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Abstract

The present study evaluated the environmental benefits from the introduction of ultra-low-sulfur diesel
(ULSD) -Concentrations below 15 ppm- in the reduction of emissions into the atmosphere, as well as the
environmental effects that scrapping policies will have as a result of opening up the border to vehicles
imported from the United in compliance with the North American Free Trade Agreement (NAFTA). It was
demonstrated that using this type of fuel will reduce, by 2025, 500,000 annual tons of nitrogen oxides (NOx)
emissions, and 20,000 tons/year of particulate matter (PM10), which would have an important impact on
the air quality of our country. Furthermore, the scrapping program showed positive short-term results,
accelerating the renewal of the vehicle fleet and thereby inducing a reduction of pollutant emission levels.
ULSD is available on the northern border area of the country since 2007, extending its availability to the
metropolitan areas of Guadalajara, Monterrey and Mexico City in 2008. However, to date, the benefits
estimated in this study resulting from the introduction of ULSD has not been reached because of failure
to comply with the last stage of the program established in NOM-086, which establishes the availability
of ULSD fuel nationwide. Between October 2005 and May 2012 the heavy motor vehicle fleet increased
by about 275,000 units, 10% of which represented used imported cars and 90% were new cars sold in the
country.

1 Introduction

In Mexico diesel consumption is closely linked to eco-
nomic activity. Over the last 40 years (1965-2005)
the domestic consumption increased from 50 million
barrels per day (mbd) to more than 300 mbd. World-
wide, the consumption of this type of fuel increased
from 5600 to 22300 mbd during the same period of
time.

In developed countries (U.S., European Union and
Japan), engine manufacturers were forced to meet a
series of requirements to drastically reduce emissions
of PM10 and NOx. With this, for the past 20 years
they’ve achieved up to 98% reduction in emissions of
these pollutants.

New diesel technologies have made engines cleaner,
quieter and more powerful than before. Some of these
innovations include electronic controls that allow pre-
cise amounts of fuel injector flow to the cylinder, di-
rect injection systems through common rail, improve-
ments in the combustion chamber, as well as advanced
emission control systems such as oxidation catalysts
for diesel vehicles (DOC), particulate filters (DPF),
exhaust gas recirculation systems (EGR) and selec-

tive catalytic reduction equipment (SCR).

In order for these equipment and emissions control
systems to work properly, sulfur must be removed
from diesel and thus achieve a more efficient and
cleaner engine performance. The evolution towards
ultra-low-sulfur energy has been made gradually, and
in some cases it has been achieved on a regional basis,
giving priority to the great metropolis.

Regarding the regulations on pollutant emissions
in new heavy diesel vehicles, our country continued
-with a certain phase difference- the strategy taken in
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place in the United States and the European Union.
Regulation NOM-044-SEMARNAT-2006 establishes
the maximum permissible limit of major pollutants
for heavy-duty diesel vehicles, it also has a flexibility
that allows the new units to comply with the maxi-
mum values set by the EPA or with the values con-
templated by Euro standards (EPA 98 or Euro III
from 2006 to 2008, and EPA 2004 or Euro IV from
2008 to 2011).

The ULSD has more than 15 ppm of sulfur. Its
introduction began in October 2006 to supply Ciu-
dad Juarez, Chihuahua. In January 2007 ULSD use
was extended to the rest of the northern border area,
and continued to the Metropolitan Areas of the Valley
of Mexico, Guadalajara and Monterrey in 2008. Ac-
cording to the program marked in regulation NOM-
086-SEMARNAT-SENERSCFI-2005, the fuel supply
to the rest of the country is still pending.

2 Objective

The overall objective for this project was to assess the
environmental impact of the use of ultra-low-sulfur
diesel, and the implementation of various policies af-
fecting the development of the vehicular fleet sector
in Mexico, with the purpose of identifying strategies
to obtain greater energy efficiency and reduced pollu-
tant emissions into the atmosphere.

The specific objectives were the following:

• Assess trends in technological development of
diesel engines and the evolution of the quality
of diesel fuel in Mexico.

• Assess trends and forecasts of diesel consumption
in Mexico by 2025.

• Based on the information above, develop an
emissions model that will allow the calculation
of environmental impacts, in terms of particulate
emissions (PM10) and nitrogen oxides (NOx), of
the possible scenarios in the developing national
transportation system.

• Identify development strategies that will allow
improving the energy efficiency of the road trans-
port sector, as well as reducing its emissions.

3 Methodology

A model was developed to quantify PM10 and NOx

emissions from the national transport system, which

was based on the available information on the size
and characteristics projected for the vehicle fleet and
official forecasts of diesel consumption in Mexico up
to 2025.

