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An analysis of the Swedish HGV fleet with driving resistance in focus – vehicle 
parameters as a basis for HBEFA emission factor estimation 
by Ulf Hammarström and Mohammad Reza-Yahaya 
VTI (National Road and Transport Research Institute) 
SE-581 95 Linköping, Sweden 
 

 
 
Summary 
In order to estimate energy use and exhaust emissions from road traffic, on a regional or 
a national level, one needs representative emission factors. Emission factors are 
estimated based on vehicle driving resistance. Driving resistance is estimated based on 
representative driving patterns and vehicle parameters. 

In the HBEFA program, used for estimation of road traffic exhaust emissions, the 
vehicle fleet is divided into vehicle categories. One such category is Heavy Goods 
Vehicles (HGV). The HGV category is divided into vehicle segments after maximum 
vehicle weight (GVW). One further division is into vehicle combinations, a rigid truck 
(RT) or a truck with trailer (TT). Vehicle segments are divided into Euro classes 
approximately corresponding to year model intervals. For each segment and Euro class 
there is a set of emission factors. Then there is need for vehicle parameters per vehicle 
segment and Euro class. HGV emission factors on the Euro class level are treated as 
independent of calculation year. Emission factors for HGV vehicles in HBEFA are 
calculated by means of the PHEM computer program. The PHEM simulations are based 
on driving resistance estimation.  

In order to estimate vehicle parameters, data available in the Swedish national vehicle 
register (1997, 2004 and 2009) and in transport surveys (1997 and 2003) has been 
compiled. Survey data including mileage is necessary in order to estimate vehicle 
parameters for average road conditions. The split into RT and TT segments demands 
access to mileage data describing the use of trailer.  

The total number of HGV in the Swedish vehicle fleet is approximately the same 2010 
as 1990. Despite this there are most important changes within the HGV fleet in this time 
period, such as the proportion of trucks with GVW>26t has increased from 6 to 36 per 
cent. In this group there are some segments with very large changes of proportion. In 
parallel to an important change in the segment distribution one could expect a change in 
distribution also inside individual segments and Euro classes by time influencing the 
average vehicle parameters and finally the emission factors. 

The used method in PHEM/HBEFA to assign GVW can be questioned. An alternative 
would be to use the declared technical GVW from the register without any adjustment 
for the road legal load limit. The effect of the legal road limit will then instead be 
expressed by the load factor. The used method in PHEM/HBEFA is most complex to 
use and will lead to an increased risk of errors both for emission factor estimation by 
PHEM and for the HBEFA user when preparing fleet and traffic activity data.  

One basic idea behind HBEFA is that similar conditions in the geographical area 
representing all HBEFA users, like exhaust emission legislation, will make it possible to 
use the same emission factors. The same emission factors require the same vehicle 
parameters. One can expect there will always be deviations in vehicle parameters 
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between the HBEFA countries. There need to be criteria for the size of acceptable 
deviations still using the same emission factors. 

In this report on the road vehicle parameters has been compiled for 1997, 2003 and 
2009. The data primarily includes engine power, empty vehicle weight and max load. 
Additional parameters presented for the truck: the length; the width and the number of 
axles. The distribution on type of vehicle body is also included. 

In general for all vehicle segments from Euro 0 to Euro 5: the engine power increases, 
the GVW increases, the empty weight increases and the max load decreases. For 
individual Euro classes per segment there are considerable changes in parameter values 
by time. A decrease in max load in parallel to increasing empty vehicle weight is not 
expected to be energy efficient. 

The current form of PHEM/HBEFA vehicle parameters is most simplified. To what 
extent such simplifications are useful in total is not quite obvious. There is for example 
a Swedish demand for representative emission factors in individual segments and Euro 
classes for different applications which probably not is fulfilled. 

The present PHEM/HBEFA vehicle parameters are based on statistics from just a few 
countries. Swedish data has so far not been used for PHEM/HBEFA vehicle parameter 
estimation. 

The largest deviations of Swedish values from PHEM/HBEFA are for engine power: 

- at least 10 per cent deviation: 59 per cent of all cells 

- at least 20 per cent deviation: 21 per cent of all cells 

Furthermore the Swedish estimated vehicle parameters in average compared to 
PHEM/HBEFA show that: engine power and empty vehicle weight is larger while max 
load is smaller. The Swedish engine power relative increase by Euroclass is almost 
twice as big as the PHEM/HBEFA increase. In average HBEFA emission factors are 
expected to underestimate Swedish conditions. The underestimation increases by 
Euroclass. If also the underestimation of air resistance is included, demonstrated in a 
parallel study, the total underestimation may be considerable. 

There will always be deviations between national vehicle parameters and common 
average parameters used for the emission factors in HBEFA. There are different 
possibilities to handle these problems: 

• to reduce the segment GVW width i.e. increasing the number of segments 

• to add an adjustment possibility into HBEFA 

• to use national sets of emission factors. 

Much of the vehicle parameter data for emission factor estimation is available to a 
relative low cost compared to the other type of data used. This is because the data is 
available in existing registers i.e. there is no need for measurements. The representa-
tiveness of estimated emission factors will not be higher than the most deficient part of 
input data. It is questionable if the distribution of available HBEFA resources for 
emission factor estimation used so far is optimal. 
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En analys av den svenska fordonsparken av tunga lastbilar - fordonsparametrar 

som underlag för uppskattning av emissionsfaktorer i HBEFA-modellen 

 

av Ulf Hammarström och Mohammad Reza-Yahaya 

VTI 

581 95 Linköping 

 

 

Sammanfattning 
För att kunna uppskatta energianvändning och avgasutsläpp för vägtrafik på en regional 

eller nationell nivå krävs representativa emissionsfaktorer. Emissionsfaktorer kan 

uppskattas baserat på färdmotstånd. Färdmotstånd kan i sin tur uppskattas baserat på 

körmönster och fordonsparametrar. För uppskattning av fordonsparametrar krävs 

tillgång till fordonsdata. 

I datorprogrammet HBEFA, vilket används för uppskattning av vägtrafikens 

avgasutsläpp, indelas fordonsparken i kategorier. En sådan kategori är tunga lastbilar 

(HGV). Varje sådan kategori indelas i segment efter totalvikt (GVW). Fordons-

segmenten indelas i Euroklasser vilka motsvarar klasser av årsmodeller. En ytterligare 

indelning är i lastbilar utan (RT) och med släp (TT). Därmed finns behov av fordons-

data per segment och Euroklass (cell). För varje segment och Euroklass finns en 

uppsättning med emissionsfaktorer. Emissionsfaktorer per Euroklass för HGV 

behandlas som varande oberoende av beräkningsår. Emissionsfaktorerna i HBEFA har 

beräknats med datorprogrammet PHEM. PHEM-beräkningarna baseras på uppskattning 

av färdmotstånd. 

Denna studie har avgränsats till fordonsdata tillgängliga i det svenska fordonsregistret 

(1997, 2004 och 2009) och till enkätbaserade transportundersökningar (1997 och 2003). 

Enkätundersökningar inklusive uppgifter om körsträckor och släpanvändning är 

nödvändiga för uppskattning av representative RT- och TT-parametrar på väg. 

Det totala antalet HGV är ungefär lika 2010 som 1990. Däremot har det skett mycket 

betydande förändringar av storleksfördelning under denna tidsperiod, andelen lastbilar 

med totalvikt (GVW) >26t har ökat från 6 till 36 procent. Inom denna grupp finns 

segment med mycket extrema relativa förändringar under tidsperioden. Parallellt med 

stora förändringar av fördelningen av HGV på segment är det rimligt att anta att det 

också med tiden skett betydande förändringar av fördelningen inom enskilda segment 

och Euroklasser, vilket påverkar fordonsparametrarna och därmed emissionsfaktorerna. 

Den metod som används i PHEM/HBEFA för tilldelning av GVW kan ifrågasättas. Ett 

alternativ är att i stället använda den deklarerade totalvikten i fordonsregistret utan 

vidare justering av maximalt tillåten bruttovikt på väg. Inverkan av bruttovikts-

bestämmelserna kommer i stället till uttryck genom lastfaktorerna. Den hittills använda 

metoden i PHEM/HBEFA bedöms vara ytterst invecklad och kan förväntas bidra till en 

ökad risk för fel både ifråga om att uppskatta emissionsfaktorer och att sammanställa 

indata till HBEFA avseende fordonsparken och trafikaktiviteter. 

Representativa parametrar för fordon på väg bör i största möjliga utsträckning baseras 

på viktning med körsträcka per fordon för skattning av representativa parametervärden 

på väg. En beskrivning av fordon med och utan släp förutsätter att viktning görs med 

körsträckedata. 
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emissionsfaktorer. Samma emissionsfaktorer förutsätter samma fordonsparametrar. Man 
kan alltid förvänta att det skall finnas skillnader i parametervärden mellan olika länder 
och därmed också i emissionsfaktorer. Vad som behövs är kriterier för hur stora dessa 
skillnader kan få vara för att använda samma emissionsfaktorer. 

I detta dokument har fordonsparametrar av betydelse för färdmotstånd och 
emissionsfaktorer sammanställts primärt för 1997, 2003 och 2009. I första hand 
redovisas: motoreffekt; tjänstevikt; maxlast och GVW. Därutöver redovisas för bilen: 
längd; bredd och axelantal. Även fördelning på påbyggnadstyp ingår i redovisningen.  

I genomsnitt för alla segment gäller, då man går från Euro 0 till Euro 5: att 
motoreffekten ökar; att GVW avtar; att tjänstevikten ökar och att maxlasten avtar. För 
enskilda Euroklasser gäller att det finns betydande förändringar av parametervärden 
med tiden till skillnad från HBEFAs förutsättningar. 

En minskande maxlast parallellt med ökande tjänstevikt är en utveckling i riktning mot 
lägre energieffektivitet. 

Den aktuella formen på fordonsparametrar till PHEM/HBEFA – endast motoreffekt och 
luftmotstånd varierar med Euroklass - är ytterst förenklad. Den totala nyttan med denna 
förenkling kan ifrågasättas. Till exempel finns det ett svenskt behov av representativa 
emissionsfaktorer både per segment och per Euroklass i olika tillämpningar. Detta 
behov kan sannolikt inte tillfredställas generellt med nuvarande beskrivning. 

De nuvarande PHEM/HBEFA-parametrarna baseras på statistik från ett fåtal länder. 
Svenska data har hittills inte använts. De största avvikelserna av svenska 
parametervärden från PHEM/HBEFA-värden gäller för motoreffekt: 

• minst 10 procent avvikelse: 59 procent av alla celler 

• minst 20 procent avvikelse: 21 procent av alla celler. 
De svenska värdena på motoreffekt och tomvikt är i genomsnitt större än 
PHEM/HBEFA-värdena medan maxlast är mindre. Den relativa ökningen av 
motoreffekt med Euroklass är nästan dubbelt så stor för svenska data som för 
PHEM/HBEFA. Dessa avvikelser kan förväntas motsvara att emissionsfaktorerna i 
HBEFA underskattar svenska värden. Denna underskattning förväntas öka med 
Euroklass. Om även underskattningen i luftmotstånd, påvisad i en parallell studie, 
beaktas kan den totala underskattningen förväntas vara betydande. 

Det kommer alltid att finnas avvikelser mellan nationella fordonsparametrar och 
gemensamma parametrar använda för HBEFAs emissionsfaktorer. Olika alternativ för 
problemhantering: 

• att minska GVW intervallet per segment dvs. flera segment 

• att komplettera HBEFA med korrektionsmöjlighet för avvikelse 

• att beräkna och använda nationella uppsättningar av emissionsfaktorer. 
Data för uppskattning av fordonsparametrar finns i stor utsträckning tillgängliga till en 
relativt sett låg kostnad jämfört med övriga emissionsfaktorunderlag. Detta är en följd 
av att det inte krävs mätningar, data finns tillgängliga i existerande register.  

Representativiteten hos uppskattade emissionsfaktorer kan inte bli högre än den lägsta 
representativiteten hos de olika indatagrupperna (avgasbildning, körmönster och 
fordonsparametrar). Det kan ifrågasättas om den hittills valda fördelningen av 
tillgängliga HBEFA-resurser på de olika indatagrupperna är optimal. 
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1 Introduction 
In order to estimate representative road emission factors there is a demand to use 
representative driving resistance. Representative driving resistance demands access to 
both representative driving patterns and representative vehicle parameters. If both of 
these conditions are not met one cannot expect estimated emission factors to be 
representative. There are two alternatives for emission factor estimations: measurements 
or simulation by means of computer programs. Measurements also include two 
alternatives: on the road or on the chassis dynamometer. The most common 
measurement alternative so far is chassis dynamometer. Both simulation and chassis 
dynamometer demand the use of representative driving resistance information. 

Emission factors in the HBEFA program (Keller and Kljun, 2007) for heavy vehicles 
are estimated by use of a vehicle simulation program called PHEM (Rexeis, 2005). The 
PHEM simulations are based on driving resistance estimations. Driving resistance at 
least includes: 

 
• rolling resistance 
• wheel bearing resistance 
• air resistance 
• gradient forces 
• acceleration forces.  

 

Driving resistance is a function of driving patterns, road conditions, weather conditions 
and vehicle parameters. The vehicle parameters include at least: 

 
• vehicle masses 
• vehicle dimensions 
• vehicle type of body. 

 

The total driving resistance in a simplified form: 

Fx= m*g*Cr+ m*g*sin(gr)+(m+ma)*dv/dt+Cd*A*dnsl*v2/2 

 

Fx: driving resistance (N) 

m=me +lf*mxl 
m: vehicle actual mass (kg) 
g: ground acceleration (m/s2) 

me: vehicle empty weight (kg) 

mxl: vehicle max load (kg) 

lf: load factor 

ma: acceleration mass from wheel moment of inertia (kg) 

gr: road gradient (rad) 

Cd: air resistance coefficient 
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A: vehicle cross section (m2) 

dnsl: air density (kg/m3) 

v: vehicle speed (m/s) 

 

As can be seen in the function, three of the four terms in Fx are proportional to vehicle 
mass, underlining the importance of representative vehicle mass parameters. 

The air resistance is a function of A and Cd. In order to estimate A one needs the width 
and the height of the vehicle. Cd is estimated based on the distribution on type of 
vehicle bodies. 

One further parameter of great importance for emission factors is the engine power For 
heavy goods vehicles (HGV) a decrease in max power of 1 % at the same vehicle 
weight will reduce fuel consumption (FC) by approximately 0.5 % (Hammarström, 
1986).. The engine power or the engine size also represents a form of driving resistance. 
The engine internal friction is expected to increase with increasing engine size or max 
power. The increase of engine power will also, for a constant speed demand, increase 
average speed on a road including gradients, horizontal curves, junctions etc. Increased 
average speed will then at least increase the air resistance. A reasonable hypothesis 
could be that the increased engine power is an expression of increasing speed demand. 
However, there is no available information about speed demand as a function of engine 
power for HGV. 

The parameters of interest for simulation of driving resistance and finally of emission 
factors should be representative for vehicles on the road network i.e. mileage weighted 
estimations.  

In order to estimate parameter values on the road network, vehicle use data including 
use of trailer, is also needed. 

The structure of HBEFA on the top level includes vehicle categories. One such vehicle 
category is HGV. Each category is split into segments and into emission concepts. An 
HGV segment represents type of truck, rigid or tractor, and a gross vehicle weight 
(GVW) class. There are two levels of HGV segments: 

• level 1: trucks/tractors without regard of trailer use 
• level 2: vehicle combinations including both with and without trailer. 

 

An emission concept will roughly correspond to a year model interval with unchanged 
emission regulations2: 

• Euro 0: year model - 1992 
• Euro 1: year model 1993 - 1995 
• Euro 2: year model 1996 - 2000 
• Euro 3: year model 2001 - 2006 
• Euro 4: year model 2007 – 2008  
• Euro 5: year model 2009-   

 

                                                 
2 For each class there is a date with mandatory use of the emission class, but there also is a successive 
introduction of each class. The main principle has been to use the year model when at least 50% of the 
year model has specified emission class. For Euro 5 this principle is not followed completely. 
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In order to calculate HBEFA emission factors there is need for average vehicle 
parameters per cell: one segment, level 2, and one emission concept. On level 2 and 
truck with trailer there is no distinction in HBEFA between emission factors for truck 
(TT) and tractor (AT) per weight segment.  

The need of additional vehicle data for HBEFA simulations especially concerns the 
HGV segments 40-50 t and 50-60 t. These vehicle segments are of special interest for 
the Nordic countries but of minor interest for the rest of EU countries because of gross 
vehicle weight restrictions. If estimated emission factors will be representative for 
Swedish HGVs the vehicle parameters in all segments need to be representative for 
Swedish conditions. Then there is both an interest to compare Swedish conditions with 
HBEFA conditions and to supply the HBEFA improvement process with vehicle 
parameter data. The main objective for HBEFA should be that the model is as 
representative as possible for all countries being HBEFA users. For each user there 
should be a need to compare HBEFA conditions with the country specific conditions 
especially for conditions not being direct input to HBEFA calculations. Vehicle 
parameters on the segment level is not direct HBEFA input and should be compared 
with parameter values used for the emission factor estimations. The need of vehicle 
parameter data concerns both control of the parameters used so far and as a basis for 
new estimations of emission factors. 

Per vehicle cell, i.e. segment and emission concept, one can expect changes in average 
vehicle parameters by time. Such a change will follow from changes in vehicle 
parameter distributions per cell. The vehicle parameter distribution per cell depends on 
the population of vehicles and of vehicle use in the cell. Vehicle use includes both total 
mileage and use of trailer per vehicle. This is especially valid for the truck and trailer 
segments. One TT segment, for example TT 50-60 t, represents a distribution of trucks 
in five different segments (level 1). For vehicle combinations the average vehicle 
parameters will be a function both of the distribution of trucks from different segments 
and of parameter values for each such segment. One should notice that one and the same 
truck can appear in different segments, level 2, when using trailers of different sizes. 
These different types of distributions per cell will change by time and lead to a change 
in average parameters per cell. The main question is if these changes in average 
parameter values per cell by time can be judged as marginal or not. One first step is to 
quantify the size of these changes by time. The next step is to decide the size of 
“marginal”. Different accuracy demands of different HBEFA users may result in 
different values on “marginal”. 
In HBEFA there is no function included in order to describe the change of emission 
factors per HGV cell by time.3 The cell values for HGV are treated as constants from 
year to year. In the estimation of HBEFA emission factors vehicle masses, the empty 
vehicle weight and the max load, are treated as constants per vehicle segment (level 2) 
i.e. no change between Euro classes so far, see table 6.1 and 6.2.  

Since the definition of segments is based on GVW limits the width of these weight 
classes at the same time give limits for the max possible change of GVW per segment 
by time. Vehicle parameters not included in the segment definition have no such 
restrictions for the possible change by time. The GVW is equal to the sum of the empty 
vehicle and the max load weight. These parameters have then more space for changes 

                                                 
3 For the car vehicle category there is such a function included in HBEFA for adjustment of cell values, 
emission factors, by time. 
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compared to GVW. There might also be a change in the GVW distribution on the truck 
and the trailer without a change in total GVW for the vehicle combination. In table 1.1 
the max potential for deviation from HBEFA GVW values are presented. 

 

Table 1.1 Max possible GVW deviation from PHEM/HBEFA conditions.* 
 Min (%) Max (%) 

Rigid truck <=7,5t -40 +29 

Rigid truck >7,5-<=12t -32 +9 

Rigid truck 12-14t -11 +4 

Rigid truck 14-20t -19 +16 

Rigid truck 20-26t -22 +2 

Rigid truck 26-28t -4 +4 

Rigid truck 28-32t -13 +0 

Rigid truck >32t -10 +x** 

truck & (semi)-trailer <28t - +56 

truck & (semi)-trailer 28-34t -13 +6 

truck & (semi)-trailer 34-40t -15 +1 

truck & (semi)-trailer 40-50t -15 +6 

truck & (semi)-trailer 50-60t -17 +0 
*PHEM/HBEFA conditions in table 6.1.; **No upper limit (see section 7). 

 

In table 1.1 one can notice that in most segments the possible deviation from 
PHEM/HBEFA conditions are at least 10 %. 

In parallel to this work, measurements of air resistance, rolling resistance and 
transmission losses have been in focus in a coast down study (Hammarström et al, 
2012). These studies should improve the possibility for calculations of representative 
HGV emission factors with PHEM, at least for Swedish conditions. 

Focus in this study is on the segment level i.e. not on the distribution of the HGV fleet 
on segments. However, a study of the Swedish HGV fleet can also be of interest in a 
more general context. 

The importance of different segments for energy use and exhaust emissions is expressed 
of the distribution. In figure 1.1 the distribution of the Swedish HGV fleet on segments 
from 1990 to 2030 is presented. 
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Figure 1.1 The Swedish HGV fleet in traffic (31/12) per year.4 
 

Even if the number of HGV is approximately the same 2010 as 1990, there has been a 
most important change in the HGV fleet during this time period. In the same period the 
proportion of trucks>26t has increased from 6% to 36% i.e. with a factor 6. The 
individual segment proportions included in truck>26t all increases after 1990. When the 
proportion of trucks >26t increases the proportion of trucks<26t decreases. Besides the 
decrease of trucks<26t all included individual segment proportions also decreases. The 
proportion of tractor for AT has increased from 5% to 11% in the same period.  

There are some segments with special large changes of number of vehicles from 1990 
until 2010: 

 
• 12-14t: a decrease by 50% 
• 20-26t; a decrease by 60% 
• 28-32t: an increase by 48 times 
• >32t: an increase by 5 times. 

The change in segment distribution also represents a change in total load capacity for 
trucks by +18% from 1990 until 2010 and the prognosis a further increase by 32% until 
2020. If one also includes the mileage dependence of vehicle size the mileage weighted 
capacity (tonne km) has increased further. Increased vehicle size is expected to increase 
trailer use. Including the trailer effect the load capacity will increase still further. 

There could be an interest for vehicle frequencies in different segments at different 
years. The segment width is most different so it may be of interest to normalize total 

                                                 
4 The national Swedish vehicle register. Register data until 2011 and forecast values 2012-2030. Tractor 
for AT 34-40 t = tractor GVW -20 t. Tractor for AT 40-50 t = tractor GVW 20-28 t. Tractor for AT 50- t 
= tractor GVW 28- t. 
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number of HGV per segment to segment width. Frequencies of HGV at different years 
per tonne:5 

 
• 1990: 

- lowest: 28-32t, 42 
- highest: 20-26t, 4033 
- highest below 20t: truck 3.5-7.5t, 3870 

• 2010: 
- lowest: 12-14t, 899 
- highest: 26-28t, 9120 
- highest below 20t: truck 3.5-7.5t, 2254. 

 

In 2010 the density, number of of HGV per tonne interval, doesn’t deviate too much 
with one main exception, the 26-28t interval. The density of vehicles in this interval is 
approximately four times as high compared to the average interval. The interval 12-14t 
is deviating in the opposite direction with a density approximately half the density of 
the average interval. 

One should have in mind the big importance of vehicle size or vehicle mass for the 
emission factors. To some extent the emission factor effect of increasing vehicle size by 
time is possible to reduce by means of reduced Cr and Cd. However, increased vehicle 
size also contributes to an increase of air resistance by an increase in cross section area 
(A). 

The interest in road traffic exhaust emissions is both the historical change by time and a 
prognosis for the future. In order to calculate future exhaust emissions by means of 
HBEFA there is need of two groups of emission factors: for vehicle cells existing today 
and for future vehicle cells. At least for future cells there is need for vehicle parameters 
in order to calculate emission factors. There need to be a strategy for what vehicle 
parameters to use for the estimation of future emission factors. 

                                                 
5 The number of HGV per segment has been divided by the length (tonnes) of the segment. 
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2 Objective 
The objective of this study is to present representative driving resistance vehicle 
parameters for Swedish conditions – engine power, empty vehicle weight, max load and 
vehicle body distribution - in order to: 

• compare Swedish vehicle parameter values with parameters used for HBEFA 
emission factor estimations 

• supply vehicle parameter values for future estimation of emission factors. 
Estimated parameter values need to be presented after the structure used in HBEFA i.e. 
by segment and Euro class (cell). 

One question of importance for the emission factor structure in HBEFA: will driving 
resistance parameters per cell change more than marginal by time? Vehicle parameter 
values on a cell level at different years will be presented and compared in order to 
estimate the parameter changes by time. In HBEFA the assumption is that the change by 
time of these parameter values per cell are less than marginal, expressed in the use of 
constant emission factors by time per cell.  

In the estimation of HBEFA emission factors by the use of PHEM the empty vehicle 
weight and the max load per segment are treated as independent of Euro class. The 
change by Euro class of the empty vehicle weight and the max load per segment will be 
presented for Swedish conditions as a basis for judgment if there is need for an 
improved degree of parameter resolution. 

There is need of vehicle parameters both for the vehicle fleet until today and for the 
future vehicle fleet. This study is restricted for the vehicle fleet until 2009. 
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3 Method 
3.1 Introduction 
3.1.1 Overview 
The need of vehicle parameter data is expressed of the HBEFA structure of emission 
factors. These factors are estimated by PHEM simulations. The vehicle parameters 
compiled in this study include vehicle weights. Vehicle weight, the gross vehicle weight 
(GVW), also constitutes the base for segment classification. The sum of the empty 
vehicle weight and the max load is equal to GVW. Then the definition of GVW used in 
HBEFA/PHEM is of importance. 

