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Brazil’s Heavy-Duty Vehicles: How Far Do They Go? 

Summary 
This study presents the development of use intensity curves for trucks and buses in Brazilian road 
transportation. Based on data from environmental vehicle assessments conducted under the 
Despoluir Program, the largest private environmental initiative in the Brazilian transportation sector, 
led by the National Confederation of Transportation (CNT) and SEST SENAT, it was possible to 
identify usage patterns among different vehicle categories based on annual mileage traveled and 
fleet age. The results reveal distinct patterns of vehicle-use intensity depending on the vehicle 
category. This analysis is important because it provides technical grounding that may be used in 
supplementary analyses aimed at improving fleet management, ensuring the operational suitability 
of vehicles, and estimating the economic and environmental impacts of fleet renewal on carriers. 

1. Introduction and objective 
Road transportation plays a central role in 
Brazilian logistics, accounting for the movement of 
approximately 65% of freight and 95% of 
passengers in the country 1 . To carry out this 

activity, Brazil has approximately 196,000 
companies2 and 769,000 self-employed carriers3. 

Given the relevance of this mode of transportation 
in Brazil, assessing vehicle use intensity curves is 
essential, as they support companies' strategic 
actions, such as fleet management, the 
operational suitability of vehicles, and cost 
estimation. At the national level, the curves enable 
in-depth analyses for vehicle technical inspection 
programs, fleet renewal plans, and the preparation 
of emissions inventories. 

With the aim of contributing to this subject, this 
edition of Transportation in Focus seeks to 
develop intensity curves based on actual data from 
field operations carried out by transportation 

 
1 CNT (2025). Available at: cnt.org.br/agencia-cnt/cnt-
destaca-potencial-do-biometano-como-soluo-estratgica-para-
descarbonizar-o-transporte. Accessed on: 26 November 
2025. 
2 Number of transportation companies with an active 
employment bonds, according to the Annual Social 
Information Report (RAIS) (2024). 
3 Number of self-employed carriers based on a search 
conducted in the National Registry of Road Freight Carriers 
(RNTRC). Last updated in December 2025. Available at: 
app.powerbi.com/view?r=eyJrIjoiYjFjOWFmZmQtNDI0Mi00Z
TEyLWJkNzYtNjEzYjM0YTY3OWMxIiwidCI6Ijg3YmJlOWRlL

companies in the freight and passenger segments. 
This information comes from the Despoluir 
Program4 , encompassing more than 1.4 million 

assessments conducted from 2022 to 2025 on 
207,827 heavy-duty vehicles across all Brazilian 
states. 

It should be noted that the most recent use 
intensity curves developed in the country were 
prepared more than 12 years ago and covered 
approximately 1,300 carriers5. Updating this curve 

based on actual, recent measurements represents 
a significant technical advancement by presenting 
the current operational reality of road 
transportation in the country in a reference tool. 

Accordingly, the results obtained in this study 
provide an updated empirical basis for 
understanding heavy-duty vehicles usage patterns 
in Brazil, offering a technical reference that may 
support sectoral analyses, academic studies, and 

WE4OTItNGNkZS1hNDY2LTg4Zjk4MmZiYzQ5MCJ9. 
Accessed on: 20 February 2026. 
4 An initiative of the CNT, in partnership with SEST SENAT, 
aimed at providing free environmental services to the 
transportation sector, such as environmental vehicle 
assessments of heavy-duty vehicles. Available at: 
despoluir.org.br. Accessed on: 03 February 2026.  
5 MMA (2013, Table 23). Available at: 
energiaeambiente.org.br/produto/inventario-nacional-de-
emissoes-atmosfericas-por-veiculos-automotores-rodoviarios-
2013-ano-base-2012. Accessed on: 26 November 2025. 
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initiatives aimed at improving energy efficiency. 
For carriers, the study represents a valuable 
reference source that may support management 
and operational decisions concerning asset 

maintenance, the allocation of trucks by type of 
activity, or even their suitability for different types 
of routes. 

2. The importance of the use intensity curve for the transportation 
sector 
The use intensity curve is a graphical 

representation of the average mileage traveled by a 

vehicle throughout its service life, based on its year 

of manufacture. It reveals usage patterns, periods 

of greater or lesser maintenance demand, and 

points at which the vehicle begins to be assigned to 

other purposes or types of operation, such as the 

transition from more intensive activities to shorter or 

less intensive routes. 

It is, therefore, a technical instrument that integrates 

data observed in the field with statistical modeling 

methods to estimate the behavior of different 

vehicle categories throughout this period of use. 

At the beginning of a vehicle's service cycle, trucks 

and buses generally operate with greater intensity 

and for longer hours. As a result of continued use 

and the natural wear of automotive parts, these 

vehicles tend to be reassigned to different 

operations due to the need for more frequent 

maintenance.  

Understanding the dynamics of vehicle behavior 

through an analysis of its use makes it possible to 

interpret and anticipate truck and bus wear more 

accurately, identify their loss of productivity over 

time, and estimate the effects of this progression in 

terms of costs, emissions, and the operational 

planning of transportation activities. 

