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Abstract

Regional and sectorial approaches are relevant for achieving effective and immediate action levels on
climate change mitigation and adaptation strategies, since they allow the involvement of various social
groups and economic agents on sustainable development policies promoted by the federal government as
well asby local governments. The Mario Molina Center proposes strategies and actions aimed at reducing
greenhouse gas emissions in sectors with greater participation on emissions of carbon dioxide equivalent
(CO2e) such as energy, transportation, residential and services. These strategies include innovative public
policy proposals or methodologies with alternate analysis to the ones commonly practiced, which are aimed
at promoting low carbon and sustainable development by 2025, considering greater resilience to climate
change.

1 Introduction

Low carbon development has its conceptual origin in
the 1992 United Nations Conference on Environment
and Development in Rio de Janeiro, and refers to
plans and development strategies which include low-
emission economic growth and resilient to climate
change. In Mexico, we have estimated the costs
of inaction against the costs of investment in low
carbon technologies according to the analysis, ”The
Economics of Climate Change in Mexico” [3] which
estimates that the costs of climate change impacts
could represent between three and four percent of
GDP by 2050, while mitigation costs would not
exceed two percent.

During the last decade, the Mexican Government
has made significant efforts in the field, matching
its national policy to the agreements of the United
Nations Framework Convention on Climate Change
(UNFCCC); it has also produced five national com-
munications that include five national inventories.
For the 1990 to 2010 period, the 2009-2012 Spe-
cial Climate Change Program was developed, and in
2012 the General Law on Climate Change was en-
acted, among other actions. The Mario Molina Cen-
ter (MMC) analyzed individually each of the nine
strategic regions for national development in which
the country was divided, namely, Gulf of California,
Central, Yucatan Peninsula, Gulf of Mexico, South,
Northern Border, Lowlands (Bajio), West and Pacific

(Map 1) [1].

Source: MMC, 2013.

2 Objective

This study aims at proposing a set of strategies and
mitigation measures identified at a regional and sec-
toral level which have high impact on reducing green-
house gas emissions similarly in all regions. Also,
to present a risk analysis to which, at a regional
level, the population is not just exposed but the coun-
try’s strategic infrastructure as a result of the climate
change effects. This, with the purpose of inducing
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sustainable low carbon development in Mexico in the
2013-2025 period, from the integration of a modern
national vision for climate change governance.

3 Methodology

For analytical purposes, these strategies were defined
as part of two major sections: mitigation, and adap-
tation to climate change. In regards to mitigation,
the measures selected correspond to measures to be
developed at both a local and national level. Such
measures were selected based on four criteria: 1) that
they were common problems at a regional level, 2)
that they had high potential for reducing greenhouse
gas emissions, 3) that they could replicate cases of re-
gional success in the rest of the country and, 4) that
their marginal mitigation cost would be negative, i.e.,
that the investment in such measure would bring sav-
ings with it.

Regarding the mitigation measures of sectoral na-
ture, they’re the result of identifying the main sectors
of the country’s energy consumption, while modify-
ing existing operating practices will have a significant
reduction in its contribution to greenhouse gas emis-
sions, in addition to having an important influence on
achieving low carbon economy. In regards to adapta-
tion, a model was developed to estimate the risk of
the items subject to the impact of extreme weather
phenomena, which contemplated, on one hand, rat-
ing the danger they caused over the territory and, on
the other, the vulnerability of the population which
receives the impact, which varies depending on the
number of people exposed and the welfare character-
istics and services that make them more or less resis-
tant to this type of weather events.

4 Results

Three public policy proposals were created for trans-
portation and buildings, which are process of talks
between the federal government and industry repre-
sentatives for each of the sectors involved:

• Mexican Official Standard (NOM) for energy
efficiency and greenhouse gas emissions for new
light vehicles

On June 21, 2013 the Mexican Official Stan-
dard NOM-163-SEMARNAT-ENER-SCFI-2013
was published, carbon dioxide (CO2) emissions
from the exhaust pipe and its equivalence in

terms of fuel efficiency, applicable to new motor
vehicles with gross vehicle weight of up to 3 857
kg1. Although this standard does not achieve the
proposed scope by the Mario Molina Center, it
represents a significant advance because it’s the
first time that this type of regulation is applied
in both Mexico and Latin America [2].

