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Abstract

Due to high levels of air pollution that were still present in the Metropolitan Area of the Valley of
Mexico (ZMVM acronym in Spanish), it was necessary to develop a second phase of measures to protect the
population from the derivative effects of exposure to: fine particles (PM2.5), ozone (O3) and toxic substances,
not only during atmospheric contingencies, but through continuous exposure. The Mario Molina Center
proposed nine measures aimed at: 1) encouraging vehicle renewal and simultaneously reducing fine particles
and ozone precursors, 2) directly reducing emission of volatile organic compounds in point and area sources,
and 3) improving the Air Quality Management and the Atmospheric Contingency Program.

1 Introduction

The Metropolitan Area of the Valley of Mexico
continues presenting high levels of air pollution and
requires second generation measures to protect the
population from the derivative effects from exposure
to: fine particles (PM2.5), ozone (O3) and toxic
substances, as this exposure is continuous and not
just during atmospheric contingencies.

Studies made by Prof. Mario Molina and associ-
ated researchers for the 2002 and 2003 campaign,
concluded the necessity to focus efforts on reducing
the emission of fine particles from combustion pro-
cesses and emission of volatile organic compounds
(VOCs), ozone precursors, which may exhibit high
toxicity.

Mobile sources continue to be the main cause of air
pollution in the ZMVM. Given the low motorization
rate in the Valley of Mexico 1, private cars grow
at a faster rate than the population, making the
displacement of old units very slow. This situation is
worsening with the legal and illegal introduction of
used vehicles from the U.S. market. The scheduled
introduction of low-sulfur fuels in the country could
generate all the expected potential benefits, if used in
vehicles with modern technologies, this strengthens

1Five inhabitants/vehicle in the ZMVM versus three inhab-
itants/vehicle on the Northern Border

the need to improve regulations over the circulating
fleet and accelerate vehicular fleet renewal, especially
the ones operating with diesel, thus inducing the
purchase of new units with cleaner, more efficient
technologies.

The magnitude of the urban area and the eco-
nomic activities in the Valley of Mexico prompt
that the sources known as ”sources of area” become
increasingly important. Nevertheless, these sources
have not been traditionally delimited for being too
many, being disperse and contributing minimally to
the single unit. Such is the case, for example, of LP
gas domestic leakages or diffuse emission of VOCs
in industries and services that employ solvents,
paints and varnishes. Delimiting these sources is
unavoidable.

Based on the objective of reducing PM2.5 emis-
sions and its precursors, as well as the ozone precur-
sors (O3), and especially VOCs, a process was estab-
lished that allowed identifying and selecting a series
of measures aimed for such purpose. During the last
years, Prof. Mario Molina has been emphasizing the
need to improve mobility in the ZMVM and promot-
ing public transportation. The Mario Molina Center
has actively participated in working groups and var-
ious forums to achieve that these requirements find
themselves in the minds of decision makers and in
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the general population more frequently.

2 Objective

The objectives pursued through the measures pro-
posed are:

• Reduce direct emissions of fine particles and
ozone’s anthropogenic precursors and secondary
fine particles

• Delimit significant sources of air pollution, whose
regulatory framework has a weak or nonexistent
application

• Focus decision making at the highest level of
government on Air Quality Management matter
(Governor of the State of Mexico, Mayor of Mex-
ico City and the Federal Secretaries/Ministers of
Environment, Health, Transport and Energy)

• Introduce new communication components be-
tween the population and environmental author-
ities

• Draw attention of the press and the metropolitan
population regarding air pollution problems

• Increase citizen’s and different sectors of society’s
participation in reducing air pollutants

3 Methodology

The development of this study was based on the
methodology of air quality management in Megaci-
ties, which involves the following four stages:

i) Identifying the problem, which involves rec-
ognizing that the air quality is not acceptable and
determining the severity and cause of the problem.

ii) Formulating policies to solve the problems
identified.

iii) Implementing appropriate policies, which
implies establishing reduction strategies and monitor
compliance.

iv) Keeping the situation under control, which
involves continuous monitoring of results, a more
precise definition of the problem and identifying the

new challenges of air quality.

On the other hand, in the preparation of policies
and measures for improving air quality in the ZMVM,
it is possible to recognize that these can be classified
into three main categories:

i) Regulatory provisions, supported by technology
and oriented to control processes, fuels and emission
treatment

ii) Economic instruments such as incentives, taxing
emissions and emission trading

iii) Public policies adjustments, such as land use
planning, infrastructure development and trans-
portation management

Experience shows that the more effective air
quality management strategies make use of a combi-
nation of these three approaches, along with public
programs of voluntary compliance (which means,
they exceed legal requirements) and programs to
enforce the regulatory provisions through persuasion
and incentives, thus ensuring a fair and adequate
reduction of emissions [1].

