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Abstract 

This paper draws the research on the mileage of 7.5-ton non-resident trucks in Germany. 

The research includes the mileage of overall truck traffic and gives a special focus on 

delivery van traffic. The traffic volume of these two classes of trucks is growing rapidly in 

Germany and an increased share of approximately 33% of non-resident trucks is reported in 

the recent years. The purpose of this research is to estimate the traffic volume of Light Duty 

Vehicles (LDV), including the vehicles up to 7.5-ton Gross Vehicle Weight (GVW) and make 

observations on their traffic behaviour across the border and within Germany. Furthermore, 

comparisons are made with the rest of the classes of trucks as recorded by the counting 

stations on Motorways (Autobahn) and Federal highways (Bundesstraβe). Additional purpose 

is to suggest new and efficient methods of traffic data evaluation which would keep a regular 

check on the trips (especially non-resident trucks) and volume in Germany. The research is 

taken with an assumption that currently there is an increasing share of non-resident truck 

traffic in the country and it needs to be statistically evaluated and factually proven. The traffic 

data is taken from the BASt (Federal Highway Research Institute) website from 2014 to 2019 

and the results are then supported by the transport articles and journals. The methods 

adapted are the statistical data analysis and independent t-tests based on dependent and 

independent variables using MS Excel and IBM SPSS software. It summarizes that there is a 

positive variation in the truck traffic in Germany during the studies time period. Also, there 

are sporadic variations in the delivery van traffic. These results are concluded by 

developments in industries, economy and logistics chains in Germany and its neighbouring 

countries.  

 

Keywords: Truck mileage; Non-resident trucks; LDV; Traffic density; Statistics; Germany; 

Logistics. 
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1. Introduction 

Germany is one of the leading players in logistics sector in the world. It has the world’s 

highest ranking of Logistics Performance Index (LPI) which is based on its ease of goods 

movement, deep rooted freight connections across the globe, infrastructure quality, logistics 

competence along with many other parameters [1]. This also positions Germany on the top 

list of European logistics and trade. Much of its share goes to the geographical location, open 

and efficient border network with its neighbouring countries. Germany, being at the center of 

European economic hub, has an edge over transportation of goods. In 2019 alone Germany 

had 3769.7 million ton-km of road transported goods [2]. This shows the intensity of logistics 

sector and its dependency on road transport. It is also the home to many logistics leaders 

such as Deutsche Post, DHL, DB Schenker and Dachser which contribute in the top 10 

freight service providers in Europe [3]. By modal split, road transport holds a major share in 

the overall German freight transportation network and it was valued at EUR 36.98 billion in 

2019, making it an important driving factor of the German socio-economic welfare [4]. Not 

only Germany but, the road transport dominates the freight network across Europe. The main 

aspect of logistics lies in connecting the production units to consumer market, which over the 

years has become much efficient, economic and quick because of innovation, multimodal 

transport and shipping in large quantities. Road freight transportation is further divided by 

type of vehicles used, depending on the weight of the goods and the distance of 

transportation. On a broader perspective, these are the Light-Duty (up to 7.5 tons) and 

Heavy-Duty Vehicles. This research consists mainly three classes of vehicles, viz; Light Duty 

Vehicles up to 7.5-ton (referred as Lieferwagen in the data resource website: BASt and 

henceforth referred as LDV in the thesis paper), Trucks >3.5-ton with trailer (henceforth 

referred as Trucks with trailer) and Trucks >3.5-ton without trailer (henceforth referred as 

Trucks without trailer). The LDV weight threshold is purposefully selected up to 7.5-ton 

because the latest toll regulations also exempt vehicles with GVW up to 7.5-ton from paying 

the road toll charges. Moreover, the research is based on the traffic behaviour of foreign 

vehicles which are not bound to pay toll in Germany. 

The freight transport modal split also includes the major share from road transport. The 

figure-1 shows the share of various transport options and their share in the German market. 

It becomes evident that the road freight is the most chosen mode of transporting goods and 

most preferred short distance land shipping is the road transport. Germany also has high 

quantity of export goods because of a dense heavy industrial and small and medium size 

enterprise which adds to the connection of these clusters together with a strong shipping 

industry. By visualizing the different modes of transport and road transport in Germany, the 
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near future can be estimated. An annual growth is expected in the combined transport in 

terms of volume at around 4.9% and performance of around 4% is expected [5]. 

 

Figure 1. Percentage share of freight transport in the traffic volume in Germany (2019) [2] 

 

Additionally, considering environmental aspects, especially the road freight network is 

accountable for highest percentage of carbon emissions out of all modes of transport. 

Although trucks are the backbone of the German export-driven economy but, an increasing 

demand for trucks to fill the void of forwarding goods is adversely affecting the environment. 

A considerable share at around 28% of carbon dioxide emissions in Germany are estimated 

from road traffic. A change towards sustainability and the use of alternative drives is not seen 

happening with immediate effects. The main issue lies with the fact that there is very less 

control over growing domestic and international traffic and the timeline goals to decrease 

emissions seems quite ambitious [6,7]. On the other hand, freight transport is regulating 

nearly all the essential commodities and the quickest way to make daily goods available in 

the urban areas is mainly by truck transportation. As per observations, the non-resident truck 

traffic is also seen contributing to the growing traffic volume in Germany. Thus, the problem 

definition and the research question of this thesis project is to determine the mileage of such 

non-resident LDV in Germany and suggest efficient methods to regulate the traffic volume 

and purpose behind the growing volume. 

The generic timely observations of road haulage and ton-kilometers give an idea of 

increasing traffic census. Now, with rapidly growing industrial sectors and e-commerce 

business the supply chain has become prominent source of running industries. Truck 
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transport suffices most of the freight services because it is the most flexible mode of 

transport from point A to B. Transporting small quantity goods over short distances meets 

both economic and ecological advantage by trucks. Almost 80% of road transported goods 

have an A to B distance of 150 km [7]. Moreover, the European market hubs are not very far-

off, making trucks the most suitable mode for transporting small to medium size goods over 

short distances. Hence, the evaluation of the regional distribution of traffic volume is included 

in the research to better estimate the traffic in and out flow. This is done by analysing the 

individual traffic volume of vehicle classes according to the border regions and countries. For 

better analysis, the borders are divided into three sections, namely; East, South and West. 