Figure 1: Comparison of NOM-163-SEMARNAT-
SENER-SCFI-2012 versus Mario Molina Center’s
proposal in the international context

Soucer: MMC, 2013

• Comprehensive strategy for improving energy ef-
ficiency and environmental performance of new
and circulating heavy vehicles

Given the difficulty of establishing advanced
regulationsfor improving energy efficiency and
environmental performance of these vehicles, the
Mario Molina Center proposed a comprehensive
strategy, which has among its objectives the
strategic supply of low-sulfur diesel on priority
corridors, so that companies with transport
fleets start introducing EPA2010 and EURO V
trucks (the most advanced on the market so far);
the specification of advanced technologies2 in the
manufacturing of new units through regulatory
updates from the Ministry of Environment

1Mexican Official Standard NOM-163-SEMARNAT-
ENER-SCFI-2013 http://www.dof.gob.mx/nota_detalle.

php?codigo=5303391&fecha=21/06/2013
2Aerodynamic design of the cargo box assembly, particu-

late filters, catalytic converter, on-board computers (OBDII),
among other elements that increase the efficiency and reduce
gas and particulate emission.
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and Natural Resources (SEMARNAT) and the
Ministry of Communications and Transportation
(SCT), so they can increase vehicles’ energy
efficiency3 by 57 percent by 2017, standardizing
the criteria of our country with that in North
America, the emissions’ verification on the high-
ways with remote sensors to avoid unnecessary
emissions of black soot and support scrapping
programs, among other actions.

• Mexican Standard (NMX) of power consumption
for Green Buildings

Buildings in Mexico consume 37 percent of total
national energy, with an indirect greenhouse
gas emission of around 75 MtCO2e that, given
the rate of growth in construction, could double
in less than twenty years. Hospitals, hotels,
malls and schools are the buildings with the
highest energy demand: 460, 430, 250 and 180
kWh/m2year, respectively. The MMC developed
a proposal by building type and climate zone
with electricity consumption (Table 1) as its
baseline. Thus, for a building in Mexico to be
classified as green, its consumption must be less
than the reference value.

Table 1: Baseline for electricity consumption in sus-
tainable buildings (kWh/m2-year)

Source: MMC, 2012

The proposal above was incorporated into the
Mexican Standard for Sustainable Buildings
project, which is coordinated by SEMARNAT,
and in which different public, private and
academic institutions are involved. The project
is in the process of public consultation within
the Advisory Committee for Standardization
(COMARNAT), starting from when it was

3The average efficiency of the vehicle fleet is unknown.

published in the Official Federation’s Gazette on
Wednesday, July 4, 2012.

Another proposal of this project is to update
the values of Electric Power Lighting Density
(DPEA), established in NOM-007-ENER-2004
and which have been surpassed by new existing
lightning on the market.

• Energy efficiency in water consumption

We performed an analysis of energy consumption
for water management, a per capita consump-
tion index by region and we calculated the
emissions associated with energy consumption.
A sustainable scenario was estimated (energy
and emissions) based on a projection of water
consumption for 2020, obtaining a reduction
potential for each region in energy consumption,
Baja California being the region that presented
the biggest saving, with 1 249 GWh, followed by
the Central region, with 1 052 GWh, the total
savings for the nine regions was greater than
4 500 GWh (Figure 2).

Figure 2: Total power consumption (GWh/year)

Source: MMC, 2013.

The mitigation measures analyzed are listed below:

• Low carbon electricity generation scenario and
analysis of electricity mix sensitivity to different
discount rates

The objective is to incorporate a larger share
of energy with low or no carbon based on an
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analysis of marginal abatement costs at a dis-
count rate of 5 percent. Among the alternatives
of technologies analyzed we included: hydro-
electric, solar, wind, geothermal, biogas and
biomass, in addition to nuclear. They cover, in
the different scenarios analyzed, a shareholding
of between 32 and 40 percent of total generation
planned for 2025. The most favorable scenario,
at a rate of five percent, is called POISE 2011 +
clean technologies with positive marginal abate-
ment cost. This scenario allows a shareholding
of 40 percent of clean energies, which the carbon
intensity results of 0.28 t CO2e /MWh, i.e.,
26 percent below the trend scenario showed by
POISE. This is equivalent to reducing up to 19
percent of greenhouse gas emissions compared
to that specified by the 2011 POISE, so it is
estimated that their emissions will reach 143
million tons of CO2e by 2025 (Figure 3).

