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The Mario Molina Center for Strategic Studies on Energy and Environment 
(MMC) continues with its purpose of being a bridge between knowledge-
making and public policy. We seek to guide and support decision makers 
in achieving the country’s growth, without this representing a depletion 
of natural resources.

The Center strives to generate consensus among all sectors of society, 
thus enabling the implementation of both technically and economically 
feasible measures that contribute to social wellbeing. This implies actions 
which transcend knowledge-making and implies engaging decision 
makers to ensure that the Center’s proposals and research turn into real-
life solutions.

The Center’s credibility and convening power are supported by the 
relevance and quality of its research, as well as on its impartial and 
objective standpoint. Furthermore, the independent and non-partisan 
nature of the MMC provides a neutral forum where any opinion, thought 
or point of view are expressed freely.

During 2012, the Mario Molina Center continued to work on scientific 
and technological projects with an interdisciplinary approach, as well as 
developing studies that had significant impact on national politics. The 
following is a detailed summary of multiple studies that take into account 
the efficiency in productive sectors, public policy relevance, mitigation 
of greenhouse and polluting gases and efforts to help guide urban 
development patterns and energy performance of Mexican cities. These 
aim to have real and tangible impacts on environment conservation, 
sustainable development and the general population’s quality of life. 

The Mario Molina Center with support from various stakeholders will 
continue to advise administrations in all areas on environment and 
energy matters in order to contribute with  sustainable development in 
Mexico and consequently of the entire planet. Thus, we will make use of 
science and technology in public policy innovation so Mexican society 
adequately faces its main challenges and raises its quality of life. 

Presentation
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Sustainable 
Development

To the Mario Molina Center, the environment is integrated into a 
system which transcends ecology. Recognizing the complexity of 
the challenges we face as a society, the approach our proposals 
have is based on a sustainable development vision, which 
incorporates environment, economic and social spheres, in both 
temporal and spatial dimensions. Our mission is to propose 
public policies capable of giving answers to the apparent 
contradictions between these areas, developing solutions 
that address in a balanced manner the social, economic and 
environmental problems necessary to generate an authentic 
sustainable development for Mexico.

In this context, we have identified that cities are the country’s 
core of social and economic dynamics, which also consume, 
directly or indirectly, the majority of natural and energy resources. 

Thus, the urban challenge dimension and scale of impact, turns 
cities into the strategic objective in promoting sustainable 
development. 

This year, the Mario Molina Center focused its efforts on 
generating proposals to help guide cities’ urban development 
patterns and energy performance, promoting more competitive 
communities, environmentally responsible and socially inclusive. 
Specifically we were able to influence the new national housing 
policy, which has been reoriented towards promoting intra-urban 
and energy efficient housing projects, thereby contributing to the 
cities’ sustainable growth.
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We studied the current market situation of sustainable buildings, both 
inside and outside the country to promote green buildings in four sectors: 
hospitals, schools, hotels and shopping centers. 

The compendium of laws served as a cornerstone to carry out an initial 
proposal of regulations to promote green buildings in Mexico, based on 
the maximum electricity consumption allowed measured in kWh/m²-year, 
defined as the baseline, detailed by building type and climate zone.
 
A second proposal was the value update project of Maximum Electric 
Power Density for Lightning (DPEA in Spanish), established in NOM-007-
ENER-2004, based on ANSI/ASHRAE/IESNA Standard 90.1-2010, which 
is applied in the United States for all types of buildings and has been 
improved with the appearance of new lightning prototypes that are more 
efficient and commercially available.

The values obtained from these studies were incorporated into the 
regulation project: Mexican Sustainable Buildings Standard NMX-
AA-164-SCFI-2012 in which over thirty public, private and academic 
institutions were involved. 

After analyzing the risks and impacts to the environment, as well as 
the effects on climate change, two indexes were developed: a) Urban 
Risk to Climate Change Index and 2) Mexican Index of Sustainability 
and Urban Resilience. They will contribute to produce urban planning 
and management guidelines. These tools will allow supporting the 
development of public policies and appropriate strategies to reduce 
cities’ environment, economic and social problems, increasing their 
resilience and sustainability performance. The study will be useful to 
state and municipal governments, as well as metropolitan and municipal 
planning institutes.

