execution of the finance programming of
the government.

MEF encompasses 19 different subdivisions. Among
these subdivisions there is the National Commission for

Energy Policy.

Comisidn de Politica Energética (COPE / MEF)
[National Commission for Energy Policy]

As a subdivision of MEF the commission is in charge
of defining strategies and policies for the energy sector
with the aim to ensure security of supply. The Chairman
of the COPE is the Minister of Planning and Economic
Policy, the other two members are the Minister of Indus-
try and Trade and the Minister of Treasury and Finance.
COPE has an Executive Director appointed for 5 years
and has hired technical professional and support staff.

Responsibilities of this entity are: analysis and evaluation

of national energy policies, organization and manage-
ment of the SIN, development of plans and policy issues
regarding energy use for both public and private agents.
In particular, related to renewable energies, this entity
publishes information in the following areas online!?: re-
newable energy regulation in Panama, statistics of renew-
able energy sources in Panama and guides regarding solar,
wind, hydro and biomass. This entity is also promoter of
the SOLEDUSA programme related to promotion of so-
lar PV in the country.

Ministerio de Comercio e Industrias — Direccion de
Hidrocarburos y Energias Alternativas [Ministry of
Trade and Industry — Direction of Hydrocarbons and
Alternative Energies]

This entity was created under the Ministry of Trade and
Industry in 2006 and is the main regulatory body within
the country regarding activities related to hydrocarbons
and alternative energies. It is responsible for expedition
and revocation of contracts, permits and registries in the
areas mentioned previously as well as to act as regulator
for all activities in both sectors. The Ministry of Trade
and Industry has created the National Plan for Hydrocar-
bons and Alternative Energies in Panama.

Although the Direction of Hydrocarbons and Alternative
Energies is the main regulatory body within the country
associated with the promotion and deployment of renew-
able energies, it has to be stated that consulting the infor-
mation provided by the entity as well as the tasks under
its responsibility, this entity is more focused on promo-
tion and deployment of oil exploitation and use than on

alternative energies.

Autoridad Nacional de los Servicios Piblicos (ASEP)
[National Authority of Public Services]

The National Authority of Public Services was estab-
lished in 1996 as Public Service Regulatory Entity
(ERSP) and since 2006 has its current name. Its task is
to cover water and sanitation, telecommunications, and
electricity services. ASEP is responsible for establishing

the rules, norms, and regulations for power sector ac-

19" htep://www.mef.gob.pa/Cope/
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tivities. Some of the main specific duties of the ERSP as
defined in the Electricity Law include: issuing conces-
sions, licenses and other authorisations for public serv-
ice providers including (new) hydro and geothermal
plants as well as public transmission and distribution
services; setting efficiency and performance standards
for the relevant public service providers; defining rights
and obligations of service providers and consumers; es-
tablishment of principles, methodologies and formulas
for tariff settings purposes in the regulated market ar-
eas under its jurisdiction; arbitrating conflicts between
public service providers under its jurisdiction and other
government agencies, municipalities, or customers; and
promoting competition and efliciency in the areas un-
der its jurisdiction as well as guarding against monopo-
listic or discriminatory behaviour. This entity currently
has an active and remarkable role in the activities of co-

ordination and organisation of the electricity market.

Empresa Nacional de Transmision Eléctrica SA
(ETESA) [National Electricity Transmision
Company]

ETESA is a state owned company created in 1998 after
restructuration of the electricity market was completed.
This company runs the high voltage electricity transmis-
sion service for the whole country. It is also responsible
for the expansion planning of the electricity grid and for
the operation of the National Interconnected System
(SIN) via the National Dispatch Centre. This entity is
entitled by the Ente Regulador de los Servicios Publicos
to provide transmission services within the country un-
der a concession contract up to 2025 (with possibility of

extension if required).

Centro Nacional de Despacho (CND)

[National Dispatch Centre]

As mentioned previously, the electric market (Mercado
Mayorista de Electricidad) in Panama works under two
schemes: on the one hand electricity is sold via bilateral
contracts among the participants of the market (genera-

tors and distributors), on the other hand electricity is sold

on the spot market. The National Dispatch Centre was
set up by ETESA to be responsible for the administration
of the transactions and operations within the electricity
market. It is in charge of ensuring the conditions of free
competition among the participants in the market. Fur-
thermore, it operates the spot market where electricity

not sold via bilateral contracts is traded.