For estimation of vehicle parameters out on the road, mileage data is needed. For HGV 
there also need to be data about trailer use. The relevant data then is found in transport 
surveys. The access to survey data in this study is limited to year 1997 and 2003. In 
order to also describe vehicle parameters after 2003, vehicle register data for years after 
2003 has been included. By the use of a simple estimation method on the road vehicle 
parameters have been estimated based on register data for years without survey data.  

 
3.1.2 HBEFA 
In HBEFA the HGV vehicle category is split into two emission factor groups: segments 
with (AT/TT) and without (RT) trailers. There is a principal difference between the two 
groups: 

 
• AT/TT: each segment represents a distribution of trucks belonging to different 

level 1 segments and in parallel different sizes of trailers. The sum of truck and 
trailer GVW belongs to the weight interval of the segment 

• RT: each segment only includes trucks belonging to the specified weight interval 
of the segment. One subgroup is trailer trucks without connected trailer. 
 

Each emission factor per AT/TT segment represents a distribution of tractors with 
semitrailers and of trucks with trailers. For each such combination, a truck/tractor in one 
weight segment and a trailer/semitrailer in a matching weight segment, there is a further 
vehicle- and a parameter distribution.  

In HBEFA “vehicle transformation patterns” are used in order to describe that one 
weight class of truck, for example 20-26 t, can be on the road as one of two main 
alternatives: 

 
• a single truck RT 20-26 t 
• a vehicle combination, TT, including four alternatives of GVW >26 t and most 

likely for Sweden as a TT 50-60 t. 

 

Table 4.1 and 4.2 demonstrates that a HGV TT 50-60 t could include five alternative 
truck GVW-classes (level 1). The vehicle parameter estimations for TT 50-60 t 
constitute an average of these sub segments.  
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If only one set of emission factors is used per cell, which is the present HBEFA 
alternative, the distribution in the TT 50-60 t column in table 4.1 and 4.2 must not 
change more than marginal by time. The important condition is both the distribution on 
truck segments and the average parameter values per truck segment in parallel. If the 
parameter distributions will change the average parameter values in total on level 2 will 
also change by time.  

Average vehicle parameters in a segment and emission concept are expected to change 
by time. If these changes per cell are judged as larger than marginal there would be need 
for different sets of vehicle parameters for different years or some kind of correction 
function.  

Emission factors in HBEFA are calculated for three levels of load factor: no load (0%); 
50% of max and 100% of max load. The input to HBEFA is proportion of mileage with 
load factor 0% and 1-99% respectively. In order to estimate these distributions on load 
factor level there need to be a clear definition of max load. 

Both vehicle empty weight and vehicle max load is a direct function of GVW class. Per 
segment the possible GVW change by time is limited by the segment interval limits. 
The wider interval per segment the bigger possibility for changes in average segment 
weights by time, see table 1.1. The possible relative changes of empty vehicle weight 
and max load are larger than for GVW. 

 
3.1.3 Definitions of GVW 
There are two types of GVW for road vehicles: a technical limit and a road max limit.  

The technical weight is the max weight of the vehicle included in the vehicle register. 
This is the weight limit used for the technical design of the vehicle including the design 
of brakes etc. 

The road limit GVW is the max weight of a vehicle on the road. In table 3.1 the max 
allowed weight on the road per axle or bogie is presented. 

Table 3.1 Max allowed weight on the road per axle or bogie (Transportstyrelsen, 2010). 
Axles Bk1* Bk2* Bk3* 

1 axle non driven 10.0 10.0 8.0 

1 axle driven 11.5 10.0 8.0 

2 axles <1m 11.5 11.5 11.5 

2 axles 1,1<=inter axle dist<1,3m 16.0 16.0 12.0 

2 axles; 1,3<=inter axle dist<1,8m 18.0 16.0 12.0 

2 axles; 1,3<=inter axle dist<1,8m;  

spec. demands on the drive axle 

19.0 16.0 12.0 

2 axles; inter axle dist>1.8 m 20.0 16.0 12.0 

3 axles <2,6m 21.0 20.0 13.0 

3 axles; >=2,6m 24.0 22.0 13.0 
*Road category. 

 

Other regulations of importance (Bk1): 
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• max GVW for a truck with 2-axles: 18t 
• max GVW for a truck with 3-axles: 26t 
• max GVW for a truck with 4 axles: 32t 
• there is a max limit weight for a vehicle equipage as a function of the distance 

between the first and the last equipage axle and with the upper limit 60t 
(distance≥ 18 m).6 
 

In practice there are a big number of road limit GVW values as a function of all 
combinations of number of axles and distances between axles. 

The technical GVW can be higher than the max allowed GVW on the road. If the 
technical GVW is higher than the max allowed GVW on the road, the road max allowed 
weight will be the legal limit on the road. In the opposite situation the technical GVW 
will be the limit value on the road. 

Also for just a truck without a trailer the technical GVW in the register could be above 
what is allowed on Swedish roads.7  

In PHEM/HBEFA the definition of GVW is based on the regulation for max vehicle 
weight on the road.  

The assignment of PHEM/HBEFA GVW can be a complicated process if the stated 
method is followed literally as follows: 

 
• Information needed: technical GVW in the front and in the rear of the truck and 

of the trailer; all distances between axles including the distance between the last 
truck axle and the first trailer axle 

• Maximum weight per vehicle unit and position (front and rear): if the position 
technical GVW is larger than the road limit in table 3.1, use the road limit, 
otherwise use the technical GVW 

• Maximum preliminary weight per vehicle unit 
• Maximum final weight for the truck: adjust the truck GVW for max allowed 

GVW as a function of number of axles if needed 
• Maximum final equipage GVW: adjust the equipage GVW as a function of the 

distance between the first and the last axle if needed 
• If the technical GVW is higher than the maximum final equipage GVW let the 

GVW be equal to the maximum final road limit, else let the GVW be equal to 
the technical GVW. 

•  
Finally is the max load of the vehicle reduced if needed so that the sum of the empty 
weight and the max load is equal to the adjusted road GVW.  

In PHEM/HBEFA the described method is not followed completely since there is a 
segment RT>32 t (above the max road limit). This segment can not based on the 
PHEM/HBEFA definition include any vehicles. If the RT>32 t segment has been added 

                                                 
6 In special regions and on special roads there is a special regulation allowing a total weight of a truck and 
trailer up to 90t and a max length up to 30 m. 
7 The Swedish vehicle register also includes ”skattevikt” which for a single vehicle represents the weight 
allowed on the road. 
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by pragmatic reasons, at least for the Nordic countries there should be an AT/TT>60 t 
segment added of the same reason. 

Three of the road limit limit values – 26 t, 32 t and 60 t – are used as segment limits in 
PHEM/HBEFA but not the 18 t limit. 

The GVW definition problem is especially big for tractor with semitrailer (AT), both to 
calculate the technical GVW and finally the PHEM/HBEFA GVW. The technical GVW 
is equal to the sum of the tractor empty weight and the resulting technical GVW of the 
semitrailer. The semitrailer resulting technical GVW is a function of: the tractor max 
load; the semitrailer front GVW and rear GVW. The reason for not including AT in this 
study has been the problem to estimate the GVW for the vehicle combination. 

In the Swedish national vehicle register both types of GVW definitions are included for 
individual vehicles but not in the survey data. In the survey data only technical GVW is 
included per vehicle unit – empty vehicle weight and max load - in parallel with number 
of axles. The number of axles, no inter axle distance available, to some extent makes it 
possible to estimate the max allowed GVW on the road. 

The GVW measure used so far in Swedish HBEFA calculations, the fleet and traffic 
activity input data, represents just the technical maximum vehicle weight. When the 
technical GVW is the limit value on the road Swedish input data to HBEFA calculations 
used so far is consistent with the HBEFA definition. 

 

The GVW measure used in this report in order to describe Swedish vehicle 
parameters is the technical GVW. 
In HBEFA the segment for the heaviest trucks with trailer is assigned TT 50-60 t. When 
the technical GVW is used this interval includes all trucks and trailer with GVW>50 t. 
The survey data then includes truck and trailer with a technical GVW of at least up to 
70 t. 

 
3.2 Survey data 
Survey data includes some of the data asked for. One advantage with these data is they 
include both vehicle combinations and vehicle use i.e. estimation of average values “on 
the road” are possible to do (level 2). The survey (UVAV) is made on a quaterly basis 
since the 70ties (Trafikanalys, 2012).. The available survey data in this study are: 

 
• survey 1997: also including “all” vehicle data and fuel consumption 

(Hammarström and Yahya, 2000) 
• survey 2003: also including some vehicle data. 

 

The data used is a stratified random sample restricted to transports with Swedish trucks. 

These data represent all heavy trucks in the vehicle register with max load >3.5 t. One 
should notice that the Swedish definition for a heavy truck is technical GVW>3.5 t. The 
GVW for max load 3.5 t is approximately equal to 7 t. Then the survey doesn’t cover all 
HGV, there is a part of the “smallest” segment (3.5-7.5 t) missing. 

The regular survey data includes at least: 
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• empty vehicle weight of the truck 
• empty vehicle weight of the trailer (2003 only) 
• max load, truck and trailer respectively 
• year model of the truck (2003 only) 
• number of axles on the truck 
• number of axles on the trailer 
• mileage 
• load including empty vehicle driving. 

 

These data are available on a vehicle combination level (level 2).  

The data from 1997, presented in Appendix 1, includes additional data from the vehicle 
register about the truck. These additional data were compiled in a project with fuel 
consumption in focus (Hammarström and Yahya, 2000). 

For the trailer, 1997 data does not include the empty trailer weight, just the maximum 
load and number of axles. The empty trailer weight for 1997 has been estimated based 
on the number of axles and on the max load. The functions used for estimation of empty 
vehicle weight are presented in the report. 

Some of the data in the vehicle register added to survey data 1997: 

 
• engine power 
• type of vehicle body 
• year model. 

 

Survey data for 2003, Appendix 2, includes the empty trailer weight i.e. a difference 
compared to 1997 data.  

In Appendix 1 (1997) and 2 (2003) the total relative mileage distribution including 
driving both with and without trailer is presented. 

There is no survey data in combination with engine power available for VTI after 1997. 
Instead a model for estimation of engine power on the road after 1997 is necessary to 
develop, see section 3.4. The model is based on vehicle register data from 1997 to 2009 
in combination with survey engine data from 1997.  

The 1997 survey data describes the change in engine power with the weight of the 
vehicle combination. The same GVW class of truck can appear in different TT 
segments. It is reasonable to assume that there will be different average engine power 
for trucks in the same truck GVW class (level 1) but in different TT segments, see table 
4-6 in Appendix 1. 

The survey data describes on the road average weight of vehicle combinations in 
different weight classes or segments. Different weight data of interest for driving 
resistance estimation are: empty vehicle weight; max load and actual weight (AVW).  

In order to estimate on the road vehicle weight values for 2009 the same principal 
model as for engine power is used. 
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Survey data not included in this study are:  

 

• AT vehicle segments 

• Swedish vehicles from domestic starting points with destinations abroad 

• Swedish vehicles from abroad to domestic destination points  

• Swedish vehicles with both starting and ending points abroad.  
 

HGV vehicles on Swedish roads not registered in Sweden are not included in the 
survey. 

 

 
3.3  The national vehicle register 
Estimations of vehicle parameters based on the national vehicle register are weighted 
based on the total numbers (frequencies) of vehicles in traffic in the register at the end 
of each year. In Appendix 3 (1997), Appendix 4 (2004) and Appendix 5 (2009) number 
weighted average values for trucks per segment and year model interval (Euro class) are 
presented for: 

 
• engine power 
• empty weight 
• gross vehicle weight (technical) 
• length 
• width 
• number of axles. 

 

In addition the number of vehicles is presented. The technical max load is equal to the 
difference between the technical GVW and the empty vehicle weight. 

The Swedish national vehicle register includes most vehicle data needed for PHEM-
simulations. One drawback is that only separate data for trucks and for trailers are 
available i.e. no information about vehicle combinations, which is needed in HBEFA 
applications. One exception to this statement is that the vehicle register per truck 
includes the max allowed weight of a vehicle combination including the register truck. 
The vehicle register also includes data about mileage for trucks, observations at vehicle 
inspections, but no information about trailer use. Even if the vehicle register not gives 
the level 2 segment averages, level 1 average might be of some interest. 

From the vehicle register it is possible to calculate both number and mileage weighted 
average values per “segment” (level 1) and emission concept. However, in HBEFA the 
interest is in level 2 segments. In this study mileage has not been available in vehicle 
register data 

One type of interesting data missing in the register needed for estimation of air 
resistance is vehicle height. For each type of vehicle body the height needs to be 
estimated indirect based on other data sources. The vehicle height and width are used to 
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estimate the cross section of the vehicle (A). The cross section is used for the calculation 
of air resistance. In this study there is no estimation of vehicle height. 

 
3.4 Estimation of vehicle parameters, on the road averages, 

when survey data is not available 
There is no data available giving direct mileage weighted (on the road) estimations after 
2003, and for engine power after 1997. On the road estimations per year model interval 
for the missing years can be based on: 

 
• the relation between mileage weighted and number of vehicle weighted 

estimations the last year with both types of data available per truck GVW class 
(segment level 1) 

• the relation between mileage weighted estimates for level 2 GVW classes 
including a split on size of truck (Appendix 6), with and without trailer, and the 
mileage weighted estimate on segment level 1 

• the estimated number weighted average parameters per truck GVW class 
(segment level 1) for different years with such data available 

• the mileage distribution on truck GVW classes per TT segment in the latest 
available survey data 

• the estimated mileage distributions on truck GVW classes per TT segment for 
2009 based on 2003 mileage distributions and vehicle register number 
distributions in 2003 and 2009. 

 

In table 3.2 the ratio in 1997 between mileage weighted engine power averages and 
number weighted averages on segment level 1 are presented. 

 

Table 3.2 (Mileage weighted average power UVAV 1997)/(Number weighted average 
power 1997). 

Truck GVW* 

Year model 

-1992 1993-1995 1996-1997 

7.5-12 t 1.036 1.053 1.027 

12-14 t 1.023 1.025 0.998 

14-20 t 1.016 1.049 1.033 

20-26 t 1.050 1.053 1.054 

26-28 t 1.068 1.048 1.046 

28-32 t 1.022 1.022 1.030 

>32 t 1.008 1.198 1.122 
*Segment level 1 

 

From table 3.2 one can see that the mileage weight gives higher estimations than the 
number weighted in general (ratio>1). Corresponding values are available also for 
empty vehicle weight and for max load. 
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In order to estimate engine power per weight class (level 1) out on the road for a truck 
2003 and 2009, the values in table 3.2 can be used in combination with vehicle register 
data for these two years. Engine power in the vehicle register per GVW and year model 
interval is multiplied by the values in table 3.2 as follows: 

 
• year models in the interval -1992 by the correction factors for this interval in 

table 3.2  
• year models in the interval 1993-1995 by the correction factors for this interval 

in table 3.2 
• year models after 1997 have been multiplied by the values for 1996-1997 (An 

alternative could have been to select correction factors based on vehicle age 
instead of year model) 

 

The next step is to estimate engine power for vehicles per truck GVW interval and per 
segment level 2 GVW class. For each such class correction factors have been estimated 
per year model interval based on UVAV 1997, see examples for engine power in 
Appendix 6.  

By multiplying values estimated by use of the factors in table 3.2 by the values in 
Appendix 6 on the road values are estimated for different sub segments. For each TT 
segment there are several sub segments which finally need to be weighted together.  

In order to finally estimate average data per TT-segment one needs mileage per truck 
GVW class in the TT segment. Mileage distribution on GVW classes per year model 
interval is available in the 1997 and 2003 survey data, see Appendix 1 and 2. Such 
distributions for 2009 have been estimated based on the 2003 mileage distributions and 
number distributions for 2004 and 2009. The sub problem, survey 2003 and register 
2004, has been treated in that way year models until 2003 only have been included in 
the 2004 register data set in this application. The vehicle register data is from 2004. In 
order to get 2003 values: 

 
• assume the number of vehicles in year model intervals older than 2001 are 

unchanged between 2003 and 2004 
• assume that the group of year models 2001-2003 is the same 2003 and 2004. 

 

The described on the road estimation model has been used in order to estimate: engine 
power 2003 and 2009; empty vehicle weight 2009 and max load 2009. 

The method used has some shortcomings. One such type of shortcoming is the 
correction factors: from number weighting to mileage weighting and from level 1 to 
level 2. The estimation of vehicle weights 2009 is based on the assumption that the 
relative change in the weight of a truck with trailer will be the same as the relative 
change in weight of just the truck.  

In the proposal of vehicle parameters for different segments in section 5 GVW 3.5-7.5 t 
is included based on estimation. This estimation is based on the assumption that one can 
use the same “on the road factor”, number weighting to mileage weighting, as for GVW 
7.5-12 t. 
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3.5 Analysis of results 
In this study vehicle parameters per vehicle segment and year model interval or 
emission class is of main interest. This means that the total weighted averages for the 
HGV fleet not is of interest. However, it should be of higher importance to put more 
efforts on segments which represents a bigger part of the vehicle fleet compared to a 
smaller. 

The analysis has also been complicated by the use of two statistic data sets. Both sets 
can be compared on HBEFA level 1 directly but not on level 2 (level 2 includes 
combinations of truck and trailer). When comparing average values from each data set 
one should also have in mind that the survey GVW 3.5-7.5 t segment is incomplete and 
cannot be compared with register data or HBEFA values. This segment, 3.5-7.5 t, has 
been excluded in the presentation of survey data in section 4.1 but is included in section 
5 based on the estimation method described in section 3.4.  

The survey data is based on a stratified survey method. The design of the survey is 
based on a target for acceptable accuracy in transport measures. These measures relate 
to a special subdivision of HGV and to special categories of goods transported. When 
using the survey design to estimate other measures like vehicle parameters there is no 
direct information about the level of accuracy. When this data set is used to estimate 
parameters other than what it is designed for the original accuracy will not longer apply. 
The potential deviations in estimated parameter values from the true values will reduce 
the possibility to judge if “changes” are expressions for deficiencies in the method used 
or for true changes. This type of problem does not exist for register data since this is the 
total population. 

In the analysis of Swedish parameter values compared to PHEM/HBEFA values in 
section 6 average values for a group of segments or for cells are presented in the 
documentation. These average values are not weighted i.e. each segment or cell has the 
same weight “1” in the estimation of average values. The reason for including these 
average values is primarily to view general trends by year model interval (Euro class) 
and be able to make more general comparisons between the two sets of parameters. 

When the words “decrease” or “increase” are used a sign is added, “-“for decrease and 
“+” for increase. This can be judged as unnecessary but is motivated since the word 
“change” also is used. In this case a sign must be used.  

Changes have been described as “largest”. In these cases “largest” refers to the absolute 
value of the change. 
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4 Statistics, survey data and vehicle register data 
The presentation of data is divided according to the main data sources: on the road data 
(survey data) and national vehicle register data. 

The structure of the presentation per data set is as follows when possible: 

 
• fleet distribution on segments 
• engine power 
• empty vehicle weight 
• max load 
• gross vehicle weight (GVW) 
• vehicle body distribution. 

 

For each type of parameter per segment and year model interval the following is 
presented when possible: 

 
• change for new vehicles (latest year model interval) per segment from 1997 
• change between year model intervals per segment at the latest year with data 
• change of cell values by time 
• Euro 3 levels per segment and relative change between emission concepts (the 

HBEFA form), register data only. 

For the survey data both segment level 1 and 2 are presented in some cases and for 
register data just level 1, which is the only possibility. 

 
4.1  Survey data 
4.1.1 Mileage distributions  
The importance for total road traffic exhaust emissions of vehicle parameters is a 
function of the mileage proportion on segments. In table 4.1 and 4.2 the proportions on 
segments, both level 1 and level 2, are presented for 1997 and 2003. 

Table 4.1 Total HGV mileage distribution (%) in 1997.* 
Truck 
GVW 

Without 
trailer 

With 

trailer 

Total 

  <= 20 t 20-28 t 28-34 t 34-40 t 40-50 t 50-60 t level 1 

7.5-12 t 5.2 0.1 0.0 0.0 0.0 0.0 0.0 5.2 

12-14 t 3.3 0.0 0.1 0.0 0.0 0.0 0.0 3.4 

14-20 t 12.1 0.0 0.1 0.2 0.2 0.8 0.2 13.6 

20-26 t 13.6 0.0 0.0 0.1 0.7 3.0 22.5 39.9 

26-28 t 4.7 0.0 0.0 0.0 0.0 1.3 22.2 28.1 

28-32 t 0.9 0.0 0.0 0.0 0.0 0.1 7.7 8.6 

>32 t 0.6 0.0 0.0 0.0 0.0 0.0 0.5 1.1 

Total 40.2 0.1 0.2 0.3 0.9 5.2 53.1 100.0 
*Max load>3.5t and excluding GVW 3.5-7.5t. 
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Table 4.2 Total HGV mileage distribution (%) in 2003.* 
Truck 
GVW 

Without 
trailer 

With trailer Total 

  <= 20 t 20-28 t 28-34 t 34-40 t 40-50 t 50-60 t level 1 

7.5-12 t 4.9 0.0 0.0 0.0 0.0 0.0 0.0 4.9 

12-14 t 1.4 0.0 0.0 0.0 0.0 0.0 0.0 1.4 

14-20 t 10.0 0.0 0.0 0.1 0.5 0.9 0.5 12.1 

20-26 t 8.5 0.0 0.0 0.0 0.1 1.7 15.6 26.0 

26-28 t 7.0 0.0 0.0 0.0 0.1 1.6 28.5 37.2 

28-32 t 2.1 0.0 0.0 0.0 0.0 0.3 14.3 16.7 

>32 t 0.7 0.0 0.0 0.0 0.0 0.0 1.0 1.7 

Total 34.7 0.0 0.1 0.1 0.7 4.5 59.9 100.0 
*Max load>3.5t and excluding GVW3.5-7.5t. 

 

The segment level 1 distribution is presented beneath the headline “Total level 1” and 
on segment level 2 beneath “without trailer” vertical and “with trailer” at the bottom 
line. 

 

Comments to table 4.1 and 4.2 on segment level 1: 

 
• The total proportion of truck GVW<26t decreases from 62% to 44% from 1997 

to 2003 
• All individual truck segments with GVW<26t decrease in proportion from 1997 

to 2003 
• The four largest proportions of trucks 2003 in order after size of proportion: 26-

28 t; 20-26 t; 28-32 t and 14-20 t 
• The two largest truck proportion changes from 1997 to 2003: segment “20-26 t”, 

from 39.9 to 26.0%, and segment “26-28 t”, from 28.1 to 37.2% 
• The use of trailer increases with truck GVW up to 28-32 t, 88% in 2003, and 

then decreases 
• There is approximately no use of trailer for truck GVW<14 t and a minor use for 

truck GVW 14-20 t, 17% in 2003. 

 

Comments to table 4.1 and 4.2 on segment level 2: 

 
• The proportion of TT increases from 59.8% to 65.3% from 1997 to 2003 
• The largest proportion on level 2 is segment “TT 50-60 t” for both years, 53.1% 

and 59.9% 
• The four largest segment proportions 2003 after size of proportion: TT 50-60 t; 

RT 14-20 t; RT 20-26 t and RT 26-28 t. 
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Table 4.1 and 4.2 also describes the distribution on truck sizes per TT segment. For the 
50-60t there is a most apparent change to a larger proportion of trucks >26t from 1997 
to 2003.  

Table 4.1 and 4.2 represents distribution of mileage for the “total” HGV fleet. In 
Appendix 1 and 2 corresponding distributions are presented per year model interval.  

In table 4.3 mileage distributions on segments (level 2) per year model interval in 2003 
are presented. 

 

Table 4.3 Mileage distribution (%) per year model interval (level 2) in 2003.* 
Segment -1992 1993-1995 1996-2000 2001-2003 

RT 

7.5-12 t 6.9 3.9 4.1 5.8 

12-14 t 5.9 1.7 0.9 0.3 

14-20 t 24.1 13.8 7.0 8.2 

20-26 t 23.2 12.7 7.1 3.2 

26-28 t 7.3 9.5 7.0 6.4 

28-32 t 0.3 1.1 2.0 3.2 

>32 t 2.2 0.6 0.4 0.5 

TT 

TT<= 20 t 0.0 0.0 0.0 0.0 

TT 20-28 t 0.0 0.2 0.0 0.1 

TT 28-34 t 0.0 0.0 0.1 0.3 

TT 34-40 t 1.0 0.5 0.7 0.6 

TT 40-50 t 5.1 6.1 5.2 2.6 

TT 50-60 t 23.8 49.9 65.6 68.5 

Total 100.0 100.0 100.0 99.9 
* Max load>3.5t and excluding GVW3.5-7.5t. 

 

The proportion of TT mileage increases from 30% up to 73% when the vehicle age 
decreases from year models -1992 to 2001-2003. The overall trailer proportion in 2003 
is 65% and the proportion of TT 50-60 t is 60%. 

The TT 50-60 t segment has up to 95 % (2001-2003) of the truck and trailer mileage in 
2003. 

The segments RT 14-20 t and TT 50-60 t are judged to be the most important segments 
in 2003. The proportions of RT 14-20 t and RT 20-26 t are most equal up to year model 
interval 1996-2000 but not for 2001-2003. For this last interval 14-20 t has the largest 
proportion in the RT group. 

