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Abstract

Economic growth and urban development in the Valley of Toluca, coupled with its territorial expansion,
have brought environmental, social and economic challenges that affect the living conditions of the popu-
lation. Improving air quality and specifically reducing particulate matter concentrations (PM10 y PM2.5)
derived from combustion processes, including vehicle emissions, have a direct effect in raising health benefits.

In that sense, at the request of the Ministry of Environment of the Government of the State of Mexico
(SMAGEM), the Mario Molina Center for Strategic Studies on Energy and Environment (MMC) carried
out a specific study on the feasibility of implementing a vehicle restriction program in the municipalities of
the Metropolitan Area of the Valley of Toluca (ZMVT) to control and reduce local air pollution.

Although the proposed measures allow the possibility of significantly reducing pollution, analyses indicate
that the population density trend and the number of vehicles will increase. For this reason, it is important
to accompany these measures with actions and public policies to accomplish an effective change in the
emissions growth trend.

1 Introduction

The trend in concentration of air pollutants in the
Valley of Toluca is directly related to its urbaniza-
tion pace. Traditionally the Valley of Toluca was
characterized by agricultural activity, while today
it focuses on industrial, residential and service ac-
tivities; situation that reflects on the city’s air quality.

Within the urbanization process in the Metropoli-
tan Area of Toluca (ZMVT), the industrialization
period stands out, originating when the industrial
corridor Toluca-Lerma started; it has served as a
center for regional development in the last four
decades of the XX Century and during the XXI.
Integrating business, alongside the economic and
physical-spatial growth of the municipality of Toluca,
consolidated the Valley of Toluca as a receiving area
for migratory flows, in a bigger proportion coming
from Mexico City, but also from other states of the
country like Michoacan and Veracruz.

In 2000, the Metropolitan Area of the Valley
of Toluca was made up of 9 municipalities which
together totaled a population of about 1.5 million
inhabitants. In particular, decentralization of indus-
trial activities, as well as the noticeable evolution

of economic activity in the previous decade (1990)
towards the tertiary sector caused economic growth
to be distributed among other municipalities and the
urban sprawl to increase.

In 2005, three more municipalities joined the
Metropolitan Area of Toluca with a population of 1
610 000 inhabitants. Today, this area in now made
up of 22 municipalities of the State of Mexico which
constitute 12% of the State’s territory and with a
population of over 2 million people, with projection
to increase in the next four years.

The natural growth of the population, human
settlements and industrial areas consolidate the
Toluca Valley as one of the six metropolitan areas
that contribute most to the country’s Total Gross
Output with 44%.

However, economic growth and urban development
of the Toluca Valley have brought environmental, so-
cial and economic challenges that affect the conditions
of life for present and future generations.
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2 Objetive

The objective of this study was to determine the di-
rect and indirect environmental benefits derived from
the implementation of a vehicle restriction program
in the municipalities of the ZMVT.

3 Methodology

The general methodology for selecting and prioritiz-
ing the proposed measures is derived from previous
experiences by the MMC, consultations with other
institutions with extensive experience in the matter,
interviews with experts in the public, social and
academic sectors, evaluations of international experi-
ences and a comprehensive bibliographic review.

In this regard, consultations with stakeholders
with proven experience in air quality and urban
mobility, as well as the analysis of the available data
for public consultation provided by the SMAGEM
were actions that helped identify that private vehicles
significantly contribute to the concentration of air
pollutants and that their emissions will continue
to increase due to the growth trend in the vehicle
fleet and mobility patterns of the inhabitants of the
ZMVT.

The proposed measures are conceived through the
multidisciplinary approach of the Integrated Envi-
ronmental Strategy (EAI) that allows harmonizing
economic growth with air quality improvement of the
ZMVT.

Through EAI we identified possible environmental
benefits for ZMVT, particularly in improving air qual-
ity from implementing measures aimed at managing
the demand for private vehicles. In general, the esti-

mation of criteria pollutant emissions and greenhouse
gases for the different scenarios, compared to the busi-
ness as usual scenario is carried out on the basis that
the equation is as follows:

Ei =
∑
j

Fa
j
Feij (1)

Where:

Ei =pollutant’s i vehicular emissions
Faj =total activity of all vehicles from category j
Feij = represents the pollutant’s i emission factor
for category j

Using the equation we can implement various mea-
sures to reduce emissions generated. Management
measurements of vehicular demand have particular
impact on the overall activity parameter of vehicles,
that is, the Fa factor in the equation above. These
types of measures are aimed at reducing car mileage,
through means that encourage or discourage the use
of vehicles.