This concept is important because the country has 

a significant fleet of heavy-duty vehicles. The 

average age of trucks may reach 15 years and, in 

some categories, exceeds 22 years 6 . In the 

passenger segment, the average age may reach 11 

years 7 . This results in performance below that 

observed in countries where fleet renewal is more 

frequent, such as Austria8, for example, where the 

 
6 CNT (2024). Transporte em Foco. Renovação de Frota. 
Available at: cnt.org.br/documento/3e9a6518-e727-4f49-
9157-
05e85ceb4d5b?_gl=1*156s90j*_gcl_au*MTQ4NDE1OTgzOS
4xNzY0MTY4NDkx*_ga*MTU2MTU5NDE5OS4xNzU1ODgz
MzQz*_ga_7GB3MLTQLS*czE3NzA2NTg3NTEkbzU5JGcxJ

average age of trucks is only 6.8 years and that of 

buses is 5.8 years. The absence of curves 

identifying the profile of the national fleet may cause 

important decisions to be based on estimates that 

are far removed from operational reality. 

Companies that rely on use-intensity data in their 

planning may, for example, have more information 

available to plan periodic vehicle maintenance and 

better anticipate the need to replace mechanical 

components. This measure tends to prevent the 

premature replacement of parts and failures 

associated with wear, helping to reduce accidents 

and financial costs. In addition, business owners 

may reduce the idle rate of their operations and 

optimize their return on investment by accurately 

pricing their used vehicles, which may be sold 

during fleet renewal periods. 

In addition to the operational aspect, the curves are 

also related to environmental performance 

analyses in terms of emissions. This is because 

emissions levels may vary according to the age of 

the vehicle and its use intensity. Therefore, a 

detailed understanding of data on the fleet in use 

assists in preparing more accurate emissions 

inventories. 

Lastly, the curves also contribute to regulatory 

interventions, such as establishing fleet age limits 

for concession agreements, validity periods for 

technical inspection reports, energy efficiency 

targets, schedules for financial incentives for fleet 

renewal, among other important measures for road 

transportation. 

 

 

HQxNzcwNjU4NzcwJGo0MSRsMCRoMA. Accessed on: 27 
January 2026.  
7 NTU (2022).  
8 TRANSINFO (2026). Available at: trans.info/en/eu-truck-
fleet-grows-449466. Accessed on: 27 January 2026. 
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3. Methodology 
The methodology adopted was structured based 
on annual mileage and year of manufacture data 
for heavy-duty vehicles, as observed in the 
environmental vehicle assessments conducted by 
the Despoluir Program.  

The survey covers vehicle categories including 
semi-light, light, medium, semi-heavy, and heavy 
trucks, as well as urban buses, intercity buses, and 
minibuses. For heavy, semi-heavy, medium, and 
light trucks, vehicles up to 30 years old were 
considered. For semi-light trucks, intercity buses, 
urban buses, and minibuses, the maximum age 
was 20 years.  

The calculations included more than 1.4 million 
environmental vehicle assessments conducted 
from 2022 to 2025. To ensure the consistency of 
the information used, the records listed below 
were excluded because they could compromise 
the reliability of the database used to develop 
curves: 

• assessments of vehicles with odometer 
readings below 200 km; 

• assessments without an odometer reading 
recorded in the corresponding report; and  

• assessments conducted only once on the 
same vehicle. 

After applying the aforementioned filters, it was 

possible to form more than 664,000 pairs of 

assessments for vehicles with the same license 

plate number, resulting in a complete sample of 

207,827 distinct vehicles. 

Subsequently, it was necessary to estimate the 

average annual distance traveled for each set of 

measurements, broken down by vehicle age, as 

presented in Equation 1: 

 

Equation 1: average annual distance 

𝐴𝑣𝑒𝑟𝑎𝑔𝑒 𝑎𝑛𝑛𝑢𝑎𝑙 𝑑𝑖𝑠𝑡𝑎𝑛𝑐𝑒𝑛 =
∑ 𝐴𝑛𝑛𝑢𝑎𝑙 𝑑𝑖𝑠𝑡𝑎𝑛𝑐𝑒𝑖

𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑟𝑒𝑐𝑜𝑟𝑑𝑠
 

Where: 
• Average annual distancen: average annual 

distance of vehicles aged n; 

• Annual distancei: annual distance traveled by 

a vehicle i in one year; and 

• Number of records: total number of pairs of 

odometer readings considered. 

The calculation used to obtain the annual distance 

from a pair of assessments included determining 

the vehicle's age and the annual mileage traveled 

between two assessments of the same license 

plate number. The age was therefore calculated as 

the difference between the year of the most recent 

assessment and the vehicle's year of manufacture, 

according to the equation below. 

