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MESSAGE FROM 
THE PRESIDENT

The Mario Molina Center (MMC) was created in 2004 with the intention of providing 
knowledge and develop public policy proposals on energy and the environment, 
through implementing practical and realistic solutions to challenges related with 
environmental protection, the use of energy and climate change prevention.

10 years after its establishment, we have successfully carried out our mission of 
influencing national policy on these issues and helped improve sustainability. One of 
the most significant achievements we have accomplished in these past years is the 
impact on structural reforms, linking leaders and research findings in multiple fields 
with decision makers whom are able to turn proposals into tangible results, which will 
undoubtedly contribute to national development.

As one of the main economies in the world, Mexico requires a solid sustainable 
development strategy to enhance the quality of life of its population, maintain the 
level of competitiveness in the global context and develop its productive potential. 
Hence, it is necessary for the country to develop itself considering the scope of 
sustainability, ensure economic growth, quality of life and a high environmental 
performance. 

Consistent with the above, we intend to continue working to assure the development 
of our country in fundamental energy and environment areas, connected with climate 
change and air quality, including among others, urban issues, education, sustainability 
in buildings, identification of risk areas and adaptation, etc., to thereby continue 
promoting sustainable development in Mexico.

As in recent years, at the MMC we will 
maintain our independence and objectivity, 
with an inclusive standpoint, creating and 
strengthening partnerships with different 
levels of government, civic, academic 
and research institutions and any other 
organization pursuing similar objectives, 
as we have done so far.

In this regard, the Mario Molina Center acknowledges all those institutions, 
organizations, governments and individuals who made it possible to carry out our 
activities during 2014 and over the last decade. We especially recognize the National 
Science and Technology Council (Consejo Nacional de Ciencia y Tecnología CONACYT), 
whose contribution has been imperative to the realization of our activities.

Today, we continue to face multiple challenges regarding the country´s environmental 
and energy fields, but none the less, also to great achievements, so in this Center we 
will continue our efforts to help maintain a favorable trend in this regard.

Here we present a brief summary of the main projects we worked on during 2014.

Sincerely,
Mario Molina
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The first stage of the project Strategies for the sustainable 
use of shale oil and gas in Mexico was completed and the 
Mario Molina Center published its position paper regarding 
the production of this source of energy in Mexico. This 
document included recommendations that may be used as 
a starting point for regulation in this area, based on the best 
operational and technological practices in the world.

The second stage of this project was also carried out, 
which included an update on the technological and 
regulatory state of the art, an environmental risk analysis 
based on a hypothetical scenario of a developing field, an 
assessment of the environmental footprint of the supply 
chain from the same scenario, as well as an analysis of 
different inspection schemes, surveillance and monitoring of 
extraction operations for unconventional hydrocarbons. The 
result has been the addition and improvement of proposed 
recommendations, as well as the elaboration of a document 
that aids in understanding environmental challenges in the 
sector.

Strategies for sustainable use of shale 
oil and gas in Mexico
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During the past years, the 
MMC has built a line of 
work on climate change 
and identified the need of 
local governments to have 
instruments that facilitate 
the design of efficient and 
innovative mitigation and 
adaptation actions. Thus, 
a guide was designed 
aimed primarily for state 
and municipal authorities in 
urban areas, which gathers 
tools intended for planning 
and implementing actions 
to help reduce greenhouse 
gas emissions, to strengthen 
climate change adaptation, 
as well as communication and 
education about this issue.

Guidelines for developing local 
climate action programs

The guide provides 
recommendations in the form 
of systematized steps for the 
development of a successful 
Climate Action Program 
(CAP), which in turn will be 
implemented considering 
a long-term vision. It was 
developed based on 
experience built nationwide 
in the design of CAPs, for 
example Mexico City, the 
municipality of Naucalpan 
de Juarez and the state of 
Oaxaca. It collects the best 
practices documented on 
an international scale and 
it´s comprised of 11 chapters 
containing guidelines and 
case studies in the local 
context.   