Figure 3: Penetration of clean technologies in electric-
ity generation with positive marginal cost abatement

Source: MMC, 2012.

To make this scenario possible international
funding is required, since the technologies that
comprise it present abatement marginal costs
near or above $50 per abated ton. In addition,
it requires changing the discount rate from
which the current power generation projects are
evaluated, which is 12 percent, which constitutes
an entry barrier for technologies with low or
no carbon. Changing this rate would not only
mean the reduction of GHG emissions in the
sector, but also it would allow strengthening
the sector and ensuring the country’s energy
security (Figure 4).

Figure 4: Marginal carbon abatement costs curve in
2025. Marginal abatement cost scenario >50 dls/t:
5% rate

Source: MMC, 2012.

• Exploitation increase in geothermal, mini-hydro
and solar

These strategies suggest the need to conduct
more detailed studies to determine, in a more
accurate manner, the proven and probable
potential that exists in Mexico. Its objective is
to improve the quality of electricity service in
communities located at the end of distribution
lines or to supply electricity to those who do not
have this service yet. In the case of geothermal
energy, to incorporate new geothermal fields to
the public service it requires extending 2025
CFE’s scheduled net capacity to 1 834 MW
in order to double the current capacity. If
this is carried out, in 2025 we could have a
total capacity of 2 901 MW geothermal-electric.
According to the results from the analysis,
mini-hydro projects have potential that could
exceed 23 500 GWh of production.

In the case of solar power, Mexico has an ideal
location for exploiting solar energy, since over 70
percent of its territory receives a density greater
than 4.7 kWh/m2 per day. A project is proposed
consisting of a tower plant of 100 MW, with 12
hours of storage capacity operating at maximum
capacity.

• Carbon Capture and Storage Power Plant (CCS)

The CCS+EOR project is proposed in the Gulf
of Mexico Region (Veracruz), in which the use
of CO2 for enhanced oil recovery (EOR) in Mex-
ico could be a technology used to reduce GHG
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emissions. The objective of combining EOR with
carbon capture and geological storage of CO2

(CCS) implies promoting the stimulation of oil
production and ensure that the stored CO2 will
be retained safely. The Tertiary Active area of
Chicontepec represents a portfolio of candidate
sites for EOR practices, which could imply a sig-
nificant reduction in GHG emissions that the re-
gion contributes on a national level and that,
consequently, Mexico produces internationally,
since in this region major central power gener-
ation plants are located, such as Tuxpan, Dos
Bocas, Poza Rica Central and some Pemex com-
plexes in the state of Tabasco, which could sup-
ply the CO2 demand for tertiary assets located
in the Gulf of Mexico. This would allow encour-
aging productive and economic activity in the re-
gion by creating temporary and permanent jobs.

• Carbon Capture by reforestation

The purpose of this strategy may be achieved
through the implementation of reforestation and
forest regeneration activities, and its implemen-
tation should be related to payment programs
for environmental services and the Carbon Re-
duced Emissions caused by Forests’ Deforesta-
tion and Degradation (REDD+) from the Na-
tional Forestry Commission (CONAFOR). To
identify the potential for reforestation in the ad-
dressed areas, a methodology was created where
land use and vegetation maps developed by the
National Institute of Statistics and Geography
(INEGI) were compared, for 1976 and 2008. The
analysis of potential areas for reforestation was
carried out for the following regions:

1. Yucatan Peninsula (Yucatan, Campeche
and Quintana Roo). Where the total area
to be re-forested in scenario 1 is 127 747
hectares (ha) with a capture of 263 404 tons;
while for scenario 2 the total area is equal to
730 291, capturing 3.3 million tons of CO2e.

2. Lowlands (Bajio) San Luis Potosi, Zacate-
cas and Aguascalientes. 39 000 ha of forest
were identified and 2 300 ha of rainforest for
reforestation, with a capture of 372 000 tons
of CO2e.

3. Pacific (Michoacan and Guerrero). We
identified 82 000 potential ha for reforesta-
tion 59 000 ha of rainforest and 23 000 ha
of forest, representing a capture of 805 000
tons of CO2e.

