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PRESENTATION
The Mario Molina Center 
for Strategic Studies on 
Energy and Environment is 
an independent non-profit 
association, created in 2004 
with the objective of giving 
continuity and consolidating 
in Mexico the activities that 
Professor Mario Molina has 
carried out throughout his life. 
Its main purpose is to find 
practical, realistic and in-depth 
solutions to challenges related 
to environmental protection, 
the use of energy and the 
prevention of climate change, 
therefore fostering sustainable 
development.

The Center strives to generate 
consensus amongst all 
segments 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 involves 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 Mario Molina 
Center provides a neutral forum 
where any opinion, thought or 
point of view may be expressed 
freely.

“The Mario Molina 
Center is a bridge of 

practical solutions 
between science 

and public policy 
on energy and 

environment to 
foster sustainable 

development”
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MESSAGE FROM 
THE PRESIDENT

To tackle humanity’s multiple challenges related to the 
environment, we have focused our research and course of action 
on four categories: sustainable development, air quality, climate 
change and education on environmental issues. Throughout 
2013 we worked on various projects related to exploration of new 
renewable sources, mitigating emissions in sectors as diverse as 
energy, transportation and buildings. We also developed projects 
for marginalized communities and education on climate change 
through new and innovative methods.

Mexico is highly vulnerable to climate change, a global problem 
which should be dealt with through an international agreement, 
which is convenient for our country to promote. Our country is 
on the right track, but we must intensify our efforts against the 
risks of climate change, ensuring the adoption of efficient public 
policies that not only respect the rights of future generations, but 
also favor our economic development in the coming years. This 
implies adopting win-win measures, such as reducing subsidies 
for fossil fuels and increasing energy efficiency, thereby optimizing 
the use of resources. At the same time, it is important to continue 
our efforts on improving air quality, especially in urban areas. It 
is not a matter of choosing between economic development and 
environmental protection, because without this last one, economic 
development works, at best, in the short term. That is why we 
support the adoption of public policies derived from the research 
we conduct regarding sustainability and environmental issues.

At the Mario Molina Center we will continue working in favor of 
a development vision which successfully links economic growth, 
social inclusion and environmental quality. 

Mario Molina- Pasquel H.
President

Throughout this 
past year, we 

strived at the Mario 
Molina Center 

to contribute to 
environmental 
protection, and 

at the same time 
to the economic 

development of our 
country, working 
with experts and 

organizations 
worldwide.
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MESSAGE FROM THE 
EXECUTIVE DIRECTOR

It is a pleasure to present the work carried out by the Mario 
Molina Center (MMC) during 2013 to continue bridging practical 
solutions and open dialogue between science and public policy 

related to energy and the environment. Given the importance of 
the environment and energy in the present and future welfare 
of Mexicans, it was gratifying for all the Center’s collaborators 

to have the opportunity to incorporate the environmental 
perspective into public policy decisions. Our proposals included 

scientific and technological traits, but also economic, social 
and political considerations, emphasizing an impartial and 

objective position in order to facilitate dialogue with leaders 
in the public and private sector, academia and civil society, 
and thusly promoting the generation of consensus. During 

2013, researchers from the MMC contributed with new ideas 
and public policy proposals for managing the most important 

challenges on environmental and energy issues. 
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Among the most relevant work, we can mention that the MMC 
helped create strategies and work programs for the Federal 
Government; we assisted the Ministry of Environment and Natural 
Resources in the production of the National Strategy on Climate 
Change, and in partnership with World Wildlife Fund and the 
Mexican Institute for Competitiveness in preparing the 2012-
2018 Special Climate Change Program. We also advised the 
Ministry of Energy in developing the National Energy Strategy and 
the Ministry of Agricultural, Regional and Urban Development in 
the construction of urban development and housing programs. The 
Center also participated in the review of policies, strategies and 
government policies at a federal, state and local scale.

Understanding that fossil fuel prices are determined by their 
consumption, which in turn causes the emission of greenhouse 
gases and pollutants that affect air quality in our cities, we 
analyzed the behavior of these prices and how their variations 
induce increases in efficiency, decreases in cost-effective 
emissions of greenhouse gases and improvements on air quality. 
We designed policies for the gradual reduction of gas and diesel 
subsidies, and assisted in the design of a CO2 tax included in the 
Tax Reform. In all cases we studied international experiences and 
estimated the reductions in emissions as well as how the subsidy´s 
benefits and tax burdens were distributed among different groups. 
Additionally, we quantified the effects on inflation, revenue and 
fiscal balance, and how the two measures would impact costs and 
competitiveness of the different economic sectors in Mexico.

Our country is particularly 
vulnerable to extreme weather 
events such as hurricanes, 
floods and droughts. Also, due 
to climate change these events 
will increase in intensity. This 
is the reason why it’s essential 
that Mexico has a map 
indicating the likelihood of 
such events affecting different 
parts of the country, as well as 
the population’s vulnerability, 
strategic infrastructure (such 
as oil, electricity and highways) 
of economic sectors which 
are highly dependent on the 
climate (such as agriculture, 
livestock and tourism) and 
priority ecosystems. In terms 
of risk, we published the 
digital atlas with strategic 
information for adaptation 
to climate change and 
interactive maps, and worked 
on recommendations for 
developing and strengthening 
adaptive capacities in strategic 
installations of the oil sector. 
Finally, we made Mexico 
City’s Climate Action Program, 
which included a software 
tool to appropriately follow-up 
on monitoring, reporting and 
verification of the measures 
carried out.
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On education matters regarding climate change and sustainable 
development, we developed an Education Program on Climate 
Change, whose objective is to bring young people closer to 
science through an educational approach based on inquiry, 
experimentation, discussion of ideas and teamwork. We carried 
out a program pilot test among middle school students in public 
schools in the states of Veracruz and Zacatecas. The pilot test 
included a detailed evaluation on the characteristics of Mexican 
students at this level regarding science. At the same time it 
allowed us to sensitize the different groups involved (teachers, 
principals, supervisors, educational authorities) through various 
activities such as workshops and conferences.

Regarding urban development, we worked on several lines of 
research to promote the sustainable development of Mexican 
cities; among the projects we carried out are: proposal for Urban 
Reform in conjunction with CTS Embarq Mexico and IMCO, the 
property tax as a tool for urban sustainability, NAMA (National 
Appropriate Mitigation Action) for existing housing, studies on 
housing and transportation to reduce carbon footprint and increase 
the quality of life in cities, proposed sustainable urban growth 
in the case of Merida and optimization of school transportation. 
In addition to the analysis and proposals made regarding urban 
planning, we worked on sustainable management of cities, with 
particular emphasis on air quality. The MMC’s work focused on 
working together with local governments, where different policies 
were recommended such as the contingency program for the Valley 
of Toluca and vehicular mobility management in Mexico City. We 
highlight the positive response from both the federal government 
and local governments to these initiatives, shown by the creation 
of the Environmental Commission of the Megalopolis. 
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On low-carbon energy, we estimated the cost of reaching the 35 percent goal of electricity generation 
through clean sources by 2024 (established in the Law on the Use of Renewables and Energy 
Transition Financing). Furthermore, through the sensitivity analysis of power generation projects faced 
with discount rate changes and future natural gas prices, we identified biases against generation 
projects based on clean sources.

We conducted a life cycle analysis on three key sectors for the Mexican economy: transportation, 
electricity and buildings. This exercise allowed us to identify the stages where the greatest 
environmental impacts are, in order to find solutions to reduce them. On the other hand, to practice 
what we preach, we quantified the MMC’s carbon footprint, which will allow us to take mitigation 
actions during 2014, which at the same time represent savings for the Center. 

We continued to work on identifying and diagnosing the environmental energy assessment of 
marginalized communities in the country in order to propose integral strategies that will allow 
them to overcome their marginalization in a sustainable way. Subsequently, in order to contribute 
to the creation of a regulatory and policy framework that promotes sustainable development of 
unconventional hydrocarbon resources in Mexico, we worked to identify the best regulatory and 
technology practices for the exploitation of shale gas and oil.

The contribution of the MMC to public policies would have been impossible without the support of 
the recipients of our proposals, our partners and donors, particularly the National Council of Science 
and Technology (CONACYT), whom we thank for their generous support and trust. Finally, I would like 
to reiterate our commitment to continue serving as a bridge between science and public policies, in 
order to contribute to Mexico’s sustainable development in a time where environmental and energy 
public policies have a huge potential to promote the welfare of Mexicans and sustainable economic 
growth.