Equation 2: calculation of vehicle age 

𝐼𝑑𝑟 = 𝐴𝑠𝑠𝑒𝑠𝑠𝑚𝑒𝑛𝑡 𝑌𝑒𝑎𝑟𝑟 −  𝑉𝑒ℎ𝑖𝑐𝑙𝑒 𝑀𝑓𝑟. 𝑌𝑒𝑎𝑟  

Where: 

• Ager vehicle age at the time of the most 

recent assessment; 

• Assessment Yearr: year of the most recent 

vehicle assessment; and 

• Vehicle Mfr. Year: vehicle's year of 

manufacture. 

The annual mileage traveled was estimated based 

on the change in the odometer reading observed 

between two consecutive environmental 

assessments of the same vehicle. The results of the 

change in odometer readings were then 

standardized using a 365-day reference period, 

since the intervals between assessments varied.  

The annual distance calculation followed the 

principle of proportionality and consisted of the ratio 

between the mileage and the time elapsed between 

inspections, according to Equation 3. 

Equation 3: standardized annual distance  

𝐴𝑛𝑛𝑢𝑎𝑙 𝑑𝑖𝑠𝑡𝑎𝑛𝑐𝑒𝑖

=
𝑂𝑑𝑜𝑚𝑒𝑡𝑒𝑟𝑟 − 𝑂𝑑𝑜𝑚𝑒𝑡𝑒𝑟𝑎

𝐴𝑠𝑠𝑒𝑠𝑠𝑚𝑒𝑛𝑡 𝐷𝑎𝑡𝑒𝑟  −  𝐴𝑠𝑠𝑒𝑠𝑠𝑚𝑒𝑛𝑡 𝐷𝑎𝑡𝑒𝑎    
× 365 𝑑𝑎𝑦𝑠 

Where: 

• Annual distancei: annual distance traveled 
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by a vehicle i in one year; 

• Odometerr: odometer reading from the most 

recent assessment; 

• Odometera: odometer reading from the oldest 

assessment; 

• Assessment Dater: date of the most recent 

assessment; and 

• Assessment Datea: date of the oldest 

assessment. 

After calculating the annual distances, new filters, 

described below, were applied so that outliers 

(atypical data behavior) that could compromise the 

accuracy of the study could subsequently be 

excluded. 

Underutilization or seasonal use: records with 

mileage below 10,000 km/year were excluded 

because they indicated vehicles used sporadically 

or concentrated within specific periods of the year. 

Operational inconsistency: annual distances 

exceeding 500,000 km were disregarded because 

they were considered unlikely. To reach this 

mileage, a truck would have to travel continuously 

throughout an entire year while maintaining a 

constant average speed of approximately 60 km/h, 

without stopping for refueling, driver rest, or 

maintenance, conditions that are incompatible with 

reality. 

The remaining annual distance records were then 

grouped by age and vehicle category, and records 

falling outside the limits established9 by Equations 

4 and 5 were removed. 

Equation 4: statistical treatment for outlier 

removal: lower limit 

𝐿𝐿 = Q1 − 1.5 × (𝑄3 − 𝑄1) 

Equation 5: statistical treatment for outlier 

removal: upper limit 

𝑈𝐿 = Q3 + 1.5 × (𝑄3 − 𝑄1) 

Where: 

• LL: lower limit; 

• UL: upper limit; 

• Q1: first quartile. Corresponds to the value 

that divides an ordered dataset, leaving 

25% of the data below it; and 

•  Q3: third quartile. Corresponds to the value 

that divides an ordered dataset, leaving 

75% of the data below it. 

The values outside the calculated range, as 

presented in Table 1, correspond to 37,278 pairs of 

assessments, representing 5.6% of the amount 

initially organized.  

Among the records without outliers, most datasets 

are concentrated in the urban bus category 

(251,331), followed by heavy trucks (144,876) and 

intercity buses (68,654).

  

 
9 The method used was the interquartile range (IQR), which 
identifies the central variation of the data, where most of the 
group's “typical” observations are concentrated. Values 
outside this range, below the first quartile and above the third 

quartile, are treated as atypical because they may reflect 
recording inconsistencies (for example, an odometer error) or 
rare usage patterns that would disproportionately affect the 
average. 
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Vehicle category  
Quartile 1 
(Q1 = 25% 
of the data)  

Quartile 3 
(Q3 = 75% of 

the data)  
Lower limit Upper limit 

Number of 
datasets  

Number of 
outliers  

Number of 
datasets 

WITHOUT 
outliers 

Heavy truck  54,408 km 112,569 km -32,833 km 199,810 km 152,478 7,602 144,876 

Semi-heavy truck  28,094 km 92,237 km -68,120 km 188,450 km 64,625 2,341 62,284 

Medium truck  19,771 km 57,388 km -36,656 km 113,815 km 22,837 1,737 21,100 

Light truck  20,308 km 53,694 km -29,772 km 103,773 km 21,158 1,544 19,614 

Semi-light truck  19,295 km 48,070 km -23,866 km 91,231 km 5,632 442 5,190 

Intercity bus  33,880 km 90,702 km -51,351 km 175,934 km 76,871 8,217 68,654 

Urban bus  39,663 km 79,291 km -19,781 km 138,735 km 263,542 12,211 251,331 

Minibus  30,545 km 72,513 km -32,408 km 135,466 km 43,305 2,619 40,686 

TOTAL - - - - 664,067 37,278 626,789 

Note: Because the statistical calculation resulted in negative lower limits, a minimum threshold of 10,000 km was 

adopted, as lower values indicate vehicles used sporadically. Source: Prepared by CNT, based on the Despoluir Program 

database. 