While doing the evaluation of non-resident LDV generic comparisons are also made for the 

share and mileage of non-resident trucks v/s resident trucks and in between LDV, Trucks 

with trailers and Trucks without trailers in Germany. Secondly, the research and analysis are 

carried out for the magnitude of country specific border crossing truck traffic. These 

questions are of greater significance because the types of vehicles chosen and demographic 

locations are least explored. There are rarely any comparisons made for the above research 

questions and hence, less attention has been paid over the inevitable consequences of 

traffic. 

The open source traffic data is taken from the Federal Highway Research Institute (BASt) 

website [6]. There is a network of 2013 counting stations across Germany and each counting 

station collects the data of moving traffic automatically. The counting devices are located on 

both Motorways and Federal highways. As the research is based on cross border resident 

and non-resident truck traffic, the chosen counting stations are located on the roads crossing 

the German border. To begin the research, a specified timeline from 2014 to 2019 is chosen. 

The year 2020 is not included because the drop of traffic census due to the COVID-19 

outbreak was out of the scope. The research data timeline is carefully chosen so that it 

includes the latest road toll regulations and gives enough gap before and after the regulation 

implementation. Also, the record of traffic from counting devices is not consistent in all 

locations over the longer time duration. During the years 2014 to 2019, it is easier to find 

complete data. However, not all the counting devices provide consistent data. and in order to 

maintain the consistency the number of locations are reduced. The limiting factor are the 

counting locations on the east border having relatively lesser motorways and hence fewer 

counting locations. Furthermore, yearly missing data in the devices leads to reduction of 

selected counting locations. As a result, 12 equal number of counting stations are chosen 

each on East, South and West borders. These counting stations record data of all the moving 

vehicles crossing the location in both the directions.  
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2. Materials and methods 

 

The whole research timeline is set in accordance with the data collection, evaluation, critical 

analysis of results and supporting literature. This method and the framework provide a close 

loop as shown in the Figure 2. While all the data is collected and sorted as per the research 

requirements, it is reiterated to produce consistent results before confirming a conclusion. 

Various statistical evaluations are carried out during the data processing. The focal point of 

the analysis is the LDV traffic which is evaluated using statistical methods namely; 

Independent T-test, Box-Whisker plot and Mean – Median – Standard Deviation. The 

assumptions are based on the logistics traffic observations and transport news articles which 

conclusively is evaluated based on the statistical analysis.  

 

 

Figure 2. Process flow diagram for the thesis work 

 

The research is based on data and statistical analysis. The BASt (Federal Highway 

Research Institute) website provides hourly traffic data values which it records for every 

vehicle [8]. The illustration of counting devices is shown in the Figure 3. It shows the German 

– Polish where the distribution of counting devices can be seen on the roads. The red and 

blue markers represent the counting devices on motorways and federal highways 

respectively. These counting devices have been installed gradually over the years and there 

were 2013 counting devices in the year 2019. By selecting any of the marker, the data is 

downloaded from the website and the map is scrolled over to view the rest of the places 

using functions provided in the window.  
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Figure 3. Automatic counting stations on motorways and federal highways in 2019. 

 

The classification is done on ‘5+1’ (old) and ‘8+1’ (new) basis depending on the type of 

vehicle as explained in the table 1. The recorded data files are then uploaded timely on the 

BASt website which has an open access availability. This research includes the 8+1 type 

vehicle classification which segregates the road traffic in 8 different types of vehicles and 1 

type of unclassifiable vehicle. It is done to include the segregation of LDV without trailer 

(Lieferwagen ohne Anhanger). Other vehicle types included in the research are Trucks >3.5-

ton without trailer (Lkw >3.5-ton ohne Anhanger) and Trucks >3.5-ton with trailer (Lkw >3.5-

ron mit Anhanger). The traffic data is downloaded from 2014 to 2019 (latest year) and is 

cleaned to include only the above-mentioned vehicle classes. The variables and further 

information given are the counting station number, state, class of the street (A & B), street 

number, date, day of the week, hour and traffic count of the type of vehicles as described. 
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Similar to a car 

Unclassifiable 

vehicles 

Unclassifiable 

vehicles 

          

 

 

Car group 

Motorcycles 

Cars without 

trailers 

LDV without 

trailers 

 

 

 

 

Similar to a truck 

Car with trailers Car with trailers 

Truck >3.5-ton 

without trailer 

Truck >3.5-ton 

without trailer 

Truck >3.5-ton 

with trailer / 

Articulated 

vehicles 

Truck >3.5-ton 

with trailer 

Articulated 

vehicles 

Buses Buses 

Table 1. Vehicle type registration at counting points according to device type [8]. 

 

The evaluation is done for the border traffic; hence, the selected counting stations are only 

located near the German border. A comparison study is carried out for East, South and West 

driven traffic volume.  As described above, a total of 36 stations are selected and the 

distribution is such that 12 stations each are located on the three border sides. Furthermore, 

the 12 stations are divided in 6 each on motorways and federal highways and are chosen in 

such a way that the stations are nearly equally distributed along the region. On the map in 

figure 4, the counting stations are marked in Green, Blue and Red dots representing their 

approximate location on East, South and West border respectively. The northern border is 

excluded because the road network is not dense and it is more connected to the maritime 

transport. Figure 5 shows the motorway (Autobahn) network on the map while as the federal 
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highways (Bundesstrasse) are not represented. The counting station markers which are not 

located on any road network below represent their locations on federal highways.  

 

 

Figure 4. Location of traffic counting stations along the borders 

 

The initial statistical evaluation is done using MS Excel for total traffic count based on the 

type of vehicles, traffic volume share of border-adjacent states and comparison of traffic from 

East, South and West.  

 

2.1 Traffic volume comparison with respect to states sharing the international 

border 

The traffic count of LDV, Trucks with trailer and Trucks without trailer is separated based on 

federal states which are adjacent to the border countries. These federal states are 

Mecklenburg-Vorpommern, Brandenburg, Sachsen, Bayern, Baden-Württemberg, 
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Rheinland-Pfalz, Saarland, Nordrhein-Westfalen and Niedersachsen. The comparison is 

shown in the Figure 5 where it is seen that the highest amount of traffic is concentrated in 

Nordrhein-Westfalen followed by Bayern and Baden-Württemberg. The states do not 

necessarily represent the separate sides of the border because of the states like Bayern and 

Rheinland-Pfalz share the traffic from East-South and South-West respectively. However, it 

shows the magnitude of international traffic received by these states. It also gives an idea of 

the regional freight traffic distribution. 