One complication in HBEFA/PHEM applications is that each TT segment includes a 
distribution on different truck and trailer sizes, see example in table 4.4. Each truck 
segment included in TT 50-60 t also includes a trailer segment. 
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Table 4.4 Mileage distribution (%) on truck sizes and year model interval for TT 50-60 t 
in 2003. 

Truck GVW -1992 1993-1995 1996-2000 2001-2003 
All year 
models 

7.5-12 t 0 0 0 0 0 

12-14 t 0 0 0 0 0 

14-20 t 0.5 0 1.0 0.6 0.8 

20-26 t 55.2 36.5 23.8 23.7 26.1 

26-28 t 36.3 42.4 47.9 49.8 47.6 

28-32 t 2.7 19.1 25.6 24.9 23.8 

>32 t 5.4 2.0 1.6 1.0 1.6 

Total 100.1 100.0 99.9 100.0 99.9 

 

Approximately half of the mileage with 50-60t belongs to 26-28t trucks in 2003. The 
median for the TT 50-60 t GVW distribution moves in direction to more heavy trucks 
with decreasing vehicle age. For the year model intervals in table 4.4 there are in 
general five truck segments included. 

 

 
4.1.2  Engine power: 
Engine power, a mileage weighted average, per segment (HBEFA level 1) and year 
model interval is presented in table 4.5. 

Table 4.5 Engine power (kW) per segment (level 1) and year model interval in 1997.* 
Truck GVW -1992 1993-1995 1996-1997 Total* 

7.5-12 t 112 141 140 118 

12-14 t 144 154 157 145 

14-20 t 173 198 195 179 

20-26 t 267 307 301 277 

26-28 t 311 317 321 315 

28-32 t 308 338 348 339 

>32 t 294 376 353 304 
* Max load>3.5t and excluding GVW3.5-7.5t; Mileage weighted total average per GVW interval. 

 

In table 4.6 engine power on segment level 2 is presented. 
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Table 4.6 Engine power (kW) per segment (level 2) and year model interval in 1997.* 
 Segment -1992 1993-1995 1996-1997 

RT 

7.5-12 t 112 141 140 

12-14 t 145 154 157 

14-20 t 168 183 178 

20-26 t 234 256 238 

26-28 t 267 265 264 

28-32 t 298 311 322 

>32 t 289 279 362 

TT 

20-28 t 165     

28-34 t 203 209 282 

34-40 t 249 299 239 

40-50 t 264 285 286 

50-60 t 307 327 334 

* Max load>3.5t and excluding GVW3.5-7.5t. 

 

Comments to table 4.6 about changes from year model interval -1992 to 1996-1997: 

 
• The engine power in average increases by time at least until 1993-1995 and 

then approximately is constant to the next year model interval 
• The average change of segment values in total, +9% (excl. TT 20-28 t and TT 

28-34 t) 
• The largest relative change per segment: +25% RT 7.5-12 t and RT>32 t 
• The engine power in segment RT 14-20 t and TT 50-60 t increases by +6% and 

by +9%. 

 

In figure 4.1 engine power is presented for two segments and three year model intervals. 
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Figure 4.1 Engine power per segment and year model interval in 1997. 
 

The TT 50-60 t segment includes a number of sub segments. The engine power in these 
sub segments in the year model interval 1996-1997 is: 

 
• truck 14-20 t: 250 kW 
• truck 20-26 t: 323 kW 
• truck 26-28 t: 335 kW 
• truck 28-32 t: 351 kW 
• truck>32 t: 351 kW. 

 

 
4.1.3  Vehicle empty weight 
In table 4.7 the vehicle empty weight 1997 and 2003 is presented.  
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Table 4.7 Vehicle empty weight (kg) per vehicle segment (level 2) and year model 
interval in year 1997 and 2003.* 
Segment 

  

1997 2003 

-1992 1993-1995 1996-1997 -1992 1993-1995 1996-2000 2001-2003 

RT 

7.5-12 t 5727 6108 6594 5817 6397 6960 7178 

12-14 t 7197 7806 7289 6901 7726 7693 7939 

14-20 t 9081 8998 8796 9727 9542 9549 9726 

20-26 t 11207 12226 11073 11588 11737 11412 12005 

26-28 t 11646 11913 11329 11959 11788 12056 12365 

28-32 t 14831 12389 12766 13100 13648 13439 16450 

>32 t 14554 19650 12933 14138 14579 17409 17244 

TT** 

20-28 t 9927     15500 13900 15600 

28-34 t 13142 15722 14273     15942 16660 

34-40 t 16684 15308 13357 15129 14268 17312 16449 

40-50 t 17076 17879 17689 17307 17355 18241 17990 

50-60 t 20853 20933 21120 20951 21188 21865 22134 

* Max load>3.5t and excluding GVW3.5-7.5t;**The trailer empty weight in 1997 is estimated based on number of axles and max 
load. 

 

In 2003 there is a total average increase in empty vehicle weight by 11% from year 
model interval -1992 to 2001-2003. For the more important segments the increase is 
smaller compared to the total average: RT 14-20 t has approximately no change and TT 
50-60 t has an increase by +6%. There are small increases, +4% and +3%, for RT 20-26 
t and 26-28 t. The largest change on a segment level from -1992 to 2001-2001 is 26%, 
RT 28-32 t. 

Changes on a cell level from year 1997 until 2003: 

 
• in general, an average for all segments, there is approximately a change 

of +2.6% 
• the largest changes: -25.8% RT>32 t 1993-1995; +34.6% RT>32 t 1996-

1997 
• in the cells GVW 14-20 t -1992, 1993-1995 and 1996-1997 the cell 

values change by: +7.1%; +6% and +8.6% 
• in the cells TT 50-60 t -1992, 1993-1995 and 1996-1997 the cell values 

change by: +0.5%, +1.2% and +3.5%. 

 

The changes of cell values in year model interval “1996-1997” from year 1997 until 
2003 include to some extent the addition of the year model intervals 1998-2000. 
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In figure 4.2 empty vehicle weights are presented for two segments and four year model 
intervals. 
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Figure 4.2 Empty vehicle weight variations between year model intervals per segment 
in 2003. 
 
The empty weight is possible to split into values for the truck and for the trailer, see 
table 4.8. 

 

Table 4.8  Separate empty vehicle weights (kg) for the truck and for the trailer per year 
model interval in year 2003. 
 Segment -1992 1993-1995 1996-2000 2001-2003 

TT 40-50 t 

Truck 11475 11718 11475 11718 

Trailer 6034 5532 6766 6272 

TT 50-60 t 

Truck 11918 11852 12464 12625 

Trailer 9033 9337 9401 9509 

 

The main empty vehicle weight difference between TT 40-50 t and TT 50-60 t is the 
trailer weight. In average the weight of TT 50-60 t trailer is 3170 kg higher than the TT 
40-50 t. 

The approximately distribution of the empty weight of the vehicle combination: 

 
• TT 40-50 t: the truck 65% and the trailer 35% 
• TT 50-60 t: the truck 57% and the trailer 43%. 
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These distributions are most stable between year model intervals. 

The TT 50-60 t includes a number of sub segments with different empty vehicle weights 
in the year interval 2001-2003: 

 
• with truck 14-20 t: 20479 kg (truck: 10263 kg; trailer: 10216 kg) 
• with truck 20-26 t: 22083 kg (truck: 12303 kg; trailer: 9780 kg) 
• with truck 26-28 t: 22277 kg (truck: 12374 kg; trailer: 9903 kg) 
• with truck 28-32 t: 21839 kg (truck: 13410 kg; trailer: 8429 kg) 
• with truck >32 t: 24479 kg (truck: 14585 kg; trailer: 9894 kg). 

 

The truck proportion of the TT 50-60 t empty weight increases from 50% for the 14-20 t 
truck up to 60% for the >32 t truck. The truck 28-32 t has the lowest trailer weight. Also 
TT 40-50 t has the lowest trailer weight for truck 28-32 t.  

 
4.1.4 Max load 
In table 4.9 the average max loads are presented for year 2003. 

 

Table 4.9  Max load (kg) per vehicle segment (HBEFA level 2) and year model interval 
in year 2003.* 
 Segment 
level 2 

GVW -1992 1993-1995 1996-2000 2001-2006 

RT 

7.5-12 t 4670 4461 4768 4701 

12-14 t 6682 6220 6272 5890 

14-20 t 8126 8612 8300 8388 

20-26 t 12740 12979 12526 12543 

26-28 t 15303 15329 14882 14566 

28-32 t 16766 15143 15805 13670 

>32 t 20240 21348 17591 16479 

TT 

20-28 t   5500 14100 12000 

28-34 t     15030 15100 

34-40 t 22460 24705 21103 22338 

40-50 t 28885 28130 27996 27275 

50-60 t 39156 40616 40618 40644 

* Max load>3.5t and excluding GVW3.5-7.5t. 
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Comments to table 4.9 about changes in max load from year model interval -1992 to 
2001-2003: 

 
• In average there has been a reduction by -5% (min: -19; max: +4%)  
• Changes for the more important segments: RT 14-20 t, +3%, and TT 50-60 t, 

+4%.  

 

In figure 4.3 the changes between year model intervals are presented for two vehicle 
segments. 
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Figure 4.3 Max load variation between year model intervals per segment in year 2003. 
 

In table 4.10 the changes between year model intervals in technical and legal road max 
loads are presented. 

 

Table 4.10  Technical and legal road max load for TT 50-60 t per year model interval in 
year 2003. 
Truck 
GVW -1992 

1993-
1995 

1996-
2000 

2001-
2003 -1992 

1993-
1995 

1996-
2000 

2001-
2003 

 Technical Legal road* 

14-20 t 34400   34795 33415 34400   34795 33415 

20-26 t 38565 39241 39341 39187 38565 39024 38198 37917 

26-28 t 39457 40644 40308 40214 38566 38712 38055 37723 

28-32 t 43366 42473 42672 42888 39460 38868 38245 38161 

>32 t 41557 47310 39832 45062 36454 36505 36000 35521 

*Legal: 60000-(empty vehicle weight). 
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There is a considerable difference between the technical and the legal road max load for 
TT 50-60 t. For example in the year model interval 2001-2003: 

 
• truck 20-26 t: +1269 kg 
• truck 26-28 t: +2491 kg 
• truck 28-32 t: +4727 kg 
• truck >32 t: +9540 kg. 

 

The change in max load from year model “-1992” to “2001-2003” for TT 50-60 t: 

 
• technical: +4% 
• legal road: -3%. 

 

In the interval 2001-2003 the TT 50-60 t segment has lost 0.9 t (-3%) in legal load 
capacity compared to 1993-1995. 

 
4.1.5 GVW 
In table 4.11 GVW per segment and year model interval is presented. In a number of 
cases the technical GVW is higher than the legal road max AVW. 

 

Table 4.11  GVW per segment and year model interval in year 2003.* 
 GVW 

-1992 
1993-
1995 

1996-
2000 

2001-
2003 

RT  

7.5-12 t 10487 10858 11728 11879 

12-14 t 13583 13946 13965 13830 

14-20 t 17853 18154 17849 18113 

20-26 t 24328 24716 23938 24547 

26-28 t 27261 27116 26938 26931 

28-32 t 29866 28790 29244 30120 

>32 t 34378 35927 35000 33723 

 TT  

20-28 t   21000 28000 27600 

28-34 t     30972 31760 

34-40 t 37589 38973 38415 38787 

40-50 t 46192 45485 46237 45265 

50-60 t 60107 61805 62483 62778 

* Max load>3.5t and excluding GVW3.5-7.5t.  
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The change in GVW from year model interval -1992 to 2001-2003: 

 
• in average increases by +2% (min: -2% (TT 40-50 t); max: +13% (RT 7.5-12 t)) 
• for RT 14-20 t and for TT 50-60 t: +2% and +4% 

 

For the segment TT 50-60 t one can notice that almost all transports are with a technical 
GVW>60 t, the max allowed actual weight on the road. Average GVW for TT 50-60 t 
in the year model interval “2001-2003” in year 2003 per truck segment: 

 
• with truck 14-20 t: GVW 53.9t and 0.6% of the TT 50-60 t mileage 
• with truck 20-26 t: GVW 61.3t and 23.7% of the TT 50-60 t mileage 
• with truck 26-28 t: GVW 62.5t and 49.8% of the TT 50-60 t mileage 
• with truck 28-32 t: GVW 64.7t and 24.9% of the TT 50-60 t mileage 
• with truck >32 t: GVW 69.5t and 1.0% of the TT 50-60 t mileage. 

 

Comments about technical GVW and the road max AVW: 

 
• In section 3.1 the max legal GVW is presented for different number of axles 
• In Appendix 3-5 the number of truck axles per vehicle segment (level 1) is 

presented 
• The average technical GVW being higher than average legal on the road for the 

following segments: 

o RT 14-20 t with in average 2.01 axles (2 axle road max limit: 18t)  

o RT 26-28 t with in average 3.00 axles (3 axle road max limit: 26t) 

o RT>32 t with in average 3.96 axles(4 axle road max limit: 32 t) 

o TT50-60 t (overall road max limit: 60 t). 
 
 

4.1.6 Vehicle body distribution 
In order to estimate the average air drag coefficient (Cd) one needs the distribution of 
vehicle bodies per weight and emission concept class. This distribution is also of 
interest in order to estimate the vehicle cross section. 
Data from 1997 is available describing mileage for rigid truck (RT) and truck with 
trailer (TT). Each such group is possible to divide after type of vehicle body for the 
truck. Vehicle body distributions for TT 40-50 t and TT 50-60 t respectively are 
presented in table 4.12 and 4.13. 
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Table 4.12 Body type distribution (%) on the road for the segment TT 40-50 t in year 
1997. 
Body type* Year model Total  

-1992 1993-1995 1996-1997 

Open platform 35.7 28.5 47.2 36.6 

Bunks 3.8 2.3 9.4 4.5 

Platform, 
covered 3.6 4.7 7.9 4.5 

Box 30.1 29.1 21.5 28.5 

Tank 11.3 6.0 7.4 9.9 

Others 15.6 29.4 6.6 16.1 

Total 100.0 100.0 100.0 100.0 
*For the truck. 

 

Table 4.13 Body type distribution (%) on the road for the segment TT 50-60 t in year 
1997. 
Body type* Year model Total 

-1992 1993-1995 1996-1997 

Open platform 28.9 29.8 36.6 31.3 

Bunks 8.7 8.9 2.6 7.0 

Platform, 
covered 3.9 2.5 8.4 4.9 

Box 30.6 28.6 41.1 33.2 

Tank 15.4 13.8 3.2 11.5 

Others 12.6 16.5 8.0 12.1 

Total 100.0 100.0 100.0 100.0 
*For the truck. 

 

The group of other vehicle bodies includes for example: 

 
• hook lifts 
• swap bodies 
• device for demountable bodies 
• transport of vehicles, machines etc. 

 
Comments to table 4.12 and 4.13: 
 

• TT 40-50 t: 
- open platform: increasing proportion by increasing year model 
- box: decreasing proportion by increasing year model 
- tank: decreasing proportion by increasing year model 
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• TT 50-60 t: 
- open platform: increasing proportion by increasing year model 
- box: the highest proportion in the last year interval. 
- tank: decreasing proportion by increasing year model 

 

This type of information is available also in the national vehicle register but then 
without the possibility to describe vehicle combinations like TT 40-50 t and TT 50-60 t.  

Type of platform is available for all segments in the 1997 data set. 

 
4.1.7 Engine power dependence on vehicle weight  
Based on the survey data an analysis has been made about the importance of GVW and 
AVW respectively for engine power based on the same data including both with and 
without trailer. There have been separate analyzes per segment and year model interval. 
In table 4.14 average r2 values are presented for two alternatives, GVW and AVW, for 
trucks with GVW>14t.8  

 

Table 4.14 Average degree of explanation (r2) for engine power as a function of 
different weight variables (1997) including trucks with and without trailer. (truck 
GVW>14t). 

Year model 
interval 

Power and GVW* Power and AVW** 

 -1992 0.237 0.122 

1993-1995 0.373 0.127 

1996-1996 0.323 0.205 
*power=a+b*GVW (max weight for the vehicle combination); **power=a+b*AVW (actual weight for the vehicle combination) 

 

In average, for segmentes 20-26 and 26-28t, the engine power increases by 2 kW when 
the GVW increases by 1t. A truck in one of these weight classes with a 30t trailer is 
expected to have 60 kW higher engine power compared to a truck without trailer.  

One also can add that the r2-values decrease with increasing truck GVW-class. 

To some extent vehicles without trailer include a set of trucks driving both with and 
without trailer. One reasonable assumption is that the engine power of these trucks is 
selected in order to match the weight of the truck and trailer normally used. An 
alternative analysis then could be to use the max GVW or the max AVW for the truck 
and the eventual trailer for the survey time period as explanation variable in an engine 
power function. 

The engine power dependence of vehicle weight is expressed of the correction factors in 
Appendix 6. As an example one can chose segment 26-28t 1996-1997with correction 
factors, level 1 to level 2, as follows: 

 

 

                                                 
8 For AT/TT GVW classes 40-50 t and 50-t only RT GVW>14 t is of interest. 
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• RT 26-28 t: 0.82 
• TT 34-40 t: 0.92 
• TT 40-50 t: 0.89 
• TT 50-60 t: 1.04. 

The 26-28 t engine power then is approximately 25% higher for the TT 50-60 t than for 
the truck without trailer. 

In general, the ratio between the highest and lowest correction factor value per truck 
weight class increases when the truck GVW decreases. 

 
4.2 Vehicle register data (HBEFA segment level 1) 
The vehicle register includes the HBEFA level 1 data, but number weighted instead of 
mileage weighted. For segments without use of trailer, trucks with GVW<14t, one can 
compare vehicle register data with survey data both on level 1 and level 2. For truck 
segments with GVW>14t one can compare register data with survey data only on level 
1. Of course one might always expect systematic differences between register and 
survey data due to different weighting.  

In Appendix 3 (1997), Appendix 4 (2004) and Appendix 5 (2009) number weighted 
average values of vehicle parameters are presented based on all HGV classified as in 
traffic in the vehicle register per year (31/12). Then the average values presented are the 
true average values. The data presented per year model interval and segment includes: 

 
• number of vehicles 
• engine power 
• empty weight 
• gross vehicle weight 
• length 
• width 
• number of axles/truck. 

 

Year model intervals with presentation of parameters: -1992; 1993-1995; 1996-2000; 
2001-2006; 2007-2008 and 2009. The latest year model class, 2009, then just includes 
one year model. 

Segment GVW classes (t) with presentation of parameters: 3.5-7.5; 7.5-12; 12-14; 14-
20; 20-26; 26-28; 28-32 and 32-. 

 

Beyond vehicle parameters the distributions of number of vehicles per segment and year 
model interval is presented in order to highlight the importance of different segments 
for energy use and exhaust emissions.  

In each HGV segment and year model interval one might expect a change in average 
vehicle parameter values by time as a function of: 

 
• additional old vehicles coming back into traffic 
• additional new vehicles 
• additional old imported vehicles  
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• old vehicles still in traffic 
• old vehicles going to not in traffic temporary 
• old vehicles going to not in traffic finally. 

 

The additional vehicles and the vehicles going to “not in traffic” will have different 
parameters. This process will change the average parameter values of all vehicles in 
traffic per segment and year model interval by time. 

The data includes all type of propulsion systems and with diesel and petrol as major 
parts. There should be a high probability for the petrol group to belong to the 3.5-7.5 t 
segment.9 The group of petrol HGV in relation to all HGV constitutes: 

 
• 3.4% 1997 
• 2.2% 2004 
• 1.8% 2009. 

In the segment 3.5-7.5 t the petrol engine part is estimated to be 15-20%. 

When average values for all segments are presented in general there is both with and 
without the segment 3.5-7.5 t. This because the interval 3.5-7.5 t is not complete in the 
survey. In this way register average values for all segments are possible to compare with 
the survey values. 

For each parameter a section has been included under the headline: Euro 3 level, 
including change between years, and variation by Euro class. In this section the change 
by euro class and the change of cell values by time is repeated but in a form suitable in 
order to compare with PHEM/HBEFA. Since the objective is to compare these 
estimations with PHEM/HBEFA there is no need to include average values without the 
3.5-7.5 t interval. 

 
4.2.1 Number based distributions 
In table 4.15 the segment distribution (level 1) is presented for the years 1997, 2004 and 
2009.  

                                                 
9 In 2002 there were 20 new heavy petrol trucks registered totally in Sweden (Bil Sweden, 2003). Of 
these 19 had a GVW in the interval 3510-7009 kg. 
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Table 4.15 Distribution on segments in different years. 
GVW Relative (%) Number 

truck 1997 2004 2009 1997 2004 2009 

3.5-7.5 t 18,2 15,0 12,5 12 117 10 251 8 777 

7.5-12 t 14,1 13,8 12,3 9 408 9 478 8 669 

12-14 t 5,0 3,5 2,7 3 349 2 375 1 887 

14-20 t 19,8 19,1 19,3 13 213 13 105 13 579 

20-26 t 27,3 19,9 14,3 18 215 13 647 10 044 

26-28 t 11,7 18,7 24,8 7 815 12 782 17 436 

28-32 t 2,7 8,4 11,3 1 770 5 783 7 964 

>32 t 1,1 1,6 2,8 738 1 079 1 988 

Total 100,0 100,0 100,0 66 625 68 500 70 344 

 
4.2.2 Engine power 

Segment on total level 
In table 4.16 engine power is presented per segment (averages for all existing year 
models) for three different years. 

 

Table 4.16  Engine power (kW) per segment in different years.* 
GVW truck 1997 2004 2009 

3.5-7.5 t 85 94 110 

7.5-12 t 112 125 135 

12-14 t 142 148 154 

14-20 t 173 183 190 

20-26 t 261 269 271 

26-28 t 297 305 319 

28-32 t 329 334 347 

>32 t 297 314 337 
*Average values for vehicles per segment and year. 

Comments to table 4.16 about changes from 1997 to 2009: 

 
• Average change of segment values: total, +12% and when excluding GVW 3.5-

7.5 t, +10% 
• In general the engine power increases by time for all segments 
• The largest relative change by time per segment including and excluding 

GVW3.5-7.5 t: GVW 3.5-7.5 t, +30% and GVW 12-14 t, +21% 
• For the segments GVW 14-20 t and GVW 26-28 t engine power increases by 

+10% and 7%. 
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Engine power increases with increasing GVW up to 28-32 t and then decreases. This 
could be an expression for the decrease in trailer use from 28-32 t to >32 t. 

In figure 4.4 engine power is presented for more important segments, four weight 
classes, and three years. 
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Figure 4.4 Engine power in different years for more important segments. 
 

One measure of interest in parallel to engine power should be the power to GVW value. 
This value has increased by +11% in average for all segments and by +8% excluding 
GVW3.5-7.5 t from 1997 to 2009. The largest value (2009) is for GVW3.5-7.5 t, 21 
kW/t, and the minimum value is for GVW>32 t, 10 kW/t. The segment GVW3.5-7.5 t is 
the one that deviates from the other segments. The other segments are approximately on 
an equal level. 

 
The last year model interval 
“New” vehicle parameters are represented by the last year model interval each year. The 
average changes by time from 1997 to 2009 in total and when excluding GVW3.5-7.5 t: 
+16% and +15%. This increase, for new vehicles, is larger than the increase for the total 
segment. 

In figure 4.5 the change by time of vehicle parameters for the last year model interval is 
presented for some important segments. 
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Figure 4.5  Engine power for the last year model interval for more important segments 
in different years. 
 
Year model intervals in 2009 
Comments about engine power change in 2009 by year model interval from -1992 to 
2009: ‘ 

 
• as a main trend, there are increases by +32% in total and +26% excluding 3.5-

7.5 t 
• in segment 14-20 t: an increase by +27% 
• in segment 26-28 t: an increase by +19%. 

 

In figure 4.6 the variation in engine power between year model intervals is presented for 
some segments in 2009. The variation for all segments is presented under “Euro 3 level, 
including change between years, and variation by Euro class” in section 4.2.2. 
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Figure 4.6 Engine power by year model interval for more important segments based on 
the vehicle register 2009. 

 
Cell values change by time 
Cell values at different years are presented in Appendix 3, 4 and 5. Especially for Euro 
3, see under “Euro 3 level, including change between years, and variation by Euro 
class” in section 4.2.2. 

In figure 4.7 and 4.8 the change of engine power is demonstrated for the most important 
segments (level 1). 
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Figure 4.7 Engine power per year model interval in different years. 
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Figure 4.8  Engine power per year model interval in different years. 
 

Comments about engine power cells for the time period 1997 to 2009: 

 
• In general, an average for all segments, there is a decrease in engine 

power by -1% 
• The segments GVW <14 t and GVW>32 t deviates from the total 

averages, by the cells in these segments in general have increasing 
engine power by time 

• The largest changes by time: -9% for GVW 20-26t -1992; +18% for 
GVW 3.5-7.5 t in 1993-1995; +14% for GVW 3.5-7.5 t 1996-1997 

• For the cells GVW 14-20 t -1992, 1993-1995 and 1996-1997 the cell 
values change by: -1%; +2% and +1% 

• For the cells GVW 26-28 t -1992, 1993-1995 and 1996-1997 the cell 
values change by: -4%, -2% and -2%. 