Once the entire database had been properly 

processed, the average annual mileage of the 

207,827 vehicles comprising the sample was 

calculated and stratified by age for each vehicle 

category, resulting in a set of points that were 

plotted to generate the study’s use intensity curves. 

This procedure enabled the development of 

characteristic usage profiles for each vehicle 

segment, grouped separately into freight and 

passenger transportation. 

The freight segment included heavy, semi-heavy, 

medium, light, and semi-light trucks. In the 

passenger segment, intercity buses, urban buses, 

and minibuses were assessed. Each curve was 

mathematically described using functions. A 

logarithmic function was applied to trucks 

(Equation 6), while an exponential function was 

applied to the bus segment (Equation 7). 

The criterion used to select the type of function was 

the equation yielding the highest coefficient of 

determination 10 , referred to as “R².” In both 

equations, parameters a (slope coefficient) and b 

(estimated initial level) correspond to the 

coefficients estimated using the regression 

 
10 Statistical coefficient (R²) that indicates the model’s 
goodness of fit to the observed data. Values closer to 1 
indicate a better fit between the model and the data collected 
in the field; values close to zero suggest low explanatory 
power in relation to the observed information. 
11 Regression analysis is a statistical method used to analyze 
and quantify the relationship between a dependent variable 
(outcome) and one or more independent variables 
(explanatory variables). 

method11. These parameters regulate the shape of 

the use intensity curve so that it represents the 

observed average and minimizes deviations 

between actual data and estimated values12. 

In the case of Equation 6, the curves showed a 

sharp decline during the first few years, followed by 

a gradual reduction over time. This behavior is 

consistent with that observed in trucks whose 

mileage decreases early in their service life and 

subsequently stabilizes. 

Equation 6: logarithmic function 

𝑦 = a ln(x) + b 

Where: 

• y: average annual distance; 

• a: slope coefficient; 

• x: vehicle age; and 

• b: estimated initial level. 

Equation 7, which is exponential in nature, 

represents situations in which there is a relatively 

12 This methodology was also adopted by CETESB (2013) 
and the Brazilian Ministry of Environment (MMA) (2013). 
Available at: cetesb.sp.gov.br/home/wp-
content/uploads/sites/11/2015/02/curvas-intensidade-uso-
veiculos-automotores-cidade-sao-paulo.pdf and 
energiaeambiente.org.br/produto/inventario-nacional-de-
emissoes-atmosfericas-por-veiculos-automotores-rodoviarios-
2013-ano-base-2012. Accessed on: 28 January 2026. 

Table 1: Number of datasets used for the use intensity curve 
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https://protect.checkpoint.com/v2/r01/___https:/cetesb.sp.gov.br/home/wp-content/uploads/sites/11/2015/02/curvas-intensidade-uso-veiculos-automotores-cidade-sao-paulo.pdf___.YzJ1OnNlc3RzZW5hdDE6YzpvZmZpY2UzNjVfZW1haWxzX2F0dGFjaG1lbnQ6MjZkNThmMjZkODI2ZWI5Yzc2N2UyYmNjYzdiZDE1NDI6NzozZjljOjhhMDdkYTc4NmFkODhiYzZmZDkyZjIwYjk4NTQ3ZDRlZDlhNDE3ZDM3NzA2Nzk3YjhkY2U5MzE4ZDc2M2NkMzE6cDpUOkY
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TRANSPORTATION IN FOCUS – Usage intensity curve  February/2026 

 

 
Page 6 of 15 

 

constant decline over time or a usage pattern 

proportional to age. 

Equation 7: exponential function 

𝑦 = a 𝑒𝑥 + b 

Where: 

• y: average annual distance; 

• a: slope coefficient; 

• x: vehicle age;  

• b: estimated initial level; and 

• e: exponential function. 

4. Results 
The use intensity curves revealed distinct patterns 

among the vehicle categories and age ranges 

examined. The equations for the use intensity 

curves of each vehicle type are presented below, 

based on information collected in the field 

corresponding to the average mileage traveled by 

vehicle age. 

In general, newer vehicles were found to have 

greater annual use intensity, with a tendency to 

decline as they age, although the rate of this decline 

varies by category.  

Lower use intensity was observed from the 15th 

year onward, as vehicles accumulate less mileage 

over time. In addition, the reduction in the average 

annual distance traveled by older vehicles is more 

gradual than that observed among newer vehicles. 

 

4.1 Heavy and semi-heavy trucks 

Heavy and semi-heavy trucks are widely used in 

long-distance transportation, which is characterized 

by high use intensity. They frequently operate for a 

substantial portion of the day.  

Because of their cargo capacity, these vehicles 

tend to be used to transport bulk commodities, large 

volumes of consumer goods, fuels or minerals, 

refrigerated cargo, containers, and other types of 

cargo requiring the transportation of substantial 

volumes or weight. 