 

 

Figure 5. Traffic volume of different types of vehicles according to border states from 2014 to 2019 

 

2.2 Yearly traffic comparison based on border sides 

The vehicle count is separately taken from East, South and West border counting points and 

then filtered based on the type of truck. Poland and Czech Republic contribute to the eastern 

traffic along with other countries in south-east Europe such as Romania, Serbia, Slovenia 

and Bulgaria. Austria, Switzerland and partially France contribute to the southern traffic. The 

Netherlands, Belgium, Luxembourg and middle parts of France contribute to the western 

traffic. The bar graph representation is made for the number of vehicles v/s years and the 

result shows that the western region observes highest flow of overall truck traffic while as 
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southern region has the least traffic. In this data analysis the Trucks with trailers show a peak 

value in the western region. Eastern region shows a strong growth percentage of both trucks 

with trailers and LDV from 2014 to 2019. On all border traffic, the trucks with trailers and LDV 

show a continuous overall increase in traffic volume except the trucks without trailers. The 

traffic count of trucks without trailers, on the other hand, is nearly stagnant. It is observed 

from the analysis that the yearly traffic count is approximately 0.25 to 3.0 million vehicles. On 

the European scale the LDV especially up to 3.5-ton GVW have been dominating the HDV 

over 3.5-ton GVW traffic in countries such as Germany, Poland, Italy, France, Spain and 

Great Britain. It displays that within the classification of LDV, the bigger share of growing 

traffic is contributed by the vehicles up to 3.5-ton GVW [9]. The most important conclusion 

from the figure 6 is that, however, the highest volume of traffic is seen on the West region, 

the rate of increase of traffic volume is highest (steep curve) on the Eastern region. 

 

 

Figure 6. Yearly traffic volume on the border sides according to vehicle type 

 

2.3 Analysis of LDV (Lieferwagen) traffic 

The LDV (Lieferwagen) with a gross vehicle weight up to 3.5-ton are usually used to 

transport light goods and can be mostly seen in urban areas delivering posts and parcels. 

This type of vehicle has the most importance in this research as it suffices the transportation 

needs through longer intercity motorway distances and within the urban centers. In general, 

truck transportation connects the origin and the destination efficiently but the LDVs with its 

smaller size and weight can be more efficient for the operators in moving their goods. Further 

analysis on their potential business case has been done later in the research. The excerpts 

of LDV are visualized in contrast based on East, South and West traffic. As the LDV traffic is 

the prime focus of this research, a closer look into its traffic variation shows some significant 
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changes over the years in study. As shown in the figure 7, the focus points are encircled in 

red which are the sudden change of traffic from 2015 to 2016 on eastern region and a 

comparatively slight change from 2015 to 2016 on western region. However, the southern 

region traffic is gradually increasing and highest as compared to East and West region. The 

southern region traffic shows a significant change from 2018 to 2019. If we consider the rate 

of increase of LDV traffic, then the highest rate of increase is on the eastern region and the 

lowest is on the western region. Percentage increase from 2014 to 2019 are shown in the 

Table 1. The rate of increase measured in between 2014 and 2019 shows the highest value 

in the east. This is also observed with a higher in-flow of traffic from East European countries 

such as Poland, Czech Republic, Romania, Hungary, Bulgaria and Slovakia. These are the 

fastest growing European nations in terms of GDP. Such a growth in economical aspect is 

driving its industry and logistics trade across Europe and a growing number of vehicles are 

the reason to fill this demand. Germany is still leading the logistics industry but on a closer 

look into the Central and Eastern European market, Poland is leading in the growth of the e-

tailing market because of the growing online, consumer market and low wage labour. So is 

the case with the rest of the Eastern European countries with similar evolving market trends 

[10]. Further reasoning of the LDV vehicle market from east and south-east Europe is in the 

discussion section.  

 

 

 

 

 

 

 

 

 

Table 2. Percentage increase of LDV traffic  

 

Percentage increase of LDV (Lieferwagen) 

from 2014 to 2019 

East 54.7 % 

South 33.9 % 

West 10.9 % 
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Figure 7. Yearly traffic volume of LDV (Lieferwagen) on East, South, and West regions 

 

Another fact is that LDV segment also takes the camper vans into account because they are 

built on the same vehicle platform and similar in size. But the camper vans are usually seen 

in the summer months and a comparison of summer and winter seasonal traffic will separate 

the camper vans from the LDVs meant for the purpose freight transport. Hence the 

comparison of summer months (June, July and August) and winter months (December, 

January and February) are arbitrary chosen to perform this comparison. It is shown in the 

Figure 8, that there is a considerable difference of traffic volume in summer and winter 

months which ranges from 0.1 to 0.3 million vehicles per month. The traffic volume in the 

east and west has a constant difference in winter and summer seasons while as in the south 

the summer traffic has more growth. The highest volume of LDV traffic is from southern 

region. On the other hand, also from figure 8, the gap between summer and winter LDV 

traffic in the southern region is getting larger towards the end of the timeline. It shows an 

increasing number of summer traffic from 2014 to 2019 in the south region. As South-

Germany is also one of preferred vacation locations in summer months, the increasing LDV 

traffic is an indication of camper vans making leisure trips to the southern region. This is not 

a usual case with the eastern and western regions. East and west LDV traffic for summer 

and winter months remains nearly constant through the timeline in observation. However, the 

east traffic is steeper and shows a stronger growth. This comparison separates the camper 

vans from the logistics bound LDVs although a striking comparison can be seen in the 

camper van traffic in the southern region. The average differences in summer and winter 

LDV traffic in the east, west and south is 0.11 million, 0.24 million and 0.18 million 

respectively. 



19 
 

 

Figure 8. Seasonal traffic comparison of LDVs 

 

2.4 Statistical analysis using SPSS – Independent T-test 

While analysing big-data using the calculation unit as traffic count on bar and line charts, it 

also counts the outliers. If the outliers grow in number, it may cause the data to be skewed 

and unreliable. These sporadic changes may occur because of special or extraordinary 

cases such as weather calamity or big construction projects affecting the traffic for months.  

Independent T-tests (Levene’s test) are performed using IBM-SPSS to prove that there are 

no sporadic factors affecting the analysis form bar chart representations. The individual count 

or average of two independent variables does not give the idea of how far the variables are 

spread out or the variance of the data. The two independent data sets can have same 

average but may vary in the variance. The Independent T-test eliminates this error and 

shows if the data sets have equal or unequal variances. Hence, before initiating the test, two 

hypotheses are chosen called the Null Hypothesis (H 0) and the Alternate Hypothesis (H 1).  