The model developed is a fundamental tool in
analyzing the possible scenarios of historical con-
sumption trends of automotive diesel, depending on
the size and characteristics of the vehicle fleet and
its energy and environmental implications. In order
to compare the environmental impacts the various
policies on diesel fuel quality and vehicular fleet
development, a baseline scenario was established as
well as three alternative scenarios:

• Base Scenario: For the base scenario, we
adopted the Ministry of Energy’s automotive
diesel consumption forecast for the period 2007-
2015, which was inferred up to 2030 with the
same annual growth rate, and considering an au-
tomotive diesel quality equivalent to 500 ppm of
sulfur.

• Scenario I. Introduction of ultra-low-sulfur
diesel, according to NOM 086: the timely
introduction of ULSD was considered, as
stipulated in the NOM-086-SEMARNAT-2005-
SENERSCFI calendar.

• Scenario II. Expansion of the scrapping pro-
gram: In addition to the introduction of ultra-
low-sulfur diesel, we proposed an accelerated re-
newal of the diesel vehicle fleet through an ag-
gressive unit scrapping program, taking advan-
tage and expanding the mechanisms that were
implemented by the federal government and AN-
PACT.

• Scenario III. NAFTA 2009 trade openness:
Coupled with the introduction of ultra-low-sulfur
diesel, we proposed what could happen in 2009
after the opening of the border to the undis-
criminating importation of used vehicles from the
United States and Canada, according to what
was established in NAFTA.

4 Results

Figure 1 and Figure 2 show the results obtained in the
four evaluated scenarios for NOx and PM10 emissions,
respectively. One can see that the entry into force of
the NOM-086, which establishes the total availability
of ultra-low-sulfur diesel starting 2009, would allow
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a significant decrease and increase of emissions for
the evaluated pollutants. By 2025, the use of such
diesel would represent a reduction of about 500,000
tons/year in NOx emissions and 20,000 tons/year of
PM10.

Figure 1: Comparison of nitrogen oxides emissions
between scenarios: Base, NOM 086, Scrapping and
NAFTA

The NOM-086 scenario considers the renewal of
the vehicle fleet in a gradual and baseline manner; in
scenarios II and III we evaluated the effect that the
scrapping program and NAFTA’s commercial open-
ing would have over the vehicular fleet, and there-
fore on emissions into the atmosphere. Model results
showed that both programs have a positive effect in
the short term, the scrapping policy will accelerate
the renovation of the vehicular fleet and therefore pro-
vides a premature reduction in emissions, comparing
itself with the NOM-086 scenario. On the other hand,
the commercial possibilities NAFTA will offer, by al-
lowing entry into the country of used vehicles with
past generation technology, will delay the renewal of
the fleet and the reduction of emissions into the at-
mosphere.

5 Conclusions and Recommendations

Given the results obtained, the following recommen-
dations are proposed:

• The environmental benefits arisen from the entry
into force of regulation NOM-086 may be even

Figure 2: Comparison of particulate emissions be-
tween scenarios: Base, NOM 086, Scrapping and
NAFTA

higher if the current scrapping program is ex-
tended and if 150,000 old and polluting vehicles
currently circulating in the country are replaced.
The sooner the fleet modernization is completed,
the greater the benefits to the environment and
to people’s health will be. The combined effect
of both NOM-086 scenarios, plus scrapping, will
allow a significant improvement in Mexico’s air
quality.

• If a 40% growth in the diesel use car fleet is met
in the 2009-2012 period with used cars that don’t
comply with the Norm NOM 044, the benefits of
introducing ultra-low-sulfur diesel fuels will be
lost.

• It is necessary to provide systems for vehicular
verification nationwide that guarantee that all
diesel vehicles comply with the current regula-
tions on emissions. This should apply to both
cars that have a federal license plate issued by the
Ministry of Communications and Transportation
and those who have state license plates.

• Introduction ahead of time of ultra-low-sulfur
diesel in all cargo and passenger transportation
fleet as well as in controlled fleets of intensive
use.

• With the border opening-up to massive used car
imports, as established in the North American
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Free Trade Agreement, the benefits of the ULSD
would be lost with the entry of vehicles that don’t
comply with the current regulations on emis-
sions.

From the obtained results it is concluded that the
proper compliance of NOM-086, which would imply
the nationwide availability of ULSD starting 2009,
will be the core factor for reducing pollutant emis-
sions into the atmosphere. However, to fully exploit
the effort of having this type of fuel, it is necessary
to carry out the renovation of heavy vehicular fleet
to diesel, supported and accelerated by the scrapping
program. The availability of ultra-low-sulfur diesel, a
renewed fleet with the appropriate technology to reap
the benefits of this fuel and a proper maintenance on
vehicles will contribute significantly to the reduction
of air pollution problems in the country, mainly in
PM10 and NOx.
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