Working with key stakeholders allowed the 
formation of a space to discuss Mexico’s 
problems in housing and of an inter-agency 
group to find solutions. In addition, it encouraged 
CONAVI (National Housing Commission) to 
adopt a policy that favors housing subsidies 
in urban areas, and INFONAVIT (National Fund 
for Worker´s Housing Institute) generalized the 
Green Mortgage Program and works to include 
the transportation component into it. Also, it 
encourages Mortgage with Services (Hipoteca 
con servicios) and developed a scheme to 
promote vertical and sustainable housing.

We assessed the sustainability of social housing 
in Mexico through a methodology capable of 
integrating environment, economic and social 
indicators, estimating the direct and indirect 
environmental impact of housing from a life 
cycle analysis (LCA), as well as the changes in 
the family’s expenses and patrimony gain.

Identifying key features for proper housing 
performance enabled the design of a Housing 
and Surroundings Sustainability Index 
Calculator, which can be used by organizations 
from this field as a tool for public policy planning.

Evaluation of Housing 
Sustainability in Mexico

Sustainable and Resilient Cities. 
Case Study: Chihuahua, 
Guadalajara Sustainable Buildings
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Air Quality

The activities carried out by the Mario Molina Center with 
regards to air quality were focused on two particular items. One, 
reviewing measures to reduce emission of air pollutants mainly 
in Mexico City, including those with a short-life span like black 
carbon; as well as in defining new methodologies for evaluating 
the efficiency of those actions implemented as part of air quality 
programs. This, with the purpose of suggesting new mechanisms 
that facilitate the decision making process in defining public 
policies based on specialized information.
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We evaluated the public policy and the 
program´s new rules of operation for producing 
a higher mitigation of pollutants, and analyzed 
implementation schemes suitable to the needs 
of each school. 
Following the study’s results, the MMC along 
with Mexico City´s Ministry of the Environment 
started the second stage of the Program to 
sensitize transportation companies on the need 
to use technology in the vehicle fleet to reduce 
pollutant emissions. We managed to encourage 
companies to redefine their transportation 
routes, thereby reducing by 35% the average 
miles traveled without passengers.

The management of air quality under the air 
basin approach proposes a modern control with 
a comprehensive perspective that contemplates 
both emissions of criteria pollutants as well 
as compounds and greenhouse gases, so 
mitigation measures involving possible co-
benefits will be able to be identified during the 
process. 

We created a compendium of information and 
proposed an updated model for air quality 
administration; tools that will help decision-
makers rely on specialized information for the 
implementation of public policies. 

We developed an atmospheric analysis by 
region, where we incorporated the concept of 
air basins and the inclusion of criteria for its 
classification in: closed, semi-closed and open. 
From this analysis it was possible to identify 
and define 67 air basins nationwide. 

We compiled and integrated Regional Inventory 
of Criteria Pollutants & Precursors (CP&P) 
and Greenhouse Gas (GHG); a basic tool for 
developing management plans for air quality 
and climate action programs at a state and 
regional level, which allows insight into to the 
magnitude of emissions, the type of pollutant 
and the main generating sources. 

We compiled and studied the tie between air 
quality and climate change on the air basin of 
the Valley of Mexico, as well as in the United 
States at national level, particularly on the State 
of California. 

We created a compendium for SEMARNAT 
(Ministry of Environment and Natural Resources) 
regarding matters of Black Carbon (including 
defining origin and impacts), the Global 
Warming Potential (GWP), the main emission 
sources and Inventories developed, as well as 
techniques for measuring and analyzing. 

