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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

AMDEE
ANES
APEC
CDM

CFE
CONACYT

CONEVAL

CONUEE

CRE
CTF
EE
ER
FDI
GDP
GEF
GTZ

GW
GWh
IADB
IIE
IMF
IPP

Asociacién Mexicana de Energia Eélica
Asociacién Nacional de Energia Solar
Asia — Pacific Economic Cooperation
Clean Development Mechanism
Comisién Federal de Electricidad
Consejo Nacional de Cienciay Tec-
nologia

Consejo Nacional para la evaluacion
y el desarrollo de la politica social
Comisién Nacional para el

Uso Eficiente de la Energia

Comision Reguladora de Energia
Clean Technology Fund

Energy efficiency

Renewable energy

Foreign direct investment

Gross domestic product

Global Environmental Facility
Deutsche Gesellschaft

fiir Technische Zusammenarbeit
Gigawart

Gigawatt hours

Interamerican Development Bank
Instituto de Investigaciones Electricas
International Monetary Fund

Independent power producer

IRR
mZ
kv
kW
LEC

MW
MWh
NAFTA
NREL
OECD

PECC
PERGE

PDD
PEMEX
PJ

PV

Internal rate of return

Square kilometre

Kilovolt

Kilowatt

Luz y Fuerza del Centro

Square metre

Megawatt

Megawatt hour

North American Free Trade Agreement
National Renewable Energy Laboratory
Organization for

Economic cooperation and development
Programa Especial de cambio climatico
Programa para el desarrollo

de Energia Renovable de Gran Escala
Project Design Document

Petroleos Mexicanos

Petajoule

Photovoltaic

SEMARNAT Secretaria del Medio Ambiente y

SENER
SHCP
tCOZeq
WB
WTO

de los Recursos Naturales

Secretaria de Energia

Secretaria de Hacienda y Credito Publico
Tonnes of CO, equivalents

World Bank

World Trade Organization
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5.1 Introduction

FIGURE 1:
MAP OF MEXICO

La Paz ;
iMazat!an £

Guadaiajgdq-

ECOFYS 0 209

km L 1

Teplc.u,//j g
S fﬂ?‘
507

Cuernavaca 'M?sx

NAcapulce::

1,000 A

Data Source: CGIAR 2004

Mexico, officially named Estados Unidos Mexicanos,
with its capital Mexico City, is located in Central Amer-
ica. Its neighbouring countries are the United States of
America in the north and Guatemala and Belize in the
south east. The country has an extensive coastline in the
Gulf of Mexico and the Pacific Ocean. Mexico covers an
arca of 1 964 375 km?. Mexico has a wide variety of cli-
mates. Due to its latitude it is within the Intertropical
Convergence Zone. However, the altitude and marine
influence generate penetrating masses of humid air deriv-
ing from the Gulf of Mexico and Pacific Ocean, factors

which moderate temperatures. Precipitation mainly oc-

curs from June to October. There also exist extreme me-
teorological phenomena, such as tropical cyclones which
occur from May to November, affecting just as much the
coasts of the Pacific as those of the Gulf of Mexico and
the Caribbean.

Mexico is the 13th largest economy in the world with
a GDP of around 740 billion € in 2008.! The Mexican
economy has been badly hit during the current econom-
ic crisis due to a decreases in oil prices, manufacture ex-
ports to the US (that represent 80 % ofits foreign trade),
remittances and tourism. During 2010, no positive eco-

nomic growth is expected. GDP variability in the last

TABLE 1:
EVOLUTION OF MEXICAN GDP

2001 2003 2005 2007 2009*
Gross domestic product, current prices
(Billion Euros) 751 619 682 748 657
Gross domestic product per capita, current
prices (Euros) 7 585 6123 6617 7109 6120
Source: IMF  (*Expected)

I IMF



MEXICO | 116

decade (as presented in table 1) can mainly be explained
by the economic cycle in the USA and the sensitivity to

oil production and prices.

Mexico, the USA and Canadasigned in 1994 the NAFTA
(North American Free Trade Agreement). Nevertheless,
not all Mexicans have benefited from this trade agree-
ment. Small farmers have been hit the hardest as they
cannot compete with cheap imports and are forced to
migrate to urban areas or the United States.> Poverty has
been rising since 2006 after a sustained period of decline
since 1997. In 2008, 47.4 % of the population was living
below the poverty line after 42.6 % in 2006. It is foreseen
that poverty will increase in the next years as consequence
of the economic crisis that is hitting the country.?

Felipe Calderén Hinojosa was elected as Mexican presi-
dent in 2006 for the period 2006 to 2012 in one of the
most contested elections in Mexican history defeating
the left wing candidate Manuel Lopez Obrador. In a re-
cent setback for the president agenda, the president’s
party PAN (National Action Party - right) suffered im-
portant losses in the parliament and regional government
elections held in July 2009. The winner of these elections
was the PRI (Institutional Revolutionary Party — centre
right), a party that ruled Mexico for more than 70 years
with an agenda that favours public intervention in the
economy. Mexico is a member of multilateral forums and
organizations like the OECD, the recently established
G20, and the Organization of American States (OAS).
Mexico is also member of the WTO, the Asia-Pacific Eco-
nomic Cooperation (APEC), and has trade agreements
with the European Union, Mercosur and with most of

the countries in Central American and the Caribbean.

5.2 Energy Market

Overview Energy Market
Over the last decade the diversification of energy sources
(e.g. the increased use of natural gas and the construction

of the first large scale wind project), and the decline in

oil production have been the main developments in the
energy sector.

The primary energy production in Mexico reached

FIGURE 2:

MEXICO - PRIMARY ENERGY PRODUCTION 2008 (PJ)
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FIGURE 3:
MEXICO - TOTAL FINAL ENERGY CONSUMPTION 2008 (PJ)
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FIGURE 4:

MEXICO’S ELECTRICIY TRANSMISSION GRID.
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10 500 PJ in 2008. Oil is still the most significant energy
source (62 % in 2008) despite the growing contribution
of natural gas which has increased to 26 % in 2008 from
19% in 1998.

The total final energy consumption in 2008 added up
to 5 101 PJ. Transport is the main sector in terms of en-
ergy consumption (48 % in 2008), followed by industry
(26%). Energy consumption has followed the trend of
economic growth.

Mexico imported 1 804 PJ of energy in 2008, mainly in
the form of gasoline, oil refined products, liquefied gas
and coal. In the same year, the country exported a total
of 3759 PJ of energy, mainly as crude oil (in comparison
with 4 226 PJ in 2007). In 2008, Mexico ranked 7% in
terms of oil producing countries worldwide, which was

one position lower than in 2007.

The Electricity Grid*

In 2007, the national transmission and distribution
grid consisted of 96 484 km of lines between 69 kV and
400 kV; 376 991 km of lines between 2.4 kV — 34.5 kV
and 239 315 km of low-voltage lines. In addition there
were 19 031 km of underground lines. Between 1997 and

2007, the national transmission and distribution grid was
expanded by 179 695 km. According to the state-owned
Comisién Federal de Electricidad (CFE), 20 664 km of
new lines (in the range 69 kV — 400 kV) will be built in
the period 2009 to 2018.

In 2007, the losses in the transmission and distribution
grid represented 17.4 % of public service generation. This
includes non-technical losses which mainly arise out of
commercial reasons in several directions: growth of the
informal commercial sector, irregular human settlements

as well as payment evasion.