The use intensity curves for heavy and semi-heavy 

trucks shown in Chart 1 exhibit a downward trend 

over the 30 years assessed, reflecting the decline 

in the vehicle's operational capacity as it ages. For 

both categories, the logarithmic function produced 

a coefficient of determination close to 0.95. This R² 

value indicates the model's high explanatory power, 

demonstrating a strong fit between the observed 

data and the mathematical model used. 

The heavy truck data show a reduction in use 

intensity from 96,928 km in the first year to 75,718 

km in the sixth year. Between years 7 and 18, use 

intensity continues to decline, although at a slower 

rate. 
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Note: Vehicles are classified according to gross vehicle weight (PBT) and gross combination weight (CMT), per Anfavea (2025). Source: 

Prepared by CNT, based on the Despoluir Program database and Anfavea (2025). 

 

In the final years, from the 19th through the 30th 

year, the curve becomes more irregular, alternating 

between sharp declines and slight recoveries.  

Chart 1 also shows that the mileage traveled by 

semi-heavy trucks peaks in the first year of 

operation, at 79,943 km, reflecting the period in 

which the vehicle is used at its maximum capacity, 

generally in connection with more demanding 

operations and long-distance routes. 

Beginning in the second year, annual mileage 

declines progressively to 74,317 km and continues 

on a downward trajectory throughout the vehicle's 

service life. This trend is more pronounced through 

the 10th year, when mileage reaches 46,930 km, 

representing a cumulative reduction of 41.3%. After 

this initial phase, the curve becomes more gradual, 

reflecting a stabilization in the rate of use. From the 

11th through the 20th year, for example, mileage 

decreased from 45,934 km to 38,314 km, with less 

variation (16.6%), indicating that, although the 

vehicles are older, they continue to operate at a 

moderate level of intensity. 

At more advanced stages of their service life, 

between the 21st and 30th years, annual mileage 

ranges from 34,861 km to 33,782 km. This pattern 

suggests that very old vehicles continue to perform 

functions, potentially supplementary ones, such as 

support services or more regionalized freight 

distribution over shorter distances. 

The fluctuations observed in the data for heavy and 

semi-heavy trucks between 20 and 30 years of age 

occur because, as the fleet ages, the oldest 

vehicles become less representative in the sample. 

This reduction in the volume of data increases 

variability, resulting in larger standard deviations.  

It can also be noted that the two truck categories 

shown in Chart 1 follow a similar pattern of 

declining mileage over time, characterized by a 

sharper decline during the first years of use and 

subsequent stabilization at lower levels of use. 

Although they follow similar trajectories, semi-

heavy trucks travel, on average, 16,000 km less 

than heavy trucks of the same age, considering 

the first 20 years observed in the data.
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Chart 1: Observed data and corresponding use intensity curves - heavy and semi-heavy trucks 
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4.2 Medium, light, and semi-light trucks

Medium, light, and semi-light freight vehicles tend 

to be used on routes covering shorter distances 

than long-haul vehicles. As shown in Chart 2, the 

use intensity values for the samples from the three 

aforementioned categories were similar.  

In addition, the curves for medium, light, and 

semi-light trucks have a high coefficient of 

determination, approximately 0.88, indicating a 

strong fit between the database values and the 

models presented in this study. This statistical 

performance reinforces the reliability of the 

projections derived from the curves developed.  

For medium trucks, mileage reaches 44,145 km in 

the first year, reflecting the period of greatest 

operation. In the 10th year, the distance traveled in 

this category decreases to 36,342 km, a cumulative 

decline of approximately 17.7% compared with the 

first year of use. 

 

 

 
Note: Vehicles are classified according to gross vehicle weight (GVW), according to Anfavea (2025). Source: Prepared by CNT, based on the 

Despoluir Program database.

It can also be observed that, between the 11th and 

20th years of use, the reduction in vehicle use 

intensity becomes more gradual, with annual 

mileage converging to values between 35,502 and 

32,155 km. This stabilization suggests that, even at 

an advanced age, medium trucks retain their role in 

short-distance operations or support services. 

From the 21st through the 30th year, the mileage 

traveled remained relatively stable, fluctuating at 

approximately 29,000 km. This behavior after 20 

years may be attributed to the smaller amount of 

information available in the database used, 

compared with the data for newer vehicles. 

Regarding the use intensity of light trucks, their 

behavior is similar to that of medium trucks, 

although with slightly lower initial mileage. In the 

first year, this type of vehicle travels an average of 

40,157 km, decreasing to 39,306 km in the fifth 

year, which represents a cumulative reduction of 

approximately 2.1%. During its first decade of 

service life, use intensity declines by 17.9% (from 

40,157 km in the first year to 32,949 km in the 10th 

year).  
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Chart 2: Observed data and corresponding use intensity curves - medium, light, and semi-light trucks 
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After one decade, the curve declines to 

approximately 32,000 to 29,000 km, representing a 

reduction of 10.3%. Between the 21st and 30th 

years of service life, the use intensity curve for light 

trucks shows a slightly greater reduction than in the 

preceding decade, with annual mileage decreasing 

from 29,684 km to 25,802 km (13.1%). 