Thank you very much

Juan Carlos Belausteguigoitia
Executive Director
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PROJECTS 
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SUSTAINABLE 
DEVELOPMENT 

The focus of our proposals on sustainable development is based 
on a vision of sustainable development which incorporates 
environmental, economic and social spheres, recognizing the 
complexity of the challenges that as a society we face. Our 
mission is to propose public policies capable of responding to the 
apparent contradictions between these areas, generating solutions 
to promote authentic sustainable development for Mexico and the 
world.

During this year, the Mario Molina Center continued to focus its 
efforts on generating proposals in order to contribute guiding 
urban development patterns and energy performance of cities, 
promoting more competitive, environmentally responsible and 
socially inclusive communities. In-depth studies were made on 
existing buildings and housing, as well as an analysis on available 
technologies in benefit of other marginalized communities in the 
country.  

Recognizing political timing, we influenced on the development of 
national plans, such as energy or urban development, structural 
reforms in the country, such as tax reform and the creation of the 
Environmental Commission of the Megalopolis.
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LIFE CYCLE ANALYSIS OF STUDY CASES 
FOR FUTURE POWER PLANTS IN MEXICO

Mexico requires quality electric 
power with competitive costs. 
An important reference for 
analyzing and quantifying 
such impact is the Life Cycle 
Analysis methodology (LCA).

According to the LCA 
methodology, the environmental 
impacts of the different 
proposed technologies in the 
coming years were quantified 
according to the Program of 
Assets and Investments in 
the Electricity Sector (POISE) 
2012-2026 through the 
following study cases:

1. Natural Gas Combined Cycle 
with or without Carbon Capture 
and Storage Power Plant (CCS)
2. Supercritical Pulverized Coal 
with or without Carbon Capture 
and Storage Power Plant
3. Wind Power Plant
4. Geothermal Power Plant
5. Small Hydro-electrical Power 
Plant
6. Nuclear Power Plant

One of the analysis’ objectives is to promote within the electricity 
sector the application of LCA for the comprehensive quantification 
of environmental impacts and that these are taken into account on 
planning decisions in the country’s energy mix, thus promoting the 
use of low environmental profile technology. Although the study is 
not of a comparative nature it gives us a general idea and a first 
approximation of the technologies analyzed.

The analysis will be incorporated into the projects evaluation 
methodologies, as well as creating databases and quantified, 
based on technical basis, environmental impacts related to the 
electricity sector, in order to make decisions that benefit Mexico.
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REGIONAL AND SECTORAL STRATEGIES FOR 
ACHIEVING SUSTAINABLE DEVELOPMENT OF 
LOW CARBON INTENSITY IN MEXICO

In 2013 we addressed three regional projects based on the needs 
identified in the report on Regional and Sectoral Strategies for 
Achieving Sustainable Development of Low Carbon Intensity 
in Mexico, of 2012. The first: “Rio Grande’s Energy Border”, 
analyzed the potential of renewables, we identified biogas 
obtained from livestock excreta and wind energy as particularly 
promising.

The second regional study focused on the state of Campeche, in 
which, with a high dependence on oil resources, the economy 
grows less than other regions. Faced with declining oil production 
in the area known as “Sonda de Campeche” we recommended 
options to diversify and accelerate economic development of the 
state, primarily in the sectors of: agriculture, timber and tourism. 
We also mapped the State’s vulnerability to extreme hydro-
meteorological events, which will be useful for their adaptation to 
climate change plans.

The third regional study, “Irrigation Districts in Arid Areas” 
analyzed the recent drought phenomenon in the north of the 
country and identified technological options to modernize irrigation 
and agricultural techniques in Mexico. We acknowledged that the 
implicit electricity subsidies in 9-CU and 9-N tariffs are the cause 
of over-exploitation, so we recommended their decoupling and 
their transformation into direct transfers to invest in technology to 
save water instead of promoting its over-exploitation.
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EFFICIENT ENERGY USE IN BUILDINGS 

The MMC, in collaboration 
with the Ministry of the 
Environment, contributed 
in drafting the Mexican 
standard NMX-AA-171-
SCFI-2013 “Requirements and 
Specifications of Environmental 
Performance in Hotels”, a tool 
that today is in consultation, 
and that will guide the 
country’s hotel builders, owners 
and administrators towards 
a responsible management 
of resources and achieve a 
lower energy consumption 
and therefore a lower carbon 
footprint. The approval of this 
standard will mark a milestone 
in sustainable buildings 
destined for accommodations.

The section of the standard related to energy consumption is 
supported by comprehensive research that studied more than 500 
hotels in all tourist categories, located in four different climatic 
regions in which the country was divided (mild, warm-dry, warm 
sub-humid and warm humid), which allowed characterizing the 
base line of the sector and propose a wider range of certainty in 
the standard. With its implementation we may achieve reductions 
in electricity consumption up to 30% of the total, without 
affecting the quality of services. 

With the intention that hotel designers and managers improve 
their construction practices and achieve the proposed values of 
this project, we created an “Assessment Handbook of Energy 
Efficiency in Sustainable Hotels”, based on energy efficiency 
investigation of the equipment and devices commonly installed 
in hotels: air conditioning, motors, lighting, boilers and heaters, 
as well as building materials, various devices and high-efficiency 
energy saving materials. 

Additionally, the electric consumption of 1,716 buildings in the 
country occupied by grocery stores was measured; only 15% of the 
buildings qualified as sustainable, which offers great opportunities 
for improving energy performance in these types of buildings.
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STRATEGIC PROPOSALS ON SUSTAINABLE 
DEVELOPMENT FOR THE MEGALOPOLIS 
IN CENTRAL MEXICO

A broad and comprehensive diagnosis was made of the region 
known as Central Mexico´s megalopolis, an area that covers 
15,000 square kilometers and is home to 27 million people. 
The document identifies and characterizes problems requiring 
coordinated attention, such as air quality, land use, waste 
management and sustainable water management (Figure 1.).

Source: MMC with data from  CONAGUA 2011, INEGI 2007, INE-SEMARNAT-
IG-UNAM 2002, SENER 2012, SMAGDF 2011, SMAGEM 2012, SSAOT 

2012, SEMARNAT 2012.

Figure 1. Environmental indicators in the megalopolis of Central Mexico Among the main 
recommendations the 
following stand out: the 
urgent need for a mechanism 
to drive coordinated actions, 
the creation of a program 
for sustainable land use 
planning for the region, the 
designation of areas with 
densification potential (based 
on job offerings, equipment 
and infrastructure, public 
transportation, population 
density, risk to landslides 
and floods, and conservation 
areas), boosting intra and 
inter-city mobility with the 
21 proposed integrated 
systems and articulating 
public transportation, 
delimiting biological corridors; 
and standardization and 
modernization of air quality 
monitoring systems in major 
cities of the megalopolis.

One of the most important 
results of this study is that it 
contributed to the creation of 
the Environmental Commission 
of the Megalopolis, a 
major step toward regional 
sustainability.
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PROPERTY TAX AS AN URBAN 
SUSTAINABILITY INSTRUMENT

The study seeks to develop a scheme of municipal tax revenue, 
resulting on a positive environmental impact, contributing to 
improve the population’s sustainability and quality of life.

The following are among the proposals made: 

1. Tariff structure for integrated management of municipal 
solid waste, which aims to include in the property tax a 
surcharge for the collection and proper disposal of household 
waste. The tariff structure should reflect the actual cost 
of comprehensive waste management by the municipality, 
incorporating aspects of progressiveness in accordance to 
the socioeconomic status of the taxpayer. The impact on the 
municipalities’ public finances could mean savings of up to 
70% on their current spending in that field.

2. Discounts on property tax that promote recovery and 
conservation practices of areas with environmental or 
agricultural value.

3. Reductions on property tax rates for those establishments 
whose activities have stationary sources and that reduce 
these air pollutant emissions, through the adoption of 
pollution prevention technologies and modernization of their 
production processes.

4. Property tax surcharges for vacant land that progressively 
levy intraurban vacant or underutilized land, particularly 
those that are located close to services and facilities, with the 
objective of encouraging its occupation. 
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In order to eliminate poverty and inequality, it´s necessary to 
provide all marginalized communities in the world with access 
to modern energy services. Poverty which still prevails on energy 
issues limits important aspects of life: health, education, clean 
water availability, agricultural productivity, job creation, gender 
equity and environmental sustainability. 

The Mario Molina Center 
conducted an analysis of 
the available technologies 
to support marginalized 
communities in Mexico 
and solve the energy gap. 
Five communities were 
selected from the states of 
San Luis Potosi, Jalisco and 
Quintana Roo to carry out 
an environmental energy 
assessment and recommend 
strategies. The work was 
performed in collaboration 
with civil, state and local 
governments associations, 
experts in the social sector and 
citizens of each community. 
The diagnosis includes a 
method to evaluate direct 
and indirect effects of the 
recommendations adopted. 

