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ABSTRACT

The growing number of motor vehicles in urban areas has generated negative
impacts on costs for users and bus operators due to congestion and the increase in
travel time. Furthermore, transport sector is a significant user of energy, especially
fuel, and a great responsible for greenhouse emissions. In order to mitigate these
externalities, transport companies try to incorporate into their processes innovative
tools and best practices in management, like the so-called economic-driving. The
economic-driving seeks to reduce fuel consumption, greenhouse emissions and
operational costs. This paper aims to present the results of an economic-driving
programme implemented in a public transport bus company in Brazil, in the period of
2010-2013. The methodologies used were exploratory, descriptive and case study.
The results showed a reduction of fuel consumption by 429,064 litres, even though
the fleet increased by 12.13%. The analysis of the consumption of brake linings in
eleven buses, running the same itineraries by the same drivers, decreased 52.5 %.
Based on the Embrapa’s methodology for the calculation of greenhouse emissions
the company stopped emiting 12,738,910.16 kilograms of CO2 in the atmosphere. In
conclusion, the case study confirmed the feasibility of applying economic-driving
strategies and the economic and social advantages with the programme for the
company.

Keywords: Public transport. Economic driving. Environmental impacts. Costs
reduction.

1 INTRODUCTION

The growing number of motor vehicles in urban areas has generated negative
impacts on costs for users and bus operators due to congestion and the increase in
travel time. Furthermore, transport sector is a significant user of energy, especially
fossil fuels, and a great responsible for greenhouse emissions. In order to address
these concerns, a vast number of researchers, public and private institutions, of
various continents, are involved in the debate seeking to find out what actions need
to be undertaken to meet solutions (EMBRAPA, 2009; Urban Land Institute, 2009;
Coelho, Verband Region Stuttgart , 2006; Farias, Rouphail, 2008; Moriarty, Honnery,
2007; Ma, Xie, Han, 2012; Minett, Pearce, 2011; Gongalves, 2014).

The studies of Urban Land Institute and Cambridge Systematics, Inc. (2009, p.1)
affirms that transport greenhouse gas (GHG) emissions "are the result of the
interaction of four factors: vehicle fuel efficiency, the carbon content of the fuel
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burned, the number of miles that vehicles travel, and the operational efficiency
experienced during travel." Based on that statements, the studies indicated four
basic approaches for the development of strategies for the reduction in GHG
emissions. Are they:
e Vehicle Technology - Improving the energy efficiency of the vehicle fleet by
implementing more advanced technologies,
e Fuel Technology - Reducing the carbon content of fuels through the use of
alternative fuels (for instance, natural gas, biofuels, and hydrogen),
e Travel Activity - Reducing the number of miles travelled by transportation
vehicles, or shifting those miles to more efficient modes of transportation, and
e Vehicle and System Operations - Improving the efficiency of the transportation
network so that a larger share of vehicle operations occur in favourable
conditions, with respect to speed and smoothness of traffic flow, resulting in
more fuel efficient vehicle operations.

The economic-driving programme concentrated on the approach vehicle and system
operations, having advantage of new vehicle and fuel technology available, vehicle
maintenance and personal's training. The objective of the programme was to
decrease GHG emissions, fuel consumption and operational costs. Moreover, the
strategies used sought to avoid accidents, stress to the drivers and, as a
consequence, to improve work environment and the level of service to the users.
The programme worked on three main topics: the driver skills and training, the
vehicle technology and maintenance, the fuel quality and the routes.

Economic-driving can be applied to all kinds of transport means, particularly those
who depend on fossil fuel as energy source. Pollution is one of the main aspects
which derive the rules, legislation and the general concern about the economy of
fossil fuels. The petroleum products, when burned, emit particulates and gases that
negatively impact the planet's ecosystem and human health (IMTT, 2014). Moreover,
Governments and transport companies, moved by the market and competitiveness
or seeking for social efficiency and financial stability, are constantly searching for
alternatives to reduce costs and improve the organizational processes.

This paper aims to present the results of an economic driving programme
implemented in a public transport bus company in Brazil, in the period of 2010-2013.
It highlighted the way the economic-driving can reduce costs for a bus company,
emphasizing a practical application using experimented techniques of economic
driving program. The study can be justified based on its strategic and environmental
value. The rationalization of fossil fuels is relevant as they are non-renewable fuel
sources and in addition, directly influences the environment and pollution, by burning
it. Furthermore, it becomes an item of great impact on the results of the companies
because diesel oil consumption takes large share of the total costs.