The H 0 states that there is no significant variation in traffic volume and H 1 states that there is 

a significant variation in traffic volume for the years under study. A probability value (p-value) 

is usually assumed at 5% which is represented as significant value (sig 0.05) in the 

Independent T-test. The two outcomes viz; 1) Equal variances assumed or Null Hypothesis, 

which means that the two data sets of traffic grouped under two different years have similar 

variance and it is chosen when the significant value is greater than 0.05 and 2) Equal 

variances not assumed or Alternate Hypothesis, which means that the two data sets of traffic 

grouped under two different years have a considerable difference in their variances and it is 

chosen when the significant value is less than 0.05. In this research, two Independent T-tests 

are performed on each border side for the comparison years: 2015 – 16 and 2018 – 19. 
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Hence there are six Independent T-test performed together for east, south and west border 

traffic. The analysis is also explained in the form of box and whiskers plot and mean, median 

& standard deviation results. The box and whiskers graphically represent the spread of the 

data. The variance can be visualised and it can interpreted by the measure of standard 

deviation. The box shows the core 50% the data and whiskers show outer 25% of the data 

on each side. It also eliminates the outliers and brings the mean and median close to normal 

distribution. 

 

2.4.1 Independent T-test for the East border LDV traffic 

Independent T-test for 2015 – 16 and 2018 – 19 is done as we can see a sudden change 

from bar graph analysis and to assure that there are no external factors such as outliers or 

any special case bringing about this change. The tests performed are as follows: 

 

 

Figure 9. Independent T-test for the year 2015 – 16  

 

 

Figure 9.1. Independent T-test for the year 2018 – 19 
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Figure 9.2. Box and Whisker plot showing the measure of variance (East) 

 

The Box and Whisker plot is also a representation of a histogram diagram. The plot has four 

quartiles namely 25th, 50th 75th and 100th quartile which represent the percentage of 

population in a specific quarter scaled on the Y-axis. These four quartiles are represented as; 

the lower end of the box (25th), middle horizontal line in the box (50th), upper end of the box 

(75th) and the upper end of the whisker (100th) in the given order. The lower end of the 

whisker represents the zero (0) mark. The cross marks in the boxes represent the average 

value from the Y-axis and the 50th quartile line in the box also represents the median value. 

 It is observed in both the T-tests that the significant value is less than 0.01, hence, the 

Alternate Hypothesis (H 1) is chosen. It proves that there is a significant variation in traffic 

volume of the LDVs from 2015 to 16 and from 2018 to 19.  

At the first glance, the box and whisker plot show that there is a continuous growth in traffic 

volume throughout the time in observation. It is measured by the spread of box and whiskers. 

The fourth quartile (upper whiskers) are increasing in length which represent that the daily 

traffic count is increasing year on year. The change in variance is measured by the standard 

deviation given at the bottom of the plot. As the traffic volume is changing every year the 

variance is also changing. However, there are two major shifts occurring from the year 2015-

16 and 2018-19 by 4.3 and 4.0 respectively. It correlates the results from the independent T-
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test that the variance is significantly different. The average shown by the connecting line on 

cross marks also increases gradually. From the formula given below, the denominator cannot 

decrease as the population size has been kept constant. It can be said that the daily traffic 

count is increasing in the numerator. 

Average = (Sum of total daily traffic counts / Number of counts) 

 

2.4.2 Independent T-test for the South border LDV traffic 

The similar tests are carried out in the southern region for the years 2015 – 16 and 2018 – 19 

and the further analysis is done with the help of the box and whiskers plot.  

 

 

Figure 9.3. Independent T-test for the year 2015 – 16 

 

 

Figure 9.4. Independent T-test for the year 2018 – 19 
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Figure 9.5. Box and Whisker plot showing the measure of variance (South) 

 

On the southern border the traffic volume of LDVs is more consistent in its rate of increase. 

Usually there are no sudden changes except from 2018 – 19. The T-test proves that there is 

a significant difference in traffic variation from 2018 – 19 and this variation is also measured 

by the standard deviation (10.1) shown at the bottom of the box and whiskers plot. The 

variation in 2015 – 16 is significant but the p-value (0.039) is close to 4%. It shows that the 

Southern border traffic hasn’t changed to a greater extent when compared to the West and 

East in 2015 – 16.  

Furthermore, the overall traffic volume is increasing but not as strong as the East and West 

borders. The mean values are similar throughout but, the average is increasing which implies 

that the third and fourth quartiles have bigger individual numbers. Hence the daily traffic 

count number is increasing. It can also be inferred from the spread of the boxes in the 3rd 

quartile that the count of daily traffic data is higher in magnitude and this spread grows during 

the time period under observation. 
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2.4.3 Independent T-test for the West border LDV traffic 

Finally, the Independent T-tests are carried out for the years 2015 – 16 and 2018 – 19 in the 

western region. 

 

 

Figure 9.6. Independent T-test for the year 2015 – 16 

 

 

Figure 9.7. Independent T-test for the year 2018 – 19 
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Figure 9.8. Box and Whisker plot showing the measure of variance (West) 

 

The T-tests show a significant variation of traffic volume both from 2015 – 16 and from 2018 

– 19. As the traffic count is in millions a slight variation seen in the graphs above 

corresponds to a very high number change in traffic. The important points to note are the 

change in fourth quartile (whisker) in the year 2016 which depicts a rate of increase in traffic. 

The increase represents comparatively higher counts of daily traffic number. The variance is 

significantly high in the year 2019 which is measured by the standard deviation value 3.3. 

The mean (cross mark) and the median (50th percentile) are nearly constant instead of the 

variations seen in the East and South border traffic. Based on an overall traffic distribution 

from 2014 to 2019, the population distribution doesn’t change marginally.  

When the comparison is made considering the bar graphs and box and whisker plots of 

LDVs from 2014 to 2019, the highest variations are captured on the eastern border and the 

lowest are on the western border. The rate of traffic increase is highest on the eastern border 

followed by the south and west borders respectively. On all three borders the normality 

distribution is skewed towards left (the box and the average line is more inclined towards 

lower end). 
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2.5 Comparison of mean, median and standard deviation of all types of trucks 

The mean, median and standard deviation also shows the difference in traffic volume 

distribution which could be overlooked by the count of the bar graph. Here, the comparison of 

all types of trucks is done to make the truck choices visible for freight transport in Germany 

and abroad. It also shows the significant variations of usage over the years. As the LDVs are 

already analysed, the prime focus in this section is over the truck with trailers (trucks >3.5 ton 

with trailer) as this class of trucks is dominating the overall German freight transport. All 

classes of trucks/vehicles are included in this analysis to show a common comparison within 

and across the vehicles from 2014 to 2019. 