Through this experimental 
design we will be able to know 
which are the determinants 
of success or failure of the 
actions proposed. The MMC 
is ready to accompany the 
process of implementing these 
recommendations. 

MARGINALIZED COMMUNITIES
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SUSTAINABILITY COMPARISON 
BETWEEN TYPES OF HOUSING

CARBON EMISSIONS BASED ON THE 
LOCATION OF THE HOUSEHOLD

We performed a comparative study on the environmental and 
economic life cycle performance of housing located in peri-
urban and intra-urban housing complexes. For the environmental 
part, the carbon footprint was used as an indicator, and for 
the economic part, private and public costs were used. The 
comparison was carried out by analyzing two models of housing, 
a horizontal (peri-urban) and vertical (intra-urban) with the same 
living and green areas. The analysis integrates a comprehensive 
breakdown of costs and emissions associated with the building 
processes, house maintenance, costs of land and transportation 
from households, among others. The results, which will be 
published in 2014, show that the intra-urban model may 
represent cost reductions of 50% for government and households, 
respectively and 30% for peri-urban model. 

The Mario Molina Center, with support from the Federal Mortgage 
Society and the Inter-American Development Bank, developed a 
model to determine carbon emissions related to the transportation 
of families depending on the location of their home. The model 
will be published in 2014 and it is designed to be accessed 
online. The system receives as inputs the type and location of the 
household, in addition to estimating CO2 emissions, the average 
distance to the service areas and expected commuting time. 
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A NAMA (National Appropriate Mitigation Action) was designed 
for the education sector as a transformation tool to enhance 
existing projects and actions on climate change and sustainable 
education in middle schools. Its objective was to generate 
structural changes that support national efforts on matters of 
climate change by reducing greenhouse gas emissions (GHG). The 
consumption baseline of schools in the country was estimated to 
evaluate emissions from the sector and propose a mitigation goal. 
It was estimated that the average emissions of schools in Mexico 
are related to the use of electricity (73%), water consumption 
(12%), waste generation (9%) and waste water generation (6%). 
For implementation, a measurement, reporting and verification 
system (MRV) was proposed comprising GHG reduction indicators. 
Additionally, the design considered a number of indicators for the 
implementation of actions related to sustainable development. 
These last ones are considered collateral benefits to the NAMA, 
seeking to expand the scope beyond GHG reduction. The proposal 
includes developing tools for implementing basic actions in energy 
efficiency, water exploitation, waste management, purchases and 
transportation that, through a calculator developed specifically for 
this project, it will estimate the mitigated emissions and reduction 
in consumption.

GREENHOUSE GAS EMISSIONS 
MITIGATION IN SCHOOLS
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NAMA FOR EXISTING HOUSING

The field study to analyze 
reference cases of existing 
housing, was a performance 
analysis of social housing 
in four representative cities 
in Mexico. Information 
was collected in the field 
of over 1,900 houses in 
the metropolitan areas of 
Guadalajara, Merida, Monterrey 
and the Valley of Mexico. 
The information was related 
to energy and resources 
consumption, housing 
building characteristics and 
socioeconomic information 
relevant to transportation and 
environmental performance. 
Besides helping establish 
a reference framework for 
the NAMA design of existing 
housing, the study will allow to 
explore different possibilities 
to increase social welfare and 
assess current performance 
evaluation tools. 
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SUSTAINABLE CITIES: MERIDA

As part of the studies of cities in Mexico, the Mario Molina 
Center, with support from CONACYT and Banamex, conducted 
an exploratory study to propose a methodology for evaluating 
urban development scenarios. The purpose was to create 
calculation tools that help understand and visualize the economic, 
environmental and social consequences of different patterns of 
urban growth in cities. As a case study for this first methodological 
proposal, the city of Merida in Yucatan was analyzed. The study 
will be published in 2014 and includes estimates of costs 
and emissions of greenhouse gases associated with two growth 
scenarios: business as usual and vision. The results show that, 
given the expected population growth of 20 % by 2030, the urban 
area will increase by 8% in the business as usual scenario, while 
in the vision scenario growth would be 2%. The methodology 
developed will facilitate decision-making and encourage policies 
that will increase the social and economic welfare of cities with 
low carbon solutions. 
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The housing sustainability index and its environment (ISV, in 
Spanish), published in 2012, is a tool promoted by the Housing 
Association and Sustainable Environment (VESAC, in Spanish) 
that allows evaluating and measuring the environmental, economic 
and social performance of social interest housing in Mexico based 
on a series of indicators. The Mario Molina Center is updating the 
index, which will be released in 2014. The new version includes, 
among other changes, an increase from four to ninety-seven 
cities, an improved interface which reduces by half the amount of 
information that the user must register and a series of algorithms 
that improve the calculation method by incorporating geostatistical 
information. 

HOUSING SUSTAINABILITY INDEX
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COMPREHENSIVE WATER MANAGEMENT 
IN ARID URBAN SYSTEMS

The MMC conducted a study in six cities of northern Mexico with 
the objective of identifying the most appropriate actions, from 
an environmental, social and economic perspective, so that the 
cities of La Paz, Los Cabos, Mexicali, Tecate, Tijuana and Puerto 
Peñasco can cope with scenarios with lower water availability. 
Unlike traditional studies, which only analyze increases in the 
water supply, the MMC methodology included different options to 
manage demand. For this, we determined the gap between water 
supply and demand. Subsequently, an overview of the working 
conditions of the operating bodies, as well as the measures to 
close gaps was analyzed.

In most cases, measures to manage demand proved to be efficient 
for closing gaps and less expensive than the options for increasing 
water supply, as shown in Figure 2.

The methodology used 
integrates the analysis 
of phenomena related to 
climate change (drought) 
and the economic analysis 
for mitigating such effects 
(construction of cost curves for 
closing gaps). The integration 
of the two approaches 
generates valuable information 
for designing public policies 
so that decision makers 
compare different alternatives 
for mitigating the effects of 
climate change.

Figure 2: Alternatives for closing gaps

Source: MMC, 2013.
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URBAN REFORM

Mexico has vast urban challenges, where the implications 
of inadequate urban development have negatively impacted 
environmental performance, energy efficiency, competitiveness 
and quality of life in Mexican cities. Therefore, the Mario Molina 
Center, together with CTS EMBARQ Mexico, the Mexican Institute 
for Competitiveness (IMCO) and various experts in the field, 
promoted several forums and spaces for discussion to enrich the 
2013-2018 Agricultural Sector Program of Territorial and Urban 
Development, National Programs for urban Development and 
Housing, and local governments’ urban policies. 

Derived from these procedures, modifications have been made 
to social interest housing and urban policies at both national 
and local level, which will allow a more sustainable development 
of Mexican cities. In addition, the MMC has been invited to be 
part of various local councils and the National Housing Council, 
where it will continue to drive urban policies that achieve a more 
competitive less intensive carbon development, which provides 
better quality of life for those living in Mexican cities.

Fuente: CMM, 2013.
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LIFE CYCLE ANALYSIS OF STUDY CASES 
ON TRANSPORTATION IN MEXICO

The study applied a life cycle analysis (LCA) to four types 
of vehicle technologies, considering cars with conventional 
technologies (gas and diesel) and with alternative technologies 
(hybrid and electric).

For the LCA and for the application of methodologies unique to 
the analysis, we used specialized softwares Umberto NXT, LCA and 
SimaPro, focused on the analysis of environmental impacts, using 
the updated Ecoinvent (v.3) database, which included data from 
non-European countries, among them the processes for electricity 
generation in Mexico.

The main production processes were included from the 
manufacture of raw materials, assembly, distribution, use/
consumption and end of life. Moreover, the following were 
excluded: extraction of raw materials, manufacture and 
maintenance of production equipment, maintenance of 
manufacturing plants, recycling and car services. However, we 
added specific information on the generation of electricity in 
Mexico, innovative information on life cycle studies and of great 
usefulness for the impact analysis in the electric car usage phase.

From the analysis, we found that the alternative use of the electric 
car can bring great environmental benefits, as the production 
of electricity in Mexico increases the participation of renewable 
energies.
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There has been a debate in Mexico during the last few years about 
the role that the length and weight of the units of motor carriers 
have on road accidents. This is coupled with a discussion of the 
advantages and disadvantages of the different configurations 
regarding local and global pollution as well as road deterioration. 
The debate is relevant in environment terms because by having 
greater fuel efficiency per ton transported, double-trailer freight 
trucks generate savings in emissions of greenhouse gases and 
local pollutants. The dilemma appears when considering the 
externalities associated with the incidence and severity of 
accidents of this type of vehicles, as these could counter the 
environmental benefits.

