https://doi.org/10.55343/CogSust.16

Social and Economic Analysis of the EU Road Freight Transport Fleet

Adrienn Boldizsar
Dept. of Transport Technology and Economics,
Budapest University of Technology and Economics,
Budapest, Hungary
boldizsar.adrienn@edu.bme.hu

Ferenc Mészaros
Dept. of Transport Technology and Economics
Budapest University of Technology and Economics
Budapest, Hungary
meszaros.ferenc@kjk.bme.hu

Erika Torok
Dept. of Computer Science,
John von Neumann University,
Kecskemét, Hungary
torok.erika@gamf.uni-neumann.hu

Abstract

An analysis of economic and social indicators provides a good overview of the situation of a country or region in terms
of a service or an industry. These indicators can help determine development, even in a community such as the European
Union, to establish rankings and take appropriate strategic decisions at the transport policy level. This study aims to analyse
road freight transport's economic and social impact. The analysis of economic and social indicators for freight transport in
logistics is presented. The trends in vehicle population change in the EU countries were examined, and the relationship
between road freight transport and population development in the countries under study was analysed from an economic
point of view. The aim was to explore the effects of transport policy measures taken in the region over the last ten years on
freight transport, both economically and socially. The study found no correlation between social and freight transport
indicators in the EU Member States. Whereas, there is a correlation in the economic dimension, which may raise further
questions, for example, when looking in more detail at the situation of a country within the Community.
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1 Introduction

The relationship between economic growth and transport is a popular key research topic, but it also has many untapped
areas. To ensure continued economic growth, it is essential to answer the question of the contribution of each financial sector
to development. In addition to the economic impact, it is essential to explore exactly what the environmental impact of
freight transport is and what opportunities we have for creating sustainable transport, including transport directly linked to
freight transport. An important step is to map and model the present and past situation and draw conclusions. At the same
time, it is essential to note that convergence always has a crucial third area, the social impact, although this is not given
much attention in logistics, including freight transport. With this in mind, Figure 1 illustrates this study's defined and
delimited field.
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Figure 1. The research framework

The present study examined four factors to investigate the relationship between fleet size and mileage in the EU road
freight transport sector by analysing the GDP (Gross Domestic Product) and HDI (Human Development Index) indicators.
By examining these indicators, the extent to which each area interacts with the other was calculated, thus confirming or
refuting the transport policy aspirations of the region in economic and social terms.

The HDI (Human Development Index) measures the social and economic dimensions of a country’s overall performance.
The HDI indicator is calculated based on life expectancy at birth in a given country, educational attainment (level of
schooling: number of years of regular schooling and average number of years of education) and standard of living (gross
national income per capita). The indicator has been used by the United Nations Development Programme (UNDP) to
measure well-being since 1993, and the results are published annually in the Human Development Report (HDR) (UNDP,
2020). The indicators, which also provide a picture of the social situation, explain development by factors other than GDP
(KSH, 2008). Figure 2 shows a map of the Human Development Index of the world’s countries.
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Figure 2. The World Human Development Index 2017 (Our World in Data)

Figure 2 shows that most of Europe is highly developed, while those lagging slightly behind, such as Hungary, have a
high HDI. The HDI, as outlined above, can be used to draw several conclusions, for example, on the impact of other
indicators. Figure 3 shows the HDI values for Europe. The map shows that almost all the countries in Europe belong to the
very highly developed countries.
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Figure 3. Human Development Index in Europe (Reddit)

Some studies have tried to get a picture by comparing HDI and other indices and indicators, using it to examine recent
findings such as the Water Poverty Index (WPI) (Ladi et al., 2021), the prediction of municipal elections (Yero et al., 2021),
sustainability in the area of freight transport (Kumar & Anbanandam, 2019), or the impact of the Covid 19 epidemic (Liu et
al., 2020). These indicators are most useful strategically to help decision-makers set the right direction. A study carried out
in 2015 already analysed the impact of logistics performance on social development. The result shows a strong relationship
between the LPI (Logistics Performance Index) and the HDI, which substantiates that in the EU, the LPI strongly influences
social development; logistics performance is higher in countries where social development is more advanced (Bizoi et al.,
2015).