Semi-light trucks, in turn, exhibit moderate initial 

use intensity and a sharp decline over time. While 

these vehicles travel 41,200 km in the first year, 

their use intensity decreases to 29,193 km in the 

10th year, representing a cumulative decline of 

approximately 29.1%, the largest among the three 

categories analyzed (medium, light, and semi-light 

trucks). 

Beginning in the 11th year, the curve stabilizes, 

converging to values between 31,000 and 23,000 

km through the 20th year. Unlike the other 

categories, the use intensity curve for light trucks 

was estimated only through the 20th year, since the 

existing validated data for this category became 

scarce after that age, making it impossible to 

perform calculations consistent with the empirical 

context. 

As the fleet ages, the data for medium and light 

trucks show greater fluctuations beginning in the 

15th year. When these vehicle categories are 

compared, light trucks travel approximately 2,300 

km less than medium trucks during the first 20 years 

of use. 

Semi-light trucks, meanwhile, exhibit lower 

mileage by vehicle age, with a difference of 

approximately 6,300 km compared with medium 

trucks and 4,000 km compared with light trucks, 

suggesting more limited use.  

Overall, the comparison indicates that medium 

trucks are used more extensively than light and 

semi-light trucks. This pattern may reflect greater 

use intensity due to their cargo capacity and longer 

operating routes. 

 

4.3 Intercity buses, urban buses, and minibuses

The operation of intercity buses, urban buses, 

and minibuses differs across segments, 

influencing their use intensity patterns. Intercity 

buses, for example, are used for intermunicipal, 

interstate, and international travel, covering long 

distances with fewer stops and higher average 

speeds.  

Urban buses and minibuses, in turn, generally 

operate in heavy-traffic environments, with shorter 

driving cycles and frequent stops. Minibuses, in 

particular, tend to operate on shorter routes, circular 

routes, or in supplementary services, such as 

school transportation. The use intensity levels 

shown in Chart 3 were based on data from vehicles 

up to 20 years old, since the information available 

for passenger transportation categories beyond 

that age is insufficient to accurately construct the 

curve.  

For the construction of the use intensity curve for 

intercity buses, the coefficient of determination 

was R² = 0.75. Urban buses and minibuses had 

coefficients of 0.98 and 0.91, respectively, 

indicating a strong fit between the estimated curves 

and the field data.  

In Chart 3, the observed data for intercity buses 

indicate high mileage values at the beginning of 

their service life, fluctuating between 59,640 km and 

67,620 km during the first six years. This behavior 

reflects greater use at the beginning of their service 

life, a characteristic commonly observed in vehicles 

used on long-distance routes. 
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Note: According to the Brazilian Traffic Code (CTB), buses are passenger vehicles with a capacity exceeding 20 passengers; minibuses have a 

maximum capacity of 20 passengers. Source: Prepared by CNT, based on the Despoluir Program database. 

With regard to intercity buses, the annual distance 

traveled decreases to 54,844 km in the 10th year 

and 43,493 km in the 20th year, demonstrating a 

reduction in the mileage traveled as these vehicles 

age.  

Urban buses begin with the highest average 

mileage, reaching 73,568 km in the first year and 

declining to 66,730 km in the fifth year. The decline 

becomes more pronounced beginning in the sixth 

year, with mileage decreasing from 63,603 km to 

55,283 km in the 10th year and 36,961 km in the 

20th year.  

Minibuses, in turn, exhibit slightly lower use 

intensity than intercity buses and significantly lower 

use intensity than urban buses, beginning at 52,291 

km in the first year and ranging between 52,000 km 

and 53,000 km through the sixth year, before 

beginning to decline through the 20th year. 

Beginning at seven years of age, this category 

shows a decline, with values decreasing from 

45,482 km in the 10th year to 34,758 km in the 20th 

year. 

Across all passenger transportation vehicle 

categories, a slight increase in use intensity can be 

observed from the third to the fourth year, followed 

by a decline in the fifth year for urban buses, in the 

sixth year for minibuses, and in the ninth year for 

intercity buses. 

It can also be observed that the use intensity levels 

of urban buses and minibuses converge after two 

decades. This suggests that, at the end of their 

service life, both categories begin to perform similar 

functions or operate on routes covering similar 

distances. 

Lastly, urban bus use was found to decline more 

sharply than that of the other passenger 

transportation categories. This trend indicates a 

shorter service life for urban buses compared with 

intercity buses and minibuses. 
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4.4 Average cumulative mileage throughout service life by vehicle age

Based on the use intensity curves developed for 

each vehicle category, Table 2 was created with 

data on average cumulative mileage by vehicle age, 

demonstrating the distance traveled by a vehicle 

from its year of manufacture through the year of the 

most recent assessment identified in the Despoluir 

database.  