 
Euro 3 level, including change between years, and variation by Euro 
class 
In this section year model interval has been replaced by Euro class. 

In table 4.17 the changes of Euro 3 cells between two years, 2004 and 2009, are 
presented. 
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Table 4.17 Engine power (kW) in Euro 3 in 2004 and 2009. 
GVW truck 2004 2009 2009/2004 

3.5-7.5 t 111 138 1.25 

7.5-12 t 155 156 1.01 

12-14 t 167 169 1.01 

14-20 t 195 197 1.01 

20-26 t 304 300 0.98 

26-28 t 318 319 1.00 

28-32 t 346 346 1.00 

>32 t 334 341 1.02 

Average 1.04 

 

In average the engine power in Euro 3 from 2004 to 2009 increases by +4% (min: -2%; 
max: +25%).  

For 14-20 t and 26-28 t engine power change by +1% and +/-0%. 

In table 4.18 and 4.19 the change by Euro class is presented. 

 

Table 4.18 Engine power index in 2004 (Euro 3=1.00). 
GVW truck Euro 0 Euro 1 Euro 2 Euro 3 

3.5-7.5 t 0.75 1.01 0.96 1.00 

7.5-12 t 0.72 0.87 0.91 1.00 

12-14 t 0.86 0.90 0.94 1.00 

14-20 t 0.87 0.96 0.98 1.00 

20-26 t 0.79 0.93 0.90 1.00 

26-28 t 0.88 0.93 0.96 1.00 

28-32 t 0.84 0.92 0.94 1.00 

>32 t 0.88 0.93 0.95 1.00 

Average 0.82 0.93 0.94 1.00 
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Table 4.19 Engine power index in 2009 (Euro 3=1.00). 
GVW truck Euro 0 Euro 1 Euro 2 Euro 3 Euro 4 Euro 5 

3.5-7.5 t 0.60 0.87 0.83 1.00 1.01 0.90 

7.5-12 t 0.71 0.87 0.91 1.00 1.09 1.15 

12-14 t 0.87 0.90 0.95 1.00 1.10 1.14 

14-20 t 0.85 0.98 0.97 1.00 1.05 1.08 

20-26 t 0.77 0.93 0.89 1.00 0.95 1.00 

26-28 t 0.87 0.92 0.94 1.00 1.04 1.04 

28-32 t 0.85 0.90 0.92 1.00 1.06 1.09 

>32 t 0.86 0.93 0.93 1.00 1.02 1.05 

Average 0.80 0.91 0.92 1.00 1.04 1.06 

 

Comments to table 4.18 and 4.19: 

 
• Euro 0 in 2004 and 2009: 

- average values: 0.82 (min: 0.72; max: 0.88) and 0.80 (min: 0.60; max: 0.87) 

- in segment 14-20 t: 0.87 and 0.85 

- in segment 26-28 t: 0.88 and 0.87 
• Euro 5 in 2009: 

- average values: 1.06 (min: 0.90; max: 1.15) 
- in segment 14-20 t: 1.08 
- in segment 26-28 t: 1.04 

 
4.2.3 Empty vehicle weight 

Segment on total level 
In table 4.20 empty vehicle weight is presented per segment for three years. 

 
Table 4.20  Empty vehicle weight per total segment in different years. 
GVW truck 1997 2004 2009 

3.5-7.5 t 3 535 3 537 3 522 

7.5-12 t 6 034 6 477 6 689 

12-14 t 7 633 7 979 8 195 

14-20 t 9 377 9 737 9 912 

20-26 t 11 651 11 955 12 189 

26-28 t 12 112 12 456 12 766 

28-32 t 13 200 13 694 13 908 

>32 t 15 712 16 558 17 256 
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Comments to table 4.20 about empty vehicle weight changes from 1997 to 2009: 

 
• In general an increase by time  
• Average change of segments values: total, +6% and with exclusion of GVW 

3.5-7.5 t, +7% 
• The largest relative change by time per segment including and excluding GVW 

3.5-7.5 t: GVW 7.5-12 t, +11% in both 
• The segment values GVW 14-20 t and GVW 26-28 t increase by +6% and +5%. 

 

In figure 4.9 the changes of the empty weight between years are presented for more 
important truck segments. 
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Figure 4.9 Empty vehicle weights in different years for more important segments. 
 

 
The last year model interval 
New vehicle parameters are represented by the last year model interval each year. The 
average changes by time from 1997 to 2009 in total and when excluding GVW 3.5-7.5 
t: +6% in both, i.e. the same change as on the total segment level. 

In figure 4.10 empty vehicle weight changes for the last year model interval from 1997 
to 2009 are presented for some weight segments. 
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Figure 4.10  Empty vehicle weights for the last year model interval for more important 
segments in different years. 
 
Year model intervals in 2009 
The changes of empty vehicle weight per segment between year model intervals are 
presented in total under “Euro 3 level, including change between years, and variation by 
Euro class” in section 4.2.3. 

In figure 4.11 the variation in vehicle empty weight between year model intervals in 
2009 are presented for different segments. 
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Figure 4.11  Empty vehicle weights by year model for more important segments based 
on the vehicle register in year 2009. 
 

The empty vehicle weight, as a main trend, increases by year model, but there are 
exceptions, 12-14 t and 28-32 t. 

 
Cell values and change by time 
Cell values at different years are presented in Appendix 3, 4 and 5. Especially for Euro 
3, see under “Euro 3 level, including change between years, and variation by Euro 
class” in section 4.2.2. 

Two examples for more important segments are presented in figure 4.12 and 4.13.  
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Figure 4.12 Vehicle empty weights per year model interval in different years. 
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Figure 4.13 Vehicle empty weights per year model interval in different years. 
 

Comments of cell value changes for the time period 1997 to 2009: 
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• In general, an average for all segments, there is approximately a change 

of +2% 
• The largest changes by time for -1992, 1993-1995 and 1996-1997: +8% 

for GVW 12-14 t; +5% for GVW 28-32 t and +3% for five segments 
including 14-20 t and 26-28 t 

• For the cells GVW 14-20 t -1992, 1993-1995 and 1996-1997 the cell 
values change by: +1%; +4% and +3% 

• For the cells GVW 26-28 t -1992, 1993-1995 and 1996-1997 the cell 
values change by: +/-0%, +4% and +3%. 

 
Euro 3 level, including change between years, and variation by Euro 
class 
In this section year model interval has been replaced by Euro class. 

The Euro 3 values 2004 and 2009 are presented in table 4.21. 

 

Table 4.21 Empty vehicle weight in Euro 3 in 2004 and 2009. 
GVW truck 2004 2009 2009/2004 

3.5-7.5 t 3323 3384 1.02 

7.5-12 t 7064 7099 1.01 

12-14 t 8193 8356 1.02 

14-20 t 10120 10125 1.00 

20-26 t 12558 12664 1.01 

26-28 t 12624 12763 1.01 

28-32 t 13886 14103 1.02 

>32 t 17488 17725 1.01 

Average 1.01 

 

The average change by time for Euro 3 is +1% (min +/-0%; max +2%). 

The empty vehicle change index by Euro class in 2004 and 2009 is presented in table 
4.22 and 4.23. 
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Table 4.22  Empty vehicle weight index in 2004 (Euro 3=1.00). 
GVW truck Euro 0 Euro 1 Euro 2 Euro 3 

3.5-7.5 t 1.09 1.05 1.06 1.00 

7.5-12 t 0.89 0.89 0.94 1.00 

12-14 t 0.97 0.97 0.96 1.00 

14-20 t 0.93 0.98 0.97 1.00 

20-26 t 0.92 0.96 0.95 1.00 

26-28 t 0.96 0.97 0.99 1.00 

28-32 t 1.08 0.93 0.97 1.00 

>32 t 0.89 0.91 0.97 1.00 

Average 0.97 0.96 0.98 1.00 

 

Table 4.23  Empty vehicle weight index in 2009 (Euro 3=1.00). 
GVW truck Euro 0 Euro 1 Euro 2 Euro 3 Euro 4 Euro 5 

3.5-7.5 t 1.07 1.01 1.04 1.00 1.05 1.08 

7.5-12 t 0.89 0.90 0.94 1.00 1.02 1.04 

12-14 t 0.99 0.97 0.96 1.00 0.96 0.95 

14-20 t 0.93 1.00 0.98 1.00 1.00 1.02 

20-26 t 0.90 0.98 0.95 1.00 1.01 1.02 

26-28 t 0.95 0.98 0.99 1.00 1.01 1.02 

28-32 t 0.98 0.93 0.96 1.00 0.98 0.99 

>32 t 0.90 0.93 0.95 1.00 0.98 0.96 

Average 0.95 0.96 0.97 1.00 1.00 1.01 

 

Comments to table 4.22 (2004) and table 4.23 (2009) for Euro 0: 

 
• Average values: 0.97 (min: 0.89; max: 1.09) and 0.95 (min: 0.89; max: 1.07) 
• In segment 14-20 t: 0.93 for both 
• In segment 26-28 t: 0.96 and 0.95. 

 

Comments to table 4.23 (2009) for Euro 5: 

 
• Average: 1.01 (min: 0.96; max: 1.08) 
• In segment 14-20 t: 1.02 
• In segment 26-28 t: 1.02. 
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4.2.4 Max load 

Segment on total level 
In table 4.24 max load is presented per segment for three years. 

 

Table 4.24 Max load per HGV segment in different years. 
Segment  1997 2004 2009 

GVW    

3.5-7.5 t 1 893 1 759 1 759 

7.5-12 t 4 014 4 023 4 128 

12-14 t 5 947 5 671 5 413 

14-20 t 7 838 7 796 7 782 

20-26 t 13 066 12 709 12 427 

26-28 t 15 218 14 657 14 317 

28-32 t 16 266 15 979 16 024 

>32 t 18 581 17 789 17 839 

 

Comments to table 4.24 about changes from 1997 to 2009: 

 
• Average change of segments values: total, -4% and when excluding GVW 3.5-

7.5 t, -3% 
• In general the max load decreases by time with one exception, GVW 7.5-12 t an 

increase by +3% 
• The largest relative change by time per segment including and excluding GVW 

3.5-7.5 t: GVW 12-14 t, -9% in both 
• For the segments GVW 14-20 t and GVW 26-28 t max load decreases by -1% 

and -6%. 

 

The max load for some more important segments at different years is presented in figure 
4.14. 
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Figure 4.14  Max load in different years for more important segments. 
 
The last year model interval 
New vehicle parameters are represented of the last year model interval each year. The 
average changes of max load by time from year 1997 to year 2009 in total and when 
excluding GVW3.5-7.5 t: +/-0% and -2%. 

In figure 4.15 some examples on the max load change between years for the last year 
model interval are presented. 
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Figure 4.15 Max load for the last year model interval per weight class in different 
years. 
 



 

56 VTI notat 11-2013  

One should note that the change of max load by time on a total segment level is 
considerably larger compared to the change of new vehicles. 

 
Year model intervals 2009 
The relative change of max load by year model interval is presented for two years under 
“Euro 3 level, including change between years, and variation by Euro class” in section 
4.2.4. In figure 4.16 the absolute variation is presented for some more important 
examples. 
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Figure 4.16 Max load by year model for more important segments in 2009. 
 
Cell values change by time 
Cell values at different years are presented in Appendix 3, 4 and 5. Especially for Euro 
3, see under “Euro 3 level, including change between years, and variation by Euro 
class” in section 4.2.2. 

Examples for the two most important segments are presented in figure 4.17 and 4.18. 
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Figure 4.17 Max load for segment 14-20 t and year model interval in different years. 
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Figure 4.18 Max load for segment 26-28 t and year model interval in different years. 
 

Comments for the time period 1997 until 2009: 

 
• In general, an average for all segments, there is a decrease by 

approximately -3% 
• There are just two cells with increasing load, 28-32 t and >32 t -1992 

+4% and +19% 
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• The largest changes by time for -1992, 1993-1995 and 1996-2000: +19% 
for GVW>32 t; -11% for GVW 3.5-7.5 t and -9% for 3.5-7.5 t   -13% 

• For the cells GVW 14-20 t -1992, 1993-1995 and 1996-2000 the cell 
values change by: -7%; -8% and -3% 

• For the cells GVW 26-28 t -1992, 1993-1995 and 1996-2000 the cell 
values change by: +/-0%, -2% and -3%. 

 

Changes of the 2001-2006 interval values between 2004 and 2009 are presented under 
Euro 3 level, including change between years, and variation by Euro class in section 
4.2.4. It should be noted that the change is partly a function of the additional year 
models. 

 
Euro 3 level, including change between years, and variation by Euro 
class 
In this section year model interval has been replaced by Euro class. In table 4.25 the 
change of Euro 3 values by time is presented. 

 

Table 4.25 Max load (kg) in Euro 3 in 2004 and 2009. 
GVW truck 2004 2009 2009/2004 

3.5-7.5 t 1758 1755 1.00 

7.5-12 t 4252 4282 1.01 

12-14 t 5645 5503 0.97 

14-20 t 8029 8020 1.00 

20-26 t 12899 12732 0.99 

26-28 t 14370 14248 0.99 

28-32 t 15879 15868 1.00 

>32 t 16927 17104 1.01 

Average 1.00 

 

In average there is no change (+/-0.0%) in Euro 3 values (min: 0.97; max: 1.01) from 
2004 until 2009. 

The max load change index by Euro class in 2004 and 2009 is presented in table 4.26 
and 4.27. 
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Table 4.26  Max load index in 2004 (Euro 3=1.00). 
GVW truck Euro 0 Euro 1 Euro 2 Euro 3 

3.5-7.5 t 1.03 0.92 0.95 1.00 

7.5-12 t 0.92 0.93 0.98 1.00 

12-14 t 0.99 1.05 1.06 1.00 

14-20 t 0.93 0.98 1.00 1.00 

20-26 t 0.97 1.01 0.99 1.00 

26-28 t 1.07 1.04 1.02 1.00 

28-32 t 1.01 1.04 1.01 1.00 

>32 t 1.09 1.15 1.05 1.00 

Average 1.00 1.01 1.01 1.00 

 

Table 4.27  Max load index in 2009 (Euro 3=1.00). 
GVW truck Euro 0 Euro 1 Euro 2 Euro 3 Euro 4 Euro 5 

3.5-7.5 t 1.03 0.86 0.91 1.00 1.10 1.15 

7.5-12 t 0.93 0.92 0.98 1.00 1.02 1.01 

12-14 t 0.95 1.06 1.07 1.00 1.08 1.09 

14-20 t 0.90 0.92 0.99 1.00 1.00 0.98 

20-26 t 0.96 0.99 0.96 1.00 0.97 0.97 

26-28 t 1.09 1.04 1.01 1.00 1.00 0.99 

28-32 t 1.06 1.03 1.01 1.00 1.02 1.02 

>32 t 1.29 1.09 1.04 1.00 1.03 1.03 

Average 1.02 0.99 1.00 1.00 1.03 1.03 

 

Comments to table 4.26 (2004) and 4.27 (2009) for Euro 0: 

 
• Average values: 1.00 (min: 0.92; max: 1.09) and 1.02 (min: 0.90; max: 1.29) 
• In segment 14-20 t: 0.93 and 0.90 
• In segment 26-28 t: 1.07 and 1.09. 

 

Comments to table 4.27 (2009) for Euro 5: 

 
• Average value: 1.03 (min: 0.97; max: 1.15) 
• In segment 14-20 t: 0.98 
• In segment 26-28 t: 0.99 

 
The average index in table 4.27 has a minimum for Euro 1. This average picture is 
however misleading since there are considerable deviations between segments. The 
largest changes by Euro class are in the lightest and heaviest GVW intervals. 
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4.2.5 GVW 

Segment on total level 
In table 4.28 GVW is presented per segment for three years. 

 

Table 4.28 GVW per segment and year.  
GVW truck 1997 2004 2009 

3.5-7.5 t 5428 5 296 5 280 

7.5-12 t 10047 10 500 10 818 

12-14 t 13581 13 650 13 608 

14-20 t 17214 17 533 17 694 

20-26 t 24717 24 663 24 617 

26-28 t 27330 27 113 27 083 

28-32 t 29466 29 673 29 933 

>32 t 34293 34 347 35 095 

Comments to table 4.28 about changes from 1997 to 2009: 

 
• The average change of segments values: total, +1% and when excluding 3.5-

7.5t, +2% 
• The largest relative change by time per segment including and excluding 

GVW3.5-7.5 t: GVW 7.5-12 t, +8% for both 
• The segments GVW 14-20 t and GVW 26-28 t GVW change by +3% and -1%. 

 
In figure 4.19 GVW for more important segments at different years is presented. 
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Figure 4.19  Gross vehicle weight in different years for more important segments. 
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The last year model interval 
New vehicle parameters are represented of the last year model interval each year. Th 
changes by time from 1997 to 2009:  

 
• average GVW in total and when excluding GVW3.5-7.5t: +3% and +2% 
• largest change: 3.5-7.5 t, +11% 
• in segment 14-20 t: +2% 
• in segment 26-28 t: +/-0%. 

 

In figure 4.20 the change by time for the last year model interval per year is presented 
for more important segments. 
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Figure 4.20 GVW for the last year model interval and for more important segments in 
different years. 
 

These figures represent the resulting effect of new vehicle parameter changes. 
 
Year model intervals 2009 
The change of GVW by year model interval for more important segments is described 
in figure 4.21. 
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Figure 4.21 GVW by year model interval for more important segments in 2009. 
 
Cell values and change by time 
Cell GVW values at different years are presented in Appendix 3, 4 and 5. Especially for 
Euro 3, see under “Euro 3 level, including change between years, and variation by Euro 
class” in section 4.2.5. 

 

Examples for the two most important segments are presented in figure 4.22 and 4.23. 
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Figure 4.22  GVW for segment 14-20t and year model interval in different years. 
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Figure 4.23  GVW for segment 26-28 t and year model interval in different years. 
 

Comments about engine power cells for the time period 1997 to 2009: 

 
• In general, an average for all segments, there is no change (+/-0.001%)  
• The largest changes by time for -1992, 1993-1995 and 1996-1997: 

+12%, GVW>32 t; -2%, GVW 3.5-7.5 t and -3%, GVW 20-26 t 
• For the cells GVW 14-20 t -1992, 1993-1995 and 1996-1997 the cell 

values change by: -2%, 0% and 0% 
• For the cells GVW 26-28 t -1992, 1993-1995 and 1996-1997 the cell 

values change by: 0%, 0% and 0%. 

 
Euro 3 level, including change between years, and variation by Euro 
class 
In this section year model interval has been replaced by Euro class. 

 

In table 4.29 the changes of Euro 3 cells between two years, 2004 and 2009, are 
presented.
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Table 4.29  GVW in Euro 3 in 2004 and 2009. 
GVW truck 2004 2009 2009/2004 

3.5-7.5 t 5082 5138 1.01 

7.5-12 t 11316 11381 1.01 

12-14 t 13838 13859 1.00 

14-20 t 18149 18146 1.00 

20-26 t 25456 25396 1.00 

26-28 t 26994 27012 1.00 

28-32 t 29765 29971 1.01 

>32 t 34415 34829 1.01 

Average 1.00 

 

In table 4.30 and 4.31 the change by Euro class is presented. 
 

Table 4.30 GVW index in 2004 (Euro 3=1.00). 
GVW truck Euro 0 Euro 1 Euro 2 Euro 3 

3.5-7.5 t 1.07 1.01 1.02 1.00 

7.5-12 t 0.90 0.91 0.96 1.00 

12-14 t 0.98 1.01 1.00 1.00 

14-20 t 0.93 0.98 0.98 1.00 

20-26 t 0.95 0.99 0.97 1.00 

26-28 t 1.02 1.01 1.00 1.00 

28-32 t 1.04 0.99 0.99 1.00 

>32 t 0.99 1.03 1.01 1.00 

Average 0.98 0.99 0.99 1.00 

 

Table 4.31 GVW index in 2009 (Euro 3=1.00). 
GVW truck Euro 0 Euro 1 Euro 2 Euro 3 Euro 4 Euro 5 

3.5-7.5 t 1.05 0.96 1.00 1.00 1.07 1.10 

7.5-12 t 0.90 0.91 0.95 1.00 1.02 1.03 

12-14 t 0.97 1.00 1.00 1.00 1.01 1.01 

14-20 t 0.92 0.97 0.98 1.00 1.00 1.00 

20-26 t 0.93 0.99 0.96 1.00 0.99 1.00 

26-28 t 1.02 1.01 1.00 1.00 1.00 1.00 

28-32 t 1.02 0.99 0.99 1.00 1.00 1.00 

>32 t 1.09 1.01 1.00 1.00 1.00 1.00 

Average 0.99 0.98 0.98 1.00 1.01 1.02 
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Comments to table 4.30 (2004) and 4.31 (2009) for Euro 0: 

 
• Average values: 0.98 (min: 0.90; max: 1.07) and 0.99 (min: 0.90; max: 1.09) 
• In segment 14-20 t: 0.93 and 0.92 
• In segment 26-28 t: 1.02 for both. 

 

Comments to table 4.31 (2009) for Euro 5: 

 
• Average: 1.02 (min: 1.00; max: 1.10) 
• In segment 14-20 t: 1.00 
• In segment 26-28 t: 1.00. 

 
4.2.6 Other vehicle parameters 
Besides engine power, empty vehicle weight and max load the compiled register data 
also includes vehicle length, vehicle width and number of axles, see table 4.32-4.34. 

 

Table 4.32 Vehicle length (cm) by segment and year. 
GVW truck 1997 2004 2009 

3.5-7.5 t 662 657 642 

7.5-12 t 830 819 790 

12-14 t 855 875 863 

14-20 t 899 896 888 

20-26 t 920 930 924 

26-28 t 956 955 955 

28-32 t 941 946 971 

>32 t 994 988 969 

 

Comments about changes from 1997 until 2009: 

 
• In average: -1% 
• In segment 14-20 t: -1% 
• In segment 26-28 t: +/-0% 
• Largest change: 7.5-12 t, -5% 
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Table 4.4.33 Vehicle width (cm) by segment and year. 
GVW truck 1997 2004 2009 

3.5-7.5 t 219 221 222 

7.5-12 t 252 251 250 

12-14 t 251 252 252 

14-20 t 256 255 254 

20-26 t 255 255 255 

26-28 t 257 256 256 

28-32 t 256 256 256 

>32 t 255 254 255 

 

Comments about changes from 1997 until 2009: 

 
• In average: +/-0% 
• In segment 14-20 t: -1% 
• In segment 26-28t: +/-0% 
• Largest change: 3.5-7.5 t, +1.5% 

 

Table 4.34 Number of axles per segment and year. 
GVW truck 1997 2004 2009 

3.5-7.5 t 2.04 2.04 2.01 

7.5-12 t 2.01 2.01 2.01 

12-14 t 2.01 2.01 2.00 

14-20 t 2.02 2.01 2.01 

20-26 t 2.82 2.81 2.88 

26-28 t 3.00 3.00 3.00 

28-32 t 3.29 3.24 3.24 

 

Comments about changes from 1997 until 2009: 

 
• In average: +/-0% 
• In segment 14-20 t: -1% 
• In segment 26-28 t: +/-0% 
• Largest change: -2%, 28-32 t 
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5 On the road vehicle parameter values 
There are two sets of “on the road” vehicle parameters:  

• values solely based on the 1997 and 2003 survey, see section 4.1  

• values based on a mix of survey and register data, presented in this section. 
These two groups of values then constitute the final Swedish vehicle parameters for 
emission factor estimation. 

One objective with this study is to compare Swedish and PHEM/HBEFA vehicle 
parameters. In HBEFA, instead of year model interval, Euro class is used. In section 5 – 
8 Swedish data is classified after Euro classes instead of year model intervals.  

The survey data does not include the whole interval 3.5-7.5 t. Mileage weighted values 
for 3.5-7.5 t have been estimated based on vehicle register data and transformation 
factors, mileage to number weights, for the segment 7.5-12 t. 

Because of lack of data in some Swedish TT cells with GVW<34 t TT estimations are 
only presented for GVW>34 t. 

Parameter values based on a mix of vehicle register data and survey data are presented 
in table 5.1-5.5. 

 

Table 5.1 Estimated max engine power (kW) per segment and Euro class in 2003. 
 

Segment Euro 0 Euro 1 Euro 2 Euro 3 

RT 

3.5-7.5 t* 86 118 109 114 

7.5-12 t 114 142 145 157 

12-14 t 148 154 157 167 

14-20 t 169 181 180 184 

20-26 t 221 248 230 251 

26-28 t 256 261 263 270 

28-32 t 286 298 311 323 

>32 t 290 276 366 381 

TT 

34-40 t 209 298 263 294 

40-50 t 255 281 282 294 

50-60 t 290 319 330 345 
*Estimated values based on register data and correction factors for 7.5-12 t 
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Table 5.2 Estimated max engine power (kW) per segment and Euro class in 2009. 
 

Segment Euro 0 Euro 1 Euro 2 Euro 3 Euro 4 

 

Euro 5 

RT 

3.5-7.5 t* 86 128 117 142 144 127 

7.5-12 t 114 144 146 160 174 184 

12-14 t 150 156 159 168 186 192 

14-20 t 167 187 180 186 195 202 

20-26 t 212 244 222 250 238 251 

26-28 t 256 259 260 275 285 286 

28-32 t 290 293 304 331 350 362 

>32 t 291 282 364 391 399 409 

 TT  

34-40 t 206 308 261 298 316 327 

40-50 t 250 277 277 297 288 293 

50-60 t 284 315 323 350 366 371 
*Estimated values based on register data and correction factors for 7.5-12 t 
As a general role engine power increases with increasing Euro number. There are few 
exceptions. 