We evaluated the micro-
hydroelectric potential of the 
San Pedro and Acaponeta 
river basins in the states 
of Nayarit and Durango, 
within the research entitled 
“Systems for assessing 
the potential of renewable 
energy generation in 
Mexico”. In these basins 32 
potential sites for micro-
hydroelectric projects were 
studied and 4 sites were 
chosen to make an economic 
assessment, since in addition 
to presenting significant 
potential they’re near places 
where communities don’t 
have electricity services or 
have the possibility to take 
advantage of the energy 
that could be generated. 
This work is part of an effort 
which seeks to define a 
methodology that evaluates 
the micro-hydroelectric 
potential nationwide, with 
indicators not dependent on 
hydrometrics.

The Program is a planning tool which seeks to establish 
strategies and guidelines to be followed in time and space, 
as well as instruments, mechanisms and actions related 
to climate change at a state level, to address the impacts 
and reduce vulnerability on the population, strategic 
infrastructure and natural heritage and to foster the 
development of a more competitive economy, derived from 
the efficient use of the State´s energy resources.

The state of Oaxaca has 570 municipalities, all subject to some 
kind of risk due to drought, floods, landslides, hurricanes, 
wildfires and dengue, so it is necessary to consider measures 
to increase the resilience of the Oaxacan society and protect 
strategic infrastructure, production systems and natural 
capital against the impacts of climate change. 

Sustainable 
energy

2014-2020 Oaxaca’s State Climate 
Change Program
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The project studies and designs new options 
for sustainable policies, through economic 
instruments and financial mechanisms that 
foster the development and implementation 
of the energy reform in order to achieve 
a more open, productive and sustainable 
energy mix for Mexico. With this purpose, 
and in collaboration with  the Prosperity 
Fund- British Embassy in Mexico, we 
conducted several research lines,  and the 
following stand out: the regulatory design 
of the new National Agency for Industrial 
Safety and Environmental Protection of the 
Hydrocarbons Sector, impact analysis on 
the liberalization of electricity markets of 
Organization for Economic Co-operation and 
Development´s (OECD) member countries 
with liberalized markets, and an international 
study of the political economy that defines 
natural resource funds and their effect on 
genuine savings.

Furthermore, this research was enhanced 
by a series of seminars with international 
experts. The sessions were on geological 
and environmental aspects of shale gas, 
observed and expected effects of the 
liberalization of electricity markets, market 
instruments to diversify electricity generation 
from renewable energies and, finally, genuine 
savings from sovereign funds. 

Environmental challenges 
of the energy reform

The objective was to use estimates of externalities costs for 
different electricity generation options considered in Mexico, 
and thus analyze and create scenarios on how decisions and 
optimal energy balance could be changed. Specifically we 
took into account dimensions of the cost and of sustainable 
competitiveness. 

An analysis was performed to assess the most significant 
environmental impacts on greenhouse gases emissions, 
focusing as well on local pollutants such as photochemical 
ozone and particulate matter. Using existing estimates of 
externalities from several studies, taking the technological 
spectrum from coal-fired power, the combined cycle plants 
using natural gas, nuclear power, hydroelectric, wind, fuel, 
geothermal, diesel, biomass and solar photovoltaic, total cost 
scenarios were created for Mexico on different technology 
combinations towards the future in the short, medium and 
long terms.

The study shows three ways, complementary amongst 
each other, of incorporating externalities within the new 
institutional framework of the energy reform: administrative 
measures, market certificates as an overall goal, and 
environmental green taxes.

Studies on the implementation of the 
Mexican energy reform: sustainability 
and externalities from electricity 
generation

Due to the importance of the 
country’s oil infrastructure, 
this year we elaborated an 
atlas of risks linked to climate 
change as an adaptation 
instrument for the oil 
sector that shows which 
facilities are more exposed 
to potential damages from 
floods, collapses, mudslides 
and landslides, as well 
as drought and coastal 
erosion events. This atlas 
contains information for the 
consideration of PEMEX 
and other institutions 
responsible for energy and 
disaster prevention. The 
document was structured 
based on the analysis of the 
types of risks nationally, so it 
could later be scaled down to 
regional and local levels. The 
most representative facilities 
of the existing subsidiary 
bodies of PEMEX were 
addressed.