The studied theme is of high concern to managers, considering that the consumption
of less fuel, maintaining the same mileage, means raising productivity, what present
positive outcome for the business. For administration the relevance is to contribute to
the sharing of knowledge through the organization, making them more sustainable
on the economic and environmental point of view. It is also important to disseminate
the commitment to environmental issues to the employees, either through
sustainable practices in the production process or encouraging other projects linked
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to sustainability, the so-called environmental responsibility. These values will cross
the gates of the company and reach society.

The methodology used for the study was: exploratory, descriptive, documentary and
a case study. The study was conducted in an urban transport company, founded in
1969 in the city of Lages, Brazil. It has 240 employees, 57 buses operating on urban
transport, traveling on average 260,000 kilometers and carrying an average of
550,000 passengers per month. The company is positioned in the urban transport
market as a public concessionaire, got through bidding of Municipal Public Power.
The study was performed in the traffic division. The data were collected from
documents and management reports. Eighty drivers participated in the fieldwork.
The fuel used in the engines of the bus fleet is the diesel S-1800, which has been
improved over the years, since the Brazilian Federal Government started to invest to
use cleaner energy sources.

It was developed parameters to calculate the volume of spared fuel based on the
numbers of thirty-eight vehicles, operating at a fixed line, by averaging the consume
of each bus during the year 2008-2009. To calculate the amount of CO2 that the
company no longer pumped into the atmosphere it was used the parameters
provided by Empresa Brasileira de Pesquisa Agropecuaria (EMBRAPA - Brazilian
Company for Environment and Agriculture Research). It was calculated the volume
of brake linings consumption using Excel spreadsheet to compare the expense
volume before and after the implementation of the economic driving programme.

2 PASSANGER URBAN TRANSPORT IN BRAZIL

The urban public transport by bus is an essential service to the Brazilian population.
In the last decade it has required improvements to the quality of its services in order
to meet the needs of users. This happens especially given the increasing use of
private individual transport, which can be considered unfeasible both in socio-
economic and in environmental conditions for cities that want to develop in a fair and
sustainable manner (Lanzoni; Scariot; Spinillo, 2011).

The bus is probably the most widespread collective mode of transport worldwide.
This is related to its flexibility, its ability to adapt to different demands, its simple
technology and its ease of changing or creating new routes. In addition to the low
cost of manufacture, implementation and operation when compared to other high
capacity transport modes (Schein, 2003). The urban transport systems of Brazilian
cities have a number of different types of vehicle operating passengers transport
services. There are several manufacturers in the bus market and, consequently,
competition becomes increasingly fierce. Every year there are new standards for
vehicles being sold in the market due to the technological innovations proposed by
the constructors (Pamplona, 2000).

According to Gongalves (2014) Brazilian cities face numerous problems related to
urban transport what affects the standard of living for its citizens, such as: loss of
mobility and accessibility, traffic congestion, increasing environmental impacts of
transport, greater travel times. Urban public transport systems, despite some major
investments in specific cities or areas, it remains insufficient to meet the growing
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demand and has experienced cyclical crises mainly to the mismatch between costs,
rates and revenues, as well as the shortcomings in the management and operation.

To reverse this situation it is necessary a revision of the current model of urban
transport in the Brazilian cities, providing better mobility options, along with higher
overall system efficiency. In order to achieve such results, public policies should be
adopted to ensure: (1) better standard of living for all sections of the population,
translated into decent transport, traffic safety and accessibility for carrying out the
essential activities of modern life; (2) availability of an integrated transport network,
working with social and operational efficiency, with effective priority to collective
means; (3) high standard of environmental management, controlling the level of air
pollution and noise (Schein, 2003).

2.1 Sustainability in transport operation

The transport sector has attracted the attention of the international community for
being pointed as one of the biggest responsible for the intensification of global
warming and its adverse effects on the earth's environment. Carbon dioxide (CO2) is
one of the most significant pollutants harming the earth's ecosystem. The emission
of these gases cause the so-called "greenhouse effect ", what influences the rise of
the average earth's atmosphere temperature. Diesel oil is a non-renewable source of
energy. The process of burning fuel in a combustion engine, produces gases,
vapours and particulate, and they are launched directly into atmosphere. The diesel
emissions have the gas carbon monoxide, nitrogen oxides, hydrocarbons, sulfur
oxides and particulate (black smoke), which contributes to increase greenhouse
gases (Volkswagem, 2009).