Assessment on environmental and 
mobility benefits from the School 
Transportation Program in Mexico 
City (PROTE)-Stage 2 Air Basins Emission Inventories 

Study on Climate Change and Air 
Quality in the Metropolitan Area 
of the Valley of Mexico (Black 
Carbon)

Comprehensive Assessment of the Mandatory Vehicle Inspection 
Program in the Metropolitan Area of the Valley of Mexico

We developed and presented an assessment 
on the performance by Inspection Centers 
(Verificentros), in order to provide the 
Government of Mexico City and the State of 
Mexico with a set of technical elements that 
would allow them to develop strategies and 
immediate actions for improvement; with the 
purpose of controlling exhaust emissions 
coming from the vehicle fleet, which happens to 
be the main source of air pollution in the Valley 
of Mexico.
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Technical Assessment of the New “GDF-2009” Equipment for Mexico 
City’s Mandatory Vehicle Inspection Program 

The new equipment for Mexico City’s Vehicle Inspection Program (GDF-2009) was technically 
evaluated, by comparing it with the previous equipment (CAM-97). In order to do this, three 
different inspection centers were visited with the GDF-2009 installed and in operation.

We concluded that GDF-2009 gives greater certainty to the inspection tests, sticking to current 
regulations, and successfully facing three critical problems of the Program: lack of dynamometer 
load, tampering in the electronic databases (alternative software) and hardware tampering.

A campaign of exhaust emission detection with 
a remote sensor was carried out in 20 points of 
the Metropolitan Area of the Valley of Mexico, 
equipped to evaluate the “smoke factor” among 
others, as an indirect measure of particulate 
matter from diesel vehicles.  

Maximum permissible pollutant emission 
values were determined for both gas and diesel 
vehicles. For gas vehicles, the use of remote 
sensor would allow detecting vehicles that have 
no emission control systems, or if they had very 
low efficiency.

A process was generated and documented 
to carry out measurements on the streets, in 
normal operating conditions.

Defining the test protocol and permissible emission values for gas 
and diesel circulating vehicles, through the use of remote measuring 
systems
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Climate Change

The studies concentrated their contributions to the country’s highest energy 
consumption sectors: electric power generation, transportation and services. We 
analyzed various alternatives in reducing energy and carbon use, ranging from the 
usage of more efficient low-carbon technologies, such as renewables. With this goal, 
we used innovative tools such as life cycle analysis to determine the environmental 
impact generated by the production of a good or service throughout its life span, and 
policy proposals were made for improving energy efficiency for both heavy vehicles 
and hotels. Finally methodologies were developed based on geographical information 
systems that will allow assessing the risk and vulnerability that the country has amidst 
the effects of climate change.
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We measured the environmental impact for 
the entire tequila production process, from 
the production of raw materials to energy 
consumption. A mass and energy balance 
was developed to identify and analyze critical 
variables in the manufacturing process and 
thus establish reduction measures for energy 
consumption, costs and pollutants.

Through the implementation of this study’s 
recommendations, all tequila production 
processes will become more efficient, and 
opportunities to reduce costs and increase 
profits in this sector will be taken advantage of, 
in addition to the environmental benefits like the 
reduction in greenhouse gas production and 
the effects on climate change. 

New energy and environment management 
strategies were defined to move quicker 
towards a low-carbon sustainable development 
for the 2013-2025 periods.

It consisted on a series of studies in four regions 
(Northern Border, Bajio, West, Pacific) detailing 
the energy-environment characterization and 
integrated diagnostics on the main generating 
activities for greenhouse gas compounds, 
employing regional modeling pressure-state-
response. 

If the proposed strategies and actions are fully 
applied, carbon intensity at the regional level 
could be reduced between 8 and 22% by 2025, 
depending on regional opportunities, which 
implies a mitigation of 96.2 million tons of CO2e, 
representing 11% of the national inventory for 
that year.

This Study intends to analyze and develop mini 
hydroelectric projects as a source of renewable 
and environmentally sustainable energy, as 
well as a comparative analysis regarding the 
construction of large hydroelectric projects, 
taking as an example “La Parota” hydroelectric 
project, currently canceled.

A cartographic model was developed that, 
based on precipitation, slope and proximity to 
rivers, gave suitable sites for establishing mini 
hydropower plants for the Pacific Region (the 
states of Michoacan and Guerrero), whose 
installation potential was estimated around 800 
MW. 