 

 

Figure 10. Comparison of vehicle classes on east border 

 

 

Figure 11. Comparison of vehicle classes on south border 
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Figure 12. Comparison of vehicle classes on west border 

 

The truck with trailer (>3.5 ton with trailer) is the type of vehicle which has a fixed storage 

space with an additional attached trailer. If the same truck is without the attached trailer, it 

will be classified as the truck without trailer as counted in this research data. The overall 

statistical comparison of mean, median and standard deviation in the figure 10,11 and 12 

from east, west and south border region respectively shows a clear indication of domination 

of truck with trailers in Germany. This is to be noted here that the data is uniformly chosen 

from 12 counting stations each on three border sides and it does not include all the counting 

stations across the country. Moreover, a steady increase is visible especially in east and 

west bound truck with trailer traffic by the measure of the spread of the data given by the 

standard deviation. However, the only variation is seen in south bound traffic with a 

downward trend in 2019. The mean values are increasing at a steeper rate than median 

which indicates that the daily traffic count of truck with trailers is increasing year on year. 

On the other hand, the trucks without trailer (>3.5 ton) do not show any slope in the graph. 

Their traffic volume is at a nearly constant throughout the regions and time. Their count of 

cross border traffic on the selected 36 stations is approximately 2.5 to 3 million. It can also be 

comprehended from the mean, median and standard deviation that does not show any steep 

variations in the consecutive years as shown in the figure 10, 11 and 12. The purpose of this 

analysis shows the status of LDV among rest of the freight transportation modes. 

 

3. Discussion 

In this section, the analysis outcome is corroborated with various other studies, facts, journal 

articles. The baseline for any of the findings in the research is justified with the references so 

that the meaningful conclusions can be derived from the work.  
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3.1 Higher traffic volume is observed in the west and east (Nordrhein-Westfalen, 

Bayern, Baden-Württemberg and Sachsen) 

It was observed in the figure 5 and 6 that east and west bound border traffic is higher in 

magnitude, especially Nordrhein-Westfalen, Bayern, Baden-Württemberg and Sachsen being 

the top 4 states of all classes of truck traffic volume. According to the study done by GWS 

gmbh, a total of 52 million trucks crossed the German border in the year 2018 [11]. The 

highest number of trucks (16.6 million ~ 32%) crossed the border with the Netherlands and it 

was followed by Austria, Poland and Czech Republic (9%). The data for this research has 

been taken from BAG (Bundesamt für Guterverkehr). The report concludes that there is an 

ever-growing traffic of trucks on borders on both motorways and federal highways. 

Additionally, in the year 2018 the highest number of vehicle volume were at three border 

crossing highways viz; A40 at Straelen (Dutch border), A12 at Frankfurt/Oder (Polish border) 

and A3 at Stuben (Austrian border) at 1.9 million 1.8 million and 1.6 million vehicles 

respectively. Also, in the figure 13, the magnitude and colour of the circle represents the 

volume of traffic from various neighbouring countries. West border showcases a 

concentrated traffic clusters followed by the east border. In the south, only Bayern stands at 

a comparative level of border traffic volume. 

 

 

Figure 13. Magnitude of traffic volume from the neighbouring countries at German border 
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Figure 14. Heat map of major roads [12]          Figure 15. Location of big industrial clusters [13] 

 

Another study is performed by the Fraunhofer ISI which created the heat map (figure 14) of 

daily traffic count of truck with trailers (Schwerverkehr) on German roads [12]. The BASt 

traffic count data has been used as the reference in the Fraunhofer ISI report, which is 

actually meant to deduce the location of countrywide Hydrogen Refuelling Stations for heavy 

vehicles. However, it also provides the information of high mileage road network which 

connects the major industrial clusters as shown in the figure 15 [13]. A strong logistics 

network is the backbone of the industries. It is evident that the cluster of industries in the 

West and South and South-west Germany requires a robust road freight network not only 

within the country but also with the rest of the Europe. While comparing the figures 14 and 

15, it is apparently evident that the high traffic zones are similar to the industrial clusters. The 

main industrial areas are around the Ruhr district in North Rhine Westphalia (center of coal, 

steel and heavy industry); Hanover, Munich, Frankfurt am Main and Stuttgart Chemical 

production areas in Baden Württemberg and the automotive manufacturing centers 

increasingly concentrated in southern Germany in Bavaria and Baden Württemberg. This 

comparison could be one of the criteria as there is also an external influence of international 

industrial trade affecting the domestic and cross border traffic. 

The A12 Autobahn (motorway) connecting the Polish border to Berlin Ring (A10) shows the 

highest amount of road traffic in figure 14. The horizontal corridor later includes A2 and part 

of A3 to connect to the Dutch border. This connection in the map represents the highest 
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volume of traffic. However, it does not necessarily quantify the cross-border traffic but, may 

have various source and sunk traffic within the cities and the country. 

 

3.2 Traffic volume of trucks >3.5 ton with and without trailer 

An important observation from the analysis is the difference in traffic volume of trucks >3.5 

tons with trailer and without trailer. According to the statistics, the traffic volume of trucks with 

trailer is more than the trucks without trailer in Germany. Moreover, the traffic volume of 

trucks without trailer remains nearly constant while as the trucks with trailer is increasing 

overall from 2014 to 2019. The comparison can be visualized from the figure 16 and 17. 

 

 

Figure 16. Traffic volume of trucks with trailer 

 

 

Figure 17. Traffic volume of trucks without trailer 
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3.3 Traffic growth from the East and South-east Europe to Germany 

The highest percentage increase of trucks with trailers is in the eastern region which is 

31.9% from 2014 to 2019 as shown in table 3. Considering the results from table 2 (increase 

of LDV traffic by 54.7%) and 3, the eastern region shows the highest increase of vehicle 

traffic volume. Both LDV and trucks with trailers have a relatively high rate of traffic increase 

in east region. As mentioned earlier the eastern and south-eastern European countries 

especially which joined the European Union have showed a drastic growth in their 

economies. Freight transport being the backbone of the industrial sector is bound to increase 

for the pan European trade. The wide range and modes of freight transport made road 

transport an affordable option for the industries. Poland and Czech Republic mainly exports 

its goods to the West. Big and small business units in the eastern Europe have their 

warehouses along the major highways and large cities, e.g. Warsaw which makes the cross-

border trade easier. 