Adaptation and risk
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AIR
QUALITY

The program was created to complement 
the mandatory vehicle inspection program, 
which is the planning instrument through 
which the levels of pollutant emissions 
generated by motor vehicles circulating the 
Metropolitan Valley of Mexico are regulated.

An analysis was conducted of the current 
situation of the comprehensive reduction 
program of pollutant emissions (PIREC, 
acronym in Spanish) in order to get to know 
its operation profile for the State of Mexico, 
thereby setting an objective diagnosis for 
updating, strengthening and implementing 
new strategies to improve their efficiency.

The minimum requirements that a PIREC 
workshop must fulfill were determined, as 
well as the profile of technician’s working in 
these workshops, workshops’ infrastructure, 
required certifications, among others; and a 
theoretical and practical training course was 
given on diagnosis and pollutant emissions.

A new scheme for PIREC was proposed, 
which works independently from the vehicle 
inspection program and recommendations 
were given on the program’s operation that 
will allow authorities to have better control 
of all the players involved in its operation.

Since its creation in 1995, the self-regulatory 
program for diesel vehicles (PAVD, acronym in 
Spanish) has been a program of metropolitan 
reach between the governments of the State 
of Mexico (GEM) and Mexico City (GDF); in it, 
companies commit to maintaining vehicular 
emissions from their diesel fleet 40% below 
what is stated in the Official Mexican Standard 
NOM-45-SEMARNAT-2006, which indicates 
the maximum permissible levels of opacity, 
in exchange of wavering the “No driving day” 
program.

The program’s current status was analyzed, 
identifying certain weaknesses in its 
technical, legal and administrative aspects. 
A PAVD perception workshop was held with 
commercial companies; public passenger 
transportation routes and technical support 
businesses for opacity measurement enrolled 
in the program, in order to identify actions to 
improve the PAVD.

As part of the activity evaluation of the 
rogram,  8 oxidation catalytic converters 
on diesel vehicles were installed in order 
to understand the environmental benefits 
derived from emission reduction from the use 
of these devices, using second generation 
opacimeters and gas analyzers to measure 
pollutant gases and particles.

Comprehensive program for 
reducing pollutant emissions

Self-regulation program for 
diesel vehicles in the State 
of Mexico

A methodology was developed to define perimeters with 
the potential to implement Areas of Low Exposure (ALE), 
which have been defined as areas where the most polluting 
vehicles are restricted, deterred or discouraged to circulate 
in. For entities that make up the Megalopolis of the central 
region of Mexico we identified 17 polygons with potentially 
developing ALEs.

After consulting with environmental authorities from Mexico 
City, the State of Mexico and the city of Toluca, a street 
level delimitation of two ALEs was performed, located in 
Mexico City and Toluca’s historic center. For both polygons, 
studies were carried out regarding vehicular traffic density, 
on-site mobility analysis and a survey of the residents and 
people circulating in the area to assess the implementation 
potential, defining vehicle circulation restrictions, proposing 
complementary actions and estimating the baseline for 
commuting, modal split, circulation speed and pollutant gas 
emissions.

The Areas of Low Exposure implementation in cities of the 
Megalopolis is expected to help reduce pollutant emissions 
in the transportation sector, promote sustainable mobility, 
reduce population’s exposure to pollutants and improve 
their health.

The project which focused on analyzing economic instruments to improve air quality in the 
Mexican cities was divided into two. The first analysis entitled “Information and Air Quality”, 
was carried out in collaboration with Harvard-IPA, and seeks to revise the perception by 
citizens regarding air quality in their community, and if this information reflects a direct 
change in their behavior.

The second analysis entitled “Public transportation: USAID” focuses on the type of 
regulation and optimal structure to encourage the use of public transportation through the 
implementation of policies that focus on improving the quality of service of this type of 
transportation. 