 

Table 5.3  Estimated empty vehicle weight (kg) per segment and Euro class in 2009. 
   

Segment Euro 0 Euro 1 Euro 2 Euro 3 Euro 4 

 

Euro 5 

RT 

3.5-7.5 t 3342 3462 3698 3457 3635 3727 

7.5-12 t 5866 6496 6996 7254 7404 7533 

12-14 t 7133 7842 7767 8173 7878 7794 

14-20 t 9737 9762 9635 9726 9684 9946 

20-26 t 11368 12023 11526 12227 12387 12473 

26-28 t 11939 12012 12256 12536 12666 12765 

28-32 t 12153 13989 13604 16667 16400 16420 

>32 t 14534 15073 18268 17696 17372 16999 

 TT  

34-40 t 15081 14461 17473 16480 16460 16871 

40-50 t 17192 17783 18507 18281 19123 19293 

50-60 t 20721 21681 22095 22417 22579 22688 
*Estimated values based on register data and correction factors for 7.5-12 t 
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For vehicle empty weight the general situation, with some exceptions, is increasing 
weight by increasing Euro class.  

 

Table 5.4 Estimated max load (kg) per segment and Euro class in 2009.* 
Segment Euro 0 Euro 1 Euro 2 Euro 3 Euro 4 Euro 5 

RT 
3.5-7.5 t** 2226 1743 1858 1955 2137 2244 
7.5-12 t 4738 4453 4781 4733 4808 4809 
12-14 t 6334 6067 6200 5661 6092 6138 
14-20 t 7870 8182 8227 8355 8357 8217 
20-26 t 12392 12597 12040 12389 12007 12063 
26-28 t 15359 15194 14681 14409 14386 14259 
28-32 t 17454 14916 15694 13679 14095 14034 
>32 t 24045 20568 16713 16386 16861 16960 
 TT  
34-40 t 22036 24098 20955 22238 21983 21814 
40-50 t 28518 27667 27579 27231 27613 27490 
50-60 t technical 38882 40282 40268 40595 41118 40942 
50-60 t legal on the 
road 38882 38319 37905 37583 37421 37312 

*There are some adjustments in order to keep the GVW inside each segment; **Estimated values based on register data and 
correction factors for 7.5-12 t 

 

For TT 50-60 t both technical and legal max load have been included. 

The max load in average decreases, but not significantly, with increasing Euro class. 

 

Table 5.5 Estimated GVW (kg) per segment and Euro class in 2009.* 
Segment Euro 0 Euro 1 Euro 2 Euro 3 

RT 
3.5-7.5 t** 5574 5412 5624 5349 
7.5-12 t 10487 10858 11728 11879 
12-14 t 13583 13946 13965 13830 
14-20 t 17853 18154 17849 18113 
20-26 t 24328 24716 23938 24547 
26-28 t 27261 27116 26938 26931 
28-32 t 29866 28790 29244 30120 
>32 t 34378 35927 35000 33723 

TT 
34-40 t 37589 38973 38415 38787 
40-50 t 46192 45485 46237 45265 
50-60 t  60107 61805 62483 62778 

*There are some adjustments in order to keep the GVW inside each segment; **Estimated values based on register data and 
correction factors for 7.5-12 t 
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6 PHEM/HBEFA vehicle parameters compared to 
Swedish parameters 

6.1 PHEM/HBEFA vehicle parameters 
The parameters in focus in this study are for estimation of driving resistance. There are 
a lot of other vehicle parameters necessary for emission factor estimation describing the 
engine combustion process and after treatment of exhaust emissions from the 
combustion. These other parameters are not included in this study. 

 

When comparing Swedish vehicle fleet and PHEM/HBEFA vehicle parameters one 
should have in mind the difference in definition of GVW. One further important 
condition is that emission factors for vehicle combinations in HBEFA represents an 
average of AT and TT and in this study just TT. For TT one segment and emission class 
consists of a distribution of truck sizes in five level 1 segments. 

 

The structure of PHEM/HBEFA vehicle parameters used as input to PHEM: 

 
• Base: vehicle parameters for all segments in Euro 3 
• All vehicle parameters with exception for the engine power and Cd are 

independent of Euro class. Independent then means the same values are used in 
all Euro classes per segment 

• The relative change of engine power and Cd between Euro-classes is equal for 
all vehicle segments 

• Cell values, one segment and one Euro class, does not change between years. 
 

In table 6.1 the vehicle parameters used as input to PHEM in the HBEFA application 
are presented. 
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Table 6.1 Euro 3 parameter values used in PHEM in HBEFA applications.10 

Segment 

Rated 
Power 
[kW] 

Vehicle 
weight 

empty [t] 

Max 
allowed 
load (t) 

GVW 
(t) 

A_front 
vehicle+body 

(m2) Cd 

Rigid truck <=7.5 t 85 3.5 2.3 5.8 5.80 0.64 

Rigid truck 7.5-12 t 140 6.0 5.0 11.0 6.74 0.64 

Rigid truck 12-14 t 160 7.3 6.2 13.5 6.87 0.64 

Rigid truck 14-20 t 230 8.8 8.4 17.2 7.40 0.63 

Rigid truck 20-26 t 275 11.8 13.7 25.5 7.55 0.63 

Rigid truck 26-28 t 275 12.2 14.8 27.0 7.46 0.64 

Rigid truck 28-32 t 290 13.6 18.4 32.0 7.86 0.66 

Rigid truck >32 t 305 14.3 21.2 35.5 7.95 0.66 

truck & (semi)-trailer <28 t 210 9.2 8.8 18.0 6.88 0.56 

truck & (semi)-trailer 28-34 t 260 13.6 18.4 32.0 7.70 0.55 

truck & (semi)-trailer 34-40 t 305 15.1 24.7 39.8 9.00 0.50 

truck & (semi)-trailer 40-50 t 316 16.0 31.0 47.0 9.00 0.52 

truck & (semi)-trailer 50-60 t 355 19.4 40.6 60.0 8.10 0.63 

 

In HBEFA Euro 3 represents index equal to 1. For other Euro classes the change in 
engine power and Cd compared to Euro 3 are described based on indices used as 
correction factors, see table 6.2. The other parameters in table 6.1 then are equal for all 
Euro classes. 

 

Table 6.2 Correction factors (compare table 6.1).* 

Euro class 
Engine 
power 

Cd 

Euro 0 0.890 1.080 

Euro 1 0.910 1.042 

Euro 2 0.974 1.026 

Euro 3 1.000 1.000 

Euro 4 1.020 0.990 

Euro 5 1.040 0.980 

Euro 6 1.082 0.960 
*The Euro 3 values in table 6.1 are multiplied by the correction factors in this table. Based on the same reference as table 6.1. 

 

The largest relative change in engine power is from Euro 1 to Euro 2. For Cd the largest 
change is from Euro 0 to Euro 1. 

 

                                                 
10 E-mail from M. Rexeis TUG 2012-07-09. 
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6.2 Swedish fleet data compared to PHEM/HBEFA conditions 
In this section the deviation of Swedish vehicle parameters from PHEM/HBEFA 
conditions are presented for two years: 

 
• per segment and Euro class (per cell) 
• per segment in average 
• per Euro class in average. 

 
The change index by Euro class per segment and type of parameter in 2009 has been 
compared with the PHEM/HBEFA index per type of parameter. 

In section 4.1 and 5 Swedish segment values for different years are presented.11 When 
comparing with PHEM/HBEFA values one should have in mind that there are two 
groups of values: one group that constitutes data from surveys, section 4.1, and another 
group that constitutes estimated values, section 5. However, these estimated values are 
based on vehicle register data from the estimation year, see section 4.2. 

In the comments of the results some segments are not included because of missing data 
in some cells: TT<20 t and TT 20-28 t. Average values based on all segments do not 
include these segments. 

 
6.2.1 Engine power 
In table 6.3a, 6.3b and 6.4 the ratio for engine power, Swedish levels divided by 
PHEM/HBEFA levels, is presented for the year 1997, 2003 and 2009. When comparing 
the data sets one should have in mind that Swedish data 1997 represents survey data 
from 1997 while 2003 and 2009 parameters are estimated. The estimated values 2009 
are based on vehicle register data, see section 4.2. Especially for truck segments with a 
minor part of trailer use, RT<20 t, the vehicle register values are just modified in a 
marginal way in order to represent road conditions. 

                                                 
11 Parameter estimations in section 4.1 do not include the weight interval 3.5-7.5 t. Before the comparison 
with PHEM/HBEFA values for 3.5-7.5 t have been added based on the same method used for this weight 
interval in section 5. 
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Table 6.3a Swedish engine power values divided by PHEM/HBEFA conditions in 1997. 
 Segment Euro 0 Euro 1 Euro 2 Average  
RT 
3.5-7.5t 1.12 1.40 1.24 1.25 

7.5-12 t 0.90 1.11 1.03 1.01 
12-14 t 1.02 1.06 1.01 1.03 
14-20 t 0.82 0.87 0.80 0.83 
20-26 t 0.95 1.02 0.89 0.96 
26-28 t 1.09 1.06 0.98 1.05 
28-32 t 1.15 1.18 1.14 1.16 
>32 t 1.06 1.01 1.22 1.10 
TT 
34-40 t 0.92 1.08 0.80 0.93 
40-50 t 0.94 0.99 0.93 0.95 
50-60 t 0.97 1.01 0.97 0.98 
 
Average  1.00 1.07 1.00   

 

Comments to table 6.3a: 

 
• For the total: average ratio, 1.02; median, 1.01 
• Swedish deviations from PHEM/HBEFA: 

- at least 10%: 42% of all cells 
- at least 20%: 15% of all cells. 

• For RT 14-20 t: average ratio, 0.83 (min: 0.80; max:0.87)  
• For TT 50-60 t: average ratio, 0.98 (min: 0.97; max: 1.01) 
• Min value all cells: RT 14-20 t Euro 2, 0.80 
• Max value all cells: RT 3.5-7.5 t Euro 1, 1.40 
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Table 6.3b Swedish engine power values divided by PHEM/HBEFA values in 2003. 
 Segment Euro 0 Euro 1 Euro 2 Euro 3 Average  
RT 
3.5-7.5t 1.13 1.53 1.31 1.34 1.33 

7.5-12 t 0.92 1.12 1.06 1.12 1.06 
12-14 t 1.04 1.06 1.01 1.04 1.04 
14-20 t 0.82 0.86 0.81 0.80 0.82 
20-26 t 0.90 0.99 0.86 0.91 0.92 
26-28 t 1.05 1.04 0.98 0.98 1.01 
28-32 t 1.11 1.13 1.10 1.11 1.11 
>32 t 1.07 0.99 1.23 1.25 1.14 
TT 
34-40 t 0.77 1.07 0.88 0.96 0.92 
40-50 t 0.91 0.98 0.92 0.93 0.93 
50-60 t 0.92 0.99 0.95 0.97 0.96 

 
Average  0.97 1.07 1.01 1.04  

 

Comments to table 6.3b: 

 
• For the total: average ratio, 1.02; median, 0.99 
• Swedish deviations from PHEM/HBEFA: 

- at least 10%: 45.5% of all cells 
- at least 20%: 15.9% of all cells. 

• For RT 14-20 t: average ratio, 0.82 (min: 0.80; max: 0.86)  
• For TT 50-60 t: average ratio, 0.96 (min: 0.92; max: 0.99) 
• Min value all cells: TT 34-40 t Euro 0, 0.77 
• Max value all cells: RT 3.5-7.5 t Euro 1, 1.53 
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In table 6.4 estimated engine power quotas 2009 are presented. 

Table 6.4 Swedish engine power values divided by PHEM/HBEFA values in 2009. 
 Segment Euro 0 Euro 1 Euro 2 Euro 3 Euro 4 Euro 5 Average  
RT 
3.5-7.5t 1.13 1.65 1.42 1.67 1.66 1.44 1.49 

7.5-12 t 0.91 1.13 1.07 1.14 1.22 1.26 1.12 
12-14 t 1.05 1.07 1.02 1.05 1.14 1.15 1.08 
14-20 t 0.81 0.90 0.8 0.81 0.83 0.84 0.83 
20-26 t 0.87 0.97 0.83 0.91 0.85 0.88 0.88 
26-28 t 1.05 1.04 0.97 1.00 1.02 1.00 1.01 
28-32 t 1.12 1.11 1.07 1.14 1.18 1.20 1.14 
>32 t 1.07 1.02 1.22 1.28 1.28 1.29 1.19 
TT 
34-40 t 0.76 1.11 0.88 0.98 1.02 1.03 0.96 
40-50 t 0.89 0.96 0.90 0.94 0.89 0.89 0.91 
50-60 t 0.90 0.98 0.93 0.99 1.01 1.01 0.97 

 
Average  0.96 1.08 1.01 1.08 1.10 1.09   

 
Comments to engine power ratios in table 6.4: 

 
• For the total: average ratio, 1.05; median, 1.02 
• Swedish deviations from PHEM/HBEFA: 

- at least 10%: 59% of all cells 
- at least 20%: 21% of all cells 

• For Euro 3: average ratio, 1.08; median, 1.00 (min: 0.81; max: 1.67) 
• For RT 14-20 t: average ratio, 0.83 (min: 0.80; max:0.90)  
• For TT 50-60 t: average ratio, 0.97 (min: 0.90; max: 1.01) 
• Min value of all cells: TT 34-40 t Euro 0. 0.76 
• Max value all of cells: RT 3.5-7.5 t Euro 3, 1.67 

 

Based on the vehicle register there is approximately no average change for cell values 
by time for Euro 3 from 2004 to 2009, see section 4.2.4.  

The averages of ratio values in table 6.3 and 6.4 are for RT larger than 1 and for TT 
smaller than 1. 

PHEM/HBEFA in general has lower engine power than Swedish values which will 
contribute to an underestimation of Swedish emission factors. On a segment level for 
Euro 3 Swedish values deviates between -19% and up to +67% from PHEM/HBEFA 
values. 

In table 6.5 index series per vehicle segment are presented. The presentation also 
includes a total average per Euro class. 
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Table 6.5 Swedish relative change in engine power by emission concept (Euro 3=1.00) 
in 2009. 
  Segment Euro 0 Euro 1 Euro 2 Euro 3 Euro 4 Euro 5 

RT 

3.5-7.5t 0.60 0.90 0.83 1.00 1.01 0.90 

7.5-12 t 0.71 0.90 0.91 1.00 1.09 1.15 

12-14 t 0.89 0.93 0.95 1.00 1.10 1.14 

14-20 t 0.90 1.01 0.97 1.00 1.05 1.08 

20-26 t 0.85 0.97 0.89 1.00 0.95 1.00 

26-28 t 0.93 0.94 0.94 1.00 1.04 1.04 

28-32 t 0.88 0.89 0.92 1.00 1.06 1.09 

>32 t 0.74 0.72 0.93 1.00 1.02 1.05 

TT 

34-40 t 0.69 1.03 0.88 1.00 1.06 1.10 

40-50 t 0.84 0.93 0.93 1.00 0.97 0.99 

50-60 t 0.81 0.90 0.92 1.00 1.05 1.06 

 

Average  0.80 0.92 0.91 1.00 1.04 1.05 

 

PHEM/HBEFA 0.890 0.910 0.974 1.000 1.020 1.040 

Comments about engine power indices in table 6.5: 

 
• For Euro 0: PHEM/HBEFA 0.89 for all segments; Swedish average 0.80 (min: 

0.60; max:0.93), RT 14-20 t 0.90¤ and TT 50-60 t 0.81 
• For Euro 5: PHEM/HBEFA 1.04; Swedish average 1.05 (min: 0.90; max: 1.15), 

RT 14-20 t 1.08 and TT 50-60 t 1.06 
• Total average change from Euro 0 to Euro 5: PHEM/HBEFA: +17%; Swedish: 

+31%. 

There are considerable differences between the Swedish average index and 
PHEM/HBEFA for Euro classes in general, the Swedish change by time is larger than 
PHEM/HBEFA. As a total the Swedish change by time is almost twice as big as the 
PHEM/HBEFA change.  

On a segment level there are large differences between Swedish and PHEM/HBEFA 
values both before and after Euro 3. One can also compare with vehicle register data 
directly, see table 4.19. These data give the same picture as table 6.5. 

 

To summarize:  
• The Swedish average Euro 3 level is 8% higher than the PHEM/HBEFA level 

including larger deviations on a segment level 
• The Swedish change with Euro class is considerable larger than the 

PHEM/HBEFA change (Euro 0 to Euro 5:+31% (Swedish) and +17% 
(PHEM/HBEFA)). 
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In general, an average for all cells, there is no obvious systematic change of cell engine 
power values by time. However, for individual cells there might be changes up to 10-
20% from 1997-2009. 

 
6.2.2 Empty vehicle weight 
In table 6.6, 6.7 and 6.8 the ratio for empty vehicle weight, Swedish levels divided by 
PHEM/HBEFA levels, are presented for the year 1997, 2003 and 2009. The 
PHEM/HBEFA values are equal for all Euro classes. The Swedish values for 1997 and 
2003 are statistics while 2009 values are estimated based on a mix of survey data 2003 
and vehicle register data 2004 and 2009. 

 

Table 6.6  Swedish empty vehicle weight values divided by PHEM/HBEFA values in 
1997. 

Segment Euro 0 Euro 1 Euro 2 Average 

RT 

3.5-7.5t 0.98 0.93 0.99 0.97 

7.5-12 t 0.95 1.02 1.10 1.02 

12-14 t 0.99 1.07 1.00 1.02 

14-20 t 1.03 1.02 0.99 1.01 

20-26 t 0.95 1.04 0.94 0.98 

26-28 t 0.95 0.97 0.93 0.95 

28-32 t 1.09 0.91 0.94 0.98 

>32 t 1.01 1.37 0.90 1.10 

TT 

34-40 t 1.10 1.01 0.88 1.00 

40-50 t 1.07 1.12 1.11 1.10 

50-60 t 1.07 1.08 1.09 1.08 

 

Average 1.02 1.05 0.99  

 

Comments to table 6.6: 

 
• For the total: average: 1.02; median: 1.01 
• For RT 14-20 t; average ratio, 1.01 (min: 0.99; max:1.03)  
• For TT 50-60 t: average ratio, 1.08 (min: 1.07; max: 1.09) 
• Min value of all cells: TT 34-40 t Euro 2, 0.88 
• Max value of all cells: RT >32 t Euro 1, 1.37. 
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Table 6.7 Swedish empty vehicle weight values divided by PHEM/HBEFA values in 
2003. 

Segment Euro 0 Euro 1 Euro 2 Euro 3 Average 

RT 

3.5-7.5t 0.96 1.02 1.05 0.97 1.00 

7.5-12 t 0.97 1.07 1.16 1.20 1.10 

12-14 t 0.95 1.06 1.05 1.09 1.04 

14-20 t 1.10 1.08 1.08 1.10 1.09 

20-26 t 0.98 1.00 0.97 1.02 0.99 

26-28 t 0.98 0.96 0.99 1.01 0.98 

28-32 t 0.97 1.01 0.99 1.21 1.04 

>32 t 0.99 1.02 1.21 1.20 1.10 

TT 

34-40 t 1.00 0.94 1.15 1.09 1.04 

40-50 t 1.08 1.08 1.14 1.12 1.11 

50-60 t 1.08 1.09 1.13 1.14 1.11 

 

Average 1.00 1.03 1.08 1.10  

 

Comments to table 6.7: 

 
• For the total: average: 1.06; median: 1.10 
• The average ratio value increases continuously with Euro class 
• For Euro 3: average, 1.10 (median: 1.10 ; min: 0.97; max: 1.21)  
• Swedish deviations from PHEM/HBEFA: 

- at least 10%: 27% of all cells 
- at least 20%: 9% of all cells 

• For RT 14-20 t: average ratio, 1.09 (min: 1.08; max:1.10)  
• For TT 50-60 t: average ratio, 1.11 (min: 1.08; max: 1.14) 
• Min value of all cells: RT 20-26 t Euro 3, 0.97 
• Max value of all cells: RT >32 t Euro 3, 1.21. 

 

In 2003 the Swedish empty vehicle weight as an unweighted average of all segments is 
approximately 10% higher than the PHEM/HBEFA level. This is also valid for mileage 
important segments like RT 14-20 t and TT 50-60 t.
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Table 6.8 Swedish empty vehicle weight values divided by PHEM/HBEFA values in 
2009. 

Segment Euro 0 Euro 1 Euro 2 Euro 3 Euro 4 

 

Euro 5 Average 

RT 

3.5-7.5t 0.95 0.99 1.06 0.99 1.04 1.06 1.02 

7.5-12 t 0.98 1.08 1.17 1.21 1.23 1.26 1.15 

12-14 t 0.98 1.08 1.06 1.12 1.08 1.07 1.06 

14-20 t 1.10 1.10 1.09 1.10 1.09 1.12 1.10 

20-26 t 0.96 1.02 0.98 1.04 1.05 1.06 1.02 

26-28 t 0.98 0.98 1.00 1.02 1.03 1.04 1.01 

28-32 t 0.90 1.03 1.00 1.23 1.21 1.21 1.10 

>32 t 1.01 1.05 1.27 1.23 1.21 1.19 1.16 

TT 

34-40 t 1.00 0.96 1.16 1.09 1.09 1.12 1.07 

40-50 t 1.07 1.11 1.16 1.14 1.20 1.21 1.15 

50-60 t 1.07 1.12 1.14 1.16 1.16 1.17 1.14 

 

Average  1.00 1.05 1.10 1.12 1.13 1.14  

 

Comments to table 6.8: 

 
• For the total: average, 1.09 ; median, 1.08 
• The average ratio value increases continuously with Euro class 
• For Euro 3: average, 1.12; median, 1.12; min, 0.99; max, 1.23 
• Swedish deviations from PHEM/HBEFA: 

- at least 10%: 44% of all cells 
- at least 20%: 17% of all cells 

• For RT 14-20 t: average ratio, 1.10 (min: 1.09; max:1.12) and the Euro 3 value 
1.10 

• For TT 50-60 t: average ratio. 1.14 (min: 1.07; max: 1.17) and the Euro 3 value 
is 1.16 

• Total min of all cells: RT 28-32 t Euro 0, 0.90;  
• Total max of all cells: RT >32 t Euro 2, 1.27. 

 

The Swedish Euro 3 on the road values are slightly higher in 2009 than in 2003. 

The Euro 3 vehicle register estimates change by approximately +1% from 2004 until 
2009, table 4.21. The road estimates seem to change more by time, +2%, than the 
vehicle register estimates. 

In table 6.9 index series per vehicle segment are presented. 
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Table 6.9  Swedish relative change in vehicle empty weight by Euro class (Euro 
3=1.00) in 2009. 
 Segment Euro 0 Euro 1 Euro 2 Euro 3 Euro 4 Euro 5 

RT 

3.5-7.5t 0.97 1.00 1.07 1.00 1.05 1.08 

7.5-12 t 0.81 0.90 0.96 1.00 1.02 1.04 

12-14 t 0.87 0.96 0.95 1.00 0.96 0.95 

14-20 t 1.00 1.00 0.99 1.00 1.00 1.02 

20-26 t 0.93 0.98 0.94 1.00 1.01 1.02 

26-28 t 0.95 0.96 0.98 1.00 1.01 1.02 

28-32 t 0.73 0.84 0.82 1.00 0.98 0.99 

>32 t 0.82 0.85 1.03 1.00 0.98 0.96 

TT 

34-40 t 0.92 0.88 1.06 1.00 1.00 1.02 

40-50 t 0.94 0.97 1.01 1.00 1.05 1.06 

50-60 t 0.92 0.97 0.99 1.00 1.01 1.01 

 

Average 0.90 0.94 0.98 1.00 1.01 1.02 

 

Comments about table 6.9: 

 
• Euro 0: average 0.90 (min: 0.73; max: 1.00) 
• Euro 5: average 1.02 (min: 0.95; max: 1.08) 
• Swedish values increase continuously by time when PHEM/HBEFA is constant 
• RT 14-20 t Euro 0 and Euro 5: 1.00 and 1.02 
• TT 50-60 t Euro 0 and Euro 5: 0.92 and 1.01. 

 

By underestimating the Swedish vehicle empty weight PHEM/HBEFA values 
contributes to an under estimation both of the emission factor level and of the increase 
by time. 

To summarize: 

 
• The average Swedish values are approximately 10% higher than 

PHEM/HBEFA 
• The Swedish values increase continuously with Euro class (+13% in 20 years) 
• There is just a small average change in cell values by time (+1-2% in five years) 
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6.2.3 Max load 
In table 6.10 and 6.11 the ratio for vehicle max load, Swedish levels divided by 
PHEM/HBEFA levels, are presented for the year 2003 and 2009. The PHEM/HBEFA 
values per segment are equal for all Euro classes. 