When 1 liter of gasoline gets to the gas station and even before combustion, it has
already issued to the atmosphere 507 grams of CO2. Similarly, 1 liter of diesel oll
before being completely converted into energy in the engines already issued 510.4
grams of CO2. Adding the CO2 equivalent emitted from the burning of these fuels, 1
liter of gasoline emits a total of 3.65 pounds CO2 equivalent and 1 liter of diesel 4.01
pounds CO2 equivalent (EMBRAPA, 2009).

According to EMBRAPA (2009), data calculated on the basis of information provided
by a bus manufacturer, in a 100 kilometres journey the diesel vehicle releases 29.69
pounds of CO2 equivalent into the atmosphere. These values corresponds to the
greenhouse gases emitted by industry in the extraction, refining, processing and
transportation associated with the fuel, in addition to all the carbon dioxide produced
in burning the fuel. A flex' vehicle that used pure gasoline emits, on the same
distance, 35.10 pounds of CO2.

Government institutions together with transport sector conducted studies in urban
public transport in the major cities of Brazil searching for alternatives in order to
change the energy sources for more sustainable solutions. The studies concentrated
on three main focus: the emission of local pollutants, including heat; the contribution
of emission to the greenhouse effect, especially CO2; and the alternative fuels in
public transport by bus seeking to encourage experiments with biodiesel, bethanol
(mixture of biodiesel and ethanol), CNG and hybrid electric technologies (Fetranspor,
2014).

! Engine technology able to use gasoline or ethanol fuels.
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A first evidence of the studies was the confirmation that the set of renewable and
non-polluting energy sources are not enough and are not even adapted to the
automotive market for use on a large scale, despite the steps already taken towards
hybrid and electric vehicles, what are more efficient on energy consumption and non-
polluting (IMTT, 2014). Therefore, it is required more investment in research and
development to grow in technologies solutions. However, the problems about energy
use are already on the table of managers. The immediate solution is to seek
sustainable alternatives whether through adoption of available technological or
management and processes innovations, or better, the combination of both.

Furthermore, due to the fierce competitiveness, one of the great challenges of
government and transport companies is, on one hand to generate revenue and, on
the other hand to reduce operational costs in order to guarantee the financial stability
and to offer lower costs to the users (Gongalves & Novaes, 1996). Studies and
practical experiences show that the correct way to operate a vehicle reduces fuel
consumption, providing financial savings for the companies and safety to the drivers
and users, what may increase their sustainability (Verband Region Stuttgart , 2006).
The environmental responsibility of organizations is based on sustainable growth
that respects the environment. According to Trennepohl (2009), environmental
liability is the set of attitudes, individual or organizational, focused on the sustainable
development of the planet. That is, these attitudes should take into account the
adjusted economic growth to environmental protection today towards to
guaranteeing sustainable life to future generations.

2.2 Economic driving

The economic driving tools includes a set of techniques that provides reduced fuel
consumption, increases life for the vehicle component’s, and seeks greater safety for
the drivers and for the traffic (Bogoni, 2003).

Fuel consumption in Brazil in 2012 increased 6.1% over the previous year, totaling
129.6 billion liters. There was an increase of 7 % in the consumption of diesel oil in
the same period: from 52.2 billion liters to 55.9 billion liters (ANP, 2013). According
to Silva (2001), the transport sector is responsible for 76% of the total consumption
and, from this number, road transport takes 97%. The challenge of reducing this
level of diesel oil use is justified considering the environmental impacts of
greenhouse gases, and also due the trend of world oil reserves depletion.

Besides the environmental claims, managers of different organizations faces day by
day great difficulties to reduce their production costs and to increase profitability,
what is not different for transport companies that have on the top of their costs the
diesel oil. Considering there are no longer fast perspectives in the horizon for large-
scale replacement of fossil fuels, the rationalization is of great value for the economic
balance in transport companies. The cost management works to provide information
on opportunities to improve the economic results performance for the companies
(Bruni; Fama, 2008).

An important technological innovation alternative for transport companies to improve
financial performance is to find a way to raise the average mileage with the same
amount of fuel consumption. The economic driving aims to decrease the average
fuel consumption and to increase the life for the vehicle component’s, based on
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technical tools and instructions for driving the vehicles (Mercedes Benz, 2007). For
economic operation the vehicle must be conducted avoiding accelerations and
frequent and unnecessary braking. The vehicle speed must be compatible with the
traffic conditions and the gear should be selected judiciously to ensure the best
functioning of the engine, whenever possible, in the most economic engine rotation
(Mercedes Benz, 2007).