Installed Capacity

In June 2009, the installed capacity increased by 132 MW
compared to the end of 2008, to 59 604 MW. In terms
of percentage share, by the end of 2007 the state-owned
enterprise Comision Federal de Electricidad (CFE) rep-
resented 58.8 % of the total installed capacity, including
2% of the former Luz y Fuerza del Centro (LFC), which
is another state-owned utility that recently has been
merged with CFE. Independent power producers regis-
tered a share of 19.2 %. Self-supply and cogeneration in

4 This and the subsequent sections are mostly based on the Mexico Electricity
Sector Outlook 2008 — 2017. Sener 2008
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the private sector contributed with 6.7 % and 4.5 % re-
spectively, while installed capacity for electricity export
represented 2.2 %. Out of the total installed capacity, the
public service’ has an installed capacity of 51 146 MW
and the remaining 8 459 MW belong to private pro-
ducers.

Between 2009 and 2017, the public service expansion
programme will require the addition of 14 794 MW of

Electricity Generation

In 2007, total electricity generation was 263 386GWh, to
which the public utilities contributed 60.7 %, independ-
ent power producers 27.6 %, self-supply 4.6 %, cogenera-
tion 4.4 %, export 2.4 %, and continuous own usage 0.4 %.
Out of the total electricity generation, 232 552 GWh
were generated for the public service.

Regarding energy sources for public service supply, while

TABLE 2:
TOTAL INSTALLED CAPACITY IN 2007-2009 (IN MW)

Category / year 2002 2003 2004 2005 2006 2007 2008 2009 (June)
Subtotal CFE and
former LFC 41184 44,561 46 551 46 553 48 896 51029 51106 51 146
CFE 40 349 43726 45 687 45 669 47 857 49 854 49 931 49971
Thermoelectric 26 161 29 421 30 496 30 473 32 645 33789 33862 33862
Independent
producers 3495 6755 7265 8 251 10 387 11 457 11 457 11 457
Hydropower 9378 9378 10 263 10 269 10 285 11055 11055 11095
Coal 2 600 2 600 2 600 2 600 2 600 2 600 2 600 2 600
Geothermal 843 960 960 960 960 960 965 965
Nuclear 1365 1365 1365 1365 1365 1365 1365 1365
Wind 2 2 2 2 2 86 85 85
Former LFC 834 834 864 864 1039 1174 1174 1174
Thermoelectric 598 598 598 598 758 886 886 886
Hydropower 236 236 266 266 281 288 288 288
Subtotal
permit holders 4 505 6 443 7009 7325 7 541 7978 8326 8 459
Self supply 2879 3135 3678 3929 4109 3484 3855 3981
Cogeneration 1132 1423 1427 1510 1563 2677 2 662 2 669
Other uses 559 553 573 556 537 486 478 478
Exports 15 1330 1330 1330 1330 1330 1330 1330
Total 45 689 51 004 53 560 53 859 56 437 59 006 59 432 59 604
Source: SENER. Third report of activities 2009

capacity to attend the expected growth of demand. Out
of this 3 520 MW have already been committed or are
under construction. An additional remote self-supply
and cogeneration capacity of 2 490 MW is estimated,

considering both private and public sector projects.

in 1997 generation based on natural gas was 12.5 %, 10
years later it reached 46.7% of the total, representing
an annual average growth of 18.3%. In contrast, fuel-oil
based electric power generation share decreased from
49.9% to 20.1 % (annual average decrease of 5.3 %).

The domestic consumption of electricity reached

203 638 GWh in 2007. The remaining 60 000 GWh are

> According to the Mexican Constitution and the Electricity Law, the generation,
transmission, distribution and retailing of clectricity done by the state owned
company CFE is considered public service. Generation activities carried out
by private investors (or permit holders) are not considered public service. The
electricity generated by private plants can be used by private users or purchased
by the state owned company under special agreements as described in the section
»Political Framework Conditions for Energy«.



MEXICO | 119

FIGURE 5:
NATIONAL POWER SYSTEM GENERATION BY ENERGY SOURCE 1997-2007 (TWh)

1997 1999 2001 2003 2005 2007
National Public Service 161386 180 917 197 106 203 555 218 971 232 552
Thermal 119 029 132 574 154 371 167 014 173 251 187 437
Hydroelectric 26 430 32713 28 435 19 753 27 611 27 042
Nuclear 10 456 10 002 8726 10 502 10 805 10 421
Geothermal 5 466 5623 5567 6282 7299 7 404
Wind 4 6 7 5 5 248
Import 1,510 659 327 71 87 277
Service by private
companies 303 878 1043 6528 9212 10 693
Total power generation 163198 182 454 198 476 210 154 228 270 243522
Source: Electricity sector Outlook 2008 — 2017

distributed between losses (40 504 GWh), net exports
(1451 GWh), self consumption and cogeneration).
Split according to economic sector, industry accounted
for more than half of the electricity consumption; fol-
lowed by the residential sector with a share of almost a
quarter (see figure 6).

Domestic electric power consumption for the period be-

FIGURE 6:

ELECTRICITY DOMESTIC CONSUMPTION
BY SECTOR 2007 (GWh)
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tween 2008 and 2017 is expected to grow at an annual
rate of 3.3 % reaching 281 500 GWh in 2017.6 This will
double the consumption levels in comparison with the

domestic demand of 139 000 GWh in 1997.

Renewable Energies

It is estimated that Mexico has an installed solar PV ca-
pacity of 18.5 MW that produced 8 794 MWh in 2008.
Almost all photovoltaic installations are located in rural
and isolated communities. In 2008, Mexico was one of
the top 10 countries in the world regarding solar thermal
technology. Currently 1 million m? of solar collectors
produce 4.5 PJ of energy per year. Small hydro power
plants (< 30 MW ) are owned by private developers and
by state owned companies. Private developers own 22
plants (including 2 inactive) with an installed capacity
of 83.5 MW. CFE has 42 power plants with 293.4 MW
of installed capacity (including 11 plants of the former
LFC). According to the National Commission for the
Efficient Use of Energy, the small hydro power potential
in Mexico is 3 250 MW. Besides, CFE estimates that the
potential for geothermal energy in Mexico is 1 395 MW
while the current installed capacity is 964.5 MW in four
plants. The biomass energy potential in Mexico is in
the range of 2 635 to 3 771 PJ/year. In the sugar cane
sector it is estimated that generation and cogeneration
projects could produce 3 000 000 MWh/year of elec-

6 SENER 2008



MEXICO | 120

tricity. Large hydro power plants (larger than 30 MW)
are not considered renewable energy sources according

to the law.

the former LFC were estimated at 2 850 million €, a figure
11.5% higher than in 2007.

Due to the economic recession the Finance Secretary is

TABLE 3:
CAPACITY AND ELECTRICITY GENERATION FROM GRID CONNECTED RENEWABLE ENERGY SOURCES IN 2008

Project Generation % Total
Technology developer Capacity [MW] % Total [GWh / a] generation
Wind power CFE 85 0.15% 232 0.09 %
Wind power Permit holders 0 0.00% 0 0.00%
Small hydro power CFE 293 0.50% 1363 0.55%
Small hydro power Permit holders 83 0.14% 228 0.09 %
Geothermal CFE 965 1.66% 7 058 2.86%
Biomass and biogas Permit holders 498 0.86% 819 0.33%
Total 1925 3.31% 9699 3.93%
Source: Sener 2009

Electricity Prices

In Mexico the tariff system is set by the Ministry of Fi-
nance and Public Credit (SHCP) in coordination with
the Ministry of Energy, the Ministry of Economy, the
public utilities, and the Energy Regulatory Commission.
The tariff system is highly subsidized and none of the
consumer segments have a tariff that covers the cost of
providing the service. Customer groups that receive the
major part of the subsidies are residential and agricultural
consumers which on average only pay 40 % of the electric-
ity cost, while industrial customers pay 80 % of the costs.