With this study we laid groundwork for a national 
analysis of the mini hydroelectric potential, and 
thus assist in constructing policies related to 
electricity generation, in particular promoting 
the use of renewable energy.

Tequila’s Life Cycle Analysis

The purpose was to propose and manage strategies and local projects to induce low-carbon 
sustainable development in Mexico, by identifying specific projects to reduce emissions of 
greenhouse gases in states like Oaxaca.

An energy-environmental assessment was developed for nine strategic areas for national 
development; Oaxaca was analyzed among them as part of the Southern Region. This allowed 
us to identify sustainable development strategies with local actions with the potential of reducing 
emissions of greenhouse gases, as well as further promoting sustainable development and climate 
change adaptation, considering the needs of the state’s economic and social boost.

To date, the MMC has developed three programs:

 a)Program for the Sustainable Production and Efficient Use of Firewood 

 b)Institutional Program of Weather Information for Productive Planning and Disaster   
    Prevention
 
 c)Electrification with Renewable Energy Sources for Productive Activities in Rural   
    Communities (EPRO)      

Regional and Sectorial Strategies 
to Achieve Low-Carbon 
Sustainable Development in 
Mexico

Comparative Analysis between 
the Hydroelectric Project “La 
Parota” and the mini hydroelectric 
potential estimated for the Pacific 
Region

States and Cities with Climate 
Initiatives: Oaxaca
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Assess all possible scenarios which help 
achieve the aspirational goal posed on the 
Special Program for Climate Change (PECC 
2009-2012), which seeks to reduce greenhouse 
gas emissions by 50% by 2050, coming from 
the electricity sector that have a potentially high 
applicability for low-carbon technologies.

The scenarios analyzed by the MMC establish 
a participation of low or no carbon technologies 
between 32 and 40%. This is equal to reducing 
up to 19% of greenhouse gases compared 
to what is specified by the 2011 Program for 
Works and Investment in the Electricity Sector 
(POISE).

The Low-Carbon Electricity Production 
Scenarios are made up of new plants with 
advanced technology production with greater 
efficiency or in a modeling process, as well as 
the various technologies with low or no carbon 
available in the international market. Likewise, the 
reasoning was to incorporate each technology 
in correlation with  the resources that Mexico 
has, the regulatory and financial barriers that 
need to be overcome and, the mechanisms that 
allow technologies to be incorporated with an 
emphasis on multiplier effects that contribute to 
growth, for the country´s benefit. 

We developed the methodological basis 
for implementing electrification efforts for 
productive activities through renewable energy 
in various communities in the state of Oaxaca, 
in order to establish economic development 
poles that allow solving the economic and 
social problems in the region.

The result of the first stage will be a proven 
proposal for a second escalating phase where 
the problems faced in the implementation phase 
are solved or adjusted.

The MMC in conjunction with consultants and 
officials from the Treasury (SHCP) carried out an 
Analysis on the Federation’s 2012 Expenditure 
Budget, which in turn resulted in the enclosure 
of a cross-section annex on climate change in 
the Federation’s 2013 Expenditure Budget titled 
“Annex 15. Resources for mitigating climate 
change effects”, which was published in the 
Federation´s Official Gazette (DOF).

This project allows fully identifying programs 
and budgetary resources from the Federation’s 
Expenditure Budget that contribute to diminish 
the effects of climate change in two main areas, 
mitigation and adaptation, as well as the extent 
to which the actions in each of them influence 
to improve in the environment.

This exercise may be useful in integrating the 
2013-2018 National Climate Change Strategy, 
as well as the 2013-2018 Special Climate 
Change Programme, so that adequate and 
sufficient resources are allocated in order to 
achieve the objectives of the General Climate 
Change Act and the operation of National Policy 
on the matter.

We studied the scope and probabilities of the 
potential use of CO2 for enhanced oil recovery 
(EOR) in Mexico, which could be applied to 
increase productivity of oil sites and reduce 
GHG emissions in the country. For this, we 
relied on the evaluation and identification of 
the needs in power plants which have CO2 
capture pilot programs.