To inform the debate, the Mario Molina Center built a database 
combining information that the Ministry of Communications 
and Transportation (SCT) has on the flow and incidence of road 
accidents. The results of the analysis show that there is no 
statistically significant difference between the rate of accidents 
from normal trailers and double freight trailer. However, on 
average, the fatality rate on double trailer freight trucks is 1.6 
times higher, a statistically significant difference. 

So, in balance, being the same accident rate, with half the travels 
for being double freight trailer and less than twice the mortality 
per accident, the recommendation was not to prohibit the use of 
these double trailers.

Both results were combined with half the travels (to carry two 
times the load that would take a single trip), the same accident 
rate but less than double the mortality by accident. The 
recommendation is not to ban the use of double freight trailers. 
This study was channeled to the SCT working group to support the 
evaluation and decision on the standard NOM-012-SCT-2008 held 
during the last weeks of 2013.

FREIGHT TRANSPORTATION 
ACCIDENTS IN MEXICO:
STATISTICAL ANALYSIS AND 
POLICY RECOMMENDATIONS
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The drive for power generation from renewables is key to low-
carbon development in Mexico as well as to diversify the energy 
grid and reduce risks that could threaten energy security. However, 
the growing social opposition to the development of wind farms in 
the south of the country has slowed the implementation of some of 
these projects. This calls for further study of social and economic 
difficulties, especially analyzing contracts that take place 
between developers and landowners. By identifying obstacles, 
best practices and propose alternatives to ensure that all parties 
benefit, will increase the likelihood of success of such projects.
 
In order to understand the social and political issues from the 
area which influence the building of a wind project, we took as 
case study the Juchitan region, in Oaxaca. Through economic 
analysis we found large differences depending on land tenure. 
While 75% of private property with high wind potential has 
contracts or wind farms installed, only 3% of common land (ejido) 
with the same potential has such contracts. The experiences of 
farming settlements and private companies in successful projects 
are being analyzed to identify factors that will help boost the 
border and bring economic benefits to all the stakeholders. As 
a complement, the public consultation process in indigenous 
communities will be accompanied to learn more about the 
difficulties or obstacles for the installation of new wind farms. The 
recommendations of public policies and institutional innovation 
generated by this project will help increase the likelihood of 
success of mutually beneficial negotiations and thus achieve the 
country’s renewables potential.  

THE SOCIAL CHALLENGE OF WIND ENERGY IN MEXICO: 
CONTRACTS AND POLITICAL ECONOMY ANALYSIS
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FISCAL REFORM: TAX ON CO2  AND PESTICIDES

a) Tax on CO2

A tax on CO2 emissions 
from fossil fuels is good 
for Mexico for economic 
and environmental reasons, 
because it manages to reduce 
emissions of local and global 
pollution at the lowest possible 
cost, since an increase on 
the prices of fossil energy 
generates changes in behavior 
towards energy savings. With 
this tax, Mexico becomes the 
first Latin American country to 
explicitly set a “price on carbon 
(CO2)”. 

To make the appropriate 
recommendation, the MMC 
evaluated different options 
to reflect the social cost of 
CO2 emissions generated by 
Mexico. We studied the effect 
on consumption, emissions 
and inflation associated with 
the increase on fuel prices. 
Furthermore, we evaluated the 
effect the tax on CO2 would 
have on prices of goods like 
gas and the indirect effect on 

costs for some industries such as the cement and steel industry. 
We found that even for the most energy-consuming industries 
there would be a significant effect on competitiveness but it would 
promote a reduction on consumption.

One of the positive traits of the tax on CO2 is that the change 
in prices is sufficient to generate environmental benefits. Other 
indirect effects of the incorporated measures in the original design 
like the purchase of carbon credits, and discussed options for the 
direction of public expenditure towards environmental measures 
could multiply the initial environmental benefit.
The changes made to the original initiative in both houses 
of Congress, in particular the natural gas exemption and tax 
reduction for all other fuels reduced the expected environmental 
benefit. The emission reduction is now expected to be between 
1.5 and 2 million tons of CO2 over the baseline. However, to have 
an environmental tax on CO2 in Mexico is a big step that will 
significantly contribute to achieve environmental goals and the 
country’s economic development.
 
The carbon tax proposal developed by the MMC for the Ministry 
of Finance required the development of emission factors of 
greenhouse gases (GHG) and criteria pollutants per cubic meter, 
liter or kilogram for gaseous, liquid and solid fuels respectively. 
For this, it was necessary to review national and international 
sources to select ranges of typical carbon content in natural gas, 
LP gas, gas, diesel, fuel oil, coal and coke that are sold in our 
country and, based on this, make conducive balance calculations 
considering oxidation fractions recommended by the IPCC. These 
factors were fundamental for estimating emissions of carbon 
dioxide (CO2) associated with decreases in the amount claimed 
according to price changes derived from taxes. 



33

 b) Tax on pesticides
 
The toxic nature of pesticides 
has the potential of having 
adverse effects on human 
health and wildlife. Among the 
main effects are cumulative 
or accidental poisoning of 
the people who are in contact 
with such substances, 
food contamination and 
environmental deterioration. 
The use of economic 
instruments to reduce 
consumption is one of the 
policy instruments that can 
separate the desirable effect 
on productivity of the adverse 
effects of environmental 
deterioration. Therefore, the 
MMC conducted a study that 
would allow designing a tax 
on pesticides based on their 
toxicity, in order to encourage 
the consumption of less toxic, 
through a change in relative 
prices, by imposing a higher 
tax to the more toxic.

The proposal was submitted to the Ministry of Finance within 
the Tax Reform framework. The recommendation was taxing 
pesticides, herbicides and fungicides using the classification 
register from the Federal Commission for Protection against Health 
Risks (COFEPRIS), based in turn on the overall classification of 
the World Health Organization. The initiative sent by the Executive 
Office was discussed and approved by Congress, maintaining its 
structure, although gradually applying it. The expected effect of 
this new environmental tax is approximately one billion dollars 
annually in revenue, a gradual and efficient substitution towards 
less toxic pesticides and an increase in the percentage of 
agricultural production that will use biological pest control and 
organic farming methods.
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Air quality is a major environmental pending matter in 
Mexico. With the exception of Mexico City, the country’s main 
cities maintain a deterioration tendency in their quality. This 
deterioration represents a high cost for the population that 
reached 520 billion pesos in 2011 or approximately 3.6% of the 
GDP (INEGI, 2013).

Efforts to control pollutant emissions gained relevance after the 
recent publication of the World Health Organization (WHO) on 
the effects of air pollution caused in humans. For example, it 
is estimated that an increase of 10 mg/m3 in the concentration 
of suspended particles in the air, increases the daily mortality 
between 0.2 and 0.6%. All of this has social and economic 
impact. Poor air quality triggers and aggravates respiratory 
illnesses that generate the loss of work and school days. It has 
also been found that some local pollutants harm the performance 
or average growth of agricultural crops and forests. 

In order to influence and promote better air quality in Mexico, 
in addition to the federal government, we worked with local 
governments, advising them on air quality management in the 
metropolitan areas of Guadalajara, Mexico and Toluca. In these 
works the Mario Molina Center fostered the inclusion of short-lived 
pollutants, such as soot (black carbon), in the policies of both air 
quality and climate change.

AIR QUALITY 
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Several proposals were made to optimize the operation of Mexico 
City’s School Transportation Program (PROTE, in Spanish). Among 
the main proposals, schools would develop a School Mobility 
Program with the objective of reducing the number of private 
cars arriving at the same time, using a study of traffic as the 
foundation. Thus, the range of alternatives that allow schools 
to reduce the number of private cars used in moving students 
expands, while facilitating the capital’s environmental authorities 
to verify compliance of the program.

It is estimated that these modifications could reduce by 6% 
particulate matter emissions and 15% emissions of nitrogen 
oxides, both associated with the traditional school transportation 
(diesel buses). In addition, reductions are estimated between 20 
and 30 percent in emissions of the following pollutants: SO2, CO, 
VOC and CO2.

Additionally, to corroborate 
the environmental benefits 
of PROTE, a campaign was 
carried out to obtain the 
pollutant emissions profile 
from vehicles used on 
school transportation; we 
found out that indeed the 
pollutant emissions of diesel 
vehicles contain a higher 
concentration of particulate 
matter, approximately 35 times 
higher to the one reported from 
gas-powered cars. A second 
campaign is taking place to 
compare air quality inside 
cars and vehicles used as 
school transportation (vans and 
buses).