The identification of measures considered the
review of recently published documents, including
proposals or actions aimed at improving air quality.
In addition, there were also working meetings with
officials involved. The pre-selected measures were
quantitatively and in greater detail evaluated to
identify and select those that would be viable to
be executed and produced significant reduction of
emissions.

The analysis and selection of measures included
technical, economic, legal and geographic-space
coverage criteria. The measures thus selected were
reviewed jointly with the Metropolitan Environmen-
tal Commission (CAM) to determine the final set of
measures to be implemented in the ZMVM.

4 Results

The Mario Molina Center is proposing that the
following nine measures are put in place in the
MCMA:
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To encourage vehicular renewal and simultaneously
reduce fine particles and ozone precursors:

1. Make vehicle inspection regulations and proceed-
ings more severe for old cars and diesel trucks.
This measure is aimed at reducing fine particle
and ozone precursor emissions from the most pol-
luting vehicles and set forward an accelerated re-
newal of the vehicle fleet. This reduction on vehi-
cle emissions can be achieved through three main
actions:

(a) Enforce inspection of emissions to all circu-
lating vehicles in the ZMVM, regardless of
the type license plate they may have.

(b) Periodically adjust emission limits for mo-
bile sources, which can also be achieved by
adjusting the dynamic test cycles.

(c) Ensure enforcement and improvement of
quality control of mandatory vehicle inspec-
tion programs, especially the tests in diesel
vehicles.

2. Enforcement of an ”Environmental Vehicular
Radar”. This measure seeks to reduce emissions
from diesel vehicles with license plates from out-
side the ZMVM, which do not need to carry out
vehicular inspection in the mentioned area, as
well as reducing vehicle emissions from vehicles,
that even if they did carry out an inspection in
the ZMVM, evidently show that they are pol-
luting. The measure is based on the use of re-
mote sensors to identify those vehicles exceed-
ing the maximum permissible limits (MPL) that
would be defined for this measurement technique.
Therefore pressuring to improved vehicle main-
tenance and renovation of older units.

3. Technological and operational definition of pub-
lic and freight transportation. This measure
seeks to promote the use of low emission tech-
nologies with better energy performance stan-
dards to be used on public transportation, while
promoting organization and operation of intelli-
gent transportation systems at the same time,
assuring coordination between different trans-
portation modes. Introducing this measure im-
plies defining technology requirements that have
to be met by public and freight transportation,
and to establish design, operation and coordina-
tion criteria between transport modes. To en-
courage compliance of those requirements and
criteria, a certification process is proposed (for

which the name ”VIRIDIS CITY” or Green City
has been suggested). We intend to hand out the
Certification to transportation systems, specific
routes, companies, municipalities that meet the
established requirements; moreover, it could be
supported in the use of sustainability indicators,
which would establish competition between car-
riers.

4. Definition of technology, emissions and opera-
tional requirements for Metropolitan Taxis. This
measure seeks to influence three factors that
would reduce emissions from the taxi fleet:

(a) Reduce mileage in trips without passengers,

(b) Fleet renewal, and

(c) Regulate their operation. To achieve all of
the above, it is necessary to promote the
use of low emission technologies and with
the best energy performance standards as
well as establishing design criteria, opera-
tion and coordination among metropolitan
taxis and other means of public transporta-
tion.

5. Introduction ahead of time of ULS fuel in con-
trolled fleets, to allow the use of advanced tech-
nologies. This measure involves the use of ultra-
low sulfur fuels (ULS) in controlled fleets and in-
tensive use (public transportation, commercial,
etc.) that have self-supply stations. This would
allow the introduction of advanced technologies
to reduce emissions from these fleets, without
waiting for the distribution of ULS diesel sched-
uled for January 2009. Thus, the benefits of us-
ing clean fuels and technologies can start since
2007.

6. Replacement of the vehicle ownership tax for
Payment of Sustainable Urban Development
Right Dues. The measure expects to have an
economic mechanism that drives the vehicle fleet
renewal, a better energy performance of the fleet
and reduce problems of road saturation at the
same time. Thus, we proposed redesigning the
way the current vehicle ownership tax is col-
lected, to convert it into a payment of rights dues
that would be defined in by means of: the level
of criteria pollutants and CO2 emissions, energy
efficiency and the use and wear down of urban
space and road infrastructure, among others.
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7. Enforcement of Clean Air Vehicle Bonds. This
measure expects to stimulate scrapping and get-
ting rid of old cars, especially diesel vehicles with
local license plates. To achieve this, we must
have new programs focused on promoting the re-
placement of old vehicles with new technology
vehicles, especially, to strengthen existing pro-
grams of heavy diesel vehicle replacement that
are older. An essential component in order to
get results from these measures is to ensure the
destruction of the vehicles taken off circulation.