Power Utilities

By the end of 2008 there were a total of twelve power gen-
eration companies, two auto producers, three distribution
companies and four major consumers within the SIN. In
the generating sector four main companies have the biggest
market shares: Fortuna (18.32%) AES Panama (29.42 %),
Bahia Las Minas (17.09 %) and ACP (7.31%). On the dis-
tribution side, three companies control electricity distribu-
tion throughout the country: Elektra Noroeste-ELEKTRA
(in charge of the provinces of Colén, Panama, Kuna Yala,
and Darién — 44 % of end users in 2008), Metro-Oeste —
EDEMET (in charge of the provinces of Veraguas, Coclé,
Herrera and Los Santos — 43 % of end users in 2008) and
Chiriqui-EDECHI (responsible for the provinces of Bocas
del Toro and Chiriqui — 13 % of end users in 2008). The dis-
tribution of total electricity sold in the market by these three
companies in 2008 was split as follows: EDEMET 50.17 %,
ELEKTRA 41.71% and EDECHI 8.12%. When liberali-
zation of the electricity market in Panama started in 1998,
the Spanish company Unién Fenosa acquired shares in two
of the distribution companies: EDEMET and Edechi. US.
based Constellation Energy acquired the third distribution

unit, Elektra Noreste. The transmission system is in the sole

responsibility of ETESA (see above).

Asociacién de Productores Panamenos de

Energias Renovables [Panamanian Association of
Renewable Energy Producers]

Although there is reference to the existence to the Pana-
manian Association of Renewable Energy Producers
headquartered in the city of Panama, no detailed infor-
mation is available about nature of the areas of work, par-

ticipants, projects, etc.
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6.4 Political Framework Conditions in
the Energy Sector

The basic framework for Panama’s energy strategy is the
National Energy Plan (Plan Energético Nacional 2005—
2020), published by the Commission for Energy Policy.
It contains the goals of the national energy policy as well
as strategic plans to realise these goals. The plan is subdi-

vided in five strategic plans:

e Strategic Plan for Electrical Coverage: analyses short
term energy demand within the country and designs
strategies to ensure security in the energy supply
through several actions involving mainly an increase
in the generation of energy using hydro power (con-
struction of new plants, increase of power capacity in
existing plants). The Plan for Rural Electrification is
also embedded in this Strategic Plan.

e Strategic Plan for Rational and Efficient Use of En-
ergy: aims at promoting applications of energy sav-
ing and energy efficiency to foster better use of the
energy resources within the country. The document
foresees the creation of a regulation framework (law
for the promotion of energy saving and efficient and
rational use of energy) and sets up a package of energy
efficiency measures to be implemented in the differ-
ent sectors (e.g. government, industrial, commercial,
household)

e Strategic Plan for Renewable Energies: aims at the
promotion of renewable energy sources within the
country. Main strategies comprised in this plan are:
development of law 45 regarding the promotion of
renewable energies in Panama, Lahmeyer study to
evaluate wind potential in the country and solar PV
project SOLEDUSA.

e Strategic Plan for Energy Integration: aims at the pro-
motion of energy integration of Panama with Central
America and Colombia. Main actions comprised in
this plan are related to the SIEPAC projects as well as
the Panama-Colombia Interconnection project.

e Strategic Plan for Hydrocarbons and Fuels: sets up

initial actions to diversify primary energy sources in
the country and reduce energy costs. The strategies
presented in this document are based on the follow-
ing topics: realisation of feasibility studies for the in-
troduction of natural gas in the country, energy val-
orisation of biogas generated via landfill residues and

energy use of biomass in cogeneration processes.

Law no. 6, Electricity Public Service Law (1997) created
the Energy Policy Commission (CNPE) to define the
new strategy and to formulate policies for the energy sec-
tor as well as guidelines for the activities involved. The law
sets the basis for pricing, tariffs, subsidies, and sanctions,
and establishes principles for protecting the environment
and promoting energy efficiency and conservation. It also
defines the specific duties of the Public Service Regula-
tory Entity.