The average price per client group in 2007 was:

planning to increase the electricity tariffs in order to allevi-
ate the government budget deficit for 2010. However, by

early 2009 the tariff was reduced for industrial customers.

Liberalisation

In contrast to most of the other countries in Latin Amer-
ica, Mexico keeps a public, centralized and integrated
scheme for the electricity industry, despite havingadopted
some reforms like the establishment of regulatory bodies
and the opening to private investment in generation. The
attempts of previous governments to privatize and disin-

tegrate the industry faced resistance from social and po-

TABLE 4:
AVERAGE ELECTRICITY PRICE IN 2007 PER CATEGORY OF CLIENTS

Residential Commercial Services Agrl(_:ult_ural Me_dlum . Large
applications business industry
€/kWh 0.07 0.16 0.13 0.03 0.08 0.06

Source: Mexico Electricity Sector Outlook 2008 — 2017

As aresult of the tariff system, in 2008 the amount of sub-
sidies granted by the Federal Government to final CFE
consumers through electricity fees is expected to reach
5 300 million € which is 29.4 % higher in real terms than
in 2007. For 2008, subsidies granted to final consumers of

litical sectors. However, limited reforms allowed private
investment to engage in power production under the fol-
lowing modalities: cogeneration, self-supply, independent
power production for plants larger than 30 MW for the
sole purpose of selling the energy and capacity produced
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to CFE, small production (below 30 MW), exports and
imports for self-supply. The energy sector reform of 2008
keeps the constitutional responsibility of the state as the

only entity responsible for electricity supply.

Rural Electrification

Around 5 million people, 5% of the Mexican popula-
tion, still lack access to electricity. This population lives in
89 000 small communities, the majority under 100 peo-
ple per community. The main ongoing initiative to sup-
port rural electrification is the implementation of the
Rural Electrification Project (together with WB-GEF) It
supports the implementation of sustainable off-grid rural
electrification models based on renewable energy that fo-
cus on the development of productive-income generating
activities and social services that are considered necessary
for the economic development of poor communities. The
project started activities in the Southern States: Chia-
pas, Veracruz, Oaxaca and Guerrero. The target of this
programme is to reach 2 500 communities in the period
2007 to 2012.

5.3 Market Actors

Secretaria de Energia

SENER - Energy Secretary

The Energy Secretary has the responsibility to establish
and define the country’s energy policy and to supervise its
progress. Its priority areas are energy security, energy con-
servation and the protection of the environment. The Sec-
retary is in charge of the medium and long term planning
of the energy sector in the areas of fossil fuels, electricity,
energy efficiency and renewable energy in the context of
ensuring energy security. As part of the 2008 reforms, the
Energy Secretary established a National Energy Council
that aims to provide guidance in the design and planning
of the energy policy. The council is established to facilitate
stakeholder participation via a Consultation Forum. The
annual update of the National Energy Strategy should get
input of the Energy Council. In addition to the National

Energy Council, other specialized subsector councils
were created as political forums. Despite the growing at-
tention to clean energy sources by the Energy Secretary,
its main focus is still on competitiveness, productivity,
the diminishing level of oil reserves and the production
of the state owned oil company PEMEX. Sener’s budget
for 2009 is 37.3 million €.

Comisién Reguladora de Energia—CRE

As part of the reforms of the Mexican power sector, the
Energy Regulatory Commission (CRE) was established
in 1995. CRE’s mandate encompasses the electricity and
natural gas sector. Regarding renewable energies, CRE’s
main functions are to regulate the electricity generation
coming from renewable sources and to establish in coor-
dination with the Finance Secretary the remuneration of
the services between private generators and public utili-
ties. Derived from the 2008 energy reform, CRE’s attri-
butions are those of issuing recommendations to adjust
dispatch and operation rules, but these rules itself are re-
sponsibility of the utilities. CRE also has the task to regu-
late the transport and distribution of biofuels through
pipelines. A factor that diminishes CRE’s influence as
a regulatory body in comparison with other regulatory
bodies in the region is the fact that electricity end user
tariffs are established by the Finance Secretary. CRE’s
budget for 2009 is 7.1 million €.

Comisién Nacional para el Uso Eficiente

de la Energia- CONUEE (former CONAE)

The National Commission for Energy Efficiency
(CONUEE) is a body dependant on the Energy Secre-
tary which aims to promote energy efficiency in the coun-
try. It is a technical body that focuses on the sustainable

use of energy. Its budget for 2009 is 3.2 million €.

Instituto de Investigaciones Eléctricas—IIE

The Electricity Research Institute (IIE) is a state owned
enterprise dedicated to innovation, technological devel-
opmentand applied scientific research in order to develop

technologies applicable to the electrical and oil industries,
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providing support to the energy sector in electricity gen-
eration, transmission and distribution and improving oil
processes. Regarding renewable energy, IIE develops geo-
thermal, wind, solar and biomass projects. IIE’s budget
for 2009 is 8.8 million €. Recently, ITE has established the
Centro Regional de Tecnologia Eélica (CERTE) in order
to carry out dedicated research in wind energy technol-

ogy (see chapter on market potential for wind energy).

Secretaria de Medio Ambiente y de los

Recursos Naturales—-SEMARNAT

The Environmental and Natural Resources Secretary is
the government body that aims to protect, preserve and
restore ecosystems and natural resources in order to as-
sure its sustainable use. The Special Programme for Cli-
mate Change 2008 to 2012 adopts targets to increase the
participation of clean sources in the energy matrix and

promotes private sector participation.

Comision Federal de Electricidad—CFE

CFE is a state owned utility that is active in generation,
transmission and distribution of electricity and serves
26.7 million customers (nearly 80 million Mexicans).
CFE owns 39 GW of power capacity mainly from ther-
mal sources. CFE is by law in charge of purchasing the
electricity generated by independent power producers
including renewable sources. The Electric Sector Works
and Investments Programme (POISE) 2009 to 2018 pre-
pared by CFE foresees the addition of at least 507 MW to
CFE’s installed capacity in the period 2009 to 2011.
Since October 2009, CFE has taken over the activities of
the former state owned company Luz y Fuerza del Centro
— LFC. LFC was closed by the Federal Government due
to its unsustainable financial situation (represented in la-
bor and pension costs) and the large amount of energy
losses in its system (32.5 %). The closure of LFC is in line
with the Federal Government’s strategy to reduce public
spending in order to respond to the financial crisis. LFC
was responsible for the supply of electricity to the central
area of the country with 6 million customers that account

for 24 % of the total electricity consumption. The com-

pany was mainly involved in distribution and retailing of

electricity and had around 1 GW of installed capacity.

Asociacion Mexicana

de Energia Eélica-AMDEE

The Mexican Wind Energy Association (AMDEE) is a
trade association created in 2005 by wind energy devel-
opers, producers and suppliers of equipment and service
companies in Mexico. The aim of the association is to
identify common problems and remove existing barriers
to wind energy development in the country. AMDEE has
31 members by September 2009.” The association has in-
fluenced the review and update of instruments like the
grid connection contract for RE sources and has medi-
ated in the process of the transmission grid expansion be-

tween different stakeholders.

Asociacion Nacional de Energia Solar—ANES

The National Association for Solar Energy (ANES) is
a forum to discuss and promote the use of solar energy
and other renewable sources. ANES aims to influence
through events and publications the application of solar

energy in the future development of the power sector.