The driving skills of the driver, according to obtained guidance and instructions,
personal habits acquired during his work experience, determine in great way the fuel
consumption of the vehicle. Volkswagen's Manual (2009) points out some
techniques for economic driving: (1) take advantage of the inertia of the vehicle; (2)
using the tachometer to drive; (3) always travel with the vehicle in gear; (4) changing
gears with ideal speed; (5) using the vehicle power only when necessary; (6) driving
with traffic forecast; (7) using the brakes correctly; (8) do not use intermediate
accelerations; (9) using the least number of possible gear changes; (10) maintain
constant speed.

According to IMTT (2014), energy efficiency reference values for each vehicle and
outside factors affecting the vehicle, the practice of an economic and eco-driving,
require the adherence to certain important principles. It is considered an economic-
driving, the practice of driving a vehicle using the least amount of energy, with the
lowest mechanical wear and the lowest environmental impact. The economic-driving
depends on some key factors: (1) driving skills and manner; (2) choice of the route;
(3) time savings; (4) the vehicle specifications; (5) vehicle maintenance and best
practices (Bogoni, 2003).

The reduction of fuel costs can only come into practice when the professional driver
applies the knowledge of economic-driving techniques. Therefore, training the
drivers is essential. For acquiring the knowledge it is necessary to take especialised
theoretical and practical lectures, applying a methodology easily understood by the
drivers. According to Bogoni (2009, p. 29), in Brazil from the mid -1980s the training
of professional drivers has been considered as necessary and strategic by transport
companies. In the past the characterization of a good driver was only related to
those who were not involved in traffic accidents. This situation changed as time
passed because of the need to involve the drivers on the responsibility to reduce the
operational costs.

For Spitzer (1997, p.175), nothing can distinguish better the exceptional companies
from the mediocre than the commitment to training the staff. The most successful
companies in the world are those that invest more in training their employees.
Successful companies described by the author differ from others, when identifying
new technologies, investing in searching for competitive advantages on several
fronts, including that of his intellectual capi nment and its dynamics. This
environment dynamic is related to how the space where tal, considering knowledge
and information became basic value for any organisation.

The drivers have the power to decide to apply the knowledge acquired according to
their motivation to perform their tasks, considering the human motivation refers to
why people behave in a certain way. According to Chiavenato (1993) individual
motivation for carrying out certain task is evidenced by acts and practices and the
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behavior is also a result of the work environment. The behavior depends not only on
past or the future, but the current environment a person is works and his
psychological perception of it. The force mentioned by the author is confirmed when
the bus driver shows commitment to the company where he works, and also
receives a good working environment, even challenged by the targets, he seeks to
fulfill them.

In their studies Oliveira e Orrico Filho (2004) affirms that the diesel fuel has a
significant share of transport fare for the users. Therefore, the authors recommend
more attention both in the measurement of fuel consumption, regulating the engines,
improving technology, and implementing the national guidelines to improve the
productivity and quality of transport programme.

In order to conduct a performance analysis to measure whether the objectives are
being achieved or not the company needs to take the historic series of individual
average fuel consumption of each vehicle associated with the average fleet before
the starting of the drivers training in order to compare them with fuel consumption
after the completion of the programme. In this way it can be established an indicator
for the monitoring of the application of economic-driving techniques. This analysis
can also be used for planning and for assisting decision making (Hampton, 1990).

3 THE CASE STUDY ANALYSIS

The findings pointed out that each of the eighty drivers involved in the fieldwork drive
the vehicle in a different way, resulting in different level of fuel consumption.
Moreover, it was observed that the second highest operational cost is related to fuel
consumption. According to the company managers, it was used a special fuel to
avoid releases of greenhouse gases, that's way fuel prices raised. The company
implemented the economic-driving programme in mid-June 2009 and gradually
introduced all drivers till the month of December 2009. The experience that its
success dependeds on some key factors: (1) driving technique; (2) choice of the
route; (3) time savings; (4) vehicle standard and technology; (5) vehicle maintenance
and best practices (Bogoni, 2003).

