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Abstract

This study analyzed the situation of fossil fuels in Mexico from a perspective concentrating on the envi-
ronmental benefits which would result from the introduction of ultra-low-sulfur fuels (ULS) in the transport
sector of the Mexico City Metropolitan Area (ZMVM), as well as in a nationwide scale. In accordance
to the results obtained by the model developed, the introduction of ULS fuels would revert the upward
trend of total vehicular pollutant emissions into the atmosphere, even if we take into account a significant
increase in the vehicle fleet. According to what is established in the program stipulated by NOM-086, in
2008 the introduction of ULS gas and diesel into the ZMVM was complied. It is expected that by 2020 the
transport sector will reduce by 93% its dispersion of sulfur dioxide, 67% of nitrogen oxides, 56% of total
hydrocarbons and 53% of particulate matter with regards to emissions that would exist if these fuel types
where not introduced (baseline scenario). Nowadays, the national scenario is not very favorable, as Pemex
has failed to comply with the last stage of the program established in NOM-086, which contemplates the
availability of this fuel in the entire country. Had this goal been achieved, a reduction in emissions of the
road transport sector for up to a 92% of sulfur dioxide, 67% nitrogen oxides, 57% in total hydrocarbons and
54% in particulate matter would have been reached. Only ULS Premium gasoline is available nationwide,
while ULS Magna gasoline has been available since 2008 only in the Metropolitan areas in the Valley of
Mexico, Guadalajara and Monterrey, and ULS diesel is available only on the northern border and in the
Metropolitan areas in the Valley of Mexico, Guadalajara and Monterrey.

1 Introduction

Mexico has a section of its population of nearly
28 million people that live in urban areas with
problems concerning quality of air. Pollution in the
Metropolitan areas of Mexico City, Guadalajara,
Monterrey and Toluca, as well as cities like Ciudad
Juarez, Tijuana-Rosarito, Mexicali and Salamanca,
is mostly due to burning fossil fuels, mainly by diesel
combustion and vehicle fuel.

In the particular case of the ZMVM, the 2002
emissions inventory published by local government of
Mexico City attributed about 70% of air emissions
from mobile sources. In this context, it is relevant to
predict its evolution to evaluate different control and
prevention measures aimed at reducing serious envi-
ronmental pollution problems in the Valley of Mexico.

Nowadays, numerous advances regarding auto-
motive technology exist in the market focused on
reducing pollutant emissions from vehicles. However,

to take advantage of these technologies sulfur should
be eliminated from fuel until the level of content
of less than 15 ppm is reached, otherwise, this
element will interfere with the devices and advanced
equipment for emission control, causing improper
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operation. A scheduled program was established in
Mexico for the introduction of gasoline and ultra-
low-sulfur diesel throughout the country, which is
stipulated in the regulation NOM-086-SEMARNAT-
SENER-SCFI-2005. Under that program, the
introduction of such fuels would begin in the north-
ern border, and then expand to the ZMVM and
Guadalajara, to finally achieve nationwide coverage
in 2009.

However, to fully exploit the availability of ultra-
low-sulfur fuels it is essential to modernize the ex-
isting vehicle fleet, with the intention that a greater
part of the fleet includes emission control devices.
The renewal of the fleet could be made gradually and
mounting, but it can also be encouraged though re-
newal programs. The Mario Molina Center evaluated
the environmental benefits, in terms of emissions re-
duction, which would be obtained in the ZMVM and
nationwide with the introduction of ULS gasoline and
diesel.

2 Objective

The main objective of this study consisted on evalu-
ating the reduction of emissions into the atmosphere
from the use of ultra-low-sulfur gas and diesel in the
transport sector in the Mexico City Metropolitan
Area (ZMVM), as well as on a nationwide level.

The specific objectives were:

• To develop a model that would allow estimating
emissions from gasoline and diesel consumption
in the transport sector for the ZMVM, as well as
vehicle emissions into the atmosphere until the
year 2020.

• To conduct a national model for estimating emis-
sions of the transport sector based on the model
developed for the ZMVM.

• To evaluate the environmental benefits from the
introduction of ultra-low-sulfur diesel and gaso-
line, in terms of emissions reductions, both for
the ZMVM as for the entire country.

• To evaluate the potential impact and benefits ob-
tained from setting forth the vehicle renewal pro-
gram, both in the ZMVM as well as nationwide.

3 Methodology

To meet the objectives above mentioned, we devel-
oped a model that allows estimating consumption of
gasoline and diesel up to 2020 1, and also estimate
vehicle emissions going into the atmosphere. A base
scenario was raised under the current conditions
and trends, as well as a number of alternative
scenarios. The model was developed to evaluate the
ZMVM: approximately 3.5 km2, including the 16
districts of Mexico City (1,486 km2) and 18 neighbor-
ing municipalities of the State of Mexico (2,054 km2).

The model contemplated ten categories of vehicles
classified by their model year: 1) private cars, 2)
’combis’ (–VW minibuses), 3) pick-ups, 4) trucks, 5)
vehicles of three tons or less, 6) vehicles over three
tons , 7) urban buses, 8) buses, 9) suburban buses
and 10) microbuses and taxis.