To directly reduce volatile organic compounds
emissions in point and area sources:

8. Issuance of regulations for the formulation and
implementation of solvents and products con-
taining volatile organic compounds. With this
measure we seek to reduce volatile organic com-
pound emissions (VOCs) that actively contribute
to the formation of O3 and represent a major
cancer risk for the population, through the de-
velopment of a legal framework defining strict re-
quirements for the formulation, use and applica-
tion of products containing VOCs, such as paints,
inks and solvents (for industrial and domestic
use) and aerosol consumer products, among oth-
ers. The measure addresses three fundamental
aspects:

(a) Reduce VOC content in products,

(b) Limit VOCs’ reactivity in products, and

(c) Explicitly forbid the use of VOCs with
proven toxic properties (for example, ben-
zene) and limit the use of others with prob-
able or lower toxicity (as methylene chlo-
ride).

To improve Air Quality Management and the At-
mospheric Contingency Program:

9. Air Quality Management Expansion in airsheds
surrounding the ZMVM. Based on current scien-
tific evidence, which has shown the interaction
mechanisms from the Valley of Mexico’s airshed
with neighboring ones, this measure proposes
to extend Air Quality Management towards the
Tula-Vito-Apasco region. This will drive the re-
duction of particle emissions and ozone precur-
sors and secondary particle emissions, by control-
ling point sources emission that have proven to
be relevant.

The main management tools that we proposed to be
used are:

• Develop an emissions inventory of the Metropoli-
tan Area of Tula-Vito-Apasco and a regional
PROAIRE.

• Carry out detailed studies on the movement of
pollutants and their atmospheric reactions, to
know in detail the interrelationships between the
Valley of Mexico’s airshed and the Tula-Vito-
Apasco corridor.

• Create an Atmospheric Contingency Program,
which includes local and federal jurisdiction in-
dustries established in that region.

• Incentive programs for the industry (especially
in nonmetallic mineral manufacturing) to reduce
PM10, PM2.5 and SO2 emissions.

• Sulfur reduction in fuels used in the area (espe-
cially in the fuel used at the F. Perez Rios ther-
moelectric power station).

• Incentives for installing and operating industrial
emissions control systems.

5 Conclusions and Recomendations

The measures proposed involve a number of ambi-
tious actions that need to be carried out in order
to achieve the reductions expected, we estimate
that their enforcement can significantly help reduce
emissions into the ZMVM’s atmosphere, as shown in
Table 1, which shows a conservative scenario and one
aggressive or potential, as it describes the maximum
estimated reductions that could be achieved with
these measures and with the technology available
today. The nature of the actions is different, so the
considerations for both scenarios also differ.

On the other hand, the application of the CAMx

Table 1: Estimated reduction in emissions by the
measures proposed

Source:MMC, 2006

2 model and other referenced studies in this paper,
allow us to conclude the necessity of reducing over

2CAMx: Comprehensive Air Quality Model with exten-
sions, version 4.03
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50% of ozone precursors, preferably in VOC, to
achieve compliance with the air quality regulation,
as shown in Figure 1 .

Figure 1: Ozone modeling under different scenarios
for reducing emissions of their precursors

(Typical episode: from April 13 to 15, 2003; Meteorological
Conditions: O3 -South)
Source: MMC, 2006

It is also necessary to point out that the measures
proposed are aimed at addressing the main problems
of air quality. However, new problems will arise
and eventually, will demand the attention of the
Metropolitan Environment Commission.

For the Mario Molina Center, among the new
major challenges identified during the elaboration of
this study, are the following:

“Chocolatizacion” of the vehicle fleet
From November 22, 2005 to August 23, 2006,

1,285,864 used cars coming from the U.S. market
were legalized in the country; they were between 10
and 15 years old. Many of these vehicles are arriving
to the Valley of Mexico and it is common to see
them circulating regularly with a border state license
plate, without vehicle inspection.

Induced traffic and urban growth
The Valley of Mexico’s urban area is growing

inexorably towards the periphery with housing
demand. It is inevitable that the construction of
new roads and expansion of existing ones will induce
additional traffic on the newly expanded roads and

will continue to encourage the use of private vehicles.

Emissions from non-road sources
In the new ZMVM inventories of emissions,

agricultural and construction machinery emissions
will be included, which use highly polluting engines
due to the lack of enforcement on emission control
regulations and procedures. Furthermore, their
relative contribution will be more important when
mobile sources reduce their emissions as a result of
the measures proposed in this document.

Pollution by motorcycles
The population living in ZMVM seems to be choos-

ing motorcycles, in a massive way, as a fast and in-
dividual transportation alternative. Motorcycles are
virtually unregulated in matter of emissions into the
atmosphere, besides of their inefficient occupation of
public space and fostering greater road disorder.
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