No recent regulation for the energy sector has been ap-
proved with exception of the law no. 45 related to the pro-
motion of hydro systems and renewable energy sources
that will be discussed in detail in the following chapter.

Aiming at setting up the strategy to comply with the
guidelines defined within the law no. 6 of 1997 and with
the general goals regarding energy policy in the territory,
the Commission for Energy Policy performed via fund-
ing provided from the World Bank’s »Project for Techni-
cal Assistance in the Restructuration of the Utilities « the
consultancy assignment »Development of an Strategy
and Reinforcement Institutional Plan for the COPE/
MEF«. The following list provides a summary of actions

and studies carried out in course of this programme:

* Analysis of future electricity supply including evalua-
tion of the diverse energy sources in the country (re-
newables, natural gas, coal, hydro) as well as the re-
gional interconnection.

* Analysis of the characterization of energy use and en-
ergy efficiency considering a strategy to promote ra-
tional and efficient use of energy as well as the action

plan for private and state sector
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e Evaluationofthepotential forwind energyin Panama—
Lahmeyer/ETESA/PNUD (second phase comprises
a full size project)

e Implementation of the Plan for Institutional Rein-
forcement of the Rural Electrification Office to in-
crease electricity coverage from 81 % to 95 % in a ten
year period.

e Study »Accelerating the Rural Energy Coverage in
Panamé« through technical cooperation with the
IADB Bank.

e Evaluation of the geothermal potential on national

level

6.5 Framework Conditions
for Renewable Energies

Strategy and Objectives for Renewable
Energies

The government, through the Ministry of Commerce
and Industry, has issued the National Policy of Hydrocar-
bons and Alternative Energies.!! The document contains
a section related to the promotion of alternative energies
in the country. Renewable energy sources considered as
potentially profitable are hydro, wind, solar, peat and bi-
odiesel (produced from sugar cane). Although descrip-
tions of the different technologies and recommendations
are given for each of the renewable sources, no specific
targets, actions or strategies are outlined to foster real
deployment and development of electricity production
through renewable energy sources.

The Strategic Plan for Renewable Energies of the National
Energy Plan 2005—2020 comprises short term actions to
foster the development of renewable energies in the coun-
try. The plan has identified 2 400 MW of hydro power
potential and more than 160 MW !2 of wind and biomass
potential. Actions described in the document include the
installation of new hydro power capacity until 2009, the
use of wind potential in the country (although no par-
ticular actions are provided to implement this) as well
as the development of the solar potential (SOLEDUSA

Project). Remarkable consideration is given to the appli-
cation of law no. 45 of the 4th August 2004 which sets up
a regime of incentives for the promotion of hydro power
generation systems and other new, renewable and clean

encrgy sources.

The National Energy Plan also comprises the » Strategic
Plan for Hydrocarbons and Biofuels« which considers
the promotion of energy use of biomass in the country as
well as the production of biofuels. To reach these goals,
the plan foresees the use of municipal solid waste from
waste disposal sites to produce biogas (for electricity gen-
eration), use of biomass for cogeneration and the use of

peat for electricity generation.

Legal Conditions and Support

Schemes for Renewable Energies

Through law no 45 of the 4th of August 2004, the govern-
ment offers diverse benefits for plants producing electric-
ity coming either from hydro plants or plants fuelled by
other renewable and clean energy resources. The type of
benefits depends on the capacity!? of the installation and
includes incentives such as tax exemption, transmission
and distribution tariff exemption, and fiscal incentives.
Renewable energy plants up to 500 kW, installed for self-
generation and not connected to the grid, are exempted
from import tax for the equipment and spare parts re-
quired for construction and operation of the plant.