Many major companies have strategically established their manufacturing units in the 

Eastern Europe where the cost of labour is low. These companies are setting up the 

warehouse in low cost eastern Europe at a record pace and the same goods are traded in 

countries such as Germany, France, Switzerland etc. An example of DHL acquiring 

warehouse area of 60,000 square meters near Vienna airport will serve as a distribution hub 

for major part of central and eastern Europe. This is the prime reason of increase of road 

freight transport volume from eastern region to the west Europe and it explains the highest 

rate of percentage growth in eastern traffic [10]. 

 

 

 

 

 

 

 

 

 

Table 3. Percentage increase of trucks with trailer traffic 

 

Percentage increase of trucks with 

trailers from 2014 to 2019 

East 31.9 % 

West 16.1 % 

South 11.0 % 
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3.4 Increasing traffic volume of LDV <3.5-ton from east Europe to Germany 

Another commercial vehicle class in the LDV is observed in growing numbers on the German 

motorways and highways. This vehicle is recognized by the sleeper space over the driver’s 

cabin and has a GVW of up to 3.5-ton as shown in the figure 18 and 19.  

 

 

Figure 18. LDV <3.5-ton GVW with a sleeping cabin 

 

 

Figure 19. LDV <3.5-ton parked on a roadside in Germany 

 

This vehicle class is exempted from road toll charges in German. The data analysis shows a 

rapid increase of LDV traffic from the eastern border. The prime reason is the growing 
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economy of eastern European countries as described in the earlier section. The economic 

growth has a general affect on the growth of traffic volume throughout the vehicle classes. 

But, in the case of LDV up to 3.5-ton GVW, an assumption is that it serves many small and 

medium size business units in eastern Europe. Nowadays, it is observed that these vehicles 

have grown in such a volume that the highways are getting clogged up. An assumption is 

that while serving the small business units LDVs transport goods to the markets in the 

Western Europe e.g. the local medium size grocery stores and business outlets which get 

their supplies from the eastern European countries. The small stores do not need large 

volume of supplies hence, they do not require big trucks. The supplies can be transported 

that last for a week and this process continues for several such business units.  

Besides, these LDVs have a sleeping space over the driver’s cabin which will provide a 

facility for overnight and long journeys. The transporters can drive long distances without the 

need to find a motel or adding travel expenses. Transporting freight across borders with all 

the processes involved will take more than a day and such LDVs with sleeping space 

becomes economical for the driver earning on low wages.  

Additional advantage of the LDVs with GVW up to 3.5-ton is that they are exempted from 

paying the road toll taxes in Germany and the Netherlands or partial collection such as in 

Belgium. Many eastern and central European countries have partial or zero toll charges for 

vehicles up to 3.5-ton GVW. Poland has a few roads (A1, A2 and A4) where the vehicles up 

to 3.5-ton must pay the road toll are shown in the figure 20 [14].  

 

 

Figure 20. Toll roads for vehicles up to 3.5 ton in Poland 
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There are many temporary markets which run for a few days and similar LDVs are also found 

near such area. Small scale business owners hailing from central and eastern Europe who 

want to sell their merchandize in the high economic countries like Germany, France, the 

Netherlands etc will also produce their goods in the home country and transport to retail 

markets. The sleeping cabin will save their expenses. Such conditions make the LDVs a 

suitable choice for transporting goods for small and medium size business units. 

 

3.5 Variations in LDV traffic 

The LDV traffic shows most of the fluctuations under the study period. As analysed, it has an 

overall growth in all border regions. It is essential to know that some of the German road toll 

taxes also have changed within the same time period. Germany had an earlier system of toll 

tax system from 1900s which was independent of the vehicle mileage until the year 2005 

when the motorways and highways were included in mileage-based toll tax. The changes 

incorporated in the road toll in Germany from 2005 can be understood from the table 3. 

 

Overview of introduction and expansion of the truck toll 

01.01.2005 Route based toll for >12-ton vehicles. 12,800 km of motorways and 42 km 

of federal highways 

01.08.2012 1,100 km of federal highways added to the toll roads 

01.07.2015 1,100 km of federal highways added to the toll roads 

01.10.2015 Vehicle with GVW >7.5-ton are subjected to road toll 

01.07.2018 Toll obligation to all federal highways. Total length of toll road is 52,000 

km 

01.01.2019 In addition to weight class, toll charges were set according to the number 

of axles above 18-ton. (>18-ton up to 3 axles and >18-ton with 4 or more 

axles) 

Table 4. Introduction and expansion of truck toll [15] 

 

Most of the changes are regarding the expansion of road network under toll charges. 

Expansion of toll road network may have less effects on the volume of the truck traffic but a 
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change in vehicle type may influence the traffic count. One of the major changes on vehicle 

type of lowering the threshold weight from 12-ton to 7.5-ton. From 1st of October 2015, all the 

trucks from 7.5-ton Gross Vehicle Weight were subjected to road toll and this may change 

the behaviour of trucking companies to shift to lower weight class of trucks. As the LDV traffic 

is on the rise across all regions under study, a change in regulations might be evidently seen 

in the driving behaviour. 

From the statistical evaluation, the variations from 2015 to 16 were significantly positive, 

especially in the eastern region. The probable cause might be the implementation of weight 

regulations increased the transportation costs of heavier vehicles (>7.5-ton) thus, making the 

LDV a favourable mode of transport. Later, on 1st January 2019, the toll regulations are 

introduced based on the number of axles and the toll charges per km were raised. This 

further accounts to the expenditure for the freight transport and the choice of light 

commercial vehicle transport without toll charges gets an advantage of low-cost 

transportation. 

Considering that the LDVs are similar in size and weight of the camper vans, the later are 

extensively used for recreational purpose. Camper vans are mostly in use during the summer 

months which could range from April to September. However, the peak season of camper 

vans can be expected either during the Easter festival in spring or the summer holidays. It 

was analysed that the highest traffic volume of LDVs is in the month of August and the 

lowest volume is in the month of January. In order to exclude the camper van traffic from the 

commercial vehicle type, the summer months; June, July and August are compared with the 

winter months; December, January and February.  