5.4 Political Framework Conditions for
Energy

As the Mexican government budget is significantly fi-
nanced with the income generated by fossil fuel exports,
the long term availability of this revenue stream is impor-
tant for the Mexican Government. Nevertheless, Mexico
is aiming at starting a transition towards a clean energy
future in order to reduce its dependence on fossil fuels
according to the National Strategy National Strategy for
the Energy Transition and the Sustainable Use of Energy
2009. An ambitious strategy to strengthen the opera-
tional capabilities of PEMEX (Petroleos Mexicanos) to
exploit the deep water oil reserves in the Gulf of Mexico
is also under implementation as presented in the Sectoral

Energy Programme 2007 - 2012 and Pemex diagnostic

7 AMDEE members are: Instituto de Investigaciones Eléctricas (IIE), ENTE,
ABB México, Abengoa México, Alesco Energia y Agua, ARTECHE, Cableados
Industriales, Carbon Solutions De México, Garrad Hassan México, Desarrollos
Eélicos Mexicanos, Elecnor, Electrica del Valle de México, Enerthi México, Eoli-
latec del Istmo, Endesa Cogeneracién y Renovables, Eoliatec de México, Fuerza
Edlica, GAMESA Energfa, GE International México, Grupo Quimico Industrial
de Toluca, Postensa Wind Structures, Mexién, Mitsubishi Heavy Industries de
Meéxico, Owens Corning México, Preneal México, Prolec GE, Sempra Energy
Mexico, Servicios Industriales Pefioles, Trinity Industries de México, Unién
Fenosa Energias Renovables, Vestas, 3TIER Group.
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2008. Only marginal emission reductions related to oil

activities are foreseen in the Climate Change Special Pro-

gramme 2008 —2012 through fuel switch from bunker

oil to natural gas in electricity generation, by reducing

fugitive emissions and by promoting cogeneration. How-

ever, in these policy documents there are no references to

start a transition in Pemex core business from fossil fuels

towards clean sources of energy.

Regarding the power sector, the National Development

Plan and the Sectoral Energy Programme 2007 -2012

have set three priorities:

e To increase tariff levels in oder to compensate the
costs to supply electricity by CFE.

 To increase energy security by balancing the portfolio
of primary sources of energy.

e To reform the public utilities in order to improve the
quality of service in terms of reducing energy losses
and increasing the productivity and efficiency of op-

era-tional and commercial process.

The Electric Sector Law (1992 amendment) defines the
modalities for the involvement of the private sector in
generation activities, which are self-supply, export power
producer, power importer, cogeneration, independent
power producers, and small power producer. This law reg-
ulates that private projects cannot sell electricity directly
to end users except through self generation schemes. In
practice self-supply schemes are not regarded as a »sale
of electricity« since the end users and generators are
projects’ associates. Regular IPPs are obliged to sell their
electricity to public utilities. Since 1992, more than 20 %
of Mexico’s power generation is supplied by IPPs using
conventional thermal power generation (mainly natural
gas).

The Electric Sector Law mandates that the activities related
to transmission, distribution and power sales are the exclusive
domain of the state owned utility CFE. The Energy Regula-
tory Commission (CRE) is in charge of issuing the permits
related to the activities from the power and natural gas sec-
tors that are opened to private investments since 1995.

Renewable energies play a role by contributing to the

increase of energy security, an important issue in the
context of the diminishing Mexican oil reserves. The En-
ergy Sectoral Programme 2007 to 2012 has established
a target of 7.6 % of the installed capacity to be based on
renewable energy sources (from initially 3.3 %). Accord-
ing to the programme, wind energy will be the biggest
growth sector with a scheduled increase from 0.15%
to 4.34% in the period 2008 to 2012. For small hydro
(below 30 MW), geothermal, biomass and biogas, lower
shares than for wind energy were allocated (target for
geothermal 1.65 %, small hydro 0.77 % and biogas/bio-
mass 0.85%). Finally, it is expected that the percentage
of electricity generation coming from wind will be in the
range of 1.74% to 2.91 % due to uncertainty about the

real operational conditions of wind projects.

5.5 Framework Conditions for Renew-
able Energies

Strategy and Objectives for Renewable Energies

The National Strategy for the Energy Transition and the
Sustainable Use of Energy® published in 2009 aims to
diversify the primary energy sources, to strengthen the
public operator’s operational practices, to promote energy
efliciency, to use RE sources and biofuels, and to mitigate
GHG-emissions. The strategy’s main target is to promote
the use, development and investment in renewable energy
and energy efficiency by promoting EE and RE applications
in domestic and productive activities, by increasing the of-
fer of renewable energy and by establishing a programme
for energy efficiency standardization, promoting energy
efficiency, energy savings and energy efficiency labelling,
The National Development Plan and Sectoral Energy Pro-
gramme, which is a result of the above mentioned strategy,
contains energy planning (delegated to SENER) and aims
to strengthen the regulatory capabilities of the Energy
Regulatory Commission and the National Commission
for Energy Efficiency. The execution of the planned pro-
grammes and projects are included in the official budget

of the country.

8 SENER 2009a
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In addition to the mentioned document, the Special Pro-
gramme for the Use of Renewable Energy” has also been
published in summer 2009. This strategy has the follow-
ing six components:

* Information and communication: design and im-ple-
mentation of information and communication pro-
grammes

* Design of mechanisms for RE: Preparation of the Na-
tional Renewable Energy Assessment; Updating regu-
lations for development and remuneration schemes of
RE projects

e Rural electrification with renewable energy support:
design schemes for RE deployment with participation
of federal institutions, state governments and commu-
nities; building capacity in the communities to adapt
the technologies and to facilitate their sustainable use.

e Development and promotion: provision of incentives
for the creation of companies in the areas of equip-
ment manufacturing and promotion of energy effi-
ciency (via CONACYT funds); design of financial
mechanisms to support RE projects according to the
scale of the project; design of guarantee mechanism
and other mechanism to mitigate and share project
implementation risks.

e Infrastructure and regulation: encouraging use of RE
in public buildings and new housing projects; build-
ing the transmission capacity necessary to connect
new RE projects in cooperation between public utili-
ties and private investors; simplification of the meth-
odolo-gies to calculate grid charges for RE; promot-
ing effi-cient cogeneration and self supply projects.

e Research and development: strengthening of inter-
national cooperation in research and development;
focusing the activities of existing research centres in

RE technologies.

Legal Conditions and Support
Schemes for Renewable Energies
In November 2008, an energy reform consisting of a

package of seven laws and decrees that created or modi-

° SENER 2009b

fied existing laws in the areas of fossil fuels and renew-
able energies was approved. Among them, the Law for the
Use of Renewable Energy and the Financing of Energy
Transition and the Law for Sustainable Use of Energy set
framework conditions to reduce Mexico’s dependence
on fossil fuels as primary energy source. In addition, the
Electric Sector Law, the Contract for the Connection of
Renewable Sources, the Taxation Law and the Environ-

mental Law are in place.

Law for the Use of Renewable Energies and the Financ-
ing of the Energy Transition (2009): One of the targets
of the law is to regulate the conditions to use renewable en-
ergy sources for electricity generation in different purposes
than those of public service. To achieve this target the law
stipulates two instruments a) A Strategy for the Use of
Renewable Energy and the Energy Transition and b) The
Special Programme for the Use of Renewable Energy.
Environmental Protection Law (1988): This law man-
dates that power generation plants larger that 0.5 MW
regardless of the technology, require Environmental Au-
thorizations from the Environmental Secretary. In ad-
dition, small hydro power projects do not require water
concession permits from the National Water Commis-
sion. Finally, at the local level, municipalities also enact
land use permits for the construction, installation and
operation of infrastructure.

Rent Taxation law (2005 reform): According to this law,
the entities that invest in equipment and machines for the
generation of renewable energy can depreciate 100 % of
the investment in the first year (tax credit scheme).