The purpose of the table is to help transportation 

sector business owners and other interested parties 

observe fleet behavior as it ages. This information 

is relevant because it supports decisions regarding 

the establishment of maintenance intervals, the 

allocation of vehicles by type of activity, the 

economic valuation of assets, and fleet renewal. 

By comparing the odometer reading of a bus or 

truck with the data presented in Table 2, it is 

possible to obtain technical grounding for 

answering the following questions: 

• Is the vehicle consistent with the expected 

wear and maintenance pattern for its age? 

• Does my vehicle's mileage indicate that it has 

been underutilized or overutilized in relation to 

the average observed in this study? 

• What is the best selling price when considering 

my vehicle's use intensity? 

• Is it more advantageous to keep the vehicle in 

operation or replace it with a newer model, 

considering its cumulative mileage? 

• Is the current allocation of my fleet appropriate 

considering the routes and types of operation? 

• Do my contracts with customers require 

operations that tend to accelerate the aging of 

my fleet? 

Accordingly, consolidating average cumulative 

mileage by age expands the range of analytical 

information available to carriers, enabling more 

data-driven management. By transforming the 

fleet's historical usage behavior into quantitative 

data, the study provides a comparative reference to 

assist in making strategic decisions for company 

operations.
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Age 
(years) 

Heavy truck 
Semi-heavy 

truck 
Medium truck Light truck 

Semi-light 
truck 

Intercity bus Urban bus Minibus 

1 106,905.00 85,719.00 47,014.00 44,926.00 41,934.00 67,134.79 75,360.44 56,541.59 

2 201,084.51 160,666.49 90,418.78 86,289.22 79,978.75 132,940.22 147,983.49 111,742.33 

3 287,820.09 229,313.06 131,712.31 125,568.36 115,748.44 197,442.61 217,968.60 165,634.03 

4 369,274.11 293,489.04 171,507.87 163,368.80 149,903.94 260,667.77 285,411.57 218,247.72 

5 446,631.44 354,197.38 210,141.53 200,022.29 182,807.38 322,640.99 350,404.76 269,613.72 

6 520,641.53 412,072.44 247,825.84 235,738.65 214,687.82 383,387.06 413,037.14 319,761.61 

7 591,821.56 467,551.99 284,707.48 270,662.67 245,703.32 442,930.28 473,394.47 368,720.27 

8 660,550.10 520,956.47 320,893.83 304,900.34 275,969.57 501,294.46 531,559.39 416,517.92 

9 727,116.25 572,530.60 356,466.88 338,532.61 305,574.95 558,502.95 587,611.54 463,182.08 

10 791,748.09 622,467.43 391,491.32 371,623.32 334,589.14 614,578.64 641,627.66 508,739.63 

11 854,630.13 670,923.14 426,019.48 404,224.14 363,068.55 669,543.95 693,681.70 553,216.82 

12 915,914.73 718,026.69 460,094.57 436,377.72 391,059.74 723,420.88 743,844.93 596,639.26 

13 975,729.82 763,886.37 493,752.88 468,119.88 418,601.81 776,230.97 792,186.05 639,031.97 

14 1,034,184.37 808,594.42 527,025.31 499,481.12 445,728.06 827,995.36 838,771.23 680,419.37 

15 1,091,372.28 852,230.32 559,938.49 530,487.75 472,467.19 878,734.74 883,664.25 720,825.30 

16 1,147,375.32 894,863.29 592,515.62 561,162.64 498,844.19 928,469.41 926,926.59 760,273.02 

17 1,202,265.36 936,554.16 624,777.08 591,525.92 524,881.03 977,219.27 968,617.47 798,785.27 

18 1,256,106.02 977,356.78 656,740.92 621,595.41 550,597.16 1,025,003.82 1,008,793.98 836,384.24 

19 1,308,954.07 1,017,319.20 688,423.22 651,387.00 576,009.91 1,071,842.17 1,047,511.12 873,091.56 

20 1,360,860.42 1,056,484.52 719,838.45 680,914.93 601,134.86 1,117,753.06 1,084,821.91 908,928.40 

21 1,411,871.03 1,094,891.64 750,999.62 710,192.09 625,986.04 1,162,754.86 1,120,777.42 943,915.40 

22 1,462,027.58 1,132,575.84 781,918.56 739,230.13 650,576.20 1,206,865.56 1,155,426.89 978,072.70 

23 1,511,368.04 1,169,569.26 812,606.04 768,039.69 674,916.94 1,250,102.81 1,188,817.76 1,011,419.99 

24 1,559,927.15 1,205,901.31 843,071.91 796,630.49 699,018.88 1,292,483.90 1,220,995.74 1,043,976.47 

25 1,607,736.81 1,241,598.97 873,325.23 825,011.47 722,891.77 1,334,025.79 1,252,004.89 1,075,760.89 

26 1,654,826.42 1,276,687.15 903,374.32 853,190.85 746,544.59 1,374,745.10 1,281,887.67 1,106,791.58 

27 1,701,223.15 1,311,188.85 933,226.90 881,176.25 769,985.65 1,414,658.11 1,310,685.00 1,137,086.39 