The resulting analysis could be exclusively done on LDVs meant for commercial purpose. It 

can be inferred from the winter traffic that the LDVs are strongly increasing on the east and 

the south border. While as the west border has a slow growth.  

 

3.6 Non-resident up to 7.5-ton truck traffic in Germany 

The German cross-border traffic is increasing as it is seen in the statistical analysis that the 

overall freight transport volume has grown by multiple folds. The possible reasons are the 

trade connections and a strong economy. As the German economy and industrial sector 

continues to rise the freight transport will not only grow within the country, but also will attract 

the international companies on a cross border trade. Germany witnessed a comparative 

decline in the economy of manufacturing sector but, in contrast there was a 0.4% increase in 

the transportation of goods as compared to the year 2018 [16]. Consecutively, the high rate 

of growth of truck with trailer and LDVs especially in the eastern region signifies that a high 
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number of these truck might also be of foreign origin. It is already seen that the total goods 

movement from Poland is higher than the German goods movement as shown in the figure 

21 [17]. 

 

 

Figure 21. Total movement of goods in Million tonne-kilometres (t-km) during 2014 -19 of Germany 

and Poland 

 

The figure shows the inflow and outflow of goods from a country. The total movement of 

goods in Poland has surpassed German goods market in 2017 and stand at the top-most 

countries in European Union.  

 

4. Results 

After doing the complete analysis of the data from the Federal Highway Research Institute 

and discussing the analysis with current facts and supporting references, the conclusions are 

drawn out. The purpose is to validate the hypothetical questions asked in the beginning of 

the thesis project which are justified in this section. 

Initially, it is concluded that the border-crossing traffic volume is dominated by the western 

and eastern region. In the western region, the Netherlands has a prime position in generating 

freight trips. In the eastern region, it is Poland which generates the maximum freight trips to 

Germany. It is also referenced from the study [18] done with a comparison of truck traffic of 

2016 and 2017, that the truck traffic is increasing from Poland and The Netherlands. The 
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percentage distribution of mileage of trucks >7.5-ton, divided amount the top 5 countries of 

registration origin is given in the figure 19 and 20. In this study done by Bundesamt für 

Güterverkehr, the mileage of trucks >7.5-ton is compared for the years 2016 and 2017. The 

comparison is made for trucks from Germany, Poland, Czech Republic, Romania, The 

Netherlands and other European countries. Traffic mileage of the vehicles registered in 

Poland has increased by highest margin, followed by The Netherlands. 

 

    

Figure 22. Truck (>7.5-ton) mileage in 2016 in          Figure 23. Truck (>7.5-ton) mileage in 2017 in     

                  percentage share      percentage share 

                             

Yet another study from BAG justifies the heavy increase of truck traffic in Germany [19]. It 

states that the non-resident truck traffic is increasing beyond the domestic truck traffic. The 

bigger share is of the trucks from the Eastern border. The study shows the comparison of 

variations of truck ownership based on country of registration. Withing a time span of 10 

years from 2006 to 2017 the resident trucks with GVW of 7.5-tons or more have shown a 

decline in the share of toll kilometers from 65.7% to 57.7%. On contrary, the non-resident 

trucks have shown an increase in the share of toll kilometers from 18.4% to 33.2%. It is 

interesting to note that the increase of non-resident trucks is from the countries which have 

joined the European Union and became the member states in 2004. The states include the 

highest share from Poland at 16% followed by Czech Republic at 4% and the from Romania 

at 3.5%. It is attributed to many reasons including ease of business within the European 

Union, bigger economies and wages differences in east and west Europe countries, low 

diesel prices at the stations and increase in trade. Earlier, the Netherlands has the highest 
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share of international truck traffic in Germany but, the Eastern European countries have 

surpassed the truck mileage figures.  

 

 

Figure 24. Share of trucks >7.5-ton based on origin of registration in Germany 

 

As per the survey done by the Federal Office for Goods Transport and the results showed a 

rise in the mileage of trucks (>7.5-tons) to approximately 25.2 billion kilometres from January 

to August 2017, which was an increase of 3.5% for same time period in 2016. 

The major reason behind this growth of non-resident truck traffic is their hiring on a lower 

wage. In profitable business perspectives, the freight forwarding companies can earn a 

marginally high profit of the cost of running the business is kept low. Before the joining of 

new European Union, the earlier 15 member states are considered at a higher economy 

situation than the ones which joined later in the year 2004. The wages in the older EU 

member state are at a same level as that of Germany and by realizing that the share of truck 

mileage of these 15 states has also decreased in the same time span from 12.9% to 6.9%. 

This is the most concerning topic as the statistical analysis in this research also shows a very 

strong growth of both LDVs (<7.5-ton) and truck with trailers (>7.5-ton) especially from the 

eastern border. The results are undoubtedly showing an increase truck traffic with a major 

share of non -resident trucks in Germany. The possible consequences that may arise are the 

affects on environment and biodiversity, limited space on roads and parking spots and 

because of the availability of non-resident truck on low wage, the resident truck industry may 

face losses.  
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As road freight transport has the considerable share of around 28% in carbon emission 

among all other types of transportation, an increasing level of truck traffic in Germany will 

further degrade the condition of natural reserves and environment. Germany already has 

dense network of motorways and federal highways and if such increasing traffic is spread 

across this space, there will be undesirable consequences because of the air pollution and 

rising noise levels from busy roads. 

The concerns regarding the limited spaces on roads causing long traffic jams and the over 

packed parking spaces in Germany have already been raised. The same article from the 

Welt [19] states that the parking spaces are so full that the trucks are at times parked on the 

entrances and exits. This is done because there is a law for maximum continuous driving 

time of 9 hours. The drivers must take a break and the defaulters have to pay the fine. In 

order to comply with the laws, they have to find a parking space if driven for 9 hours [20]. It 

becomes a hard task to find an empty spot in the parking area and the result is to park on the 

entrance and exits of parking area. Additionally, the long and jampacked German streets 

have also been observed in the recent years. 

 

 

Figure 25. Distribution of traffic performance in percent in cross border traffic by nationality (EU – 28 

countries, Norway and Switzerland) 

 

Figure 25 shows the share of traffic performance of German and non-resident trucks (trucks 

from EU - 28 countries, Norway and Switzerland) from 2012 to 2019 [16]. The German trucks 
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are at a continuous decline in percentage share which on the other hand is filled by 

increasing share of non-resident trucks. From this survey, the growth of non-resident trucks 

into Germany is as well from Poland, Lithuania and Romania which stand at a share of 

around 36.1%, 5.9% and 5.3% respectively of total cross-border traffic. The most recent 

comparison of domestic and non-resident trucks is shown in the table 4.  