• Financial feasibility model for basic environmen-
tal infrastructure

This model seeks to generate a useful tool in
decision making for the integration of methane
exploiting technologies on basic environmental
infrastructure projects such as landfills, mu-
nicipal wastewater treatment plants and biodi-
gesters. This means optimizing those facilities
constructed in order to reduce lagging that exists
particularly in basic community services, such
as piped water from the public network, sewer-
age, sanitation and solid waste generation whose
handling, disposal and treatment, generate emis-
sions, primarily methane, due to the breakdown
of organic matter. The installation of these kind
of technologies represents significant opportuni-
ties for reducing these gases, from the exploita-
tion of biogas to generate electricity.

4.1 Economic instruments. Policy proposals.

1. Elimination of subsidies forenergy consump-
tion.

This policy seeks to reduce the use of non re-
newable resources and promote energy sav-
ings and efficiency. In addition, reduce
emissions with local and global impacts,
contributing to a reduction in health care
costs and the mitigation of climate change.
In the medium and long term it would be
possible to increase production in the econ-
omy by 1.5 percent and the investment in
16 percent due to efficiency earnings [4].

2. Adjustments on electricity tariffs.

We suggest simplifying the current electric-
ity tariffs system in order to reduce its ad-
ministrative cost, by eliminating the price
distortion that does not reflect the cost of
service, and at the same time to increase
incentives to conserve energy, and likewise,
we propose to reform the fraction IX from
Article 254 of the Federal Penal Code to
criminalize theft of electricity as a serious
crime.

3. Reduction of fuel and diesel subsidies.

With the reduction of subsidies on vehicle
fuel we seek to match domestic fuel prices
with those prices in the USA.
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4. Green tax on new automobiles.

Finally, we intended to modify the Federal
Law on Tax for New Cars in order to set tax
rates according to the average emissions of
the vehicles for sale. This will allow us to
have influence on the new car manufactured
in Mexico market’s composition as well as
on imported ones.

4.2 Risk analysis to climate change

Figure 1 comparatively represents the risk
derived from hurricanes, droughts, landslides,
floods, wildfires and from vectors (dengue
and malaria). In general terms, the country’s
immense susceptibility to these weather phe-
nomena becomes evident. For example, the
major problem identified was drought, which
covers most of the states, affecting more than
38 million inhabitants. Paradoxically, the floods
also affect almost every state and threaten more
than 52 million people. The states with the
highest risk of flooding are Tabasco, Veracruz,
Chiapas, Jalisco and Nuevo Leon; nevertheless,
those with larger population at risk, to both
floods and drought, are Mexico City, the State
of Mexico and Guanajuato, because they have
urban centers with high population densities.

The lowest risk in territorial coverage are land-
slides, however, they represent the largest loss of
life due to the quickness and violence with which
these events happen, and they mostly occur
in the states of Hidalgo, Puebla, Oaxaca and
Chiapas. Regarding the danger from hurricane
winds, the major dangers are identified on the
Yucatan peninsula, Veracruz and Tamaulipas
to the Gulf of Mexico, and in Sinaloa, Baja
California Sur, Nayarit and Colima to the
Pacific.

As a result of this analysis, the Mario Molina
Center is currently integrating the Strategic In-
formation for the Climate Change Adaptation
Atlas; a first version of this document was given
to the President of the Republic, during the pre-
sentation of the National Strategy on Climate
Change 10-20-40 Vision.

Figure 5: Summary of dangers according to weather
phenomena

Source: MMC, 2013.

5 Conclusions and recommendations

Mexico has maintained high worldwide participa-
tion on promoting measures to avoid increasing the
planet’s temperature through the implementation of
not only mitigation measures of greenhouse gases,
but with the analysis of the effects which climate
change will pose to the country. This, in order to
achieve a more competitive economy from an energy-
environmental point of view, in addition to develop-
ing resilient communities and facilities against climate
change.

One of the major challenges to be confronted con-
sists in decoupling between the country’s economic
growth and the emission of greenhouse gases, as a re-
sult from the high dependence that remains towards
consumption of fossil fuels and the use of sources of
low or no carbon in its productive activity. Addition-
ally, it is necessary to overcome the technical, eco-
nomic, legal, social barriers and define existing pub-
lic policies at the municipal, state and regional level
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for implementation of strategies and actions which
promote sustainable development in localities. We
should not forget to establish measures to address the
effects that the increase in the frequency and intensity
of extreme weather events generate or will generate
in the region.
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