Design of control areas to improve 
traffic flow and air quality in the 
Country’s central region

Economic instruments to improve air quality in Mexican cities

As a result of the study a 
“Handbook for environmental 
and diesel vehicle self-
regulation program 
management best practices” 
was created, in order to be 
used as a tool to ensure 
efficient implementation 
of the program, which will 
also serve as guidelines for 
decision makers from other 
entities for implementing 
similar self-regulatory 
programs for diesel vehicles.

The most important 
recommendation of the PAVD 
is to establish the same rules 
of operation between the 
two entities that make up 
the Metropolitan Area of the 
Valley of Mexico. 
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SUSTAINABLE
DEVELOPMENT

An analysis of key aspects 
in the comprehensive 
management of waste was 
developed. Through a case 
study in the State of Mexico 
important insights were 
provided at a national level. 
The project will enable to 
identify opportunity areas 
that have not been properly 
addressed due to an 
incomplete local diagnosis of 
comprehensive management 
systems.

Case study on the comprehensive management of municipal 
solid waste and proposal for solution

We carried out a diagnosis of 
the current management of 
municipal solid waste in the 
state. The progressive need 
for sustainable solutions for 
their management led to the 
creation of a program aimed 
at decision makers, with 
the purpose of developing 
strategies throughout the 
system (generation, storage, 
collection, transportation, 
transfer, treatment, final 
disposal, social participation, 
education and public policy 
development in this area) 
and identifying key activities 
to consolidate the strengths 
and pose solutions to 
those areas of opportunity 
identified.

Based on the legal framework, 
and seeking to meet current 
and future demands, six 
strategies were established, 
falling under the social, 
environmental and economic 
scope; each with different 
lines of action: strengthening 
the institutional 
framework; moving towards 
comprehensive waste 
management; financial, 
operational, administrative 
and planning self-
sufficiency; professional 
training; communication and 
education; monitoring and 
evaluation.

The project contemplated compiling documentary research 
on mobility in the ZMT in combination with fieldwork (vehicular 
traffic density, mobility surveys, on-site analysis) and 
consultation with experts, authorities and NGOs, to define 
strategies that will allow improving the city’s sustainability 
under a sustainable vision.

Among the main mobility problems identified is the lack of 
a structured public transportation system and the service 
given through 222 routes which present overlapping and 
oversupply of units. This results in 60% of users disapproving 
the service routes covered by buses, along with an intensive 
use of taxis; 11% of trips are made under this scheme. 
Additionally, the public transportation vehicle fleet is obsolete; 
with an average age of 12 years, thus exceeding their useful 
life. There are numerous incentives for the use of cars as 
the construction of new roads, distributors, overpasses, and 
paving, which receives more than 80% of federal budget for 
mobility. In contrast, only 17% of the resources are allocated 
to non-motorized mobility projects. Furthermore, the current 
cycling infrastructure is highly fragmented and does not 
allow the safe conduct of metropolitan travel.

As a result, even though 76% of trips are made through 
public transportation, incentives are designed to promote 
low capacity transportation modes that overload roads and 
favor the pollutant emission sector. To reverse this situation, 
34 proposals in the legislative, institutional and operational 
scopes were made to stabilize public transportation trips, 
reduce the use of private cars and increase the participation 
of non-motorized mobility, with a vision of a compact, dense 
and polycentric city.

Case study on urban mobility patterns 
in Mexico and solution proposal, case: 
Toluca’s Metropolitan Area (ZMT)
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The MMC published the 
study “Sustainable Housing: 
The housing location as 
a strategic factor for its 
environmental, economic 
and social performance.” As 
part of this project, a case 
study was developed to 
recognize the implications 
of the housing location in 
relation to the generation of 
CO2eq emissions and public 
and private spending. For 
this, a comparative study 
was carried out on social 
housing in two alternatives: 
the horizontal peri-urban and 
vertical intra-urban. In both 
cases the same constructed 
surface and an equivalent 
surface of green areas were 
considered.