For renewable energy plants up to 10 MW, the following

benefits are available:

e No obligation to pay transmission or distribution
charges

e No obligation to pay import tax for equipment or
spare parts required for construction and operation of
the plants

e Plant operators have the right to apply for a fiscal in-
centive that allows them to benefit from a tax exemp-
tion of up to 25 % on the income tax regarding direct
costs of the project during the first 10 years of com-

mercial operation of the plant

1 Politica Nacional de Hidrocarburos y Energias Alternativas
12 This potential would be already exceeded by the projects to be constructed on
the short term (2008—2011) in Panama which add up to 600 MW

13 Categories are defined as follows: installations up to 500 kW, installations up
to 10 MW, installations in between 10 and 20 MW, and installations with a
capacity larger than 20 MW.
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* Plant operators can apply for subsidies to finance up
to 5% of direct costs of all projects foreseen to be of
public use

e Plant operators are allowed to sell up to 15 % of the
electricity produced to any distribution company in-
dependently from the location of the plant

e Allowance to sell the electricity on the spot market

For renewable energy plants with capacity between 10
MW and 20 MW, benefits are similar to the ones provid-
ed to the 10 MW plants with the following exceptions:

e Exemption of transmission charges for the first 10
MW in the first 10 years of the operation of the plant

e No allowance to contract directly with the distribu-
tion company

e The fiscal incentive of up to 25% of direct cost
based on the reduction of CO, emissions is only ap-

plicable to 50 % of the tax income and not to 100 %

Renewable energy plants with a capacity larger than 20
MW have the same benefits as the plants with a capacity
up to 20 MW but with the obligation to pay transmission

charges.

Clean Development Mechanism

Panama ratified the Kyoto Protocol in March 1999; the
National Environmental Authority (ANAM)! is the
entity responsible for all CDM affairs. It acts as Desig-
nated National Authority (DNA) and is in charge of the
evaluation and approval of projects to be registered un-
der the CDM scheme. Additionally, ANAM provides
technical support and advisory services to private and
public entities in the implementation of CDM projects.
Besides its role as DNA, ANAM is responsible for the
elaboration, control and execution of national climate
policy and the National Climate Change Strategy
which aims at the promotion and deployment of clean
technologies in the country, including the use of renew-

able energy sources.

In 2008, the CDM pipeline consisted of 125 projects.
Among these, 17 projects were related to wind energy.
By 2009, a total amount of seventeen projects were
presented to the UNFCCC to be registered under the
CDM scheme, whereas 6 obtained registration and
11 were in the validation phase. Among the registered

projects, there is the Santa Fe Energy wind farm with a
planned installed capacity of 81 MW (see table 7).

TABLE 7:
REGISTERED CDM PROJECTS IN PANAMA

Annual
Savings Registration
Project Location Size (MW) (ktCO2eq) IRR year
»Los Algarrobos« Small-Scale Chiriqui 9.73 37.213 13-14% 2005
Hydroelectric Project (<11 % with-
out CERs)
Project for refurbishment and upgrading Chiriqui 0.3 12.167 - 2005
of Dolega hydropower plant (to 3,12MW)
Project for refurbishment and upgrading Chiriqui 1.7 10.963 - 2005
of Macho de Monte hydropower plant
(from 0,7 MW to 2,4 MW)
Concepcion Hydroelectric Project Chiriqui 10 36.126 13-14% 2006
(<11 % with-
out CERs)
Paso Ancho hydroelectric project Chiriqui 5 22.233 - 2007
Santa Fe Energy Wind Farm Veraguas 81 172.877 - 2009
Source: UNFCCC 2009

14 Auntoridad Nacional Ambiental. More information
available at: www.anam.gob.pa
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At present, the CDM scheme is a successtul tool to pro-
mote the deployment of renewable energy projects in the
country as the investment in these sources become more
feasible and attractive. This mechanism has great impact in

Panama fostering the realisation of hydroelectric projects.

International Donor Activities

Inter American Development Bank (IADB)

The IADB is an international organization headquartered
in Washington DC (USA), established in 1959 to sup-
port Latin American and Caribbean economic and social
development and regional integration by lending mainly
to governments and government agencies, including state
corporations. Panama is one of the founding members of
this institution and also one of its borrowers. The IADB
has participated in the deployment of renewable energies,
energy efficiency and energy saving programmes within
the country through several programmes such as: support
to the Climate Change Action Plan of Panama, support
to Bioenergy, Energy Efficiency and Renewable Energy
programmes, and support to rural energy programmes.
IADB has invested approximately 97.72 million € in en-
ergy projects in Panama.!> Currently, the SIEPAC project
(see chapter on Electricity Grid) is implemented under
the funding umbrella of the IADB funds.