Based on the economic-driving features of Bogoni (2003 ), the company gave the
following instructions to the drivers:

e The vehicle with electronic engine increases the average km/l when using the
inertia in favor, with gear and no acceleration, because it enters fuel
consumption zero regime in this condition;

e Using the tachometer to drive: it is a device on the dashboard to provide
information to the driver about the engine rotation - in flat topography the
driver should use higher gear and lower rotation;

e Always travel with the vehicle in gear, because the braking system will be
required within a normal operating condition, with normal slit;

e Making changes gears with ideal rotation, guided by the tachometer: the
driver must make changes gears according to the ground, using in flat
topography and slopes the lowest possible rotations, and when going up hills
use higher rotations and taking advantage of the full power of the vehicle;
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Using vehicle power only when really required: the vehicle's power should be
used as little as possible because this operating condition greatly increases
fuel consumption; the torch is the ideal track to achieve the lowest fuel
consumption;

Using traffic prediction guidance: the urban roads present several situations
that require the vehicle to be long stopped including traffic lights, preferred
roads, roundabouts, traffic congestion; the driver must use good traffic
forecast to remain the shortest time possible under those conditions, avoiding
slow gear for the vehicle what raises fuel consumption;

Using the brakes correctly: the service brake must be used only to the vehicle
stops or emergency situations; for speed corrections should be used other
resources such as deceleration; it is also important the use of the brake motor
right way, because the engine brake has maximum effect in high regime of
rotation;

Not using intermediate accelerations: intermediate rotations or raises are
unnecessary because the vehicle is not in gear, so it does not contribute to
power and speed;

Using the lowest possible number of gear changes because when changing
gear the engine stops the power between the gearbox, increasing the fuel
consumption: using appropriate traffic forecast the driver identifies the real
need to make the gear changes;

Maintaining constant speed whenever possible, avoiding speed oscillations
that forces higher engine rotations.

Table 1 shows a significant reduction of fuel consumption in the period of 2008 to

2013,

and the amount of litres of fuel saved per year, resulting of the applied

programme in the company.

Table 1. Results of economic driving programme in the period of 2008 to 2013

Km run by Fuel Avarage fuel Saved fuel Saved

Year the fleet consumption comsunption (litres) money
(liters) km/I (R$)
2008 3,126,395 1,305,766 2.39
2009 3,082,860 1,258,885 2.45
2010 3,134,396 1,174,390 2.67 102,454 183,653.02
2011 3,076,084 1,155,216 2.66 103,627 184,526.65
2012 3,028,129 1,122,401 2.70 113,537 208,777.65
2013 3,148,558 1,175,829 2.68 109,446 232,125.35
TOTA | 12,387,167 4,627,836 429,064 809,082.67
L

Source: the studied company (Transol Ltd. Lages).

The data in Table 1 shows that in 2009, when the economic-driving programme
started, the vehicle began to run higher mileage per liter of fuel. In 2010 when all
trained drivers was working, the average km/l rose further, stabilizing in the third year
and going up even more in the fourth year. In this case study the saved fuel was
calculated using the established parameters based on the comsunption of thirty eight
vehicles running in the same itinerary, calculated by averaging the bus of each fixed
itinerary, during the year 2008-2009.
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Table 2 shows the volume of CO2 that have ceased to be emitted into the
atmosphere after the introduction of the economic driving programme. According to
EMBRAPA (2009) and the data provided by the bus manufacturer, every trip of 100
km made by a diesel vehicle releases 29.69 kg of CO2 to the atmosphere.
Therefore, the volume of diesel fuel saved could cover additional 160,218.60 km,
what means that the studied company avoided the emission of a volume of
47,568.90 kg of CO2 into the atmosphere in the period of 2010 to 2013.

Table 2: Volume of CO2 that have not been released to atmosphere with the
introduction of the economic driving programme

Year Avarage fuel Saved Km that could be run CO2 volume not
comsunption fuel using the saved fuel released to

km/I (liters) (Km) atmosphere (Kg)
2010 2.67 102,454 38,372.28 11,392.73
2011 2.66 103,627 38,957.52 11,566.49
2012 2.70 113,537 42,050.74 12,484.86
2013 2.68 109,446 40,838.06 12,124.82
TOTAL 160,218.60 47,568.90