OPTIMIZATION OF SCHOOL TRANSPORTATION 
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By a joint request from the 
State of Mexico and Mexico 
City, the Mario Molina Center 
analyzed air quality of the 
Metropolitan Area of the Valley 
of Mexico (ZMVM, in Spanish) 
and the performance of the 
“Hoy No Circula (HNC –No 
driving day)” Program. The 
study considers the review 
of local pollutant emission 
sources, the air quality data of 
the region, the growth of the 
vehicular fleet, gas sales, the 
public health implications; 
international best practice 
for vehicle emission control, 
and field data collection of 
emissions in the transportation 
sector.

ALTERNATIVES TO THE “HOY NO CIRCULA” PROGRAM IN 
THE METROPOLITAN AREA OF THE VALLEY OF MEXICO

The study found no evidence 
that the HNC program 
presents on its own an 
improvement in air quality, 
but it is clear that the set of 
complementary policies and 
actions implemented by both 
entities has resulted in better 
air quality for the ZMVM. 

Because the rate of air quality 
improvement in the ZMVM 
has decreased, several actions 
were proposed to reduce the 
use of polluting vehicles and 
encourage the use of efficient 
mass transportation systems.

The actions recommended 
by the MMC and partners in 
this project, are to establish 
an increase to fuel prices, 
the creation of a trust fund to 
promote environmental control 
and public transportation 
actions, putting in order the 
HNC program, limiting the 
vehicle registration, freight 
transportation control, 
public and motorcycles, 
zoning of vehicular control, 
enhanced monitoring of visibly 
polluting vehicles and urban 
development that reduces 
the use of private motorized 
transportation.
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By request of the Ministry of Environment from the Government 
of the State of Mexico (SMAGEM, in Spanish), the Mario Molina 
Center conducted an air quality study for the Metropolitan Area of   
the Valley of Toluca (ZMVT, in Spanish) and the correlation with 
the vehicle fleet. The study analyzed the challenges of air quality 
in the ZMVT and major emission sources in order to identify 
the contribution of the transportation sector and define those 
strategies that control emissions of greenhouse gases produced by 
this sector.
 
The analysis of the available information shows that it is not 
possible to ensure that the “Hoy No Circula (HNC)” -(No driving 
day) program has a positive contribution to improving air quality of 
a city, so the implementation of a HNC is not recommended using 
the same criteria applied in the country’s capital. In this regard, 
we suggest setting a limitation on movement for cars that have 
not been verified, limit the age of the fleet and restrict vehicular 
circulation only on environmental contingency events.
 
Recognizing that suspended particles are the main challenge 
of the Valley of Toluca, we proposed control measures for the 
transportation of cargo and passengers, like the renovation of the 
fleet and the restriction on vehicles with outdated technology.

Likewise, we recommended 
strengthening and 
consolidating air quality 
monitoring systems, generating 
research on the contribution 
of area sources, establishing 
an increase on price of gas 
and diesel, incorporating 
a circulation right with 
environmental characteristics, 
putting the use of holograms in 
place, extending the sanction 
program for visibly polluting 
vehicles, limiting vehicle 
registration, incorporating 
physical-mechanical 
verification of vehicles, 
adjusting the environmental 
contingency program and 
establishing a territorial, urban 
and mobility management for 
the ZMVT.
 

STRATEGIES FOR VEHICLE CONTROL 
FOR THE VALLEY OF TOLUCA
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At the request of the Ministry 
of Environment of the 
Government of the State of 
Mexico (SMAGEM, in Spanish), 
the MMC conducted a study on 
air quality of the Metropolitan 
Area of the Valley of Toluca 
(ZMVT, in Spanish), with the 
objective of designing an 
environmental contingencies 
program for air quality in 
the municipalities of the 
metropolitan area.

The analysis identified the 
vulnerability of monitoring 
stations due to lack of 
budgetary sturdiness and 
inadequate coverage. 
Therefore, as a first approach 
we recommended substantially 
strengthening automatic air 
quality monitoring network 
(RAMA, in Spanish).

Even since we don’t have sufficient information on industrial 
activities, the Center recommended activation levels (starting at 
140 IMECA points) for the different levels of risk and protection 
actions for the population (reducing exposure to outside air) and 
pollutants control (restricting certain transportation according to 
their technology).

AIR QUALITY CONTINGENCIES IN THE VALLEY OF TOLUCA
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STATES AND CITIES WITH CLIMATE INITIATIVES

The objective of this study is to define mitigation and adaptation 
priority actions for the state of Oaxaca and identify areas of 
opportunity for developing their state climate action plan, based 
on the update of the 2008 Inventory of Greenhouse Gases. 

We identified three priority actions to face the challenges of 
reducing carbon emissions (mitigation) and, at the same time, 
promote sustainable development and adaptation to climate 
change, considering the needs of economic drive. These measures 
are a) State program for sustainable firewood, b) State System of 
weather and climate information for Oaxaca and c) Electrification 
Program through renewables for productive activities in 
marginalized communities (EPRO I). In addition, other measures 
were analyzed to assess the risk and vulnerability of the state to 
the effects of climate change and possible alternatives for GHG 
mitigation related to biogas exploitation that come from urban 
and livestock waste management, as well as the state’s available 
renewables.
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The MMC actively participated 
in proposing opportunities 
and estimating emissions that 
could potentially be reduced, in 
various proportions, in sectors 
such as oil, electricity and 
transportation.

Estimates made on soot 
emissions from thermoelectric 
power plants operating on 
coal and fuel oil stand out, 
as well as those generated 
through flaring and high and pit 
burners. 

In terms of soot emissions from 
the oil sector, we estimated 
30,000 tons per year, where 
73% correspond to flaring. 
In the case of the electricity 
sector, we estimated 11 m t/
year, from which 65% come 
from plants operated by fuel 
oil.

REDUCING EMISSIONS OF GREENHOUSE GASES 
AND SOOT (BLACK CARBON) FROM FLARING
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Climate Change represents one of the most important challenges 
of society for this Century. For mankind to limit its interference 
with the planet’s climate, it´s necessary for us to deeply modify 
activities such as burning fossil fuels and deforestation, which 
would be equal to carrying out a second industrial revolution. In 
that regard, the Mario Molina Center contributes with the task 
of generating, analyzing, studying and disseminating relevant 
information on mitigation strategies and adaptation measures 
needed to combat climate change. It also makes efforts to 
communicate in a clear, objective and timely manner, to both 
public and decision makers, the causes, consequences and 
solutions of this problem, so that society may implement on 
different levels the necessary actions to address the problem.

Mexico is particularly vulnerable to extreme weather events. 
Of the 2,457 municipalities, 1,600 are at risk from dangers of 
hurricanes, coastal erosion, floods, landslides, droughts, forest 
fires and diseases vectors (dengue and malaria), in which 71% 
of the population inhabits them. Also, 79 million inhabitants are 
located in over 87 million hectares with risk (close to 45% of the 
country’s surface) and from those areas, 64% of the country’s 
total gross production is obtained, which implies that the country’s 
73% of economic units are in danger zones.

CLIMATE CHANGE 

The objective of the climate 
change projects carried out at 
the MMC is to contribute to 
identify, evaluate, analyze and 
quantify actions that contribute 
to the mitigation of emissions 
of greenhouse compounds 
(gases and soot), as well as to 
identifying risks and dangers 
which the population, strategic 
infrastructure and production 
systems are exposed to due 
to the effects this global 
phenomenon will have on 
Mexican territory.
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The Mario Molina Center has 
continued analyzing the issue 
of developing shale gas and 
oil in the country. As part of 
the project’s objectives, this 
year we have completed the 
developing phases of the 
state of the art in this matter 
and the development of a 
roadmap for the development 
of optimal regulation to ensure 
the sustainability of this 
activity. For this objective we 
proposed and managed to put 
together the Strategic Group for 
Regulation of Hydrocarbons on 
Shale, made up by institutions 
such as the Ministry of Energy, 
the National Hydrocarbons 
Commission, the Ministry 
of Environment and Natural 
Resources and the National 
Water Commission, among 
others.

As particular activities, we 
identified the major risks of 
environmental impact due to 
the exploitation of shale gas 
and oil by hydraulic fracturing, 
as well as the most advanced 
technologies and practices for 
the reduction of these risks. 
Similarly, an analysis has been 
carried out on the evolution 
of regulations regarding 
stimulation of shale gas and 
oil extraction wells in various 
locations of the United States, 
Canada and the UK.

We began the following stages 
in the project’s work plan, for 
which we expect to have in 
2014 as results, a diagnosis of 
the themed situation in Mexico, 
in addition to a document of 
recommendations and best 
practices for sustainable 
production of shale gas and oil 
in Mexico.