Central American Bank for Economic Integration

This entity is an international organization headquartered
in Tegucigalpa (Guatemala) and was founded in 1960 by
the republics of Guatemala, Honduras, El Salvador, Nica-
ragua and Costa Rica. The Central American Bank for
Development aims at the promotion of the economic
and social development of the Central American region.
The bank funds the project »Accelerating Investments in
Renewable Energies in Central America- ARECA.«!©
The project’s goal is to incentivize investments in renew-
able energy projects, particularly projects with a capacity
smaller than 10 MW, aiming at offering electricity access
to population groups in off grid regions as well as supply-

ing this energy with low emission technologies.

6.6 Market Potential for Wind Energy

Wind Energy Potential

In 2006, ETESA in collaboration with the UNDP and
the company Lahmeyer International elaborated a wind
energy resource map of Panama. During the study, mea-
surements were carried out in six locations throughout
the country to determine the wind potential.

According to the study of Lahmeyer, wind speed through-
out the country ranges between 1 and 6 m/s at the height
of 40m. Three sites located in the central mountain chain
of Panama present the best conditions for wind park
installations with wind speed profiles of average speeds
higher than 10 m/s. These locations are Cerro Tute (prov-
ince of Veraguas), La Miel (province of Los Santos) and
Boquete (province of Chiriqui).

This map of wind speeds in Panama can be accessed at
COPE’s website: www.mef.gob.pa/cope/index.htm (click
on »Energia Edlica« on the left side)

Furthermore, 3tier is an open source that can be used for
high-level wind data. 3tier’s website is www.3tiergroup.

com/wind/overview

Framework Conditions for Wind Energy

There is no particular wind legislation issued in the coun-
try at the moment. Regulation of grid access and electric-
ity distribution for wind power plants is governed by the
general electric law no 6 of the 3rd September 1997.

In terms of support instruments, the provisions of law no.
45 of 3rd September 2004 described in the previous chap-

ter on support schemes for renewable energies apply.

Current Use of Wind Energy

and Project Pipeline

According to the information published in the last re-
port »Wind Energy International 2009—2010« from
the World Wind Energy International, wind capacity
installed in Panama by the end of 2008 was 0 MW. How-
ever, this situation is likely to change as the national gov-

ernment has already issued 24 licenses for wind projects.

5 More information available at: http://www.iadb.org/countries/home.cfm?id_
country=PN&Language=English

16 5 Acelerando las Inversiones en Energfa Renovable en Centroamérica«.
More information available at: http://www.bcie.org/spanish/banca-inversion-
desarrollo/desarrollo-competitividad/areca.php
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Wind parks are currently planned by the following com-

panies:

e The company Aerogeneradores de Cerro Azul is plan-
ning the construction of a 200 MW wind farm in the
coastal zone of the Colén province, in alliance with
the German company WIND7AG which might in-
clude the use of the breakwater of the ACP (Panama
Canal Authority) in the northern territory as location
for the wind mills. The project is currently in the En-
vironmental Impact Assessment phase.

e The company WIND7-Central America (subsidiary
of WIND7AG) is planning the construction of a 120
MW wind farm in the northern zone of Bocas del
Toro province; in addition, they plan other initiatives
for the development of an 80 MW wind park with the
company Santa Fe Energy in the province of Veraguas.
Currently, feasibility studies are carried out.

e Testing has also begun for a 180 MW wind farm in
the Azuero Peninsula zone and »La Colorada« in
the Coclé province by the companies Energy Envi-
ronmental Engineering 3E in partnership with the
German company Plan8 GmbH.

e Finally, the company Enrilnews currently under-
takes wind measurements in Toabre for another wind
project in the north of the Coclé province. This park
would add 225 MW to the country’s capacity and
generate 540 TWh (which will represent 9 % of coun-
try’s consumption). The project will be developed in
two phases: the first one adding 150 MW and starting
operation in 2010 while the second phase will add 75

MW, starting construction in 2011.