Law for Bioenergy Use (2008): This law regulates the de-
velopment of bio-energy sources. The Energy Secretary is
the body in charge of issuing permits for the activities of
production, storage, transport, distribution and retailing
of biofuels carried in pipelines.

Interconnection contracts: The use of renewable energy
sources, such as wind, hydro, biomass, biogas, biofuels, is
allowed and encouraged for private investors via specific
grid connection contracts for the power projects from

these energy sources under the following modalities:
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e Interconnection contract for intermittent renewable
energies like wind, solar or hydropower (the latter
refers to those cases where the water flow cannot be
controlled)

e Interconnection contract for small scale solar energy
sources (net metering)

e Contract Model for the Sale and Purchase of Electri-

city under the Modality of Small Power Producer.

In addition, there is an open access to transmission and
distribution grid connection contracts that are applicable
for both, renewable and non-renewable energy sources.
In order to exploit hydro resources it is required to obtain
an exploitation permit from the Environment Secretary
(Semarnat-CAN).

The general conditions for generation, connection and
transmission of energy generated from renewable sourc-
es include interconnection contracts that are established
in three complementary regulations, a) the contract for
the interconnection of renewable sources (2007), b) the
methodology to determine charges for using the trans-
mission grid for renewable energy sources and ¢) the
agreement for the access to the transmission service for
renewable energy sources. The most relevant aspects of

these regulations are: 1

e The state owned companies commit to receive the en-
ergy generated by renewable source at any time it is
produced if this reception does not compromise the
stability, security and reliability of the system.

* The energy that is not used by a permit holder in a spe-
cific period can be delivered to the state owned compa-
nies and they have the obligation to »return« it to the
permit holders when requesting for it (energy bank
scheme). This exchange is an administrative procedure
that does not involve a physical exchange of electricity.

e Theenergy exchange is carried out in the interconnec-
tion point of the project with the National Power Sys-
tem and its price depends on the energy price on such
an interconnection point that varies with the load of

the system

e At the end of the year, the permit holder can sell the
energy surplus to CFE. This energy will be paid for
with an equivalent of 85 % of the avoided generation
costs for CFE. Exceptions of this rule are emergency
conditions (the electricity is paid at 150 %) and test-
ing periods (70 %).

e The transmission charges are calculated based on the
real transported energy and not based on the reserved

transmission capacity.

IPP scheme with CFE: Under the Independent Power
Producer (IPP) scheme, private producers with plants
over 30 MW (regardless of the technology) must sell their
power to the CFE through long-term power purchase
agreements (PPA), which are awarded through competi-
tive bidding. Usually these contracts last 20 years and the
project should be included in the planning programmes
of CFE (currently small power producers (<30 MW) do
not need to be considered in the expansion plans). Under
the IPP scheme, CFE plans to tender 600 MW of wind
projects during 2008 to 2014 in 100 MW increments.
The PPA includes a fixed capacity charge, a fixed opera-
tion and maintenance charge and a variable energy charge
based on fuel prices.

A similar scheme for small power producers (< 30 MW)
is planned to be established.

There are further support schemes for renewable ener-

gies like the following funds:

e Fondo Mexicano del Carbono — Mexican Carbon
Fund: This fund aims to identify potential CDM
project activities by providing resources to finance the
carbon component expenses of projects. The resources
of the fund are 200 million € and are accessible via the
International Finance Division of the Foreign Trade
Bank (Bancomext).

e A number of sectoral funds of the National Council
for Research and Development (CONACYT): Funds
like the institutional fund of regional promotion for
scientific development, technology and innovation,

or the Upfront Fund (Fondo Avance) have the target

10 Based on CRE 2009.
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to finance the applied research and innovation activi-
ties of research institutes, universities and private com-
panies by providing grants, seed capital, guarantees, and
tax discounts. Accesses to these funds depend on the
thematic call for proposals organized by CONACYT.

e Sectoral Fund SENER - CONACYT Energy Sus-
tain-ability fund: This fund is being established to
finance scientific research and applied technologi-
cal develop-ment in the field of sustainable energy.
The project leader should be a Mexican university or
research institute. The budget of the fund is 8 mil-
lion €.

* Fund for the energy transition and the sustainable
use of energy. The fund provides loan guarantees for
energyefficiency and renewable energy technologies.
The initialresources allocated to this fund are 32 mil-
lion €, but according to the Law for Energy Transition

and Sustain-able Use of Energy it should reach a total

of 160 million €. The National Bank for Public Serv-
ices and Construc-tions operates the fund. A technical
committee has the res-ponsibility to disburse the fund

resources.

Clean Development Mechanism

Mexico is ranked fourth worldwide in terms of the
number of registered CDM projects, and fifth in volume
of certified emissions reductions. By August 2009, there
were 117 registered CDM projects, 36 at validation and
3 in request for registration. Classified by project type,
only 20 projects generate energy from renewable energy
sources.

Mexico is not reaching its full potential with regard to
CDM projects because the market for IPPs is limited and
the state-run power utility imposes barriers for IPPs.!!
It is still unclear if the recent changes in legislation will

overcome these barriers.

TABLE 5:
MEXICAN WIND CDM PROJECTS BY SEPTEMBER 2009

Annual IRR with
savings CDM rev-
Project Location Status [tCO,eq]l  Registration MWel enue [ %]
Bii Nee Stipa
wind farm project Oaxaca Registered 310 25-dec-05 200 13.22
Bii Nee Stipa lll Oaxaca Registered 291 16-feb-07 164 14.12
Eurus Wind Farm Oaxaca Registered 600 06-jan-07 249 15.10
La Venta ll Oaxaca Registered 193 25-jun-07 83.3 NA
La Ventosa
Wind Energy Project Oaxaca Registered 224 09-dec-07 102 NA
Bii Stinu Wind Energy Project Oaxaca Registered 325 15-jan-09 164 8.61
Fuerza Eélica
del Istmo Wind Farm Oaxaca Registered 133 04-aug-09 50 8.62
Santo Domingo
Wind Energy Project Oaxaca Registered 359 10-nov-08 160 9.93
Baja Cali- At
Baja California Wind Farm fornia Norte Validation 17 10 NA
Loreto Bay Baja Cali- At
Wind Farm Project fornia Sur Validation 26 20 NA
Santa Catarina At
Wind Farm Project Nuevo Ledn Validation 25 20 NA
At
Eurus Il Wind Farm Oaxaca Validation 123 49.5 9.48
Source: CDM Pipeline UNEP Risoe and project activities PDDs. (NA Not applicable).

I Lokey 2008 identified that CFE has pursued CDM revenues only in isolated
cases because by law it has to pursue the least-cost generation option for its
customers and natural gas projects are more likely to fulfil this law requirement.
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There are ecight registered CDM wind projects (adding
to 1 172 MW ) and four more at validation. By Septem-
ber 2009, none of the registered projects has originated
carbon credits due to delays in construction and commis-
sioning of the projects. The table above gives an overview

over registered and planned CDM wind projects:

International Donor Activities

Interamerican Development Bank - IADB

The IADB is involved in supporting the development of
renewable energy in Mexico through the Sustainable En-
ergy and Climate Change Initiative (SECCI). The goals
of the SECCI are centered around the provision of com-
prehensive sustainability options in areas related to the
energy, transportation, water and environmental sectors
as well as that of building climate resilience in key pri-
ority areas vulnerable to the impacts of climate change.
The Initiative consists of four strategic pillars: Renewable
Energy and Energy Efficiency, Sustainable Biofuel Devel-
opment, Access to Carbon Markets and Adaptation to
Climate Change.