SUSTAINABLE PRODUCTION OF SHALE 
GAS AND OIL IN MEXICO
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The objective of the study was to develop sustainability guidelines 
and recommendations for both metropolitan areas. Initially 
a socio-demographic and urban system diagnosis was made, 
complemented with estimates from the urban flood risk index.

For each city, a proposal for urban governance was developed, 
which includes the creation of a Metropolitan Institute of Planning 
and a Land Management Agency. Subsequently, the risk of each 
area was estimated through the flood risk assessment and the 
vulnerability of the urban population. On mobility matter, demand 
and supply management strategies were posed, supported by 
strengthening the air quality monitoring network, as well as 
strengthening and control of greenhouse gas emissions (GHG). 

The study made by the MMC 
offers the opportunity to review 
the major urban challenges 
in a comprehensive manner, 
with a cross-cutting view and 
with special emphasis on 
sustainability (social, urban 
and environmental). Finally, 
we recommended having 
a comprehensive planning 
instrument, based on a long-
term view. The existence of 
an instrument of this type will 
serve as basis for defining a 
metropolitan project in the 
future with measurable and 
achievable objectives.

CITIES WITH CLIMATE INITIATIVES: METROPOLITAN 
AREAS OF CHIHUAHUA AND GUADALAJARA
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MEXICO’S ENERGY FUTURE: 2050 CALCULATOR

The 2050 Calculator is a tool which allows visualizing what 
Mexico’s energy future towards 2050 could be like. It is an 
initiative created and funded by the UK Department of Energy 
and Climate Change, with the intention of promoting an informed 
dialogue about the perspectives of their country in the topic of 
energy. 

This instrument seeks to provide supported answers to questions 
like what technology combination will allow us to achieve our 
greenhouse gas mitigation goals (a 30% reduction on emissions 
by 2020 and 50% in 2050), and generation with clean energy 
(35% of the power generated in the country from clean sources 
by 2024)?, which of these combinations have the lowest cost?, 
is it possible for Mexico to have a 100% renewable energy mix 
by 2050?, how much can demand change from energy efficiency 
measures towards 2050? And where should government efforts 
focus on?

The Mario Molina Center 
is the implementing agent 
for the project, supporting 
SENER in the calculator’s 
adaptation tasks, from both 
a technical and logistical 
standpoint. The work team 
seeks to adapt the English 
calculator’s methodology to the 
particular conditions of Mexico, 
to use it as a tool that helps 
communicate the planning 
circumstances of the sector in 
the long term. 
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Climate change is a threat 
to human health, especially 
for people whose ethnic, 
social, cultural, economic and 
marginalization characteristics 
make them more vulnerable. 
In this study, we took malaria 
and dengue as related vector-
indicators that can expand their 
habitat in Mexico by spatial 
variations in rainfall patterns, 
temperature, humidity and 
degree of urbanization. 

For the risk assessment 
posed by these diseases, we 
took into account the danger 
the climates and altitudes 
represent for the development 
of these diseases, and the 
vulnerability of the population 
exposed to insect vectors of 
these diseases.

Among the main results we identified 610 municipalities with 
very high risk to dengue where over 15 million people live, which 
is equivalent to 14% of the Mexican population. This problem 
requires implementing various control and improvement measures, 
such as creating and strengthening information channels towards 
the population, the generation of better policies and practices 
of urban development, adapting and strengthening the national 
public health system, among others.

PREVENTION AND CONTROL OF VECTOR-
TRANSMITED DISEASES (DENGUE AND MALARIA) 
ASSOCIATED WITH CLIMATE CHANGE
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STRATEGIC INFORMATION DIGITAL INTERNET 
ATLAS FOR ADAPTATION TO CLIMATE CHANGE 

Mexico is a country considered 
highly vulnerable to climate 
change since it has both 
high levels of rainfall and 
severe droughts. According to 
available information, one of 
the most obvious consequences 
of climate change is the 
increase on the intensity and 
frequency of weather events 
that cause or influence the 
occurrence of floods, droughts, 
landslides and forest fires, 
with especially consequent 
risk increase to the population, 
production systems, strategic 
infrastructure and ecosystems.

The objective was to generate 
basic information for the design 
of adaptation mechanisms to 
climate change. To determine 
the level of risk to climate 
change we integrated two 
main concepts: risk and 
vulnerability. The first relates 
to the probability of occurrence 
of an adverse event in a 
determined time and space, 
while the second is associated 
to the intrinsic conditions 
that the analyzed subjects 
or items present, conditions 
that increase or decrease their 
vulnerability to the impact of a 
given risk.

This study aims to provide a national overview of the main 
existing climate dangers and risks and their spatial and temporal 
distribution. Likewise, it attempts to assist on constructing 
public policy adaptation and support decision-making processes 
at various levels of government. Example of its application is 
constituted in the contribution made for the construction of the 
National Climate Change Strategy and for the elaboration of the 
Special Climate Change Program. As results we can mention the 
following general figures:

• 1,600 out of the 2,457 municipalities in Mexico have risks 
against one of the dangers analyzed and contains of 71% of 
the population.
• 79 million inhabitants are located in over 87 million 
hectares with risks (45% of the country’s surface).  
• 64% of the country’s total gross production is obtained from 
risk zones.
• 73% of the country’s economic units are located in danger 
zones.

One of the ways of disseminating that the Mario Molina Center 
has adopted, is through the development of an atlas that enables 
access to such information in a quick and illustrative manner. 
Hence, in order to generate a dynamic and easily updated product, 
an internet version was developed, where content becomes 
interactive and can be seen with great detail.
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By request of Petroleos Mexicanos (PEMEX), at the end of 
2013 we started the analysis of its strategic installations of the 
oil sector to the potential impact of extreme weather events, 
causing significant damage to its infrastructure by floods, 
collapses and landslides, droughts and coastal erosion. The 
immense importance of this sector is backed by the existence of 
major infrastructure like fields and oil wells, offshore platforms, 
refineries, petrochemical plants, liquefied gas terminals and 
storage and distribution of petroleum products, oil tankers, among 
others, which in terms of exploitation they generated for 2012 
a total daily hydrocarbon production of 3.7 billion barrels of oil 
equivalent.

The main objective of this study was to strengthen the 
sustainability of this activity with appropriate adaptation plans 
that allow reducing vulnerability and risk of these facilities and 
environmental elements’ in addition to increasing resilience 
capacity. To date, we have completed the risk analysis of oil 
installations, whose main results showed that 65% of that 
infrastructure classified as triple “A”, is located in areas of high 
and very high risk of flooding, and that 17 of these facilities are 
endangered by a receding shoreline. 

STRATEGY FOR DEVELOPING AND STRENGTHENING 
ADAPTATION CAPACITIES FOR STRATEGIC BUILDINGS 
IN THE OIL SECTOR AGAINST CLIMATE RISKS
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GENERAL COLLABORATION AGREEMENT 
BETWEEN THE MARIO MOLINA CENTER AND THE 
MEXICAN INSTITUTE OF TRANSPORTATION

In 2013, the Mario Molina 
Center signed a general 
collaboration agreement 
with the Mexican Institute 
of Transportation, focused 
on the development of two 
projects of vital importance 
for both institutions. On one 
hand, the project entitled 
“The vulnerability of Mexico’s 
priority highway bridges against 
avenues in riverbeds and 
streams” which pretends to 
analyze how the occurrence of 
avenues or water currents of 
great magnitude, produced by 

episodes of atypical rains, often 
cause damage to braces and/or 
intermediate pillars that support 
the bridge’s structure, causing it 
to collapse.

Another project proposed 
within the agreement is called 
“Identifying Green Corridors to 
Supply Ultra-Low Sulfur Diesel 
(ULSD) “, which has as its 
central objective defining the 
creation of green corridors in 
the country through operating 
strategic service stations for 
adequate supply of ultra-low 

sulfur diesel (ULSD) for foreign 
transportation vehicles, which 
will allow reducing by 99% 
emissions of particulate matter 
(PM) and nitrogen oxides (NOx) 
on heavy motor vehicles through 
the use of cleaner technologies.

Both projects will start on 
January 2014 with an average 
duration of 8 months, with the 
participation of expert staff from 
both the Mario Molina Center 
and the Mexican Institute of 
Transportation.



51

The MMC, in partnership with WWF and IMCO, assisted 
SEMARNAT during the design process of the PECC through 
the analysis of mitigation and adaptation measures. The group 
proposed the structure of the document, by integrating long term 
elements of impact, policy or articulating measures. 