Business Climate

The small size of the Panamanian electricity market might
limit investment in renewables as the size of the market
does not allow the installation of big wind parks in the
country (average capacity of current projects is around
100 MW ). This situation could change once both the
SIEPAC and the interconnection Colombia-Panama are

finished as the expansion of the grid capacity and export

possibilities would allow installations of large wind parks
up to 600 MW. An upgrade of the grid is needed since
in Panama, areas with a promising wind potential are
at great distance from demand centres and require long
and expensive transmission lines to ensure energy sup-
ply where it is needed. Moreover, the regulatory market
needs to be adjusted to create a favourable framework for
the implementation of electricity production from re-

newable energy sources.

The situation regarding the use of renewable energies, and
in particular wind energy, is likely to change from 2009
onwards due to two particular facts. On the one hand,
Panama has been the venue of the Wind Expo 2009 (from
2nd to 4th September) fostered by the Latin American
Wind Energy Association. This event gives continuity
to the first Wind Expo held in Guadalajara (Mexico) in
2008 and aims at defining »successful strategies to inte-
grate wind power in the Latin American Energy Matrix«.
In addition, first wind parks will start to be constructed
in Panama in 2009, such as the 200 MW wind park devel-
oped by Acrogeneradores Cerro Azul and WIND7AG.
The successful completion of all planned wind projects in
the country would amount to 600 MW of installed wind
power capacity for which the planned SIEPAC and inter-

connection to Columbia is necessary.

Main investments in renewable energies in the country
still come from foreign investors (international private
companies or multilateral banks). In particular, wind
power projects are financed and carried out by foreign
companies such as WIND7AG (Germany) or Enrilnews
(Spain). Incentives coming from the law no 45 comprise
exemption of import taxes for equipment, fostering the
use of international technology. However, currently no
R&D programmes aiming at the development of nation-
al technology exist. The only academic institution which
covers the topic of renewable energies is the Technologi-
cal University of Panama which offers a master in me-
chanical engineering with majors in renewable energies

and environment.
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The efficient application of the incentive schemes com-
prised in the law 45 of 2004 and a successful realisation
of the wind parks foreseen might generate proper con-
ditions to exploit wind energy within the country. The
market conditions could be improved by increasing sub-
sidies and incentive schemes which even could trigger the

establishment of a national wind energy industry.
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1.7 Contacts and Addresses

Ministerio de Economia y Finanzas
Vice-Mimisterio de Economia

Via Espaiia, Edificio Ogawa
Panama Republica de Panamd

Tel.: + 507 507-7000/+507 507-6600

Vice-Ministerio de Finanzas

Ave. Pert, Anitguo Edificio de Hacienda y Tesoro
Tel.: + 507 507-7600

E-mail: prensa@mef.gob.pa

Comision de Politica Energética
Via Espania, Edificio Otawa, 3* Piso
Tel.: + 507 507-7042/43

Panama. Republica de Panama.
E-mail: cope@mef.gob.pa

Internet: www.mef.gob.pa/cope/index.htm

Ministerio de Economia y Finanzas —

Direccién de Hidrocarburos y

Energias Alternas Plaza Edison

Sector El Paical, Pisos 2y 3

Apartado Postal: 0815-01119

Panamd. Republica de Panama.

Tel.: +507 560-0700

Internet: http://www.mici.gob.pa/hidrocar.php

Empresa de Transmision Eléctrica SA

Plaza Sun Tower, Ave. Ricardo J. Alfaro, tercer piso
Tel.: + 507 501-3800

Fax: + 507 501-3506

E-mail: gerinfo@etesa.com.pa

Internet: Www.etesa.com.pa

Autoridad Nacional del Ambiente

Edificio 804 Albrook, Apartado C-0843-00793
Balboa, Ancén (Panamad)

Tel.: + 507 500-0814/0815

Internet: Www.anam.gob.pa

Centro Nacional de Despacho
Apartado Postal: 0816 -01552
Zona 5. Panama R.P.

E-mail: cndweb@ectesa.com.pa

Internet: www.cnd.com.pa

Elektra Noreste

Sede Corporativa. Costa del Este
Business Park

Torres Oeste, Piso 3 °©

Tel.: + 507 340-4600

Internet: www.elektra.com.pa

Union Fenosa Edemet-Edechi
Av. Diogenes De La Rosa
Albrook Ed. 812.