Source: from the authors

Moreover, it is worth noting the economic aspect: the organization saved in the
studied period R$946,686.81 (R$2.2064/l X 429,064 liters) - values calculated using
the price for a liter of diesel in February/2014. Likewise, it was observed there was a
reduction in the consumption of replacement components and brake lining for the

fleet.
Table 3: Brake lining consumption in the period of 2010
Bus Km year before | Brake lining | Km year after | Brake lining
numb | starting the | consumptio | starting the | consumption after
er programme n programme starting the
programme
24 56,992 24 43,843 8
34 20,371 8 26,191 4
37 37,003 16 22,829 0
45 61,691 24 61,099 16
46 45,406 16 45,936 4
47 63,441 24 59,638 8
48 72,469 36 57,561 12
51 49,775 12 48,492 8
52 50,342 36 50,401 24
64 66,274 24 63,132 20
65 50,456 16 65,514 8
Total | 574,220 236 544,636 112

Source: from the authors
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It was found that the brake lining consumption in eleven buses, compared to the
previous year and after the economic-driving programme, operating in the same
itineraries and with the same drivers, reduced 52.5%. Furtheremore, considering
there was no replacement pads for the buses, it was also reduced time working for
the maintenance. The tire consumption also receives less effects of friction of the
brake lining components.

the results showed that the introduction of adequate training and efficient techniques
of economic management it can reduce fuel consumption, replacement componnets
and maintenance. Together to these advantages, the company consequently
reduced the amount of CO2 released to the environment, contributing to
environmental responsibility and to avoid the harmful effects of fossil fuels.

In terms of economic results, the theory confirms the findings of the case study in the
urban transport company. A significant reduction of fuel was found when the driver
applied the economic driving techniques. The professional driver decides the way he
would drive the vehicle but it is the companies’ responsibility to motivate and monitor
the operation in order to get the sustainable outcomes. Based on what Chiavenato
(1993) wrote, it is evident that human behavior depends on the subjectivity of each
person, and there is a direct relationship with everyday reality, which can directly
influence the person considering his psychological state, since the human being
reacts differently to the own present moment. However, the organization should take
the responsibility and be concern that the environment and its own staff should not
significantly affect the desired result. In this cases training is essential. At the
beginning of training the company had the natural resistance of the human being to
change. Therefore, along with the economic driving programm were established
criteria for awards and bonuses for attained goals by the drivers. Then, gradually the
drivers started to adhere to the programme. Today on average 91% of the drivers
received awards and existing bonus.

The overall average fuel consumption presented by the fleet in 2008 was 2.39 kml/I.
That meant the vehicle had underperformed in operation in relation to the
performance reported by the bus manufacturer. In the following year, in 2009, when
started the training for the drivers, it was observed a small increase to 2.45 km/I. In
2010, the average fuel rose to 2.67 km/l and remained with the average through the
year 2011. In the year 2012 was the peak performance of 2.70 km/l, which had the
best performance recorded to this day, reinforced also because the introduction of
new buses to the fleet. In 2013 the avarage consumption returned to keep in 2.68
km/l, meeting with this result the company's goal, keeping the average diesel
consumption reduction of 100,000 liters/year.

4 CONCLUSIONS

This study confirms that investments made in training and monitoring contribute to
the positive outcome of the organization. It was seen reduction in operating costs
that directly impact on the financial balance. Furthermore, economic-driving
programme brings tangible benefits in the economic and environmental aspects for
urban passenger transport companies, when enable the control of fuel consumption,
the reduction of brake lining consumption and the monitoring of emmisions CO2
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released into the atmosphere. Moreover, qualified professionals can deliver better
services for the population.

Professional drivers face in their daily work the challenge of safely carrying
passengers with comfort and courtesy in the heavy traffic of urban centers, requiring
careful attention. In order to improve the working environmental conditions, seeking
to reduce their operating costs, the transport companies need to incorporate in their
processes innovative ways and best practices in management. The case study
proved that economic-driving programme, when applied by skilled drivers, increases
the average fuel consuption per kilomtre per vehicle, thus consuming less fossil
fuels, increasing company profitability and preserving the environment.

Finally, it is well known that motor vehicle impacts negatively on air degradation in
urban centres since it launches every day huge amounts of pollutants into the
atmosphere. In spite of several meetings being held worldwide trying to meet
agreements to reduce the emission of air pollutants, seeking the preservation of the
environment and the reduction of greenhouse gases effects, transport sector still
remain as one of the greatest contributor to these effects. Therefore, this discussion
should be among the priorities of transport managers, as the degradation of the
environment does not meet the needs of sustainable organizations. We all have
direct responsibilities to the preservation of the environment, and we all are
committed with the future of the planet we want to leave our children and
grandchildren.
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