 

Table 6.10 Swedish vehicle max load values divided by PHEM/HBEFA values in 2003. 
Segment Euro 0 Euro 1 Euro 2 Euro 3 Average 

RT 

3.5-7.5t 0.97 0.81 0.84 0.86 0.87 

7.5-12 t 0.93 0.89 0.95 0.94 0.93 

12-14 t 1.08 1.00 1.01 0.95 1.01 

14-20 t 0.97 1.03 0.99 1.00 1.00 

20-26 t 0.93 0.95 0.91 0.91 0.93 

26-28 t 1.04 1.04 1.01 0.99 1.02 

28-32 t 0.91 0.82 0.86 0.74 0.83 

>32 t 0.96 1.01 0.83 0.78 0.89 

TT 

34-40 t 0.91 1.00 0.85 0.90 0.92 

40-50 t 0.93 0.91 0.90 0.88 0.91 

50-60 t 0.96 1.00 1.00 1.00 0.99 

 

Average 0.96 0.95 0.92 0.91  

 

Comments to max load ratios in table 6.10: 

 
• Total: average: 0.94 ; median: 0.94  
• Euro 3: average 0.91; median 0.91; (min: 0.74; max: 1.00) 
• Swedish deviations from PHEM/HBEFA: 

- at least 10%: 30% of all cells 
- at least 20%: 5% of all cells 

• For RT 14-20 t: average ratio, 1.00 (min: 0.97; max:1.03)  and the Euro 3 value, 
1.00 

• For TT 50-60 t: average ratio, 0.99 (min: 0.96; max: 1.00) and the Euro 3 value, 
1.00 

• Min value of all cells: RT 28-32 t Euro 3, 0.74 
• Max value of all cells: RT 12-14 t Euro 0, 1.08. 
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Table 6.11  Swedish vehicle max load values divided by PHEM/HBEFA values in 2009. 
Segment Euro 0 Euro 1 Euro 2 Euro 3 Euro 4 Euro 5 Average 

RT 

3.5-7.5t 0.97 0.76 0.81 0.85 0.93 0.98 0.88 

7.5-12 t 0.95 0.89 0.96 0.95 0.96 0.96 0.94 

12-14 t* 1.02 0.98 1.00 0.91 0.98 0.99 0.98 

14-20 t 0.94 0.98 0.98 1.00 1.00 0.98 0.98 

20-26 t 0.90 0.92 0.88 0.90 0.88 0.88 0.89 

26-28 t 1.04 1.03 0.99 0.98 0.97 0.97 1.00 

28-32 t 0.95 0.81 0.85 0.74 0.76 0.76 0.81 

>32 t 1.14 0.97 0.79 0.77 0.80 0.80 0.88 

TT 

34-40 t 0.89 0.98 0.85 0.90 0.89 0.88 0.90 

40-50 t 0.92 0.89 0.89 0.88 0.89 0.89 0.89 

50-60 t 0.96 0.99 0.99 1.00 1.01 1.01 0.99 

 

Average 0.97 0.93 0.91 0.90 0.92 0.92  
*The number of register vehicles in Euro 2, Euro 3 and Euro 4: 56, 36 and 2. 

 

Comments to max load ratios in table 6.11: 

 
• Total: average: 0.92; median: 0.94 
• Euro 3: average 0.90; median 0.90; (min: 0.74; max: 1.00) 
• Swedish deviations from PHEM/HBEFA: 

- at least 10%: 44% of all cells 
- at least 20%: 12% of all cells. 

• For RT 14-20 t: average ratio, 0.98 (min: 0.94; max:1.00)  and the Euro 3 value 
1.00 

• For TT 50-60 t: ratio, 0.99 (min: 0.96; max: 1.01) and the Euro 3 value is 1.00 
• Min value of all cells: RT 28-32 t Euro 3, 0.74 
• Max value of all cells: RT >32 t Euro 0, 1.14. 

 

The values in table 6.11 in average are approximately on the same level as in table 6.10 
values i.e. there is no average change of cell values by time. This conclusion also is in 
compliance with vehicle register data, see table 4.25 (Euro 3 max changes from 2004 
until 2009:-3%, +1%) 

In table 6.12 max load index series per vehicle segment are presented. 
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Table 6.12 Table Swedish relative change in vehicle max load by Euro class (EURO 
3=1.00) in 2009. 

Segment Euro 0 Euro 1 Euro 2 Euro 3 Euro 4 Euro 5 

RT 

3.5-7.5t 1.14 0.89 0.95 1.00 1.09 1.15 

7.5-12 t 1.00 0.94 1.01 1.00 1.02 1.02 

12-14 t 1.12 1.07 1.10 1.00 1.08 1.08 

14-20 t 0.94 0.98 0.98 1.00 1.00 0.98 

20-26 t 1.00 1.02 0.97 1.00 0.97 0.97 

26-28 t 1.07 1.05 1.02 1.00 1.00 0.99 

28-32 t 1.28 1.09 1.15 1.00 1.03 1.03 

>32 t 1.47 1.26 1.02 1.00 1.03 1.04 

TT 

34-40 t 0.99 1.08 0.94 1.00 0.99 0.98 

40-50 t 1.05 1.02 1.01 1.00 1.01 1.01 

50-60 t 0.96 0.99 0.99 1.00 1.01 1.01 

 

Average 1.09 1.04 1.01 1.00 1.02 1.02 

 

Comments to max load ratios in table 6.12: 

 
• Euro 0: average 1.09 (min: 0.94; max: 1.47) 
• Euro 5: average 1.02 (min: 0.97; max: 1.15) 
• The average change from Euro 0 to Euro 5: for Swedish conditions, -6% (min: -

20%; max: +5%) 
• RT 14-20 t Euro 0 and Euro 5: 0.94 and 0.98 
• TT 50-60 t Euro 0 and Euro 5: 0.96 and 1.01. 

 

If one compares table 6.12 with vehicle register data in table 4.27 there is a difference in 
total change by time. However, both “functions” are convex. 

 

To summarize: 

 
• Swedish values are almost 10% lower than PHEM/HBEFA 
• Swedish on the road values indicate a max load reduction and especially from 

Euro 0 to Euro 3 (PHEM/HBEFA no change by Euro class) 
• There is no change in average between cell values at different times. 
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6.2.4 Vehicle body parameters (air resistance) 
There is no direct information about the change in projected front area for the Swedish 
vehicle fleet. The front area is a function of vehicle width. In average the truck width is 
constant from 1997 to 2009 based on register data. 

 

The Cd value of a vehicle body is expected to increase by vehicle length (Mitschke, 
1982). The truck length has decreased by 1% in average from 1997 to 2009. 

The resulting change of Cd by time is a function of several factors including vehicle 
length. The representativeness of PHEM/HBEFA air resistance parameters, both Cd and 
A, for Swedish conditions has been analyzed in a Swedish study (Hammarström et al, 
2012). 
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7 Discussion 
There has been a considerable change in the size distribution of the Swedish HGV 
fleet from 1990 until 2010 towards more heavy vehicles while the total number of 
HGV has been approximately at the same level. The changes in the weight intervals 26-
28 t and 28-32 t, see section 1, are that extreme that the reason behind should be 
clarified. Hypothesis about possible explanations to the change of the fleet could be: 

 
• the Swedish accession to the EU (objective: increased exchange of goods and 

services) 
• the increased external establishments of shopping centres reduces the need of  

smaller distribution vehicles 
• the relation between costs for the driver and costs for the vehicle 
• the changes in vehicle regulations for example the accessibility to urban areas 

like environmental zones. 

 

In the use of HBEFA the change of the segment size (GVW) distribution and the 
consequences for exhaust emissions is possible to handle as long as the conditions not 
change inside existing Euro classes per segment. A reasonable hypothesis could be there 
will be changes in the distribution inside cells in parallel to changes of the distribution 
on segments. The narrower segment intervals the less GVW weight changes are 
possible per segment. In table 1.1 the existing segment intervals and the potential max 
changes of GVW parameters used at present in PHEM/HBEFA have been presented.  

The definition of GVW used so far in PHEM/HBEFA emission factor estimation has 
been described in section 3.1.3. In order to estimate representative exhaust emissions 
per segment one and the same segment definition needs to be followed both for 
emission factor estimation with PHEM and for HBEFA input data i.e. fleet and traffic 
activity.  

For each vehicle out on the road there will be a legal on the road max weight as a 
function of: the part of the road network; the technical max weight per axle or bogie; 
number of axles in each bogie; distances between axles etc. One should note that the 
road limit is for the actual weight (AVW) and not for the technical max weight (GVW). 
There are a number of AVW max limits on the road: 18 t (2 axles); 26 t (3 axles); 32 t 
(4 axles) and 60 t (max limit in total for vehicle combination). The total number of road 
limit weights for different combinations of number of axles and axle distances is 
significantly higher. 

In three cases – 26 t, 32 t and 60 t - these limits are equal to existing PHEM/HBEFA 
segment max weight limits. Of some reason the 18 t limit is not used as a segment limit.  

By the HBEFA definition there can not be a RT with GVW>32 t, but still there is a 
HBEFA segment RT>32 t. If the segment limit values were consistent the max weight 
segment should have been RT 28-32 t instead of RT>32 t. 

For truck and trailer, TT 50-60 t is the max weight segment justified by the legal upper 
AVW limit on the road. There is no HBEFA TT segment above 60 t which then is 
consistent with the PHEM/HBEFA definition. 

The presented parameter values in some cases points out further problems with the 
segment definition: 



 

86 VTI notat 11-2013  

 

• the average GVW value in RT 28-32 t is 32 t 

• the average GVW value in TT 50-60 t is 60 t. 
If the average GVW in a segment interval is equal to the segment limit all vehicles in 
the segment have a GVW equal to the limit value, which can be questioned. 

If one also includes there are different road AVW limits on different parts of the road 
network - bk1, bk2 and bk3 - the complexity in using the PHEM/HBEFA definition is 
real extensive. A less risky procedure should be to only use the technical GVW. The 
technical GVW should be a better description of the vehicle in order to estimate 
emission factors compared to the PHEM/HBEFA alternative which instead has focus on 
the road construction. The current weight out on the road is then described by the empty 
vehicle weight, the technical max load and the load factor. Of course the estimation of 
load factors (%) – in HBEFA the mileage distribution input with load factor 0% and 1-
99% - must follow the GVW and max load definition. 

To use the actual PHEM/HBEFA method based on the road GVW is complicated and 
the risk for mistakes should be considerable. The degree of complication increases with 
the number of axles in the equipage, see table 3.1. 

In Swedish HBEFA applications so far classification of input data has been based on the 
technical GVW.  

If the road limit GVW definition is used, in vehicle parameter estimation, instead of 
using the technical GVW there are different subgroups of interest per weight interval: 

• One equal group, the technical max weight and the road max limit are equal 

• One group with reduced max load, reduced GVW and equal empty weight still 
in the interval 

• One additional group from the interval above with higher empty weight (not for 
the highest weight interval) 

• One group that has left for the interval below (not for the lowest weight 
interval). 

 

With the road limit GVW definition instead of technical GVW for one and the same 
data set one could per weight interval with exception for the highest weight interval 
expect: 

• the empty weight to increase 

• the GVW, no obvious difference  

• the max load to decrease. 
 

The engine power is expected to be higher with the road limit alternative. 

There can be a considerable difference in GVW and max load between the road limit 
and the technical alternative demonstrated by an example: the Swedish average 
technical GVW of TT 50-60 t with truck>32 t and in Euro 3 is 70 t based on survey 
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data. With the HBEFA present definition this is a 60 t TT and with a reduction of the 
technical max load by 10 t. 

There could be segments with equal weight parameters for both definitions especially in 
segments with technical GVW significantly below the road limits. 

Of course the overall weighted parameter averages for the HGV fleet will be the same, 
with exception for GVW and max load, if the definition is followed for technical GVW 
and for road max GVW respectively. 

Also with the technical weight alternative there can be problems to estimate GVW 
especially for tractor with semitrailer. There needs to be additional information about 
the semitrailer GVW distribution in the front and in the rear. The GVW in the front is 
compared to the tractor max load. If the tractor max load is lower than the semitrailer 
front GVW the semitrailer max load is adjusted in the estimation of the equipage GVW. 
An alternative, even if not completely in compliance with any legislation, could be to 
use the sum of the tractor empty weight and the semitrailer technical GVW as a total 
approximate estimation of the equipage technical GVW. One might then expect a 
systematic overestimation of the technical GVW. However, if this would be the 
definition of the GVW for an AT, this would be a definition easy to use and there would 
not be any problem to estimate the empty vehicle weight, the max load and the load 
factor. 

The method used for parameter estimation includes different parts: the survey 
method and a method for combining register and survey data. In order to describe truck 
and trailer average vehicle parameters on the road there is need of statistical weighting. 
Since there are correlations between annual mileage per vehicle and vehicle parameters 
the general method for all vehicle categories should be to use mileage weighting. 
Mileage weighting of engine power, as an example, is approximately 5% larger than 
number weighting, see table 3.2. For empty vehicle weight and max load one can expect 
a similar inequality because the mileage increases by vehicle size. The difference 
between weighting methods is expected to increase by the size of the segment interval. 
At least on a national level in general the mileage weighting should be the main 
alternative. 

In order to estimate vehicle parameters, on the road data, there is need for mileage data. 
For each truck in the survey there is mileage both with and without trailer. There is a 
negative correlation between vehicle age and both mileage per year and trailer use. 
Between vehicle size and mileage there is a positive correlation. The total mileage 
distribution in a cell also might change because of changes in the society in general by 
time. 

Each TT segment is estimated by the use of mileage for all truck sizes included in the 
TT segment. A change in mileage distribution on these truck segments will change the 
average vehicle parameters for the TT segment even without changes in the individual 
truck segment parameters. 

Also the RT parameters are depending on mileage data. The estimation of RT 
parameters includes both observations for trucks without any use of trailer and for 
trucks with a mix of connected and disconnected trailer. Then both RT and TT 
parameter values will depend on trailer use. 

The emission factors used in HBEFA for HGV with some kind of trailer represent an 
average for AT and TT. Then there is a need for a representative mileage distribution on 
all these sub segments. One can expect the distribution on AT and TT in an AT/TT cell 
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to change by time. Then the average vehicle parameters per cell are expected to change 
by time. 

One question in this study is how to judge results from the two used data sources, the 
survey and the register, to final conclusions. Estimates based on survey data and register 
data are only possible to compare on segment level 1 but on regard of different 
weighting. The survey data represents the desired form of data but with some 
drawbacks: just a sample with a random error; data for just two years at most in this 
study. The register averages are true values i.e. no statistical error when regarded as just 
register averages. However, one can expect the register data to have a systematic 
deviation from a road average in all segments. 

For example there are changes in estimated parameters by Euro classes twice as big for 
survey data as for register data (up to Euro 3). The survey parameter changes with Euro 
class or by time to some extent could be an expression for a random error. A difference 
is expected between survey and register estimates because the survey data includes the 
use of the vehicle but not the register data.  

All final data in this study, section 4.1 and 5, proposed for emission factor estimation is 
on the survey form of data.  

One can expect a difference in accuracy between on the road data from survey years (-
2003) and estimated values for later years until 2009, even if these estimations are based 
on most accurate register data per year.  

The final 2009 road data in section 5 is a mix of survey and register data in a form 
supposed to be representative for average vehicle parameters on the road.  

There is a parameter difference expected between years when analyzing individual Euro 
classes before all year models have been reached belonging to the Euro class year model 
interval and years including all year models belonging to the Euro class. Examples on 
this problem are: 

 
- Euro 2 (1996-2000) in survey 1997 
- Euro 3 (2001-2005) in survey 2003. 

 

The effect of the described problem could be an increased contribution to a change of 
the vehicle parameter values in the Euro class by time after the survey year. One then 
can expect changes in cell values of several reasons. The question is not if there are 
changes in parameter values by time but instead if the size of change is unacceptable 
without any measure. 
Correction values for estimation of “on the road engine power” have been estimated 
based on data, survey and register, from 1997. For later years on the road values have 
been estimated by multiplying register values of the year by these correction factors. 
Since there are no values for engine data in surveys after 1997 one has to accept these 
“old” correction factors at present. Anyway one part of the final engine power 
estimation for years after 1997 is based on vehicle register data from 2004 and 2009.  

The same method, as for engine power, has been used for on the road empty vehicle 
weight and max load in 2009. Comments about estimations of these parameters in 2009:
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• Survey data available for 2003, an advantage compared to engine power 
• Register data is available for 2004 i.e. the subset selected to represent 2003 by 

excluding year model 2004 is less accurate 
• There is no direct data available for estimation of trailer weight 2009 i.e. a 

disadvantage compared to the other type of parameters. For TT the parameters 
represent an assumption that the weight of trailers will change relatively as 
much as the weight of trucks. If truck weights increase the equipage weight will 
increase as long as the GVW is not above the max allowed weight of the 
segment. If a decrease, the same principle is used. In section 4.1.3 there is 
statistics showing that the distribution of TT total empty weight on the truck 
and the trailer is most stable between Euro classes. One reasonable hypothesis 
then for 2009 estimations is that the relative change of the trailer weight is equal 
to the weight change of the truck. 

 

The method used for estimation of road parameters does not fulfil statistical scientific 
demands including for example confidence intervals. Probably such demands could be 
possible to fulfil based on the available statistical data sets. If such methods had been 
used at least all estimated parameters from years with survey data could have been 
presented together with confidence intervals. 

The used data sets represent just Swedish HGVs in contrast to all HGVs on Swedish 
roads. To what extent the estimated parameters still are representative for foreign HGVs 
on Swedish roads is not known. Other groups not included are transports with a starting 
or end point outside Sweden. Another limitation is that AT not is included. One 
hypothesis could be that Swedish trucks used for international transports are more 
similar to foreign trucks on Swedish roads than Swedish trucks in national traffic. If this 
hypothesis would be accepted vehicle parameters for foreign trucks in Sweden could be 
estimated. 

The idea behind a common emission model like HBEFA has been that with similar 
conditions in different EU countries, especially exhaust emission legislation, one can 
use the same emission factors. However, it is not enough with equal emission 
legislation, vehicle parameters per segment and Euro class also need to be “equal”. This 
is more important for vehicle categories and substances without exhaust limit values 
expressed as “amount/km”. In the case of FC there are no limit values at all for heavy 
traffic and no mandatory legislation for the other vehicle categories, at least not for 
individual vehicles. Exhaust limit values for HGV are expressed as “g/kWh”. The 
emission factors (g/km) are then functions of the engine specific work (kWh/km) and 
the actual the engine specific emission (g/kWh) value per substance. The kWh/km value 
is proportional to the driving force, which in turn is a function of vehicle parameters.  

The emission factors in HBEFA should be as representative as possible for each 
individual country included in the HBEFA cooperation. If there are differences in 
vehicle parameters per cell (segment and Euro class) between countries one important 
question is how to handle this situation. Since the number of vehicle fleet cells is large a 
reasonable hypothesis is there always will be cells with more important parameter 
differences between HBEFA countries.  

If the objective is to reach representativeness as high as possible for the total HBEFA 
geographical area, a total mileage weighting of vehicle parameters for the included 
geographical area should be the best alternative. If the national representativeness of 
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emission factors is most important there need to be emission factors on a national level 
or at least a possibility for adjustment to this level.  

The first step in a process to reach representative vehicle parameters should be to decide 
the overall objective or objectives for the use of HBEFA. In Sweden for example 
HBEFA is used both for national exhaust emission estimations and as a catalogue of 
emission factors. This catalogue is of interest on a cell level in the case of individual 
transports.12 There is a need to map vehicle parameters per country and compare on a 
cell level between countries as a base for further discussions. This step could as well 
include an expression of vehicle parameters into emission factors. Alternatives for 
HBEFA emission factors:  

 
• one common set of average emission factors without adjustment possibility 
• one common set of emission factors including adjustment functions etc. 
• national sets of emission factors. 

 

The vehicle parameters used in PHEM for emission factor estimation have a simplified 
form (section 6.1): 

 
• empty vehicle weight: the same segment value independent of Euro class 
• max load: the same segment value independent of Euro class 
• engine power: basic values per segment in Euro 3; the same relative change by 

Euro class for all segments. 

For each cell the parameters are described as independent of time.  

This description of the vehicle parameters can be classified as a considerable 
simplification. To what extent such simplifications are useful is not quite obvious. 
There is for example a demand for emission factors in individual cells for different 
applications. The probability that this demand will be fulfilled with these simplifications 
has been reduced.  

When introducing a common relative change by Euro class of engine power there are 
different alternatives of weighting. The way of weighting depends on the use of the 
emission factors. Independent of what alternative used the estimated parameters will be 
correct in some applications and less correct in others.  

If the relative true change by Euro class was used per segment for each type of 
parameter the final emission factors would be expected to be more useful and more 
representative in general. This conclusion is valid for all vehicle parameters. 

The present PHEM/HBEFA vehicle parameters are based on statistics from just a few 
countries13. Swedish data has so far not been used for PHEM/HBEFA vehicle parameter 
and emission factor estimation.  

The estimated Swedish vehicle parameters. One important remark is that the analysis 
of average trends for all segments is without mileage weighting of segments i.e. the 
total weighted trend could for example be the opposite to the total unweighted trend of 
segment parameters.  

                                                 
12 http://www.ntmcalc.se/index.html 
13 E-mail from Martin Rexeis TUG (2012-10-17). 
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The engine power by Euro class, Euro 0 to Euro 5, has increased (%) more than the 
GVW for all segments. The average increase in GVW from Euro 0 to Euro 5 is just a 
few percent.  

The power to mass ratio has increased considerably, in average 27%, from Euro 0 to 
Euro 5. The major power increase has been from Euro 0 to Euro3, 22%. From an energy 
point of view this increase should be a disadvantage. 

There is dependence between engine power and vehicle equipage weight. As an 
example one can chose segment 26-28t (level 1) Euro 2 and the factor to multiply the 
average engine power with, in order to get the power per level 2 segment: 

• RT 26-28 t: 0.82 
• TT 34-40 t including 26-28t truck: 0.92 
• TT 40-50 t including 26-28t truck: 0.89 
• TT 50-60 t including 26-28t truck: 1.04. 

The 26-28 t engine power then is approximately 25% higher for the TT 50-60 t than for 
RT 26-28 t.  

The results in section 4.1.7 indicate the selection of engine power more is based on the 
max vehicle weight including trailer use (GVW) in front of average vehicle actual 
weight (AVW). One hypothesis could then be that the degree of explanation would 
increase in the analysis of data representing driving without trailer was excluded for 
trucks including both with and without trailer. 

There is an increase in empty vehicle weight by Euro class. In order to increase energy 
efficiency one could expect the empty vehicle weight per segment to decrease. One 
assumption in order to explain the trend could be that the type of vehicle body has 
changed by Euro class. At least until year model 1996-1997 there was an increase in the 
proportion of vehicle box. In parallel there was an increase in the proportion of open 
platform. The box increase was larger than the platform increase. 

In average the segment max load decreased by approximately 6% from Euro 0 to Euro 3 
based on the 2003 survey. In 2009 the estimated decrease from Euro 0 to Euro 3 is 
larger. From Euro 3 to Euro 5 there is an estimated increase of approximately 2%. The 
change by time is most different for RT and TT: most of the change by time depends on 
RT while TT in average doesn’t change that much. However, for the most important 
segment TT 50-60 t there is an increase, especially from Euro 0 to Euro 1. An estimate 
based solely on register data in 2009 provides an increase in max load of 1%. 

 

In parallel to an increase in empty weight the max load has decreased or at least not 
increased in the same magnitude. This is a bit surprising on the basis of the increased 
energy efficiency objective for the society.  

 

There are several examples on vehicles with technical GVW higher than the max legal 
road load. For example the technical GVW is approximately 70 t both in segment TT 
50-60t Euro 1 (truck>32 t) and Euro 3 in 2003. If the vehicle combination in these 
examples as an alternative was constructed for the max allowed weight on the road one 
could expect the average weight of the vehicle and the engine power to decrease for the 
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same load. This would lead to a decrease in fuel consumption as well as reduced energy 
use for vehicle construction.  

Swedish vehicle parameters have been compared to PHEM/HBEFA parameters in 
section 6. The proportion of Swedish values that deviates from HBEFA more than 10% 
and 20% respectively: 

• engine power: 65% and 23% 
• empty vehicle weight: 48% and 18% 
• max load: 48% and 13%. 

The proportion of deviations larger than 10% and 20% respectively seems to increase 
by Euro class. 

The average Swedish engine power per Euro class is larger than the PHEM/HBEFA 
values with exception for Euro 0. On a segment level Swedish engine power is higher 
than HBEFA values with exception for the more important segments like RT 14-20 t 
and TT 50-60 t. The relative increase in engine power by Euro class is approximately 
twice as big for Swedish values compared to PHEM/HBEFA. 

The average Swedish empty vehicle weight value per cell is, with few exceptions, 
always above PHEM/HBEFA values.  

The Swedish max load per cell is always, with few exceptions, below the 
PHEM/HBEFA values.  

These results are the opposite that were expected because the difference in GVW 
definition.  

The comparison of Swedish values with PHEM/HBEFA values is based on the 
assumption of mileage weighting for both.  

Expected PHEM/HBEFA driving resistance deviation from the Swedish level because 
of deviating parameters: 

• engine power: under estimation 

• empty weight: under estimation 

• max load: no effect on condition that load factors are matching the max load. 

 

For Swedish HBEFA applications made so far the load factor definition is not matching 
the max load definition. However the difference in max load is smaller than the 
difference in empty weight. Since the load factor is less than one the importance of the 
max load difference decrease further. The total effect of the differences between 
Swedish and PHEM/HBEFA parameter values is judged to be that PHEM/HBEFA 
under estimates driving resistance if used to represent Swedish conditions. The under 
estimation of engine power, both the average level and the change by Euro class, is 
expected to increase the under estimation of emission factors further. At least for TT 50-
60 t there is also a further underestimation of air resistance. The total underestimation 
when using HBEFA emission factors to represent Swedish conditions may be 
considerable. 