The IADB has also provided a loan of around 135 mil-
lion € to establish a programme in support of Mexico’s
climate change agenda. The objective of the programme is
to develop the instruments and means necessary to imple-
ment the climate change mitigation and adaptation agen-
da based on an operational framework and to strengthen
the institutional framework to support the mainstream-

ing of climate change considerations into public policy.

US AID

The USAID funded Environment Programme for Mexico
focuses on the development of Clean Production and Re-
newable Energy (CP/RE). CP/RE worked closely with
SENER, the Energy Secretariat, to design and develop a
rural electrification programme using off-grid renewable
energy technologies. A key part of the programme was
the implementation of a pilot project together with the
Global Village Energy Partnership in the state of Guer-
rero, where 140 homes of the 900 inhabitants were con-

nected to a series of solar photovoltaic mini grids. This

project will be up-scaled to reach 50 000 homes. Over
200 people have been trained in rural electrification us-
ing renewable energy technologies to ensure sustainable
replication of this activity. The programme also contrib-
uted to the establishment of the National Solar Energy
Standard, which makes obligatory the use of solar energy

for water heating in new commercial facilities.!3

GTZ

On behalf of the German Government, the German Tech-
nical Cooperation (GTZ) has been implementing the pro-
gramme for Sustainable Energy in Mexico for the period
2005 to 2009. Since April 2009, the topics of energy ef-
ficiency and climate change were included in the agenda of
the programme. The programme provides support to the
Energy Authorities in order to create enabling conditions
for energy efficiency and renewable energies. As an exam-
ple, GTZ supported CONUEE in 2008 in capacity build-
ing activities for certifiers and installers of solar water heat-
ers (in 2007 around 54 000 m2 of solar installations were
added). GTZ also supports CRE to deal with grid integra-

tion of renewable energies and wind energy in particular.

World Bank - WB and Global Environmental

Facility - GEF

The World Bank and GEF will support Mexico in the im-
plementation of acomprehensive strategy to cut emissions
and reduce energy use while also potentially putting the
Mexican economy on a low carbon growth path as part
of the Special Climate Change Programme (Programa
Especial de Cambio Climatico — PECC 2008 - 2012).
In January 2009, the Mexican Government was grant-
ed 370 million € from a new Clean Technology Fund
(CTF) supported by eight governments and managed by
the World Bank. The money from the Clean Technology
Fund is dedicated to cleaner urban transportation, energy
efficiency and renewable energy, especially wind power.
The CTF money will support large-scale wind power
projects with a capacity of 500 MW in Oaxaca and the
development of small hydropower projects with an esti-
mated capacity of 325 MW.!4

12 TADB 2008

13 USAID 2008
14 World Bank 2009
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In 2006, the WB and the GEF provided a 20 million €
grant to encourage the development of wind energy by
subsidizing part of the cost of La Venta III wind farm.
This contribution alleviated a major bottleneck in the
development of wind energy projects, namely its lack of

financial competitiveness.

1.6 Market Potential for Wind Energy

Wind Energy Potential

According to the 2009 Programme for the Use of Renew-
able Energy, the Mexican zones with potential for wind
power generation are: Tehuantepec Isthmus, located in
the state of Oaxaca, La Rumorosa in Baja California as
well as certain areas in the states of Zacatecas, Hidalgo,
Veracruz, Sinaloa and in the de Yucatdn Peninsula. Based
on estimations of the Mexican Wind Energy Associa-
tion there is a feasible potential to install 10 GW of wind
capacity. However the US National Renewable Energy
Laboratory (NREL) estimated that just in Oaxaca there
is potential for 33 GW that can be installed in an area of
6 637 km?. The potential can differ depending on the se-
lection of wind locations, the accessibility to transmission
capacity and the type of wind resource considered (wind
resource from good to excellent).

The Oaxaca Wind Resource Atlas, produced in 2003 by
the NREL wind resource group, is the most extensive
mapping study for Mexico. The detailed wind resource
maps (at 30 and 50 m height) and other information con-
tained in the atlas facilitate the identification of prospec-
tive areas for use of wind energy technologies, both for
utility-scale power generation and off-grid wind energy
applications. According to NREL »The wind-mapping
results for Oaxaca show many areas that are estimated
to have good-to excellent wind resources (wind power
Classes 4 to 7, with 7 being the highest.«!> The atlas
can be accessed both in English and Spanish versions on
NRELs website on www.nrel.gov/applying_technolo-
gies/maps_atlases_inter_res.html.

In addition to NRELS atlas, available maps for other re-

gions of Mexico have been produced by IIE (with meas-
urements at 10 m height) and by private companies like
TrueWind SL (high resolution wind resource atlas for
Jalisco State), and 3tierGroup. The latter presents on its
website a quick scan map of the wind potential in differ-
ent regions of the world including Mexico. These maps
and atlasses can be accessed via the following addresses:
http://genc.iie.org.mx/genc/siger/frames.asp >mcontado
r=15632&val=3&url=mapasl.htm
http://www.meteosimtruewind.com/files/
file/20080703-ATLAS_EOLICO_JALISCO_MEXI-
CO_METEOSIM_TRUEWIND.pdf
http://firstlook.3tier.com

Framework Conditions for Wind Energy

Support for wind energy is project specific. For example
the »Project for Large Scale Development of Renew-
able Energy« (PERGE) provides a specific mechanism
to support wind energy in Mexico. This project receives
financial contribution from the GEF and the World Bank
of 20 million €, which allows CFE to provide an incen-
tive for the development of the project La Venta III. The
incentive consists of 0.73 € cent per kWh delivered to
the grid in a 5 year period counting from the start of the
project. CFE will buy electricity for 25 years at a price of
0.03 €/kWh. In addition, a national wind resource map
will be developed.

Under the PERGE scheme CFE awarded Iberdrola Ren-
ovables the construction contract for La Venta III wind
farm in March 2009, following an international public
tender. Iberdrola will supply energy to the CFE for the
next 20 years. La Venta III wind farm is going to be situ-
ated in the municipality of Santo Domingo Ingenio in
Oaxaca State and will have an installed capacity of 102.85
MW. The construction will start in 2009; the project is
expected to be operational in November 2010. Currently
no other projects are expected to receive financial incen-
tive under the PERGE scheme.

Under the IPP scheme and without extra financial incen-
tive, CFE also signed a 150 million € contract with the

local consortium Energias Ambientales de Oaxaca for the

15 Wind power class 4 correspond to wind speeds between 6.7 — 7.3 m/s and wind
power density between 400-500 W/m2. Wind power class 7 correspond to
wind speeds bigger than 8.5 m/s and power densities bigger than 800 W/m?
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construction of the 101 MW Oaxaca I wind farm which
is expected to be operational in 2011.

To facilitate the connection of wind parks to the national
grid, México started the implementation of the »Open
Season« project (Temporada Abierta) in 2006. The
project consists of an agreement between CFE and the
private developers to distribute the costs between CFE

and private developers that occurred due to the new trans-

mission infrastructure built in the state of Oaxaca (20 %
CFE and 80 % private developers). The Open Season was
organized in three steps according to the required specifi-
cations of the grid to connect the wind parks.