Since 2009, the MMC works directly with CFE 
and PEMEX on a model project proposal in 
the Gulf of Mexico. The main objective of this 
project is to combine EOR with capture and 
geological storage of CO2 obtained from the 
power plants in Mexico.

Low-Carbon Electricity Production Scenarios

Electrification with renewable 
energy sources for productive 
activities in rural communities 
(EPRO)   

Assessment of the Federal Budget 
on Climate Change Matter – 
Cross-section Annex

Capture and Geological Storage of 
Carbon: CCS+EOR Project in the 
Gulf of Mexico
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Economic study developed as part of the project 
“Reducing greenhouse gas emissions on 
wastewater treatment in Latin America and the 
Caribbean, through adopting more sustainable 
technologies and processes amidst climate 
change” under the framework Agreement 
signed between the International Development 
Research Centre and the Institute of Engineering 
of Mexico´s National Autonomous University 
(UNAM). 

The MMC collaborated on the analysis of 
economic pre-feasibility of various scenarios 
for wastewater treatment, and analyzed 
financing by placing carbon bonds through 
CDM in countries from Latin America and the 
Caribbean. 

The MMC developed a national map in which 
the main energy infrastructure was located, 
both from PEMEX and CFE, according to 
national and international available sources. 

Cartography was built in which reliable 
information of the country’s primary energy 
infrastructure distribution was integrated, 
including each of the facilities’ effective 
capacity, as well as types of fuels and 
technologies used.

Financial Pre-Feasibility for 
Applying a Clean Development 
Mechanism Project (CDM) on 
Wastewater Treatment Plants

Constructing the National Energy 
Infrastructure Map

This Study is intended to generate comprehensive adaptation strategies 
that will allow, to establish or reassess, cross-cutting policies that 
coordinate and focus the efforts developed by various institutions and 
levels of government involved in the issue of risk and vulnerability, in 
order to build better adjusted societies and increasingly more resilient 
cities amidst the exacerbation of extreme weather events caused by 
climate change.

We analyzed the risk derived from the occurrence of weather events, 
identifying and analyzing their main components such as danger and 
vulnerability, as well as their intrinsic factors such as susceptibility, 
exposure, sensitivity and adaptation capacity.

The results will support those measures proposed for reducing disaster 
risk of hydro-meteorological and climate origin, as well as designing and 
promoting local resilience.  

Determining Vulnerability and Risk Impacts from 
Extreme Weather Events 
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Education

With the intention of providing clear and objective information on climate change, we 
are constantly working in the field of education. The importance of this issue lays in 
the challenge climate change represents to society, and the benefits that could come 
from an informed and proactive reaction from all sectors. Therefore, the Mario Molina 
Center has focused its efforts on developing specialized and updated educational 
materials, generating the proper channels and promoting strategic synergies that will 
allow advancing in the communication of this matter. 
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Climate Change Education Program

The Center designed an Education Program on Climate Change with the intention of guiding 
students and teachers in understanding this phenomenon and facilitating learning of scientific 
subjects. The program’s pedagogical approach is based on inquiry and experiential teaching 
that promotes the development of scientific skills and a critical attitude towards the environment. 
Furthermore, it inspires young people to approach science. 

We highlight the design and development of a teacher’s manual intended to support them in 
achieving the objectives included in the student book. Additionally, the manual includes teaching 
and planning strategies. All the materials that make up the program were reviewed with teachers 
and specialists from different states of the country in order to validate them for pilot testing.

To conduct this test, we worked with education authorities from the states of Veracruz and 
Zacatecas in order to implement it out during the second semester of the 2012-2013 school year.
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As of January 2012 we launched the communications program. 
Existing activities were strengthened and through new technologies 
we established effective channels for disseminating information both 
internally and externally. 

Our website was transformed and we joined the major social networks. 
In addition to a complete restructuring and change of image and content, 
the Center’s core information was compiled and made available online. 

Booklets were created to share basic details about the organization and 
about its four structural areas to offer the public detailed summaries and 
conclusions on the projects that have been carried out. 