28 1,746,952.21 1,345,125.39 962,890.11 908,974.72 793,222.65 1,453,780.79 1,338,436.29 1,166,662.78 

29 1,792,037.02 1,378,516.61 992,370.60 936,592.82 816,262.75 1,492,128.79 1,365,179.55 1,195,537.78 

30 1,836,499.44 1,411,381.01 1,021,674.56 964,036.67 839,112.64 1,529,717.44 1,390,951.39 1,223,728.04 

31 1,880,359.87 1,443,735.85 1,050,807.79 991,311.97 861,778.53    

32 1,923,637.42 1,475,597.31 1,079,775.71 1,018,424.09 884,266.29    

33 1,966,350.04 1,506,980.58 1,108,583.39 1,045,378.04 906,581.39    

34 2,008,514.59 1,537,899.94 1,137,235.63 1,072,178.55 928,728.98    

35 2,050,146.95 1,568,368.83 1,165,736.93 1,098,830.06 950,713.92    

36 2,091,262.13 1,598,399.95 1,194,091.55 1,125,336.77 972,540.79    

37 2,131,874.29 1,628,005.28 1,222,303.50 1,151,702.65 994,213.93    

38 2,171,996.84 1,657,196.19 1,250,376.59 1,177,931.46 1,015,737.44    

39 2,211,642.51 1,685,983.45 1,278,314.42 1,204,026.75 1,037,115.19    

40 2,250,823.38 1,714,377.26 1,306,120.43 1,229,991.91 1,058,350.89    

Source: Prepared by CNT, based on the use intensity curves developed in this study. 

 

  

 Table 2: Average cumulative mileage by vehicle category and age 
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5. Conclusions 
The development and analysis of the use intensity 

curves for the different vehicle categories and ages 

in the road transportation segment covered by this 

study were based on empirical data obtained from 

the environmental vehicle assessments conducted 

under the Despoluir Program. In this context, it was 

possible to understand the standard behavior of 

trucks and buses throughout their usage cycle based 

on assessments conducted in every Brazilian state.  

The analysis revealed significant differences in use 

intensity among the vehicle types surveyed, 

reinforcing the importance of avoiding uniform 

approaches for distinct vehicle category profiles.  

In general, newer vehicles were found to have 

greater annual use intensity, with a tendency to 

decline as they age, although the rate of this decline 

varies by category. Heavy trucks and urban buses, 

due to their more intensive applications, recorded the 

highest annual mileage, especially during the first 

years of their service life. Medium, light, and semi-

light trucks, in turn, exhibited more moderate usage 

patterns than heavy trucks and urban buses.  

In the passenger segment, urban buses recorded 

higher distances traveled during their first years, but 

their use intensity declines more sharply than that of 

the other passenger vehicle categories. The annual 

mileage of urban buses equals that of intercity buses 

in the eighth year of use and that of minibuses in the 

23rd year, demonstrating a convergence in usage 

levels throughout the life cycle.  

In addition, Table 2, which relates vehicle age to 

average cumulative mileage over time, supplements 

the use intensity curves by providing carriers with a 

reference tool. It serves as a decision-making 

instrument, contributing to periodic maintenance 

management, the appropriate allocation of vehicles 

by type of operation, fleet renewal, and the economic 

valuation of assets. 

In summary, the curves developed in this study 

provide updated, realistic, and category-specific 

parameters for road transportation vehicles in the 

country. This information demonstrates that older 

vehicles in the national fleet continue to operate with 

high mileage, which tends to have negative impacts 

on safety, energy efficiency, and emissions.  

In addition to the foregoing, this study demonstrates 

that environmental vehicle assessments may serve 

as a strategic source of information because they 

provide data consistent with the requirements 

necessary to develop use intensity curves. This 

means that environmental programs such as 

Despoluir can contribute significantly to updating 

information and developing sector intelligence. 

In this regard, the CNT advocates the following 

initiatives: 

• updating the National Fleet Renewal Program by 

establishing technically supported vehicle 

retirement targets that consider not only vehicle 

age but also use intensity criteria applied to 

different vehicle categories; 

• encouraging preventive and predictive 

maintenance based on the use intensity curves of 

the fleet analyzed; and 

• promoting transparency in the used vehicle 

market by using updated average mileage 

references by age to reduce information 

asymmetries in the purchase, sale, and valuation 

of assets.
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  y = a     e  x + b


  y = a   ln  ( x ) + b


  U L = Q 3 + 1 . 5 × ( Q 3 − Q 1 )


  L L = Q 1 − 1 . 5 × ( Q 3 − Q 1 )


    A n n u a l   d i s t a n c e  i =     O d o m e t e r  r −     O d o m e t e r  a    A s s e s s m e n t   D a t e  r   −     A s s e s s m e n t   D a t e  a         × 365   d a y s


    I d  r =   A s s e s s m e n t   Y e a r  r −     V e h i c l e   M f r .   Y e a r 


    A v e r a g e   a n n u a l   d i s t a n c e  n =    ∑    A n n u a l   d i s t a n c e  i  N u m b e r   o f   r e c o r d s