The processes of land occupation and use determine the 
level of increase in the urban sprawl regarding population 
growth and, therefore, from its initial planning depend the 
lessening of the negative impact involving the expansion 
of cities. In response to the processes of land use, as part 
of the Sustainable Cities program, the MMC published the 
study “Cities: Merida, Growth Scenarios and Sustainable 
Development Models”, which consisted on an exploratory 
study to establish a methodology for shaping urban 
development scenarios to facilitate informed decision-
making and increase the quality of life in Mexican cities.

Two growth scenarios were generated: business as usual 
-following the present expansive growth-, and visionary 
-which promotes an efficient land use-. Costs were analyzed 
in two groups: costs for government and costs to society. 
Derived from this classification it was possible to identify the 
groups of individuals who are mostly impacted as a result 
of one growth model compared to the other. Results show 
a significant difference between the costs of the business 
as usual scenario and the visionary. In addition, emission of 
greenhouse gases had also significant variations.

The location of housing as a strategic factor

Cities: Merida

The study included field work, a geostatistical analysis and 
a detailed analysis of the costs and emissions associated 
with different types of building. The results considered a 
comparison of the carbon footprint and life cycle cost of both 
types of housing, in both the pre-use stage and usage stage, 
where significant differences were found between the two, 
both in their carbon footprint and on the costs of production 
and use. The study also found that, taking into account only 
the pre-use, intra-urban housing has an acquisition cost 
greater than the peri-urban, due to the scarcity and demand 
of urban land. However, considering the pre-use and usage 
stages, both life cycle costs and carbon footprint are higher 
in the peri-urban than the intra-urban. 

The MMC developed a study to determine the environmental 
implications in terms of the housing location. The project 
consisted in comprising a geostatistical model to estimate 
emissions of greenhouse gases by transportation type 
depending on the housing location. As part of this project a 
web-based tool was developed, easy to access and update, 
which integrates the results of two models:
 
• The emissions model, which is a mathematical and 
geostatistical representation of the generation of pollutants, 
specifically CO2eq produced by people´s motorized 
transportation means. 
•   The model of urban sprawl, which assesses the tendency 
to change from one type of land use to another, to predict 
the pattern of land use change in 2020. This model serves 
in defining the tool’s baseline by calculating the average 
emissions of human settlements resulting therefrom.

This first version of this tool may be found at 
http://co2.centromariomolina.org/; during 2015 we will continue 
developing it.

In 2014 the MMC published 
the document “Adaptation 
of the Urban Footprint 
development model to 
Mexico City’s Metropolitan 
Area,” which is part of the 
research for Sustainable 
Cities. The project was 
developed in conjunction 
with Calthorpe Associates 
and with support from 
CONACYT, in cooperation 
with the Ministry of Agrarian, 
Territory and Urban 
Development (SEDATU) and 
the Ministry of Urban Mobility 
and Housing (SEDUVI), and 
included an important stage 
of technology transfer by 
adapting the Urban Footprint 
model to Mexico.

The tool allows evaluating 
different packages of public 
policy and estimating the 
impacts on economic and 
social environmental terms. 
This project will facilitate 
the implementation of 
public policy strategies at a 
municipal, state and federal 
level. The version that was 
developed in 2014 took the 
Metropolitan Area of the 
Valley of Mexico as a case 
study. 

The Mario Molina Center published in 2012 the Housing 
Sustainability Index and its Environment (ISV, acronym in 
Spanish).

The tool allowed diagnosing the environmental, economic 
and social performance of housing and its urban space in four 
cities. In 2014 the MMC published an updated version of the 
Index, where the methodology was refined in order to apply 
it to a total of 97 cities, in addition to simplifying the process 
of capturing information by end users. The updated version 
of the calculator can be found at the following website: http://
centromariomolina.org/isv/.

Urban development 
models

Transportation emissions depending 
on the housing location 

Housing sustainability index 2.0
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The MMC developed a tool for estimating the 
carbon footprint of buildings in Mexico. The 
platform will facilitate calculating processes 
and decision-making on environmental issues 
by public and private institutions in the field 
of construction. Besides configuring the tool, 
the project included a case study, in which 
conventional materials (concrete block) and 
alternative materials were compared (rice 
husk reinforced with carbon nanotubes). For 
this, the carbon footprint and lifecycle costs 
of two housing prototypes were compared, 
with special emphasis on the housing thermal 
energy performance. 