In order to assess the environmental benefits of the
introduction of ultra-low-sulfur fuels and vehicular
renewal programs, three different scenarios were
defined:

• Base (BASE) Scenario: Considers that there
will be no change in fuel quality or in automotive
technology. Vehicle renewal continues its histor-
ical trend.

• Ultra-Low-Sulfur (ULS) Scenario: Consid-
ers the introduction of ULS fuel according to
NOM-086 SENERSEMARNAT-SCFI-2005 and
contemplates that new vehicles have the latest
technologies (Tier2 and EURO IV for gasoline
and EPA 2007 and EURO IV for diesel). The
vehicle renewal continues the historical trend.

• Renewal (REN) Scenario: In addition to the
conditions described in the ULS Scenario, this
one additionally considers that the rate of vehi-
cle renewal is higher than the historical trend,
especially in older vehicles that do not have con-
trol systems for emissions.

Based on the detailed analysis and forecast that was
conducted for the ZMVM, the model was adjusted
to a national level in order to evaluate the benefit
of introducing ULS fuels across the country. This
methodology was followed because reliable data exists
for the ZMVM regarding vehicles in circulation, their
fuel consumption, average age, withdrawal rates and
pollutant emissions attributed to this sector, among
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other parameters of interest for our study. On the
contrary, in other areas of the country this data is
not available or the information available is of poor
quality.

4 Results

The results of the analysis showed that the intro-
duction of ultra-low-sulfur content fuels and new
vehicle technologies in the ZMVM (ULS Scenario)
would allow a significant reduction in pollutant
emissions. Regarding the Baseline Scenario, for
the year 2020 a decrease of 92% in emissions of
sulfur dioxide, 60% of nitrogen oxides, 48% oil
and 44% of the total particulate dispersions from
transport sector would be achieved. Additionally,
implementing the renewal program will generate
greater benefits with a decrease of 93% of sul-
fur dioxide, 67% of nitrogen oxides, 56% of total
hydrocarbons and 53% in particulate matter by 2020.

The introduction of ULS fuels will revert the
upward trend in emissions of pollutants into the
atmosphere, and will assure that by 2020 the ZMVM
has cleaner air than it had in 2002, even with the
forecast of an increase in the vehicular fleet. Thus,
by 2020 87% less sulfur dioxide and between 53%
and 45% less total hydrocarbons, nitrogen oxides
and particulate matter will be emitted compared to
emissions from the sector in 2002. The reduction of
total hydrocarbons and nitrogen oxides would bring
as an additional benefit the decrease of pollutants
such as tropospheric ozone, with consequent im-
provements to the health of the ZMVM’s inhabitants.

The results of the exercise where the model was
adjusted to a national level are shown in 2. By intro-
ducing ULS fuel and implementing new vehicle tech-
nologies, for the year 2020 emissions going into the
atmosphere derived from the transport sector will be
reduced as follows: 92% for sulfur dioxide, 59% ni-
trogen oxides, 48% in total hydrocarbons and finally
43% in particulate matter. Additionally if the vehicu-
lar fleet renewal program is implemented nationwide,
a further reduction will be obtained of 67% in nitro-
gen oxides, hydrocarbons 57% and 54% in particulate
matter.

5 Conclusions and Recommendations

The transition to ULS fuels depends on the avail-
ability of resources and technologies that each coun-
try possesses. As Pemex remains the only pro-
ducer of gasoline and diesel in Mexico, it is neces-
sary to carry out the required investments in the na-
tional refining system. According to the timetable
proposed in the regulation NOM-086-SEMARNAT-
SENER-SCFI-2005, by 2009 the availability of ULS
fuel throughout the country would be achieved, which
would greatly reduce emissions from mobile sources.
The gap with regards to the United States in intro-
ducing ULS fuels represents economic losses and en-
vironmental damage, mainly in health. According to
modeling performed for the use of these fuels, every
year of delay in their introduction directly affects the
benefits to be gained. For example, ULS fuels are not
introduced in the assessment period (2002 to 2020),
vehicle emissions in the ZMVM will increase 43% for
nitrogen oxides, 23% for hydrocarbons, 9% for carbon
monoxide and 5% for particulate matter. In addition
to the introduction of ULS fuels in the Metropolitan
Area of the Valley of Mexico as well as nationwide,
we recommend:

• To implement a strategy to accelerate renewal
of the vehicular fleet that includes retirement,
replacement or retrofit of vehicles that do not
have emission reduction systems when they leave
the manufacturer plant.

• To implement control measures for the import of
used vehicles.

• To improve transportation networks, which could
mean expanding the subway, establishing sub-
urban trains, creating land corridors of rapid
transit buses like the “metrobus”, creating taxi
stands, transportation exclusively for schools and
universities, etc.

• The introduction of alternative vehicle technolo-
gies, like hybrids that use gasoline or diesel, nat-
ural diesel-gas and biofuels.
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Figure 1: MMC Flowchart for vehicular emission model
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Figure 2: Estimated nationwide emissions
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