The First Season (mini season) will reinforce an existing
115 kV grid by adding a second circuit. Two wind parks
that are starting operations in 2009 will be served by this

scheme (Parques Ecolégicos de México and Eurus). The

TABLE 6:
OPERATIONAL AND COMMITTED WIND ENERGY PROJECTS

Project Capacity Approval
Project Developer Region Modality (MW) date.
La Venta CFE Oaxaca Public service 1.35 Nov. 1994
Baja California
Guerrero Negro CFE Sur Public service 0.6 Mar. 1999
La Venta ll CFE Oaxaca Public service 83.3 Jan. 2007
Eurus Acciona Oaxaca Self supply 250 Dec. 2009
Parques Ecologicos de
Mexico Iberdrola Oaxaca Self supply 79.9 Jan. 2009
Fuerza
Fuerza Eolica del Itsmo Edlica-Penoles Oaxaca Self supply 30 2010*
EdF Energies
Nouvelles-
Eléctrica del Valle de México Mitsui Oaxaca Self supply 67.5 2009
Bii Nee Stipa Energia Edlica CISA-Gamesa Oaxaca Self supply 26.3 2009
Eoliatec del Istmo Eoliatec Oaxaca Self supply 22 2010*
La Venta lll CFE Oaxaca IPP 101.4 Nov. 2010
Oaxaca | CFE Oaxaca IPP 101.4 2010*
Centro Regional de
Tecnologia Edlica IE Oaxaca Small producer 5 ND
Desarrollos
Edlicos Mexicanos Demex Oaxaca Self supply 227.5 2011*
Eoliatec del Pacifico Eoliatec Oaxaca Self supply 160.5 2011*
Eoliatec del Istmo
(2nd phase) Eoliatec Oaxaca Self supply 142.2 2011*
Gamesa Energia Gamesa Oaxaca Self supply 288 2011*
Vientos del Istmo Preneal Oaxaca Self supply 180 2012*
Energia Alterna Istmefa Preneal Oaxaca Self supply 215.9 2012*
Union Fenosa
Generacion México Union Fenosa Oaxaca Self supply 227.5 2010*
Fuerza Eolica del Itsmo
(2nd phase) Fuerza Eolica Oaxaca Self supply 50 2011*
Oaxaca II-IV CFE Oaxaca IPP 304.2 Nov.2011*
Source: Source Special Programme for the Use of Renewable Energy 2009 (In Spanish Programa Especial para el Aprovechamiento
de Energias Renovables) (*expected)
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Second Season consists of four wind parks that will start
operation by 2009 and 2010 and will be connected to a
new 115 kV transmission line. The Third Season consists
of the construction of a new transmission line of 400 kV
by CFE with involvement and guarantees of the project
developers. It will facilitate the access of six new projects
and will increase the connection capacity for two existing
projects. It is expected that the new transmission line will
be in operation by September 2010. Besides the 590 km
circuit of new or reinforced transmission lines, the plan
includes the construction of a new power substation and
the upgrade of three existing ones. For new wind parks, a
»New Season« project is going to be the instrument to

expand the transmission grid in the future.

Current Use of Wind Energy

and Project Pipeline

By mid 2009 projects in operation amounted to 204
MW. The project pipeline in Mexico is expected to reach
around 4 000 MW before 2012.¢ Out of this, 2 564 MW
correspond to already committed projects (table 6) and
other potential projects are presented in table 7. Finally,
most of the projects will be commissioned under the self
supply modality. This modality is attractive to project

developers because of the high electricity prices for large
users charged by CFE.

In addition to the projects committed for construction, a
number of potential projects with a combined installed ca-
pacity of 1 450 MW is presented in table 7. These projects
will be developed mainly for export to the US market.

Business Climate

Mexico is open to foreign direct investment (FDI) in
most economic sectors and has consistently been one of
the largest recipients of FDI among emerging markets.
In addition, Mexico has signed 12 free trade agreements
covering 44 countries. This is a good indicator for a fa-
vourable investment climate providing legal security for
the investors.

Intellectual property rights are guaranteed by a variety of
international agreements that Mexico has signed. For ex-
ample, Mexico is a signatory of the Paris Convention, the
Patent Cooperation Treaty and the International Union
for the Protection of New Varieties of Plants (UPOV). The
authority in charge of enforcing the law and the treaties
is the Mexican Institute for Industrial Property (IMPI).
Mexico is strategically located next to the growing wind
market of the US. Because of the proximity to this big
market, companies based in Mexico are starting to offer
products and services for the wind industry. High skilled
local workforce in the electricity, automotive, acronautic
and civil engineering sectors can be easily trained in the

manufacturing of wind power equipment.

TABLE 7:
MEXICO WIND PROJECT PIPELINE OF POTENTIAL PROJECTS

Project Project Developer Region Modality Capacity [MW]
Fuerza Edlica de Baja

California Fuerza Edlica Baja California Export 300
Mexico Wind Union Fenosa/Geobat Baja California Export 500
ND Cannon Power Baja California Export 200
Baja Wind Sempra Energy Baja California Export 250
Baja California Fuerza Eélica Baja California Self supply 10
ND Gobierno del Estado Baja California Self supply 10
Los Vergeles SEER Tamaulipas Self supply 160
Eodlica Santa Catarina Econergy Nuevo Leon Self supply 20
Source: Special Programme for the Use of Renewable Energy 2009

16 SENER 2009
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Regarding research and development, the IIE has es-
tablished the Centro Regional de Tecnologia Eélica —
CERTE (Regional Centre for Wind Technology). The
Centre will focus on further investigating the wind pow-
er potential in Mexico. The Centre will also certify wind
turbines. In addition, the CERTE will design and test
a locally produced wind turbine that is expected to be
produced at industrial scale in the country. Furthermore,
the Engineering Institute of UNAM (Mexico National
University) is carrying out research on the use of wind

technologies for water desalination.

However, the wind power sector in Mexico faces some
challenges. It is acknowledged that despite the big poten-
tial, wind development in Mexico has been slow. This is
based on the fact that the first permit for wind projects was
issued by CRE in 1998 but it was only in 2007 when the

first large scale project became operational. Reasons for

this delay are the lack of financial incentives from the gov-
ernment and the slow process to expand the grid to areas
with wind potential. It is expected that the recent reforms
of the regulatory framework (2008) encourage sustained
development of the wind industry. Furthermore, there is
alimited supply and availability of equipment and servic-
es (both at the international and local level). Despite the
Open Season scheme, restrictions persist due to the fact
that there are long distances between the potential wind
projects sites and the connection points to the transmis-
sion grid. Communities living next to the projects have
complained that the project developers are not fulfill-
ing their commitments on payments and compensations
related to the rental of their lands, which is partially
caused by delays in the project implementation. Finally,
the global financial crisis has dried up commercial bank
financing for private wind deals and the Mexican projects

have had problems securing financing to be complcted.”

17" According to local press the projects like Bii Ne Stipa and La Ventosa have been
unable to secure funding to finish construction. La Ventosa was expected to
start generation by March 2009.
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1.7 Contacts and Addresses

Asociacién Nacional de Energfa Solar A.C. (ANES)
Calzada Acoxpa no. 524 Desp. 506-B

Col. Prado Coapa

14350 México, D.E.

Delegacién Tlalpan

Tel.:/Fax: +52 (55) 56 84 41 62

E-mail: anescomite@anes.org

Internet: www.anes.org

Asociacion Mexicana de Energia Eolica (AMDEE)
Ave. Jaime Balmes No. 11 L - 130 F

Col. Los Morales Chapultepec, México, D. E

Tel.: +52 55 5395-9559

Internet: Www.amdec.org

Comision Nacional para el uso eficiente de la Energfa —
CONUEE (former CONAE)

Rio Lerma 302

Col. Cuauhtémuc

06500 México, D.E

Delegacién Cuauhtémuc

Tel.: +52 (55) 30 00 10 00

Internet: www.conuee.gob.mx

Comisién Reguladora de Energfa (CRE)
www.cre.gob.mx

Av. Horacio #1750

Col. Los Morales Polanco, Del. Miguel Hidalgo,
México D.E,

C.P. 11510,

Tel.: +52 (55) 5283 1515

Comisién Federal de Electricidad (CFE)
Internet: www.cfe.gob.mx

Reforma 164

Col. Judrez México,D.E.