Panamd. Ciudad de Panamd
Tel.: +507 315-7600/315

Internet: www.ufpanama.com

Direccién de Estadistica y Censo
Avenida Balboa y Avenida Federico Boyd
Panamd, Republica de panama

Tel.: + 507 510-4800

Fax: + 507 510-4801

E-mail: cie_de@cotraloria.gob.pa

Internet: www.contraloria.gob.pa

Autoridad Reguladora de los Servicios Publicos
Via Espafia. Edificio Office Park

Apartado Postal: 0816-01235

Zona 5. Ciudad de Panamd. Panama4.

Tel.: +507 508-4500

Fax: + 507 508-4600

E-mail: webmaster@asep.gob.pa

Internet: http://www.asep.gob.pa/default.asp
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1.8 Information Sources
Asociacién Empresarial Edlica (www.aeeolica.es)
Asociacién Nacional de Generadores (ww.anguate.org)

Autoridad Nacional de los Servicios Publicos. Cobertura
y demanda de energfa eléctrica en la Republica de Pan-
amd. Perspectivas y mecanismos para segurar el abasto

suficiente a los usuarios. (2008)

Autoridad Nacional de los Servicios Publicos. El Mer-

cado Eléctrico Panamefio. Descripcién General. (2007)

Autoridad Nacional de Medio Ambiente

(www.anam.gob.pa)

Autoridad Nacional de Medio Ambiente.
Compendio Estadistico Ambiental 2008/09. (2009)

Business Panama (www.businesspanama.com)

Centre American Bank of Economic Integration

[CABEI] (www.bcie.org)

Centro Nacional de Despacho (www.cnd.com.pa)
CGIAR Consortium for Spatial Information
(CGIAR-CSI), http://srtm.csi.cgiar.org,
Retrieved on 1st August 2009

CIA World Fact Boook. Panama country profile. (2009)

Comisién de Politica Energética (www.mef.gob.pa/

cope/index.htm)

Comision Econdmica para América Latina y El Caribe

(www.ceclac.org)

Deutsche Bundesbank (http://www.bundesbank.de/)

Direccién de Estadistica y Censo. Panama en cifras

2003-2007. (2008)

Empresa de Transmisién Eléctrica SA [ETESA]

(www.ctesa.com.pa)

ETESA. Plan de Expansion del Sistema Interconectado
Nacional 2007-2011. (2007)

Government of Panama. Legislative Assembly. Official
Gazette 23 220. Law N° 6 (of February 3, 1997). (1997)

Government of Panama. Legislative Assembly. Official
Gazette 25 112. Law N° 45 (of August 4, 2004). (2004)

Indexmundi (www.xmundi.com)

Instituto de Comercio Exterior. Panama: Estructura
Econémica. (2008)

Inter American Development Bank [IADB]

(www.iadb.org)

International Monetary Fund (ww.imf.org)

Lahmeyer/ETESA/PNUD. Determinacién del
Potencial de la Energfa Eélica en Panamd. (1998)

Ministerio de Comercio e Industria. Politica Nacional

de Hidrocarburos y Energfas Alternativas. (2005)
Ministerio de Economf{a y Finanzas — Comisién de
Politica Energética. Plan Energético Nacional 2005-

2020. (2005)

Ministerio de Economia y Finanzas — Comision de

Politica Energética (www.mef.gob.pa)

National Dispatch Centre [CND] (www.cnd.com.pa)
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Observatorio de Multinacionales en Latinoamérica

(www.omal.info)

Sixth Framework Programme Priority 3. Developing Re-

newables. Country Energy Information. Panama. (2006)

UNFCC (http://cdm.unfccc.int/Statistics/Registra-
tion/NumOfRegisteredProjByHostPartiesPieChart.
html)

World Wind Energy Association. Wind Energy Inter-
national 2009-2010. Country Report Latin America.
Panama. (2009)

X-rates [exchange rate website] (http://www.x-rates.

com/d/USD/EUR/hist2008.html)