We analyzed the universe of potential actions for achieving the 
program’s objectives as well as prioritizing the selection of the 
ones with the most impact. Also, we developed recommendations 
on public policies that create the necessary conditions for the 
implementation of measures of impact. Finally, emphasis was 
made on those that need to be addressed at the present, even if 
their benefits are long term, in order to prevent a technological 
anchor. From the main measures, a preliminary quantification was 
performed to identify a reference potential.

Based on this experience, the MMC is developing specific analyzes 
on the main sectors involved. 

ELEMENTS FOR DESIGNING THE SPECIAL 
CLIMATE CHANGE PROGRAM (2013-2018 PECC)
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APPROPRIATE REGIONAL MITIGATION ACTIONS

With the purpose of inducing sustainable low carbon development in Mexico, from the integration of a 
modern national vision for the governance of climate change by 2025, we proposed a set of strategies 
and mitigation measures identified at regional and sectoral levels that have a high impact on reducing 
emissions of greenhouse gases, including the following:

• Carbon capture by 
reforestation, supported by 
payments for ecosystem 
services and Reducing 
Emissions from Deforestation 
and Degradation (REDD+,) 
from the National Forestry 
Commission (CONAFOR). 

• Risk analysis to climate 
change, which makes 
evident the country’s great 
susceptibility to the occurrence 
of weather phenomena such as 
drought and floods affecting 
most of the country and 
therefore its population. 

• Public policy proposals for 
transportation, green building 
and fuel consumption, 
including the publication 
in 2013 of the Official 
Mexican Standard NOM-163-
SEMARNAT-ENER-SCFI-2013; 
regarding commercial 
buildings, a numeric proposal 
was given by type of building 
(schools, hospitals, shopping 
centers and hotels) and climate 
zone, which contributed to the 
integration of the proposed 
Mexican Standard NMX-AA-
PROJ-171-SCFI-2013. 

• Economic instruments

• Elimination of energy 
subsidies to reduce the 
use of nonrenewable 
resources, and promote 
savings and energy 
efficiency.

• Adjustments in 
electricity tariffs.

• Reducing subsidy on 
gas and diesel.

• Adding a new tax on 
new and imported cars 
(Green tax).

• Electricity generating 
scenarios of low carbon and 
sensitivity analysis to different 
discount rates, in order to 
incorporate a larger share 
of low or zero energy carbon 
intensity, based on an analysis 
of marginal abatement costs 
in a discount rate according 
to international trends that 
allow greater participation of 
alternative energy. 

• Increase the use of mini-
hydro and geothermal energy to 
generate electricity, where more 
detailed studies took place to 
determine more accurately the 
proven and probable potential 
that exists in Mexico to take 
advantage of these energies.

• Aprovechamiento de biogás 
y un modelo de factibilidad 
financiera para infraestructura 
ambiental básica. 
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Mexico City’s 2014-2020 
Local Climate Action Strategy 
(ELAC, in Spanish) is the 
instrument that will guide 
Mexico City’s preparedness 
policy for climate change, 
whose guiding principles are 
social development and quality 
of life. Overall, it establishes 
the scientific, technical and 
institutional framework for 
mitigation and adaptation as 
essential models to the Mexico 
City’s Climate Action Program 
(PACCM, in Spanish).

The main strategic thrusts of 
this ELAC (energy transition, 
urban sprawl containment, 
environmental improvement, 
sustainable management 
of natural resources and 
biodiversity, resilience building, 
education and communication 
and research and development) 
are the result of a participatory 
process of consultation with 
officials and experts on climate 
change, as well as having as 
basis the specialized mitigation 
and adaptation diagnoses for 
Mexico City, besides have 
synergic effects between these 
two aspects. 

2014-2020 MEXICO CITY Ś 
CLIMATE ACTION STRATEGY 
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2014-2020 MEXICO CITY’S CLIMATE ACTION PROGRAM

Mexico City has been a pioneer 
in the country concerning 
climate change policy, and 
based on the experience 
acquired and the results 
obtained from the first Climate 
Action Program during the 
years 2008-2012, the Mario 
Molina Center developed a 
new Climate Action Program 
for Mexico City 2014-2020 
(PACCM, in Spanish).

In this document we establish 
and support actions, those 
responsible, monitoring and 
impact indicators, as well 
as the goals which must be 
reached; these hold a close 
relationship with the ELAC and 
specific studies for Mexico City, 
ensuring that they maintained 
the same principles as the 
strategy: social development 
and quality of life.

These actions must take place in the 2014-2020 period with an 
overall mitigation objective of approximately 10 million tons of 
CO2eq, which is equivalent to 33% of total emitted by Mexico 
City.

With a double vision of enhancing synergic effects between 
mitigation and adaptation, and making resource allocation 
efficient, we proposed 20 basic actions such as the 
implementation of new “Metrobus” corridors and 49 equivalents.

Finally, to comply with the program’s actions, a software tool was 
designed to execute measurement, reporting and verification of the 
approach, which possess qualities to collect the results and rate of 
progress of each of the actions made, as well as the opportunity to 
calculate emissions reduction and validate any data or information 
that is entered into the system.
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In compliance with the 
General Law on Climate 
Change, Municipal Climate 
Action Programs (PACMUN, 
in Spanish) are necessary 
and mandatory. Therefore, 
the Mario Molina Center 
developed a PACMUN model 
for 10 years using the specific 
case of the Naucalpan de 
Juarez Municipality in the 
State of Mexico. This was 
based on a comprehensive 
assessment which considered 
the development of the 
municipality in terms of 
economic growth, productive 
activities and the current state 
of social issues such as: health, 
education and employment. 

We designed actions that, in addition to the environmental 
objectives of mitigation and adaptation, should be directed to 
improving quality of life of the population, even when their field of 
competence is reduced.

In total, we have 11 strategies, which in turn are part of 27 
actions aimed at reducing emissions, while we make sure locals 
adapt to climate change. As an example, we have a strategy 
to create a Comprehensive Plan of Urban Mobility in the 
municipality, with the objective of promoting accessibility and 
sustainable urban mobility. Finally, we emphasize that the actions 
contemplate a series of perspectives such as resilience, energy 
transition, mobility, waste management, air quality and health 
from a social point of view, in addition to incorporating gender 
equity criteria, government-society co-responsibility for meeting 
the goals and governance, and from governance to strategy 
implementation process.

2013-2023 MUNICIPALITY OF NAUCALPAN Ś 
CLIMATE ACTION PROGRAM
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ECONOMICS OF ADAPTATION TO CLIMATE CHANGE

Mexico has observed an intensity and increase in economic costs 
associated with hydro-meteorological events (hurricanes, floods, 
among others). In 2010 we had the largest economic loss in 
the history of the country caused by hydro-meteorological and 
geological phenomena, equivalent to 0.88% of the GDP, and it is 
estimated that in 2013 (due to Ingrid and Manuel weather events) 
economic losses were greater. Given the growing economic costs 
of adaptation, the country will have to use alternative mechanisms 
than those used so far.

The insurance sector is key 
to reducing vulnerability by 
raising the response capacity 
(resilience) and covering the 
residual risk, ie, the one that 
remains once it has been 
invested in reducing risk 
exposure. The boost in the use 
of insurance will help reduce 
recovery time after a disaster. 
For example, the hotel zone 
of Cancun rehabilitated the 
road and hotel infrastructure 
a year after Hurricane Wilma, 
because 70% of the damage 
was covered by the insurance 
industry. However, less than 
20% of the damage caused by 
2013 natural disasters (Ingrid 
and Manuel) will be covered by 
insurance, since the affected 
areas have low insurance 
penetration. Consequently, it 
is possible that economic and 
social lagging is generated. Source: MMC, 2013 with data from CENAPRED and INEGI

* Hydro-meteorological and Geological disasters



57

With the objective of gathering knowledge on Mexico’s current 
situation coping with natural disasters, as well as the most 
relevant aspects of integrated risk management, from the 
private, academic and government perspective, the MMC and 
the Autonomous Technological Institute of Mexico organized 
the Seminar entitled “Insurance Market, Disaster Funds and 
Climate Change”. As a result, we identified a new demand for 
data generation that will be used for economic research, risk 
transfer and public policies for climate change adaptation. We 
also identified the need to develop financial instruments such as 
weather derivatives, as well as reforms to the insurance sector 
to improve the population’s welfare in the current and future 
distribution of hydro-meteorological events.

Some questions that still 
prevail in the Mexican case 
are: what is the natural disaster 
effect in the medium and long 
term on economic growth? 
In light of this, what public 
policies of risk reduction 
diminishes the impact of these 
events on growth? This research 
has the objective of answering 
both questions in order to help 
improve decision-making in 
Mexico.