As part of this study, a measuring exercise was per-
formed with a remote vehicle sensor circulating in
ZMVT so emissions profile could be obtained, disag-
gregating data by fuel, type of unit and, if possible,
by vehicle age.

4 Results

According to the 2008 Emissions Inventory for the
State of Mexico, the main problem regarding air
quality in the ZMVT is suspended particles, where
10% of these correspond to mobile sources. As for
the ozone precursors, mobile sources contribute 93%
of nitrogen oxides and 56% of VOCs.

The analysis of the emissions inventory for the
year 2010 indicates that private cars are not the
main source of air pollutants; however, although they
are not the major cause they’re still an important
source that must be controlled, in order to avoid
them becoming a problematic segment in the future.

By analyzing in detail mobile sources, it appears
that the segment that most contributes to emissions
on that subject is freight transportation. Therefore,
pollutant control strategies should focus on
freight transportation as a first instance, and
then in private vehicles.
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Furthermore, analysis of inventories allows us to
identify that measures for managing vehicle demand
alone are not enough; to achieve maximum efficiency
in reducing emissions in the Valley of Toluca it’s
necessary to address substantive issues such as proper
urban planning and land use planning where the
creation of an integrated transport system connecting
the urban areas is considered, in order to promote a
modal shift among private car users.

Given the importance of the impacts that particu-
late matter (PM10 y PM2.5) and ozone (O3) have on
public health, it is essential to implement measures
designed at reducing emissions from mobile sources,
since this strategy allows us to combat the main
problems of air quality in the Valley of Toluca, at
the same time that health effects are reduced.

It’s worth mentioning that the assessment made
by the MMC to the ”Day without a car” program
(“Hoy no circula” -HNC) in the Metropolitan Area
of the Valley of Mexico (ZMVM) found indirect
evidence suggesting that this program led to an
increase in the vehicle fleet, but it modernized it
at the same time. However, the modernization
effect dominates in the matter of criteria pollutant,
making the HNC program generate lower net aggre-
gated emissions, thus improving the City’s air quality.

In addition to this and as a consequence of the re-
sults of this study, it is not advisable to imple-
ment a ”Day without a car” program in the
ZMVM as strict as that applied in the nation’s
capital.

In order to prevent environmental problems caused
by vehicles, we suggested that a car restriction
program for vehicles that have not been in-
spected, limit the age of the fleet and restrict
vehicle use only on environmental contingency
events.

Efforts should be directed towards emission
control from freight transportation, using
measures such as an improved vehicle inspection
program, sanctions to visibly polluting vehicles and
restricting the use of vehicles that are old and have
lower quality technology.

Although the proposed measures allow a possibility
of significantly reducing pollution, analyses indicate
that the population density trend and the number of

vehicles will continue to increase. For this reason,
it is important to accompany these measures with
broader actions and policies to achieve an effective
change in the emission growth trend. It is necessary
that we highlight the need for the municipalities of
the Metropolitan Area of the Valley of Toluca to con-
tinue working together on the integration and coordi-
nation of public policies, as the implications of urban
development in the metropolitan area deserve to be
prioritized, both in the short and long terms.

5 Recommendations

With the objective of controlling air quality deteri-
oration in the ZMVT and to foster emission control
generated from mobile sources, we suggested follow-
ing the strategies listed below:

1. Strengthen and consolidate air quality
monitoring systems.- the ZMVT has consid-
erably improved its infrastructure in matter of
monitoring air quality, but it’s still at risk due to
budgetary uncertainty. That is why, we advise
securing financing on this subject for a long term
regardless of the traditional budget allocation.
Once sufficient financing is secured, we suggest
expanding the automatic air monitoring network
(RAMA) once a previous study has been made to
determine which would be the best locations to
install the network, in addition to incorporating
monitoring criteria with special attention put on
PM2.5.

2. Promote and generate research on the con-
tribution of area sources.- as we can see in
the emissions inventory, area sources significantly
affect local air quality, which is why specialists
on this matter must characterize these sources
by making direct field measurements and cen-
sus. Also we recommend strengthening the reg-
istration, regulation and monitoring of all air pol-
lutant emission sources since this information is
essential for evaluating public policies’ develop-
ment and improvement.