 

 Traffic performance 

2018 2019 

Billion ton-km Percentage 

share 

Billion ton-km Percentage 

share 

Shipping German 

truck 

20.6 18.1% 19.0 16.2% 

Non-resident 

truck 

93.3 81.9% 98.6 83.8% 

Receiving German 

truck 

15.2 13.3% 13.8 11.6% 

Non-resident 

truck 

98.9 86.7% 105.7 88.4% 

Table 5. Cross-border road freight traffic differentiated according to nationality 

 

 Traffic performance 

Overall Domestic 

Billion ton-kilometer 

2018 316.8 295.2 

2019 311.9 291.6 

Change in percent -1.5 -1.2 
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Table 6. Domestic and international traffic performance of German trucks 

 

The recent comparison analysis of traffic performance of German and non-resident trucks in 

2018 and 2019 is shown in the tables 5 and 6. The numbers showcase the magnitude of 

truck mileage and goods transport performance at a decline for the German trucks. In both 

the ends of sending and receiving goods and mileage of trucks shows an increase in the 

share of non-resident trucks. Moreover, if only the performance of German trucks is seen 

within the country and abroad from table 6, there is a decline in both the mileage of 

international travel and domestic travel at -1.5% and -1.2% respectively. Cabotage alone 

increased by 19.6% in 2019 as compared to 2018 and such traffic is dominated by the Polish 

and Lithuanian trucks. 

 

 

Figure 26. Truck toll mileage index comparison (LDV <3.5-ton) 

 

The vehicles below 7.5-ton GVW play a major role in urban freight forwarding. In recent 

years the LDVs have become the vehicle of the choice for its easy manoeuvring withing the 

cities and eliminating the additional charges of road toll. Similarly, from the research analysis 

of LDV traffic, there is a constant growth which is also justified by the increasing non-resident 



42 
 

traffic on German borders. The LDVs especially are increasing with a strong rate on the 

eastern border and it can be related to the non-resident traffic growth from the Poland, Czech 

Republic and Lithuania. The figure 26 shows the comparison of various vehicles based on 

truck toll mileage index. The toll mileage index is the parameter developed by the Federal 

Office of Goods Transport for measuring the mileage performance of vehicles and is based 

on the digital data process of toll collection called the mileage index. It has an advantage of 

ruling out the structural changes such as toll obligation. 

On the scale of truck toll mileage index the trucks up to 3.5-ton GVW shows an interesting 

data from 2014 to 2020. The 3.5-ton trucks also known as the LDVs (Lieferwagen) in this 

research has a continuous growth throughout while as the other types of vehicles show 

variations over the time. It can be concluded from own data analysis and the supporting 

studies that the LDVs are most favoured of vehicles in its class because of its advantages of 

exemptions from paying the toll tax and of the small size that can be used to transport goods 

right to the destination. Most of the other bigger vehicles have movement restrictions in the 

urban areas while that is not the common case with the LDVs. The LDVs are seen quite 

often delivering goods right at the destination without the need to change the mode of the 

transport. The LDVs are also associated with the battery electric bikes that makes the last 

mile delivery for these trucks easy. The growing e-commerce market has also established a 

market for the LDVs. Increasing online shopping and quick deliveries options have given rise 

to such traffic as most of the light goods and postal services use the LDVs for their services.  

In case of LDVs, the data shows a constant and rapid growth in their traffic volume. The 

LDVs from the counting stations note the vehicles with GVW up to 7.5-ton but, from the 

analysis and various other studies, it can be concluded that there is an major share of traffic 

increase is of the vehicles with GVW of up to 3.5-ton. These vehicles get the benefits of 

getting exempted from toll charges not only in Germany but also in other European countries 

as explained in the earlier section. It also suffices the needs of small and medium size 

business units in the growing economy of eastern Europe. Apart from Germany, other 

European countries have a partial toll or complete exemption for vehicles up to 3.5-ton GVW 

hence, the reason that the share of 3.5-ton vehicle is more in the LDV classification taken in 

this research. 

However, the conclusions are derived from the data analysis and literature based on various 

vehicle classes in Europe. There is no literature study or data analysis performed solely on 

the non-resident LDV with a sleeping space on driver’s cabin. The true purpose of these 

vehicles is unknown, while some methods can be established to figure out the trip and 

business purpose of such LDV mileage. 
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Initially the counting devices may be modified in such a way that it recognizes the actual 

vehicle class based on its appearance. It could be done by regulating the cross-border traffic 

to only some of the motorways and then installing the cameras on those selected counting 

locations which will show the exact vehicle class. The camera can also be used to recognize 

the vehicle country registration. This would be more useful to relate the traffic density to a 

specific source. An addition in the type of data recognition is by using algorithms based on 

recognizing registration numbers. This further step involves installing camera at multiple 

counting locations, especially the roads leading to business centers. When the vehicle is 

moving towards a destination, its registration number will be recognised by many cameras on 

its way. The last camera noting its entry will be the region it is serving. This method will 

concise the general route mapping across the whole country to a specific region of interest. 

Hence, the data will be more useful by providing the vehicle registration, border entry point 

and the destination it is transporting. This method has many benefits of data quality and 

automatic entry and processing vehicular trips. However, it will be capital intensive and it 

may raise concerns over the data security and sharing. Such concerns can be dealt with the 

security norms and regulations.  

Another method is the traffic surveying which is done by interviewing the drivers passing a 

certain location. It is usually done by volunteers and traffic engineers. Here the short survey 

questionnaire can be provided to specific class of vehicles at selected locations where the 

traffic flow of LDVs is highest. The questionnaire can have three simple questions that can 

be asked and noted, viz: 1. Where is the vehicle coming from? 2. Where is the vehicle 

going? 3. What business purpose is it serving? The advantages in this method is that the 

data collected will be much more specific. However, it is time consuming, may cause traffic 

jams and is ineffective as some of the vehicles may get missed which will cross the border 

from smaller and less traffic loaded roads.  

This intent of this research project was to estimate the mileage of non-resident LDVs which 

are exempted from the toll charges in Germany and to know their trip origin and destination. 

Along with the comparison of LDV with other classes of vehicle in Germany this research 

provides a baseline for further studies involving the trip origin and destination and the role of 

non-resident LDVs in Germany. 
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