Source: MMC, 2013 with data from CENAPRED and INEGI
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The MMC, being an organization focused on seeking solutions 
for climate change problems and recognizing that actions should 
be carried out, both globally and locally, in order to mitigate this 
environmental impact, this year quantified its organizational 
carbon footprint. The carbon footprint provided a critical window 
into our operations and identified feasible mitigation options that 
will be carried out during 2014.

As shown on Figure 3, the estimated footprint showed that the 
three main sources of emissions are the use of private vehicles 
for commuting by employees, business travel and electricity 
consumption for both services and internal use. 

CARBON FOOTPRINT ANALYSIS OF 
THE MARIO MOLINA CENTER

Figure 3: MMC’s Corporate Carbon Footprint

Source: MMC, 2013.
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The Mario Molina Center develops specialized and updated 
education materials, generating adequate channels and 
promoting strategic synergies that allow moving forward towards 
dissemination of knowledge on the climate change phenomenon. 
Likewise, we are working on strategies to bring young people closer 
to science while learning through a formula which integrates 
innovative teaching approaches, environmental topics of interest 
as well as materials and recreational activities. 

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

During this year a pilot test was conducted in the states of 
Veracruz and Zacatecas, with the participation of 350 youngsters 
from middle school (7th grade) and 8 teachers. Among the main 
results we have the following:

a) Some schools reactivated the use of laboratories.
b) In a couple of schools, students improved their academic 
performance in other subjects like Science, Spanish and 
Geography.
c) A change of attitudes and values among students was observed, 
who showed concern about energy conservation and waste 
management.
d) Most of the students positively changed their attitudes about 
caring for the environment.
e) For teachers it was a positive experience from a teaching point 
of view.

EDUCATION PROGRAM ON CLIMATE CHANGE
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Some of the barriers observed for carrying out the program the way 
it was intended, are the ones below:

a) The school calendar has no notorious restrictions, which 
compromised the conclusion of the project in some schools.
b) Teacher training of 50 hours was insufficient.
c) Resistance was shown to changing the traditional teaching 
model for the inquiry-experimental one.
d) The students’ prior training is significantly different than 
expected according to the plans and programs.

The test results provided valuable information on the students’ 
maturity and previous concepts, as well as the teachers’ 
capacities, which will allow adjusting the program’s materials for 
this level.
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ALTERNATE 
ACTIVITIES

During the year, the Mario Molina Center participated in various 
forums, organizations, and activities intended to strengthen the 
country’s sustainable development through public policy focused 
on combating climate change, improving air quality, enhancing 
energy security, improving science teaching, and the protection of 
natural resources. 

Dr. Mario Molina and Dr. Juan Carlos Belausteguigoitia actively 
worked on the Climate Change Council and on developing the 
National Climate Change Strategy with the federal government. 
The Center also contributed to the design of policy instruments to 
promote a low carbon economy.

Together with the National Commission for the Efficient Use of 
Energy (CONUEE, in Spanish), we organized and conducted the 
Energy Efficiency Forum in Transportation, where the analysis and 
approaches carried out provided guidelines to complement the 
National Program for Sustainable Use of Energy (PRONASE, in 
Spanish), created by the CONUEE.

Furthermore, the MMC was invited to participate in the panel of 
experts to review the NOM 012, on weight and overall dimensions 
of freight trucks circulating on federal highways. In this regard, 
the Center compared the accident rates and emissions of different 
modalities to determine whether significant differences existed (in 
both cases per ton transported, per kilometer traveled). Similarly, 
the Center continued to participate in the technical group to 
draft the Mexican Standard that establishes specifications and 
requirements for the sustainable production of bioenergy from 
plants in order to ensure that their production includes in its 
evaluation the life cycle analysis.

The Center seeks participation 
on international forums and 
events in order to present its 
work and maintain contact with 
the network of specialists in 
the sustainability, education, 
energy and environment field. 
During 2013 we participated, 
among other events, in the 1st 
Inter-American Congress on 
Climate Change held in Chile, 
in the 1st Latin American 
Forum on Notable Instruments 
of Urban Intervention held 
in Ecuador, and in the 
Workshop on Energy Policy for 
Sustainable Development and 
the use of the LEAP Model 
(Long-range Energy Alternatives 
planning System) in Bariloche, 
Argentina, the International 
Congress on Life Cycle Analysis 
in Argentina, and a stay of 
sustainable urban planning 
in Paris. The Center also 
collaborated with the Public 
Advisory Committee of the 
Commission for Environmental 
Cooperation of North America.
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In addition to what was 
mentioned before, we 
collaborated with several 
international agencies and 
financial institutions that 
promote development, like the 
French Development Agency 
(AFD), the Inter-American 
Development Bank (IDB), the 
World Bank (WB), the German 
Agency for International 
Cooperation (GIZ) and the 
Department for International 
Development (DFID, from 
the UK), among others. Also, 
we maintained collaborative 
activities with academics and 
students from the Technical 
University of Berlin, Stanford 
University, Harvard University, 
the Massachusetts Institute 
of Technology (MIT), the 
University College of London, 
National University of Tucuman 
in Argentina, Hafen City 
University of Hamburg, just to 
name a few.

Regarding national education institutions, the Center worked very 
closely with the Department of Education of the Iberoamericana 
University, who advised us on the development of the evaluation 
of the pilot test on the area of climate change education. We 
also collaborated closely on various projects mainly with the 
Autonomous Metropolitan University, the National Autonomous 
University of Mexico and the Autonomous Technological Institute 
of Mexico. 

Additionally, the Mario Molina Center maintains various 
communication lines with decision makers in the public sector. 
This year we participated in several federal committees like 
the National Council of Housing and Urban Development, the 
Environmental Commission of Megalopolis in the Inter-ministerial 
Commission on Climate Change, the Committee on Regulation 
of the SEMARNAT, among others. We have also participated in 
local committees, for example, the Climate Change Council from 
the State of Mexico, Mexico City’s Council of Sustainable Urban 
Development and the Urban Observatories Network.
Regarding our interaction with other civil society organizations, 
we maintain close partnerships with those institutions 
pursuing similar purposes and objectives, like the Sustainable 
Transportation Center EMBARQ Mexico, Climate Works 
Foundation, the Mexican Institute for Competitiveness, Policy 
Institute for Transportation and Development, Fundación IDEA, 
the World Wildlife Fund, the Housing Center for Research and 
Documentation, the Committee on Studies of the Private Sector 
for Sustainable Development (CESPEDES, in Spanish) and the 
Mexican Institute of Transportation, among others. 

Finally, the Center participated on the Electric Mini Cooper 
(MINIE) performance test that Mexico BMW Group lent to various 
institutions and research centers in order to obtain representative 
data on the use of these electric vehicles such as battery 
performance, charging time and change in user’s habits, under 
real operating conditions in Mexico City.
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COMMUNICATION AND 
HUMAN RESOURCES

The Mario Molina Center’s 
communication program during 
2013 focused on accurately 
disseminating activities and 
projects of the President as 
well as other members of 
the Center, and on releasing 
relevant information regarding 
the main lines of research.

We made special use of social 
media was and strengthened 
existing activities; the use of 
these new technologies allowed 
us to establish effective 
channels to disseminate 
updated and specialized 
information internally and 
externally, both in Mexico and 
abroad. 

As part of the internal communication activities, we carried out 
throughout the year multiple “brown bag lunches”, spaces where 
in an informal setting the Center’s staff exchanged ideas and 
gained new knowledge on different subjects with the presence of 
external speakers. We had the attendance of Dr. Pablo Rudomín 
who spoke about neuroscience, Ricard Fayos who spoke about 
urbanism in the city of Barcelona, and Dr. Cristina Cortinas de 
Nava, expert in solid waste management and other specialists in 
areas so diverse as psychology, organizational leadership, ecology 
and development, adaptation to ecosystems, renewable energy, 
biofuels and international experience in certification and emission 
reduction. 

At the Mario Molina Center, a space dedicated to generating 
ideas and knowledge on sustainability, energy and environment, 
we gave special attention to the professional development of 
our research team. During 2013 training courses were given 
among which the following stand out: “Geographic Information 
Systems”, Associate’s degree “Life cycle analysis and impact 
assessment in the life cycle” and a writing workshop. Three 
of our employees started their MBA’s in areas such as applied 
statistics, environmental law and communication. Also, nine of our 
employees currently complete studies abroad at institutions such 
as Harvard University, the Massachusetts Institute of Technology 
and University College London.

The Center continued to grow, the area of economic analysis was 
created and by December 2013 we had 83 employees, of which 
37 are women and 46 men. 
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