3. Establish a surcharge on gas and diesel.-
we recommend a gradual increase in the price
of gas and diesel until a surcharge of 1 peso is
reached throughout the ZMVT. Additionally, we
recommend an annual inflationary adjustment to
the surcharge. Meanwhile, we suggest that the
funds raised from this measure be directed to
a trust fund where all revenue from the Valley
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of Toluca be registered. This resource should
be used to improve the environmental monitor-
ing network, be invested in monitoring pollutant
emissions (such as remote sensors) and for the ex-
pansion of efficient non-motorized public trans-
portation networks. We recommend that the
funds collected by diesel be destined to scrap-
ping programs, price control and the renewal of
the public transportation fleet.

4. Incorporate a right to circulate with envi-
ronmental characteristics.- coupled with the
endorsement and car ownership tax, we propose
a fee for the right to circulate (or discharge of pol-
lutants to the airshed) that is structured based
on vehicle energy efficiency and environmental
performance.

5. Establish a scaling hologram program and
implement a HNC for vehicles with no
inspection.- the modification will establish 5
types of different holograms according to the ve-
hicle’s age and environmental performance. Re-
strict vehicular circulation for unverified cars, as
well as verified vehicles, these last ones only in
atmospheric contingency events

6. Establish control actions for freight
transportation.- incorporating freight trans-
portation to a similar scheme of the HNC is sug-
gested, with restricted days and schedules, giving
holograms according to technology and age of the
vehicle.

7. Establish control actions for public trans-
portation. we propose using the resources ob-
tained from the gas surcharge and the incentives
in terms of tariffs to improve the quality, security
and environmental performance of this sector.
The strategy contemplates limiting the taxis’ age
to 10 years and public transportation to 20 years;
in turn a scrapping program and a vehicle fleet
renewal program should be established.

8. Expand the sanction program for vehicles
and freights that are visibly polluting us-
ing remote sensors.- the recommendation lays
in using remote sensing equipment to sanction
visibly polluting vehicles and freights, as an ad-
ditional measure to existing patrols. Although
this type of monitoring applies to all modes of
transportation, we recommend placing particu-
lar emphasis on freight transport.

9. Control vehicle fleet expansion by restrict-
ing vehicle registration.- this policy is closely
linked to the scaling of the HNC program as
it adds a value to the license plate, creating a
private scrapping scheme, which speeds vehicle
replacement and compensates people with older
cars. This policy must be applied jointly with
Mexico City (DF). We recommend auctioning
150 000 license plates for private cars every year
(12 500 per month) between the two entities; 60
percent for the state of Mexico (7 500 monthly)
and 40 percent (5000) for Mexico City, percent-
age that is derived from the population distribu-
tion1. During 2014 license plates should auto-
matically be registered to the person when the
car ownership, rights or endorsement payments,
and the vehicle inspection are made.

10. Incorporate vehicles and freight’s physical-
mechanical inspection, particularly in re-
gards to the catalytic converter.-the mea-
sure proposes that physical inspections are in-
corporated to ensure the good condition of the
vehicles, especially their catalytic converters. In
addition, we recommend that before new cars are
sold in the ZMVT, a test should be made at a lo-
cal certified test site to define its environmental
and energy performance. Addressing the region’s
lack of infrastructure and the actual technical re-
quirements, we suggest to reduce the frequency
of gas inspection from twice a year to once for
cars with an age below 10 years.

11. Adjust the environmental contingency
program.- the ZMVT does not have a contin-
gency program, which is why we suggest having
one.

12. Establish territorial, urban and mobility
planning for ZMVT.- this strategy proposes
a number of actions, among which the following
stand out: construction of ”mexibuses” routes
in the region, urban planning, vehicular control
zoning, compacting the city and mixes land uses.
All with the objective of encouraging the use
of other means of transportation and reducing
the traveled distance by the inhabitants of the
urban area.

115 million people are estimated in the State of Mexico
(EM) and 10 million in Mexico City for a total of 25 million
people, equivalent to 60% and 40% respectively.
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Proposals one and two will increase the knowledge of
ZMVT’s air quality to evaluate, adjust and expand
the scope of the proposed measures.

Strategies number three to eleven are aimed at
reducing emissions from mobile sources through the
renewal of the vehicle fleet with cleaner technologies.

Finally, the twelfth strategy outlines some neces-
sary actions so that in the long term, transportation
emissions are lower and easily controllable.
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