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Abstract

This project addressed an analysis of the energy situation of Mexico’s northern border states (Baja
California, Sonora, Chihuahua, Coahuila, Nuevo Leon and Tamaulipas), which included the consumption
of fossil fuels, the use and availability of renewables, and the production and consumption of electricity.
The analyzed states show a large dependency on the United States in terms of energy consumption and a
present and projected high carbon emission economy. The study analyzed various projects for electricity
generation based on renewables, to determine the benefits and costs of each of them.

1 Introduction

The states that comprise the country’s northern
border concentrate most of the major national
industries, two of the six oil refineries, half of the
steel production, the two cities with the highest
participation on the textile industry (maquiladoras),
motor production plants and various automotive
supplies, among others. The development of the
industrial sector and weather characteristics of the
region demand high electricity consumption and
other energy sources.

In addition, the border between Mexico and the
United States has a high level of traffic in both
directions, both for people and goods. Through
this border, large amounts of gasoline and other
energy sources that are consumed in the country are
imported. For example, in 2011, Mexico imported
coal, natural gas, LP gas and oil-based products for
a total equivalent to 27 percent of the total energy
consumption. Most of these imports are moved
through the border, but a variable proportion of
them remains in the region. If there are no public
policies that modify the production and consumption
of energy, this dependency will continue in the future.

This study analyzed the energy situation of the bor-
der area, including fossil fuels and electricity. Mex-
ico’s profound dependency on the United States in
terms of fuel was made evident, while a potential of
unexploited renewables was identified, in addition to
analyzing the possibility to start or expand the use of
four types of renewables (biogas, mini-hydroelectric,

wind and thermosolar), illustrating the costs and ben-
efits for each of them.

2 Objective

The first objective of the study was to analyze the
energy situation in the border area that included re-
serves, consumption, import and export of natural
gas, LP gas, oil-based products and electricity, and
the use of renewables. The analysis showed the pos-
sibility and the need to install power plants based on
renewables, which resulted in a second goal that con-
sisted on focusing on promoting installation projects
for sustainable power plants, in order to convey the
advantages and challenges that each of the four men-
tioned renewables types entail.

3 Methodology

The analysis of the energy situation was conducted
based on the most recent and reliable information
published by the federation, states and civil society
organizations. To develop the project’s analysis,
experts, associations and specialized agencies were
also consulted, as well as providers and users of each
technology.

Biogas, a product from all kinds of organic waste,
is available for various uses including power genera-
tion; however, it is only partially exploited. In this
sense, we visited the main promoter of this use, as
well as biodigester providers and ranchers who have
used them, in order to know their experiences, the
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level of productivity of projects and challenges that
they have faced.

Small-hydro electricity, under favorable conditions,
can be very competitive. However, the process of
measuring the potential of a particular site to host
a small-hydro plant is complex, time consuming
and requires experienced personnel. The MMC had
the assistance of a recognized expert to show this
process and determine the feasibility of using this
technology in the border area. With geomatics and
hydraulic information from twenty years, and with
profiles of currents that could feed the plants, the
most favorable basin from the region was chosen
and, within it, three locations were selected which
initially seemed viable for installing this type of
plant. We followed the pre-feasibility assessment
process step by step, which determines the probable
obtainable generation capacity and profitability that
can be acquired. Wind power is the most developed
renewable after hydro power in both our country and
the world. The characteristics of the Tehuantepec
Isthmus’ winds and promotion mechanism called
”open seasons” have contributed to this development;
however, this is still incipient. The MMC carried out
a study for a project in the area of Tamaulipas on a
pre-feasibility level, with real data for five sites and
four different types of wind turbines; searching for
the level of profitability that could be obtained.

Thermosolar technology to generate electricity is
rapidly evolving in the world, since the first plants of
its kind were installed in the United States in 1983,
which are still in operation. However, in Mexico there
is still no experience with this technology, so the anal-
ysis was carried out by only updating the information
posted on the progress and international facilities.

4 Results

Between 2008 and 2012, the Federal Government,
through the Ministry of Agriculture, Livestock, Ru-
ral Development, Fisheries and Food (SAGARPA)
through the Shared Risk Trust Fund (FIRCO),
financially supported the installation of 327 biodi-
gesters and 137 motogenerators, helping prevent the
emission of more than three and a half million tons
of CO2eq from livestock excreta. In the area known
as ”Comarca Lagunera” in the state of Coahuila,
part of this result was achieved. However, there is
still much to be done in the border area to prevent

the emission of up to an additional one million tons
per year.

Biogas technology is relatively simple but alien to
the usual livestock activities, leading to reluctance
from ranchers to consider and analyze alternatives for
producing electricity. From the field analysis, a series
of practical recommendations for the livestock sector
were derived, that consider installing biodigesters
and motor generators. A tool was also developed,
which allows the rancher to better visualize and have
a first approximation of the project’s scale, taking
into account the costs involved, and the benefits to
be gained.

The pre-feasibility analysis of the three options for
installing small-hydroelectric plants in the mountains
of Chihuahua yielded negative results, as none of the
three evaluated sites were profitable. The root cause
is that the rains are insufficient and the topographical
conformation of the region is unfavorable for such
purpose.

As for wind power, in recent years we conducted
two ”open seasons”, one for Tamaulipas and another
for Baja California. In each one, projects for 750 MW
were committed and the necessary transmission line,
but there is a much greater potential. In the most
favorable site/type wind turbine alternative, we got
an Internal Rate of Return (IRR) for the project of
12 percent for an industrial supply, and more than 18
percent in supply for the services sector or supplies
for municipal lighting, without considering the cost
of the transmission cable to a distant point.

Solar radiation from Mexicali, in Baja California
up to Ojinaga, Chihuahua, is one of the highest in
the world, representing potential electricity produc-
tion much greater than the amount that can be han-
dled in the border states, given the limitations involv-
ing the discontinuity on such generation and its high
cost.

5 Conclusions and recommendations

Promoting the installation of biodigesters and biogas
utilization in dairy and swine farms should continue
and, if possible, be extended, because it is profitable
for both the farmer and for the Federal Government,
who recovers in three or four years the support
provided by FIRCO through the electricity subsidy.
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Regarding small-hydro technology, higher rainfall
is needed in the border area in order for the plants
to be profitable. This technology should be directed
to other regions with abundant rainfall, such as the
states of Veracruz and Puebla. As for wind energy,
should a transmission line or substation with spare
capacity exist near the plant or sufficient proximity
between the location of generation and consumption
exist, even without an open season, a wind power
project could be profitable.

Technology for producing thermosolar electricity is
at a stage of accelerated evolution, but is not yet prof-
itable in Mexico. However, the tendency to reduce its
costs allows us to predict that in no more than ten
years it will be more competitive with technologies
based on fossil fuels and depending on the price of
natural gas, it may be profitable, although the initial
investment is high.
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