Cd. de México

Tel.: 01800 2233071

Instituto de Investigaciones Eléctricas (IIE)
Gerencia de Energia No-Convencionales

Av. Reforma 113

Colonia Palmira

62490 Temixco, Morelos

Tel.:/Fax: +52 (777) 362 38 06

Internet: http://genc.iie.org.mx/genc/index2.html

Secretarfa de Energfa (SENER)
Insurgentes Sur No. 890

Col. Del Valle

03100 México, D.F.

Tel: +52 (55) 54 48 60 12
Fax: +52 (55) 54 48 60 13

Internet: Www.energia.gob.mx

1.8 Information sources

Note: Information from the presented sources was
retrieved during the months of August, September and
October 2009.

Asociacion Mexicana de Energia Eolica - AMDEE
Panorama General de la Energia Eélica en México, 2009.

www.amdee.org

CGIAR Consortium for Spatial Information
(CGIAR-CSI), http://srtm.csi.cgiar.org, 2004

Comision Economica para America Latina - CEPAL
Estudio econdémico de América Latina y el Caribe

2008-2009. 2008

www.cepal.cl

Comisién Federal de Electricidad — CFE:
Central Foloeléctrica La Venta I1. 2008
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Comisién Federal de Electricidad — CFE:
Presentacion del Sistema Eléctrico Mexicano 2008
http://www.worldenergy.org/
documents/4cfewecnov2008.ppt

Comisién Federal de Electricidad — CFE:

Programa de Obras ¢ Inversiones del Sector Eléctrico
2009-2018 (POISE), 2009
http://aplicaciones.cfe.gob.mx/aplicaciones/otros/

POISE20092018SHBI1.zip

Comision Reguladora de Energia — CRE
Estadisticas del sector de Energfas Eléctrica. Permisos
de generacién y de importacién de energfa eléctrica

http://www.cre.gob.mx/documento/1565.xls

Consejo Nacional de Evaluaciéon
de la Politica de Desarrollo Social (CONEVAL)
Estimaciones de pobreza 2008.

http://www.coneval.gob.mx/

Energia a debate
Mexican Energy Sector magazine.

http://www.energiaadebate.com/

Environmental Protection Law (1988)

Ley General del Equilibrio Ecolégico y la

Proteccién al Ambiente
http://www.diputados.gob.mx/LeyesBiblio/ref/Igeepa.
htm

Electricity law (1992)Ley Electrica
http://www.diputados.gob.mx/LeyesBiblio/pdf/99.pdf

Dr Elizabeth Lokey. University

of Colorado Environmental Studies,
Barriers to clean development mechanism
renewable energy projects in Mexico 2008

http://www.sciencedirect.com/

Interamerican Development Bank — IADB
Programme in support

of Mexico’s climate change agenda. 2008.
http://www.iadb.org/Projects/project.cfm?id=ME-
L1053&lang=en

International Monetary Fund.
World Economic Outlook Database
http://www.imf.org/external/pubs/ft/weo/2009/01/

weodata/index.aspx

Law for bioenergy use (2008)

LEY DE PROMOCION Y DESARROLLO

DE LOS BIOENERGETICOS
http://www.diputados.gob.mx/LeyesBiblio/doc/LPDB.
doc

Law for the Use of Renewable Energies

and the Financing of the Energy Transition

LEY PARA EL APROVECHAMIENTO

DE ENERGIAS RENOVABLES Y EL
FINANCIAMIENTO DE LA TRANSICION
ENERGETICA
http://www.diputados.gob.mx/LeyesBiblio/pdf/
LAERFTE.pdf

National Renewable Energy Laboratory - NREL
Wind Energy Resource Atlas of Oaxaca. August 2003
http://www.nrel.gov/docs/fy030sti/34519.pdf

Petroleos Mexicanos —- PEMEX
Diagnostico de PEMEX. 2008.

http://www.pemex.com/files/content/situacionpemex.

pdf
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Rent Taxation law (005 reform)

Ley de Impuesto sobre la renta
http://www.diputados.gob.mx/LeyesBiblio/ref/lisr/
LISR_ref03 01dic04.doc

Secretaria de medio ambiente y
recursos naturales - SEMARNAT
Programa Especial de Cambio
Climatico 2008-2012. March 2009

http://www.semarnat.gob.mx/queessemarnat/politica_

ambiental/cambioclimatico/Documents/pecc/090828_

PECC.Capitulos_ DOF.pdf

Secretarfa de Energfa — SENER (SENER 2009a)
Politicas y Medidas para Facilitar el Flujo de Recursos
Derivados de los Mecanismos Internacionales de Finan-
ciamiento. 2009
http://www.energia.gob.mx/webSener/res/0/Mecanis-

mos_financiamiento.pdf

Secretarfa de Energia — SENER (SENER 2009b)
Estrategia Nacional para la Transicién Energética y el

Aprovechamiento Sustentable de la Energfa. 2009

http://www.energia.gob.mx/webSener/res/0/Estrategia.

pdf

Secretarfa de Energia - SENER

Programa Especial para el Aprovechamiento de Energfas
Renovables. 2009
http://www.energia.gob.mx/webSener/res/0/Progra-
ma %20Energias %20Renovables.pdf

Secretaria de Energia-SENER

Energy balance 2008. October 2009
http://www.sener.gob.mx/webSener/res/PE_y_DT/
pub/Balance_2008.pdf

Secretaria de Energfa - SENER

Electricity sector Outlook 2008-2017. 2008
http://www.energia.gob.mx/webSener/res/PE_y_DT/
pub/Electricity %20Sector %200utlook %202008-2017.pdf
Secretarfa de Energfa - SENER

Programa Sectorial de Energfa 2007 — 2012. 2007
http://www.energia.gob.mx/webSener/portal/index.
jsp2id=57

Secretaria de Energfa - SENER

Politicas y Medidas para Fomentar la Integracion Na-
cional de Equipos y Componentes para el Aprovechami-
ento de las Energfas Renovables y el Uso Sustentable

de la Energfa. http://www.energia.gob.mx/webSener/

res/0/Politicas_Medidas_Integracion.pdf

The contract for the interconnection

of renewable sources (2007)

Contrato de Interconexién para

fuentes de energia renovable
http://www.cfe.gob.mx/es/NegociosConCFE/
inversionistas/Disposicionesaplicablesalaintercon-

exi %C3 %B3n/Contdeinterconpafuentesdeenergia-
renov/Contrato+de+Interconexi %C3 %B3n+para+fue
ntes+de+energ %C3 %ADa+renovable.htm

UNEDP Risoe

CDM/JI Pipeline Analysis and Database, September 1st
2009

http://www.cdmpipeline.org

US AID

Antecedentes: Proyecto de Produccién

més Limpia y Energias Renovables. 2009
http://www.usaid.gov/our_work/environment/climate/

country_nar/mexico.html
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Woodrow Wilson International Centre for Scholars
The Mexican Economy in 2009
http://wilsoncenter.org/topics/docs/Mexican %20
Economy %20in %202009.pdf

World Bank — WB
Proposed grant from the Global Environment Trust
Fund. For a large-scale renewable energy development

project. June 8, 2006.

World Bank - WB

The Clean Technology Fund

and Wind Energy Financing in Mexico (2009)
http://siteresources.worldbank.org/INTCC/Resourc-
es/CTF_TF_Comm_Mexico_Wind.pdf