For future calibration of the PHEM model in HBEFA applications it should be an 
advantage to use survey data at least for HGV because the use of trailer. There is need 
to add data from the vehicle register to the survey data (Sweden) like engine power. 
Other register data of interest to include: the distribution of GVW on the front and the 
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rear of the vehicle; axle distances; vehicle body etc. This need of data is valid both for 
the motor vehicle and the trailer/semitrailer. The legal road limit of AVW could be of 
interest for logistic analysis in parallel with FC and exhaust emissions. 

In the 1997 study (Hammarström and Yahya, 2000) there was a question about fuel 
consumption added to the survey questions. The data material, even if 15 years old, still 
gives the possibility to present average fuel consumption for Euro 0, Euro 1 and Euro 2 
for all HGV segments (GVW>7.5 t). To add a question about fuel consumption to the 
continuous survey should bring good opportunities for future validation and possibly 
also for calibration. An alternative could be to use survey FC as HBEFA factors or at 
least a possibility for adjustments of simulated FC. One problem then would be to 
estimate the traffic situations behind the stated FC value. For national or even regional 
estimations there is no need to solve the traffic situation problem. If the survey is 
representative FC also will be representative. If there is need for finer resolutions FC 
based on the survey will probably not be possible to use, anyway not directly. 

In order to estimate air resistance parameters (A*Cd) there is need of vehicle body 
information. This information is available in the vehicle register both for the truck and 
the trailer. The parameter A is a function of width and height. The width should be 
included in the survey by linkages to the vehicle register. 

When estimating emission factors there is a principal difference between RT and TT: 
- RT is a truck with GVW in the specified segment interval 
- TT represents a group of trucks and trailers in different weight segments 

and with total GVW in the specified segment interval. 

For example TT 50-60 t constitutes a number of truck sizes: 14-20 t; 20-26 t; 26-28 t; 
28-32 t and >32 t. The question can be enlarged to also include tractors with semitrailer 
(AT). One question of interest would be if there is any important difference in emission 
factors between these two alternatives: 

- Total averages for each parameter as input for PHEM simulations 
- Sub segment values per truck and trailer size as input to PHEM and 

finally averages of sub segment emission factors. 

For the other vehicle categories in HBEFA there is need for vehicle data in the same 
way as for HGV. Since mileage is included in the national Swedish vehicle register, 
mileage weighted parameter estimations are possible to carry out in general. The use of 
trailer is not included in HBEFA for any vehicle category but could be of importance 
for other categories than HGV.14  

There will always be differences between national vehicle parameters and average 
vehicle parameters for the HBEFA users geographical area. These parameter differences 
will result into a lack in representativeness for the emission factors. There is need for 
information about the expected emission factor effects of these differences concerning 
empty weight, max load, A*Cd and engine power. As a first step there could be a 
sensitivity analysis for some segments and some Euro classes. Such an analysis then is 
based on a number of PHEM simulations with a systematic change of important vehicle 
parameters like: vehicle weight; A*Cd and engine power. 

 

                                                 
14 The average trailer use for cars in Sweden is approximately 4%. 
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In parallel to this study rolling resistance and air resistance parameter values have been 
estimated for a 60t truck with trailer (Hammarström et al, 2012). The vehicle body for 
the truck and the trailer is a box. For HGV TT 50-60 t the box form constitutes at least 
1/3 of all mileage in the weight class. The air resistance parameters used in HBEFA for 
TT 50-60 t have been compared with data from measurements and from literature. Both 
the Cd and A used in HBEFA seem to be under estimations of a considerable size at 
least for Swedish conditions. 

One further coast down study with a similar truck is presented by Karlsson et al (2011). 

All data from VTI coast down tests with cars and HGVs have been used for total 
estimations of air and rolling resistance parameters (Hammarström et al, 2012). 

The need of HBEFA adjustments. One important question should be if there is need 
for emission factors on a cell level expressed as functions of time. At least for some 
cells there are more important changes of cell parameter values by time. For example 
empty vehicle weight of RT>32t Euro 2 increases by 35% from 1997 until 2003. More 
important segments like RT14-20t Euro 2 increase by 9% in the same time period.  
There are examples on more important changes in engine power per cell by time. The 
change in engine power is that big it should have more than minor influence on the 
emission factors. A decrease in engine power by 1 % was estimated to reduce fuel 
consumption by approximately 0.5 % (Hammarström, 1986). The average decrease in 
engine power per cell is roughly estimated to 1 % from 1997 until 2009. For individual 
cells there are examples on changes up to 18% for the time period.  

If the used parameter values for simulation differ from the true values, estimated 
emission factors will also differ from the true values.  

If some kind of adjustment of emission factors as a function of national parameter 
values deviating from HBEFA conditions was included in HBEFA, the same correction 
method could be used for all kind of mass parameter deviations. The base for such 
corrections, the load factor corrections, is already included in HBEFA. The load factor 
correction represents a correction of emission factors based on the driving force. 

If the power to mass deviates from HBEFA the same principle, but other adjustments, 
could be used for this parameter as well. Without such possibilities for emission factor 
adjustments there will be considerable deviations between emission factors available 
and what should be used for Swedish conditions. 

Adjustment possibilities beyond the load factor are already available in HBEFA for car 
FC. There also exists a routine in order to describe the deterioration of the exhaust 
system of petrol cars. 
The existing segment weight intervals result in most different relative potentials for 
GVW changes. If the objective is to have approximately equal relative GVW change 
potential for all segments the size of each segment interval should have a positive 
correlation to the midpoint GVW value of each interval. This principle should be valid 
also in the case of regional/national deviations of vehicle parameters from what has 
been used in PHEM calculations of HBEFA emission factors. 

Other criteria for segment construction could be the distribution of HGVs in relation to 
GVW i.e. to have a negative correlation between width of the segment interval and 
frequency of vehicles per tonne. Such measures are described in section 1. There is 
especially for Swedish conditions one segment, 26-28 t, deviating from the rest of the 
total range. In this case it looks like the proposed principle already is followed. 
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By reducing the size of the segment interval the possible change by time of weight 
parameters will be reduced, see table 1.1. Segments to split up could be: RT 3.5-7.5 t; 
RT 7.5-12 t; RT 14-20 t; RT 20-26 t and AT/TT 50-60 t. The last segment could be split 
both after type, AT and TT, and after weight, 50-60 t and >60 t. The demand of this 
split for Swedish conditions is because the big proportion of HGV mileage in this 
segment, 69% for Euro 3 in 2003. The average technical GVW for TT 50-60 t is 
approximately 62 t i.e. there is a considerable proportion of HGV mileage with 
technical GVW>60 t. 

One alternative in order to handle national deviating vehicle parameters from average 
values used in PHEM/HBEFA is by national sets of emission factors. Then there will be 
new national HBEFA versions. 

A cost effective planning for the estimation of emission factors. In order to estimate 
emission factors by PHEM simulations or by measurements on chassis dynamometer, 
there is need to simulate representative driving resistance per vehicle cell. For the 
simulation alternative there need to be data about vehicle parameters and other 
conditions, driving patterns and power train. There is a budget restriction for the 
emission factor development. The available budget needs to be used in the most cost 
effective way in order to maximize the emission factor representativeness. Much of the 
vehicle parameter data is available to a relative low cost, data available without any 
need for measurements, compared to data for the engine process. The vehicle parameter 
data used so far in PHEM simulations have been compiled in a most simplified way 
with assumptions about constant vehicle parameters by Euro class with two exceptions 
(engine power and Cd). The extensive deviations of Swedish cell values from 
PHEM/HBEFA values might to some extent have been caused by the simplified vehicle 
parameter description used in PHEM/HBEFA.  
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8 Conclusions  
The total number of HGV is approximately at the same level 2010 as 1990. Despite this 
there are most important changes of the HGV fleet in this time period, the proportion 
of trucks >26t has increased from 6 to 36%. In this group there are some segments with 
most extreme changes in proportion.  

The used method in PHEM/HBEFA to assign GVW is most complex to use and will 
lead to an increased risk of errors. This risk is for vehicle parameter estimation, the 
emission factor estimation and for the input to HBEFA – fleet and traffic activity data - 
provided by the user. An alternative would be to use the technical GVW from the 
national vehicle register without any adjustment for the legal load limit for the road. The 
effect of the legal road limit will then instead be expressed by the load factor input to 
HBEFA provided by the program user. If the proposed change in weight definition 
would be accepted there need to be a change of TT 50-60 t to TT 50- t or to TT 50-60 t 
and TT 60- t. 

The method used for vehicle parameter estimation. Vehicle parameter values should 
in general be based on mileage weighting in order to estimate average values on the 
road. For HGV the use of trailer demands the use of mileage weighting. In future 
vehicle parameter estimation the Swedish survey at least needs to be extended with 
engine power and vehicle type of body from the vehicle register. 

The method used in this study for estimation of Swedish vehicle parameter values on 
the road when survey data not is available does not fulfil statistical formal demands. 
However, the base for the estimations is the vehicle register data with no statistical error 
since all Swedish vehicles in traffic are included. The accuracy in estimated on the road 
values is judged to be lower 2009 than 1997 and 2003.  

Data not included: AT; Swedish HGV when the starting or end point is outside Sweden 
and foreign vehicles. 

One basic idea behind HBEFA is that similar conditions in the geographical area 
representing HBEFA users make it possible to use the same emission factors. The 
same emission factors require the same vehicle parameters. One can expect there will 
always be deviations in vehicle parameters between the HBEFA countries. There need 
to be criteria for the size of acceptable deviations of national conditions from the 
HBEFA conditions. If the deviations not are acceptable there are alternatives: 

 

• To reduce the GVW width i.e. to increase the number of segments 

• To include adjustment possibilities into HBEFA 

• To develop national sets of emission factors. 
 

There is need for information about the expected emission factor effects of deviations 
from HBEFA concerning different types of vehicle parameters. As a first step there 
could be a sensitivity analysis for some segments and some Euro classes for different 
types of vehicle parameters. 
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In order to estimate common emission factors for the HBEFA area there needs to be a 
decision about the weighting of data from each country i.e. a decision about what the 
HBEFA emission factors will represent. 

In this report Swedish vehicle parameters for driving resistance and emission 
factor estimation have been compiled for 1997, 2003 and 2009. The structure of the 
compiled parameters is per vehicle segment and Euro class. The parameters primarily 
include: engine power, empty vehicle weight, max load and GVW. Other parameters 
besides for the truck: the length; the width and the number of axles. Also included is the 
distribution on type of vehicle body.  

There is a considerable increase in engine power by Euro class, approximately +9% 
from Euro 0 to Euro 2 as an average of all segments. From Euro 2 to Euro 5 the engine 
power is expected to increase further by at least 12%. 

In average there is no change in individual engine power cell values by time. However, 
Euro 3 power values, register data, are expected to increase by +3% from 2004 to 2009. 
The max deviation for individual cells is larger. 

The engine power increases with truck GVW up to the interval 28-32 t but not further.  

The empty vehicle weight increases by Euro class. The increase from Euro 0 up to Euro 
3, +12% as an average, is considerable larger for road data compared to register data. 
The increase (register data) continues, +2%, from Euro 3 up to Euro 5. 

The empty vehicle weight per cell increases in average by time based both on road and 
register data. 

There is a decrease in max load from Euro 0 to Euro 3, -7% in average. The max load 
then increases (register data), +2%, from Euro 3 to Euro 5 but stays below Euro 0.  

Per cell the max load in average decreases by time.  

There is an increase in GVW from Euro 0 to Euro 5 as an average. The increase from 
Euro 0 to Euro 3 is approximately twice as big for the survey data, the data of main 
interest, compared to register data.  

In average the GVW values per cell does not change by time. 

From Euro 0 until Euro 5 the GVW increases, the empty weight increases and max load 
decreases 

There are several examples on large changes in individual cell values by time from 1997 
until 2009 in the vehicle register for example: engine power, +18%; empty vehicle 
weight, +8% and max load, +19%. 

The GVW has higher degree of explanation for engine power compared to AVW. The 
energy efficiency would be higher if the engine power in a higher degree would be 
adapted to AVW. 

The main difference in empty vehicle weight between the 40-50 t and 50-60 t is the 
trailer weight. The trailer empty weight is approximately 3 t higher for TT 50-60 t. 

The TT empty vehicle weight proportion on the truck is most stable between Euro 
classes, 57% on the truck for TT 50-60 t. 

There are examples on technical GVW up to 70 t for sub segments of TT 50-60 t. It 
should be more energy efficient with a technical max load closer to the road limit value. 
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The legal on the road max load decreases by Euro class. A decrease in max load in 
parallel to increasing empty vehicle weight is not expected to be energy efficient. 

The most important Swedish HGV segment in terms of total emissions is TT 50-60 t 
with 60% of total HGV mileage in 2003.15 Approximately half of the TT 50-60 t 
mileage includes truck 26-28 t. 

The potential use of these vehicle parameters is for control of parameters used for 
estimation of existing HBEFA emission factors, the input data to PHEM, and for future 
adjustments of existing emission factors. An alternative could be to prepare separate 
Swedish emission factors for HGV based on the presented vehicle parameters i.e. a 
Swedish HBEFA.  

One further problem when estimating on the road vehicle parameters is how to consider 
foreign vehicles. 

Swedish vehicle parameters have been compared to parameter values used in 
PHEM/HBEFA. The current form of PHEM/HBEFA parameters is most simplified. To 
what extent such simplifications are useful in total is not quite obvious. There is for 
example a Swedish demand for emission factors in individual segments and Euro 
classes for different applications. The probability that this demand will be fulfilled with 
these simplifications has been reduced. 

The present HBEFA vehicle parameters are based on statistics from just a few 
countries16. Swedish data has so far not been used for HBEFA vehicle parameter 
estimation. 

The deviation of estimated Swedish cell (segment and Euro class) values from HBEFA 
values in 2009 are presented in section 6. The largest deviations of Swedish values from 
HBEFA are for engine power: 

- at least 10% deviation: 59% of all cells 

- at least 20% deviation: 21% of all cells 

The segment with the smallest amount of deviations larger than 10% is RT 26-28 t. The 
segments with the largest amount of deviations are: RT 28-32 t; RT>32 t and TT 40-50 
t.  

In contradiction to PHEM/HBEFA there are changes of empty vehicle weight and max 
load by Euro class. The average increase of engine power by Euro class is significantly 
higher than PHEM/HBEFA. The relative changes of engine power by Euro class deviate 
that much between segments that the PHEM/HBEFA approach with one common 
change for all segments is questionable. For all type of vehicle parameters included in 
this study there need to be separate changes by Euro class per segment. 
Furthermore the Swedish estimated vehicle parameters in average compared to 
PHEM/HBEFA show that: engine power and empty vehicle weight is larger while max 
load is smaller. Then it is reasonable to expect that HBEFA emission factors 
underestimate Swedish conditions. The under estimation is expected to increase by 
Euroclass. The total underestimation may considerable if one also consider the 
underestimation of air resistance. 

 

                                                 
15 For GVW>3.5 t and excluding AT and transports with the start point or end point outside Sweden. 
16 E-mail from Martin Rexeis TUG (2012-10-17). 
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The need of HBEFA adjustments. There will always be deviations between national 
vehicle parameters and parameters used for the emission factors in HBEFA. There are 
different possibilities to handle these problems: 

• to accept the deviations 
• to increase the number of segments by adding new segment limits  
• to use other principles for assigning the segment width 
• to add adjustment possibilities into HBEFA 
• to add national sets of emission factors. 

 

The possible national relative deviations in GVW from the values used for the HBEFA 
emission factor estimation are expressed by table 1.1 and show a possible deviation by 
at least 10% (max at least 56%) in most segments. One alternative for reducing the max 
deviations could be to look at the ratio between the segment GVW width and the 
segment mid-point GVW value. This ratio should then not deviate too much between 
segments. The present segment definitions are not optimal in order to minimize the 
possible relative GVW deviation per segment.  

Since there already is an adjustment possibility in HBEFA for weight, the load factor, 
this function could be developed further in order to handle vehicle weight in general. 
One further alternative to handle national vehicle parameter deviations is national sets 
of emission factors. One complication is how to handle a change of individual emission 
factors by time. However, there is a solution on this problem in principle used in 
HBEFA for petrol cars. Of course used definitions in HBEFA must be clear and easy to 
use in order to avoid unnecessary errors. 
Instead of including adjustment routines into HBEFA national sets of emission factors 
could be developed. Then there would be national HBEFA versions; the same program 
code but different values on emission factors. 

A cost effective planning for the estimation of emission factors. Emission factors are 
based on: vehicle parameters; driving patterns and “engine maps”. In order to calculate 
representative emission factors there is a demand for representative description of all 
these conditions.  

Much of the vehicle parameter data for emission factor estimation is available to a 
relative low cost compared to the other type of data used for emission factor estimation. 
The costs for the type of data included in this study are especially low because there is 
no need for measurements; the data is available in different registers. The vehicle 
parameter data used so far in PHEM simulations have been compiled in a most 
simplified way. The representativeness of estimated emission factors will not be higher 
than the most deficient part of input data. It is questionable if the distribution of 
available HBEFA resources for emission factor estimation used so far is optimal in 
order to reach the most representative emission factors.  
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Appendix 1 Survey data 1997 (excl. tractor)17 

Table 1 Mileage distribution (%) for year models -1992. 
Truck 
GVW 

Without 
trailer 

With 

trailer 

Total 

  <= 20 t 20-28 t 28-34 t 34-40 t 40-50 t 50-60 t  

3.5-7.5 t 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.1 

7.5-12 t 6.3 0.1 0.0 0.0 0.0 0.0 0.0 6.4 

12-14 t 4.9 0.0 0.1 0.0 0.0 0.0 0.0 5.0 

14-20 t 15.1 0.0 0.2 0.2 0.3 0.7 0.1 16.6 

20-26 t 18.5 0.0 0.0 0.2 0.9 4.1 22.5 46.2 

26-28 t 3.9 0.0 0.0 0.0 0.0 0.9 17.3 22.2 

28-32 t 0.5 0.0 0.0 0.0 0.0 0.0 1.5 2.0 

>32 t 1.0 0.0 0.0 0.0 0.0 0.1 0.6 1.6 

Total 50.2 0.2 0.3 0.4 1.2 5.8 41.9 100.0 

 

Table 2 Mileage distribution (%) for year models 1993-1995. 
Truck 
GVW 

Without 
trailer 

With 

trailer 

Total 

  <= 20 t 20-28 t 28-34 t 34-40 t 40-50 t 50-60 t  

3.5-7.5 t 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

7.5-12 t 4.3 0.0 0.0 0.0 0.0 0.0 0.0 4.3 

12-14 t 0.5 0.0 0.0 0.0 0.0 0.0 0.0 0.5 

14-20 t 5.8 0.0 0.0 0.1 0.1 1.2 0.1 7.2 

20-26 t 3.9 0.0 0.0 0.0 0.2 1.2 26.0 31.3 

26-28 t 4.6 0.0 0.0 0.0 0.0 2.4 28.2 35.1 

28-32 t 0.8 0.0 0.0 0.0 0.0 0.0 20.3 21.1 

>32 t 0.1 0.0 0.0 0.0 0.0 0.0 0.4 0.4 

Total 20.0 0.0 0.0 0.1 0.3 4.8 74.9 100.0 

 

17 Restricted to trucks with max load >3.5 t and no tractors for semitrailer. 
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Table 3 Mileage distribution (%) for year models 1996-1997. 
Truck 
GVW 

Without 
trailer 

With 

trailer 

Total 

  <= 20 t 20-28 t 28-34 t 34-40 t 40-50 t 50-60 t  

3.5-7.5 t 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

7.5-12 t 2.3 0.0 0.0 0.0 0.0 0.0 0.0 2.3 

12-14 t 1.0 0.0 0.0 0.0 0.0 0.0 0.0 1.0 

14-20 t 7.9 0.0 0.0 0.2 0.0 0.9 0.8 9.8 

20-26 t 6.7 0.0 0.0 0.0 0.4 1.0 20.2 28.3 

26-28 t 6.9 0.0 0.0 0.0 0.0 1.5 31.4 39.8 

28-32 t 1.9 0.0 0.0 0.0 0.0 0.3 16.2 18.4 

>32 t 0.1 0.0 0.0 0.0 0.0 0.0 0.3 0.4 

Total 26.7 0.0 0.0 0.2 0.4 3.8 68.9 100.0 

 

Table 4 Engine power (kW) in the year model interval -1992. 
Truck 
GVW 

Without 
trailer 

With 

trailer 

Total 

  <= 20 t 20-28 t 28-34 t 34-40 t 40-50 t 50-60 t  

3.5-7.5 t 95             95 

7.5-12 t 112 125           112 

12-14 t 145 132 110         144 

14-20 t 168   194 192 191 256 205 173 

20-26 t 234     213 265 264 295 267 

26-28 t 267       294 267 323 311 

28-32 t 298           312 308 

>32 t 289         294 304 294 

Total 194 125 165 203 249 264 307 246 
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Table 5 Engine power (kW) in the year model interval 1993-1995. 
Truck 
GVW 

Without 
trailer 

With 

trailer 

Total 

  <= 20 t 20-28 t 28-34 t 34-40 t 40-50 t 50-60 t  

3.5-7.5 t                

7.5-12 t 141             141 

12-14 t 154             154 

14-20 t 183     196 309 265 280 198 

20-26 t 256     266 309 284 316 307 

26-28 t 265       235 295 327 317 

28-32 t 311         298 339 338 

>32 t 279           393 376 

Total 212     209 299 285 327 302 

 

Table 6 Engine power (kW) in the year model interval 1996-1997. 
Truck 
GVW 

Without 
trailer 

With 

trailer 

Total 

  <= 20 t 20-28 t 28-34 t 34-40 t 40-50 t 50-60 t  

3.5-7.5 t                

7.5-12 t 140             140 

12-14 t 157             157 

14-20 t 178     294 294 272 250 195 

20-26 t 238     239 235 293 323 301 

26-28 t 264       294 285 335 321 

28-32 t 322         303 351 348 

>32 t 362           351 353 

Total 222     282 239 286 334 302 
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Table 7 Empty vehicle weight (kg) for -1992. 
Truck 
GVW 

Without 
trailer 

With 

trailer 

Total 

  <= 20 t 20-28 t 28-34 t 34-40 t 40-50 t 50-60 t  

3.5-7.5 t 3742       3742 

7.5-12 t 5727 6761      5751 

12-14 t 7197 8158 8752     7230 

14-20 t 9081  10553 13776 14941 16633 18454 9622 

20-26 t 11207   12499 17217 17154 20629 16437 

26-28 t 11646    14704 16950 21144 19306 

28-32 t 14831      20742 19241 

>32 t 14554     19055 21536 17243 

Total 9613 6852 9927 13142 16684 17076 20853 14854 

 

Table 8 Empty vehicle weight (kg) for 1993-1995. 
Truck 
GVW 

Without 
trailer 

With 

trailer 

Total 

  <= 20 t 20-28 t 28-34 t 34-40 t 40-50 t 50-60 t  

3.5-7.5 t         

7.5-12 t 6108       6108 

12-14 t 7806       7806 

14-20 t 8998   16554 15921 17219 18262 10587 

20-26 t 12226   12163 14884 17278 20841 19589 

26-28 t 11913    15981 18495 20820 19502 

28-32 t 12389     20591 21193 20849 

>32 t 19650      22205 21827 

Total 9820   15722 15308 17879 20933 18546 
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Table 9 Empty vehicle weight (kg) for 1996-1997. 
Truck 
GVW 

Without 
trailer 

With 

trailer 

Total 

  <= 20 t 20-28 t 28-34 t 34-40 t 40-50 t 50-60 t  

3.5-7.5 t         

7.5-12 t 6594       6594 

12-14 t 7289       7289 

14-20 t 8796   14454 14386 17976 20475 10699 

20-26 t 11073   13650 13288 17491 20936 18377 

26-28 t 11329    14666 17816 21109 19279 

28-32 t 12766     16950 21457 20500 

>32 t 12933      18397 17325 

Total 10070   14273 13357 17689 21120 17996 
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Appendix 2 Survey data 2003 (excl. tractor)18 

Table 1 Mileage distribution (%) for year models -1992. 
Truck 
GVW 

Without 
trailer 

With 

trailer 

Total 

  <= 20 t 20-28 t 28-34 t 34-40 t 40-50 t 50-60 t  

3.5-7.5 t 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

7.5-12 t 6.9 0.0 0.0 0.0 0.0 0.0 0.0 6.9 

12-14 t 5.9 0.0 0.0 0.0 0.0 0.0 0.0 5.9 

14-20 t 24.1 0.0 0.0 0.0 0.7 1.3 0.1 26.2 

20-26 t 23.2 0.0 0.0 0.0 0.2 1.9 13.1 38.5 

26-28 t 7.3 0.0 0.0 0.0 0.2 1.8 8.6 17.9 

28-32 t 0.3 0.0 0.0 0.0 0.0 0.0 0.6 0.9 

>32 t 2.2 0.0 0.0 0.0 0.0 0.1 1.3 3.6 

Total 70.0 0.0 0.0 0.0 1.0 5.1 23.8 100.0 

 