On internal affairs, we focused on human capital and established, or 
in some cases strengthened, various processes for a more efficient 
information flow, in addition to increasing the interaction between the 
different areas and instituting a sense of belonging. We set up the 
communications committee and established spaces for open discussions 
and knowledge-exchange, through briefings, brown-bag lunches and 
weekly staff meetings.

Communications

INTERNAL 
ACTIVITIES
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Regarding disseminating activities, the MMC focused on the task of 
including this perspective in each of the projects to enable the publication 
of additional materials. 

In this field, the Center collaborated in the translation and publication 
of the “OECD Environmental Performance Reviews: Mexico 2013”, 
and took on the task of increasing strategic alliances with national and 
international organizations dedicated to spreading knowledge. 
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PARTNERS

As part of the commitment by the Mario Molina Center to be a place dedicated to knowledge 
creation and idea making, we increased the number of our research associates in order to 
incorporate additional women and men committed to the Center’s ideals and mission regarding 
sustainability, energy and the environment. 

Likewise, on September 2012 the new executive director joined the Center, Juan Carlos 
Belausteguigoitia, environmental economist with a broad experience in both domestic instances 
and multilateral international organizations. 

HUMAN RESOURCES
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• Instituto de Ecología y Medio Ambiente de Zacatecas
• Instituto de Ingeniera, UNAM
• Metrorrey
• MOPESA Motores Power S.A. de C.V.
• Nissan de México, S.A. de C.V.
• Operador de Ecosistemas S.A. de C.V.
• Royal Solaris San José del Cabo
• SAPAL - Guanajuato. Operador de Ecosistemas, S.A. de C.V.
• Secretaría de Educación de Veracruz
• Secretaría de Educación de Zacatecas
• Secretaría de Energía
• SOCOIN 
• Subsecretaria de Educación Básica
• Subsecretaría de  Protección al Ambiente de Nuevo León
• Rancho “El Porvenir”
• Tienda Soriana en la Paz
• Transporte Público Municipal de Torreón
• Unión Ganadera Regional de Chihuahua

• Consejo Nacional de Ciencia y Tecnología (CONACYT)
• Comisión Nacional para el Uso Eficiente de la Energía (CONUEE)
• Comexhidro
• Consejo de Cuenca, CONAGUA
• Coordinación de Ciencia y Tecnología de Nuevo León
• Departamento de Riesgo, Universidad A. Antonio Narro
• Dirección de Administración y Finanzas del Consejo Nacional de 

Ciencia y Tecnología (CONACYT)
• Dirección de Asuntos Jurídicos del Consejo Nacional de Ciencia y 

Tecnología (CONACYT)
• Dirección General Adjunta de Desarrollo Tecnológico e Innovación 

del Consejo Nacional de Ciencia y Tecnología (CONACYT)
• Dirección General de Desarrollo Curricular
• Dirección General del Consejo Nacional de Ciencia y Tecnología 

(CONACYT)
• Dirección General de Fomento Ambiental, Urbano y Turístico. 

SEMARNAT
• Fideicomiso para el Ahorro de Energía Eléctrica (FIDE)
• FIRCO en la Comarca Lagunera
• JCR Consultores
• Geosistemas S.A. de C.V. 
• Granja la Estrella, León, Guanajuato
• Gobierno del Estado de Oaxaca
• Grupo de Trabajo del Comité Técnico de Normalización Nacional 

de Medio Ambiente y Recursos Naturales. SEMARNAT
• HASAR’S S 
• INNOVEC
• Instituto de Ecología del Estado de Guanajuato

34



Prolongación Paseo de los Laureles 458
Despacho 406, Colonia Bosques de las Lomas
Delegación Cuajimalpa, C.P. 05120
México, D.F.

For more information 
http://www.centromariomolina.org/
Phone (52-55) 9177-1670
Fax (52-55) 9177-1690

Twitter: @CentroMMolina
Facebook: Centro Mario Molina
Youtube channel: CentroMarioMolina
All rights reserved
Design by Lourdes Guerra for the MMC