This project was developed 
in three stages with the 
continued support from 
CONACYT. In the first two, the 
state of the art technologies 
and strategies to provide 
energy and quality water to 
marginalized communities 
were made and updated. Five 
communities were selected 
in four states (Jalisco, Puebla, 
Quintana Roo and San Luis 
Potosi), in which both an 
environmental and social 
energy assessment were 
conducted and proposals 
to improve the living 
conditions of its inhabitants 
and promote sustainable 
productive development 
were presented.

During this third stage, we 
made an environmental and 
social energy assessment 
on two micro-regions, one in 
the municipality of Calakmul, 
Campeche and another in 
the municipality of Cuetzalan 
del Progreso, Puebla.

Carrying out this project with 
a micro-region focus allowed 
detailing the preferences 
of the producers of these 
communities, climate 
influences in the choosing 
certain crops and the 
preference of young people 
to develop non-primary 
activities, making evident 
the need for proposals 
that promote sustainable 
production and business 
development at a micro-
region level.

Carbon footprint of 
materials and processes for 
construction

Sustainability 
for Marginalized 
Communities

The MMC contributed to the creation of tools which strengthen 
the development of public policy; within the interagency 
working group, consisting of government and development 
agencies. We helped formulate a comprehensive energy 
efficiency strategy for the tourism sector and participated 
in the working group that made the project of a Mexican 
Regulation (NOM) for environmental protection for adverse 
effects of climate change in hotels located on coastal 
ecosystems.

Furthermore, we analyzed the energy and economic 
expenditure caused by electricity consumption by air 
conditioning in hotels in mild climate and confirmed that the 
savings in energy consumption would increase by applying 
the parameters established in the regulations NOM-008-
ENER-2001 and NMX-171-SCFI-2014.

In this series of studies on tourism, a potential reserve 
of untapped energy resources in hotels was found, that 
if taken advantage of, could translate into significant 
cost savings for companies in the hotel business and a 
significant contribution to mitigate impacts associated with 
greenhouse gases.

Energy efficiency: development of public 
policy instruments for tourism (hotels)

The MMC developed a diagnosis of urban 
development in the Megalopolis of Mexico’s 
central region. This diagnosis analyzes 
the design of an environmental over-price 
for fossil fuels and a modification to the 
vehicle ownership tax. The first seeks to 
internalize the costs generated by the use 
of fuels that directly affects the health 
of the local population as well as the 
costs associated with the average traffic 
congestion. The second seeks to change 
the current mechanism of vehicle ownership 
tax to promote environmental improvement 
and long-term vehicular performance. 
Both analyses can be implemented 
independently, but we suggest they are 
applied simultaneously to reach optimal 
results.

Environmental measures for 
the Megalopolis of central 
Mexico
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The objective of this project is to promote among elementary 
and middle school students and teachers information related 
to the causes, consequences and solutions to climate 
change.

During 2014 a new phase began with activities being aimed 
at creating educational materials for high school students 
and teachers and updating existing books for middle school 
students.

For this purpose, theoretical and practical guide books 
on climate change applied to the subjects of physics and 
chemistry for freshman and sophomore high school students 
as well as manuals that support teachers in teaching climate 
change were designed and elaborated. Student materials in 
addition to providing basic scientific foundations are based 
on different experimental practices, reflection, computer 
simulations and exploration, enabling the development, on 
the student’s side, of common skills possessed by scientists 
and engineers, thus approaching young people to science.

A course for teaching climate change was developed, 
aimed at elementary and middle school teachers, which 
will combine both on-site and online training. Some of the 
objectives of this course include having spaces to reflect 
on the theoretical, methodological and procedural aspects 
of education on climate change, while at the same time 
generating in teachers the appropriation of knowledge so 
they are conceived as agents of change through active 
practice, compatible with the challenges humanity is facing 
today. During 2015 different activities will be held to review, 
improve and test the materials developed.

Education projects on climate change

EDUCATION 
ON CLIMATE 

CHANGE
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