Table 2 Mileage distribution (%) for year models 1993-1995. 
Truck 
GVW 

Without 
trailer 

With 

trailer 

Total 

  <= 20 t 20-28 t 28-34 t 34-40 t 40-50 t 50-60 t  

3.5-7.5 t 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

7.5-12 t 3.9 0.0 0.0 0.0 0.0 0.0 0.0 3.9 

12-14 t 1.7 0.0 0.0 0.0 0.0 0.0 0.0 1.7 

14-20 t 13.8 0.0 0.2 0.0 0.4 0.0 0.0 14.5 

20-26 t 12.7 0.0 0.0 0.0 0.0 3.2 18.2 34.1 

26-28 t 9.5 0.0 0.0 0.0 0.1 2.3 21.1 32.9 

28-32 t 1.1 0.0 0.0 0.0 0.0 0.6 9.5 11.3 

>32 t 0.6 0.0 0.0 0.0 0.0 0.0 1.0 1.6 

Total 43.4 0.0 0.2 0.0 0.5 6.1 49.9 100.0 

 

18 Restricted to trucks with max load >3.5 t and no tractors for semitrailer. 
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Table 3 Mileage distribution (%) for year models 1996-2000. 
Truck 
GVW 

Without 
trailer 

With 

trailer 

Total 

  <= 20 t 20-28 t 28-34 t 34-40 t 40-50 t 50-60 t  

3.5-7.5 t 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

7.5-12 t 4.1 0.0 0.0 0.0 0.0 0.0 0.0 4.1 

12-14 t 0.9 0.0 0.0 0.0 0.0 0.0 0.0 0.9 

14-20 t 7.0 0.0 0.0 0.1 0.5 1.2 0.7 9.4 

20-26 t 7.1 0.0 0.0 0.0 0.1 1.7 15.6 24.6 

26-28 t 7.0 0.0 0.0 0.0 0.1 1.9 31.4 40.3 

28-32 t 2.0 0.0 0.0 0.0 0.1 0.4 16.8 19.3 

>32 t 0.4 0.0 0.0 0.0 0.0 0.0 1.0 1.4 

Total 28.5 0.0 0.0 0.1 0.7 5.2 65.6 100.0 

 

Table 4 Mileage distribution (%) for year models 2001-2003. 
Truck 
GVW 

Without 
trailer 

With 

trailer 

Total 

  <= 20 t 20-28 t 28-34 t 34-40 t 40-50 t 50-60 t  

3.5-7.5 t 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.1 

7.5-12 t 5.8 0.0 0.0 0.0 0.0 0.0 0.0 5.8 

12-14 t 0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.3 

14-20 t 8.2 0.0 0.1 0.3 0.5 0.4 0.4 9.9 

20-26 t 3.2 0.0 0.0 0.0 0.1 1.3 16.3 20.9 

26-28 t 6.4 0.0 0.0 0.0 0.0 0.8 34.1 41.3 

28-32 t 3.2 0.0 0.0 0.0 0.0 0.1 17.0 20.4 

>32 t 0.5 0.0 0.0 0.0 0.0 0.0 0.7 1.3 

Total 27.8 0.0 0.1 0.3 0.6 2.6 68.5 100.0 

 

Bilaga 2, sida 2 (6) VTI notat 11-2013



 
Table 5 Empty vehicle weight (kg) for year models -1992. 
Truck 
GVW 

Without 
trailer 

With 

trailer 

Total 

  <= 20 t 20-28 t 28-34 t 34-40 t 40-50 t 50-60 t  

3.5-7.5 t 3600       3600 

7.5-12 t 5817       5817 

12-14 t 6901       6901 

14-20 t 9727    14709 18408 19100 10319 

20-26 t 11588    16910 16861 20417 14890 

26-28 t 11959    15000 17109 21434 17071 

28-32 t 13100      20540 18099 

>32 t 14138     15900 23546 17533 

Total 10131    15129 17307 20951 13126 

 

Table 6 Empty vehicle weight (kg) for year models 1993-1995. 
Truck 
GVW 

Without 
trailer 

With 

trailer 

Total 

  <= 20 t 20-28 t 28-34 t 34-40 t 40-50 t 50-60 t  

3.5-7.5 t         

7.5-12 t 6397       6397 

12-14 t 7726       7726 

14-20 t 9542  15500  13828   9748 

20-26 t 11737     17946 20976 17247 

26-28 t 11788    16900 16643 21288 18222 

28-32 t 13648     16917 21132 20169 

>32 t 14579      23495 20064 

Total 10508  15500  14268 17355 21188 16279 
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Table 7 Empty vehicle weight (kg) for year models 1996-2000. 
Truck 
GVW 

Without 
trailer 

With 

trailer 

Total 

  <= 20 t 20-28 t 28-34 t 34-40 t 40-50 t 50-60 t  

3.5-7.5 t         

7.5-12 t 6960       6960 

12-14 t 7693       7693 

14-20 t 9549   15942 17491 19968 19117 11998 

20-26 t 11412  13900  17434 18136 21802 18519 

26-28 t 12056    17493 17247 21945 20009 

28-32 t 13439    15602 18415 21755 20794 

>32 t 17409      24000 22276 

Total 10601  13900 15942 17312 18241 21865 18432 

 

Table 8 Empty vehicle weight (kg) for year models 2001-2003. 
Truck 
GVW 

Without 
trailer 

With 

trailer 

Total 

  <= 20 t 20-28 t 28-34 t 34-40 t 40-50 t 50-60 t  

3.5-7.5 t 3000       3000 

7.5-12 t 7178       7178 

12-14 t 7939       7939 

14-20 t 9726  15600 16660 16590 20015 20479 11216 

20-26 t 12005    15906 17108 22083 20184 

26-28 t 12365    15700 18063 22277 20665 

28-32 t 16450     18739 21839 20964 

>32 t 17244     28600 24479 21403 

Total 10979  15600 16660 16449 17990 22134 18867 
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Table 9 Max vehicle load (kg) for year models -1992. 
Truck 
GVW 

Without 
trailer 

With 

trailer 

Total 

  <= 20 t 20-28 t 28-34 t 34-40 t 40-50 t 50-60 t  

3.5-7.5 t 3900             3900 

7.5-12 t 4670             4670 

12-14 t 6682             6682 

14-20 t 8126       23052 28303 34400 9612 

20-26 t 12740       20074 27994 38565 22353 

26-28 t 15303       22500 30262 39457 28518 

28-32 t 16766           43366 34639 

>32 t 20240         28100 41557 28055 

Total 10404       22460 28885 39156 18318 

 

Table 10 Max vehicle load (kg) for year models 1993-1995. 
Truck 
GVW 

Without 
trailer 

With 

trailer 

Total 

  <= 20 t 20-28 t 28-34 t 34-40 t 40-50 t 50-60 t  

3.5-7.5 t                

7.5-12 t 4461             4461 

12-14 t 6220             6220 

14-20 t 8612   5500   25056     9026 

20-26 t 12979         27296 39241 28331 

26-28 t 15329       22600 28826 40644 32501 

28-32 t 15143         29833 42473 39116 

>32 t 21348           47310 37319 

Total 11267   5500   24705 28130 40616 26980 
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Table 11 Max vehicle load (kg) for year models 1996-2000. 
Truck 
GVW 

Without 
trailer 

With 

trailer 

Total 

  <= 20 t 20-28 t 28-34 t 34-40 t 40-50 t 50-60 t  

3.5-7.5 t                

7.5-12 t 4768             4768 

12-14 t 6272             6272 

14-20 t 8300     15030 21164 27189 34795 13293 

20-26 t 12526   14100   20105 27717 39341 30680 

26-28 t 14882       18632 28358 40308 35324 

28-32 t 15805       23782 29882 42672 39530 

>32 t 17591           39832 34016 

Total 11087   14100 15030 21103 27996 40618 31394 

 

Table 12 Max vehicle load (kg) for year models 2001-2003. 
Truck 
GVW 

Without 
trailer 

With 

trailer 

Total 

  <= 20 t 20-28 t 28-34 t 34-40 t 40-50 t 50-60 t  

3.5-7.5 t 3500             3500 

7.5-12 t 4701             4701 

12-14 t 5890             5890 

14-20 t 8388   12000 15100 21999 27277 33415 11112 

20-26 t 12543       24047 26309 39187 34191 

26-28 t 14566       21300 28527 40214 36027 

28-32 t 13670         30596 42888 38174 

>32 t 16479         21400 45062 32254 

Total 10292   12000 15100 22338 27275 40644 31636 
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Appendix 3 Rigid truck (excl. tractor) data in national vehicle 
register at the end of 1997 

Table 1 All year models 1997. 

GVW 
truck Number 

Power 
(kW) 

Empty 
weight 
(10 kg) 

Gross 
veh 

weight 
(10 kg) 

Length 
(cm) 

Width 
(cm) Axles 

3.5-7.5 t 12 117 85 354 543 642 222 2.01 

7.5-12 t 9 408 112 603 1 005 790 250 2.01 

12-14 t 3 349 142 763 1 358 863 252 2.00 

14-20 t 13 213 173 938 1 721 888 254 2.01 

20-26 t 18 215 261 1 165 2 472 924 255 2.88 

26-28 t 7 815 297 1 211 2 733 955 256 3.00 

28-32 t 1 770 329 1 320 2 947 971 256 3.24 

>32 t 738 297 1 571 3 429 969 255 4.00 

Total 66 625 191 887 1 763 849 248 2.42 

 

Table 2 Year model interval -1992. 

GVW 
truck Number 

Power 
(kW) 

Empty 
weight (10 

kg) 

Gross veh 
weight (10 

kg) 
Length 
(cm) 

Width 
(cm) Axles 

3.5-7.5 t 10 551 82 356 548 641 222 2.01 

7.5-12 t 8 271 109 598 998 786 249 2.01 

12-14 t 2 997 141 760 1 355 861 252 2.00 

14-20 t 11 128 170 932 1 710 880 254 2.01 

20-26 t 14 553 254 1 158 2 461 916 255 2.89 

26-28 t 4 389 291 1 205 2 746 933 255 3.00 

28-32 t 327 301 1 437 3 060 982 254 3.72 

>32 t 591 292 1 549 3 411 961 255 4.01 

Total 52 807 177 850 1 666 832 247 2.37 
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Table 3 Year model interval 1993-1995. 

GVW 
truck Number 

Power 
(kW) 

Empty 
weight (10 

kg) 

Gross veh 
weight (10 

kg) 
Length 
(cm) 

Width 
(cm) Axles 

3.5-7.5 t 794 103 333 503 638 217 2.00 

7.5-12 t 420 134 622 1 023 804 255 2.00 

12-14 t 170 150 796 1 390 864 254 2.01 

14-20 t 639 189 978 1 783 907 256 2.00 

20-26 t 1 315 292 1 197 2 534 955 256 2.89 

26-28 t 1 196 302 1 204 2 722 989 257 3.00 

28-32 t 468 331 1 256 2 913 968 256 3.09 

>32 t 48 314 1 585 3 531 987 255 3.98 

Total 5 050 237 983 2 045 893 250 2.59 

 

Table 4 Year model interval 1996-1997. 

GVW 
truck Number 

Power 
(kW) 

Empty 
weight (10 

kg) 

Gross veh 
weight (10 

kg) 
Length 
(cm) 

Width 
(cm) Axles 

3.5-7.5 t 772 100 343 519 661 218 2.00 

7.5-12 t 717 137 650 1 070 826 256 2.00 

12-14 t 182 158 783 1 384 893 257 2.00 

14-20 t 1 446 189 962 1 781 934 257 2.01 

20-26 t 2 347 285 1 194 2 505 958 257 2.83 

26-28 t 2 230 306 1 227 2 713 979 257 3.00 

28-32 t 975 337 1 312 2 925 970 257 3.14 

>32 t 99 315 1 697 3 492 1 013 256 3.98 

Total 8 768 250 1 055 2 181 923 253 2.63 
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Appendix 4 Rigid truck data (excl. tractor) in vehicle register at 
the end of 2004 

Table 1 All year models 2004. 

GVW 
truck Number 

Power 
(kW) 

Empty 
weight 

(kg) 

Gross veh 
weight 

(kg) 
Length 
(cm) 

Width 
(cm) Axles 

3.5-7.5 t 10 251 94 3 537 5 296 657 221 2.04 

7.5-12 t 9 478 125 6 477 10 500 819 251 2.01 

12-14 t 2 375 148 7 979 13 650 875 252 2.01 

14-20 t 13 105 183 9 737 17 533 896 255 2.01 

20-26 t 13 647 269 11 955 24 663 930 255 2.81 

26-28 t 12 782 305 12 456 27 113 955 256 3.00 

28-32 t 5 783 334 13 694 29 673 946 256 3.24 

>32 t 1 079 314 16 558 34 347 988 254 3.97 

Total 68 500 215 9 688 19 092 872 250 2.49 

 

Table 2 Year model interval -1992. 

GVW 
truck Number 

Power 
(kW) 

Empty 
weight 

(kg) 

Gross veh 
weight 

(kg) 
Length 
(cm) 

Width 
(cm) Axles 

3.5-7.5 t 5 932 83 3 607 5 413 646 221 2.03 

7.5-12 t 5 620 111 6 273 10 182 799 248 2.02 

12-14 t 1 713 144 7 975 13 559 876 251 2.01 

14-20 t 5 576 171 9 433 16 925 862 253 2.03 

20-26 t 5 199 240 11 604 24 115 888 254 2.80 

26-28 t 2 022 279 12 129 27 538 899 254 3.00 

28-32 t 152 289 14 969 30 954 1 002 254 3.88 

>32 t 375 293 15 480 33 906 969 254 3.99 

Total 26 589 161 8 118 15 247 812 245 2.29 
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Table 3 Year model interval 1993-1995. 

GVW 
truck Number 

Power 
(kW) 

Empty 
weight 

(kg) 

Gross veh 
weight 

(kg) 
Length 
(cm) 

Width 
(cm) Axles 

3.5-7.5 t 683 112 3 499 5 114 644 220 2.01 

7.5-12 t 383 135 6 296 10 260 804 255 2.00 

12-14 t 138 150 7 978 13 929 869 253 2.01 

14-20 t 536 187 9 917 17 746 909 256 2.02 

20-26 t 855 282 12 113 25 115 931 256 2.85 

26-28 t 742 297 12 245 27 225 967 256 3.00 

28-32 t 230 318 12 933 29 426 918 254 3.19 

>32 t 37 310 15 867 35 325 997 254 3.97 

Total 3 604 221 9 496 19 036 865 249 2.51 

 

Table 4 Year model interval 1996-2000. 

GVW 
truck Number 

Power 
(kW) 

Empty 
weight 

(kg) 

Gross veh 
weight 

(kg) 
Length 
(cm) 

Width 
(cm) Axles 

3.5-7.5 t 2 061 106 3 510 5 186 669 219 2.03 

7.5-12 t 1 908 142 6 631 10 813 835 256 2.00 

12-14 t 368 158 7 906 13 889 880 256 2.00 

14-20 t 3 503 191 9 811 17 855 930 257 2.01 

20-26 t 4 571 275 11 927 24 679 962 256 2.76 

26-28 t 5 001 305 12 451 27 043 963 256 3.00 

28-32 t 2 468 325 13 458 29 507 929 255 3.19 

>32 t 319 318 16 892 34 679 998 255 3.95 

Total 20 199 243 10 523 21 333 910 252 2.60 
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Table 5 Year model interval 2001-2003. 

GVW 
truck Number 

Power 
(kW) 

Empty 
weight 

(kg) 

Gross veh 
weight 

(kg) 
Length 
(cm) 

Width 
(cm) Axles 

3.5-7.5 t 1 187 111 3 308 5 079 689 220 2.08 

7.5-12 t 1 224 153 7 025 11 278 870 258 2.00 

12-14 t 118 167 8 113 13 855 853 255 2.00 

14-20 t 2 569 194 10 140 18 178 914 257 2.00 

20-26 t 2 123 300 12 483 25 324 946 256 2.88 

26-28 t 3 646 313 12 644 26 997 967 256 3.00 

28-32 t 2 027 338 13 901 29 749 955 256 3.25 

>32 t 242 332 17 350 34 462 996 254 3.98 

Total 13 136 258 11 001 22 001 917 253 2.66 

 

Table 6 Year model interval 2004. 

GVW 
truck Number 

Power 
(kW) 

Empty 
weight 

(kg) 

Gross veh 
weight 

(kg) 
Length 
(cm) 

Width 
(cm) Axles 

3.5-7.5 t 388 120 3 370 5 091 701 221 2.09 

7.5-12 t 343 162 7 202 11 451 875 258 2.02 

12-14 t 38 169 8 442 13 786 879 257 2.00 

14-20 t 921 196 10 062 18 068 923 258 2.00 

20-26 t 899 312 12 732 25 768 966 257 2.96 

26-28 t 1 371 328 12 572 26 985 974 257 3.00 

28-32 t 906 363 13 853 29 800 971 257 3.24 

>32 t 106 336 17 805 34 308 1 006 256 3.92 

Total 4 972 278 11 361 22 901 934 254 2.72 
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Appendix 5 Rigid truck data (excl. tractor) in vehicle register at the 
end of 2009 
Table 1 All year models 2009. 

GVW 
truck Number 

Power 
(kW) 

Empty 
weight 

(kg) 

Gross 
veh 

weight 
(kg) 

Length 
(mm) 

Width 
(mm) Axles 

3.5-7.5 t 8 777 110 3 522 5 280 6 615 2 186 2.04 

7.5-12 t 8 669 135 6 689 10 818 8 299 2 524 2.01 

12-14 t 1 887 154 8 195 13 608 8 548 2 514 2.01 

14-20 t 13 579 190 9 912 17 694 8 994 2 559 2.02 

20-26 t 10 044 271 12 189 24 617 9 203 2 552 2.82 

26-28 t 17 436 319 12 766 27 083 9 562 2 565 3.00 

28-32 t 7 964 347 13 908 29 933 9 408 2 555 3.29 

>32 t 1 988 337 17 256 35 095 9 944 2 554 3.98 

Total 70 344 238 10 364 20 381 8 844 2 507 2.58 

 

Table 2 Year model interval -1992. 

GVW 
truck Number 

Power 
(kW) 

Empty 
weight 

(kg) 

Gross 
veh 

weight 
(kg) 

Length 
(mm) 

Width 
(mm) Axles 

3.5-7.5 t 3 634 83 3 604 5 406 6 444 2 194 2.07 

7.5-12 t 3 788 111 6 326 10 296 7 945 2 466 2.02 

12-14 t 1 207 146 8 242 13 443 8 530 2 498 2.01 

14-20 t 3 659 169 9 443 16 692 8 376 2 516 2.07 

20-26 t 2 493 230 11 384 23 552 8 670 2 529 2.79 

26-28 t 814 279 12 109 27 575 8 803 2 538 3.00 

28-32 t 66 293 13 886 30 685 10 423 2 556 3.82 

>32 t 159 294 15 913 38 049 10 130 2 574 4.09 

Total 15 820 151 7 790 14 234 7 935 2 433 2.24 
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Table 3 Year model interval 1993-1995. 

GVW 
truck Number 

Power 
(kW) 

Empty 
weight 

(kg) 

Gross 
veh 

weight 
(kg) 

Length 
(mm) 

Width 
(mm) Axles 

3.5-7.5 t 406 121 3 408 4 919 6 368 2 167 2.03 

7.5-12 t 274 136 6 394 10 346 7 960 2 536 2.00 

12-14 t 88 152 8 086 13 892 8 627 2 525 2.01 

14-20 t 281 194 10 141 17 540 9 041 2 553 2.04 

20-26 t 378 277 12 398 25 017 9 068 2 547 2.85 

26-28 t 271 295 12 476 27 315 9 323 2 544 3.00 

28-32 t 97 312 13 182 29 544 8 993 2 529 3.22 

>32 t 31 317 16 404 35 044 10 110 2 543 4.00 

Total 1 826 208 9 064 17 412 8 327 2 459 2.44 

 

Table 4 Year model interval 1996-2000. 

GVW 
truck Number 

Power 
(kW) 

Empty 
weight 

(kg) 

Gross 
veh 

weight 
(kg) 

Length 
(mm) 

Width 
(mm) Axles 

3.5-7.5 t 1 470 114 3 523 5 122 6 604 2 180 2.02 

7.5-12 t 1 478 142 6 666 10 859 8 279 2 556 2.00 

12-14 t 257 160 7 981 13 891 8 701 2 544 2.00 

14-20 t 2 329 190 9 903 17 868 9 227 2 568 2.01 

20-26 t 2 605 266 12 017 24 297 9 469 2 560 2.69 

26-28 t 2 721 301 12 628 27 043 9 391 2 556 3.00 

28-32 t 1 601 317 13 552 29 561 9 037 2 541 3.21 

>32 t 275 317 16 891 34 660 10 009 2 546 3.93 

Total 12 736 233 10 376 20 611 8 881 2 513 2.55 
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Table 5 Year model interval 2001-2006. 

GVW 
truck Number 

Power 
(kW) 

Empty 
weight 

(kg) 

Gross 
veh 

weight 
(kg) 

Length 
(mm) 

Width 
(mm) Axles 

3.5-7.5 t 2 264 138 3 384 5 138 6 752 2 180 2.03 

7.5-12 t 2 034 156 7 099 11 381 8 687 2 576 2.00 

12-14 t 193 169 8 356 13 859 8 544 2 549 2.00 

14-20 t 4 782 197 10 125 18 146 9 195 2 572 2.00 

20-26 t 3 434 300 12 664 25 396 9 370 2 560 2.90 

26-28 t 7 297 319 12 763 27 012 9 666 2 566 3.00 

28-32 t 3 645 346 14 103 29 971 9 498 2 557 3.31 

>32 t 678 341 17 725 34 829 9 990 2 549 3.97 

Total 24 327 265 11 188 22 255 9 153 2 529 2.68 

 

Table 6 Year model interval 2007-2008. 

GVW 
truck Number 

Power 
(kW) 

Empty 
weight 

(kg) 

Gross 
veh 

weight 
(kg) 

Length 
(mm) 

Width 
(mm) Axles 

3.5-7.5 t 767 140 3 558 5 480 6 978 2 177 2.01 

7.5-12 t 716 170 7 246 11 594 8 868 2 579 2.00 

12-14 t 107 186 8 054 13 995 8 443 2 551 2.00 

14-20 t 1 714 207 10 082 18 105 9 308 2 578 2.01 

20-26 t 872 285 12 830 25 166 9 329 2 555 2.89 

26-28 t 4 386 331 12 895 27 118 9 606 2 571 3.00 

28-32 t 1 755 366 13 877 30 119 9 484 2 563 3.30 

>32 t 582 348 17 399 34 983 9 860 2 557 3.98 

Total 10 899 289 11 771 23 776 9 286 2 542 2.79 
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Table 7 Year model interval 2009. 

GVW 
truck Number 

Power 
(kW) 

Empty 
weight 

(kg) 

Gross 
veh 

weight 
(kg) 

Length 
(mm) 

Width 
(mm) Axles 

3.5-7.5 t 236 124 3 648 5 669 7 257 2 226 2.00 

7.5-12 t 379 179 7 373 11 717 9 001 2 581 2.00 

12-14 t 35 193 7 969 13 957 8 216 2 559 2.00 

14-20 t 814 214 10 354 18 228 9 237 2 606 2.01 

20-26 t 262 300 12 918 25 312 9 219 2 561 2.89 

26-28 t 1 947 332 12 996 27 090 9 665 2 573 3.00 

28-32 t 800 378 13 894 30 079 9 541 2 563 3.29 

>32 t 263 357 17 026 34 703 9 810 2 557 3.99 

Total 4 736 296 11 960 24 001 9 370 2 559 2.79 
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Appendix 6 Engine power correction factors from road average 
(segment level 1) to vehicle combinations (segment level 2) 

Table 1 Year model interval -1992. 
Truck Without  With trailer 

GVW trailer <= 20 t 20-28 t 28-34 t 34-40 t 40-50 t 50-60 t 

7.5-12 t 1.00 1.11      

12-14 t 1.00 0.92 0.76     

14-20 t 0.97  1.12 1.11 1.11 1.48 1.18 

20-26 t 0.88   0.80 1.00 0.99 1.11 

26-28 t 0.86    0.95 0.86 1.04 

28-32 t 0.97      1.01 

>32 t 0.98     1.00 1.03 

 

Table 2 Year model interval 1993-1995. 
Truck Without  With trailer 

GVW trailer <= 20 t 20-28 t 28-34 t 34-40 t 40-50 t 50-60 t 

7.5-12 t 1.00       

12-14 t 1.00       

14-20 t 0.92   0.99 1.56 1.34 1.41 

20-26 t 0.83   0.87 1.01 0.92 1.03 

26-28 t 0.84    0.74 0.93 1.03 

28-32 t 0.92     0.88 1.00 

>32 t 0.74      1.04 

 

Table 3 Year model interval 1996-1997. 
Truck Without  With trailer 

GVW trailer <= 20 t 20-28 t 28-34 t 34-40 t 40-50 t 50-60 t 

7.5-12 t 1.00        

12-14 t 1.00        

14-20 t 0.91   1.51 1.51 1.39 1.28 

20-26 t 0.79   0.80 0.78 0.97 1.07 

26-28 t 0.82    0.92 0.89 1.04 

28-32 t 0.93     0.87 1.01 

>32 t 1.02      0.99 
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