According to preliminary estimates from the International Transport Forum (ITF) 2019 data, global GDP or a nation’s
gross domestic product, grew by 2.9% between 2018 and 2019, rising slower than in the previous year. GDP grew by 1.7%
in most advanced economies, while in emerging and developing economies, it rose by 3.7%, slightly less than in previous
years. Airfreight tonne-kilometres fell by 3.2% in 2019 due to global trade tensions. In Russia, rail freight transport is
stagnant, up just 0.2%, even with a 6.3% decline in the United States. The EU is down 1.9% in this area. It is estimated that
tonne-kilometres of road freight transport continued to grow by 1% in the EU and 6.3% in Russia (ITF, 2019).

The most significant research results published concerning the vehicle fleet are mainly connected to emissions,
environmental challenges (Krause et al., 2020), and road safety (Pauer et al., 2019). In this context, the establishment of
logistics networks and distribution systems, both from an ecological, economical and an efficient point of view, and their
analysis using statistical tools (Bac & Erdem, 2021), as well as spatial statistical studies (Szabd & Sipos, 2020), are essential
aspects. The fourth and last indicator chosen to characterise road freight transport is mileage, which is an excellent indicator
of the performance of the EU Member States involved in road freight transport and the haulier’s situation (Nowak et al.,
2019).

Following a literature review and the presentation of the research framework, a general analysis of the EU vehicle fleet
is presented in Sections 3 and 4, followed by a linear regression analysis of each value and the results. Section 5 concludes
with a summary of the significance of the research findings.


https://doi.org/10.55343/CogSust.16

https://doi.org/10.55343/CogSust.16

2. Methodology

This study aims to explore the possible relationships between HDI, GDP, vehicle fleet, and mileage at the macro level
across the European Union Member States from 2018 (Figure 4).

Figure 4. Research parameters for freight transport

To this end, the vehicle fleets of the Member States were examined and analysed for each category, such as small, medium
and heavy vehicles, to provide an overview of the current situation. 24 Member States participated in the analysis, partly
due to geographical features (e.g. island countries) or lack of data. The collected data were analysed with descriptive
statistical tools, from which a comprehensive picture of the data set can be obtained immediately. A linear regression analysis
was then carried out on the values presented above to see if and to what extent there is a relationship between the values.

3. Freight transport vehicle fleet in the European Union

The European Union has a significant road freight transport performance, with almost 75% of the total volume of goods
transported by road. Consequently, it is essential to look at the vehicle fleets in different countries to see what trends currently
dominate the market. The vehicles involved in road freight transport can be divided into three categories according to their
transport capacity: small, medium and heavy goods. The GVWR (Gross Vehicle Weight Rating) determines which category
a vehicle can be placed in and how much load it can safely carry. The GVWR also defines eight subcategories (ACEA
Report, 2021). Figure 5 shows the number of small trucks in the European Union between 2015 and 2019.
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Figure 5. Change in the number of vans between 2015 and 2019 (Own editing)

As shown in Figure 4, the number of light commercial vehicles increased between 2015 and 2019 in most EU Member
States, with only Denmark showing a 4% decrease. Croatia (41%) and Estonia (38%) have exceptionally high figures. Ireland
follows them with 25%, then Luxembourg and Slovenia with 23%. Hungary had 388,718 light commercial vehicles in 2015,
which rose to 470,454 in 2019 after a 21% increase. Overall, there is a 15-25% increase between countries. France is very
far behind with 3%, Greece with 7%, Italy with 8% and Portugal with only 2%. On average, the European Union saw a 10%
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increase. France has the highest number of vans of all the countries listed, with around 6 million. Figure 6 illustrates the

growth of medium and heavy goods vehicles in the European Union in 2019.
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Figure 6. Change in the number of medium and heavy vehicles between 2015 and 2019 (Own editing)

In contrast to light commercial vehicles, the number of medium and heavy goods vehicles increased less in the EU. Greece
saw a 2% decrease, Slovakia a 5 % decrease, and Finland stagnated. In Belgium, Denmark, France, Italy, Latvia and
Denmark, a slight increase in numbers was witnessed. Slovenia had the highest growth with 26%, followed by Romania and
Lithuania with 24% and Poland with 17%. For the EU, there was an 8% average increase between 2015 and 2019. The figure
is 10% in Hungary, with 96,109 medium and heavy goods vehicles in 2019, compared to 87,666 in 2015.

A descriptive statistical method was used to analyse further the small, medium and heavy goods vehicles involved in
freight transport. The results are presented in Table 1. The table shows that the number of elements analysed is 24 instead
of 27 Member States because no such data were available for Malta, Cyprus, and Bulgaria. Consequently, further analyses
were carried out for 24 Member States with 2019 data.

Table 1. Descriptive statistical results (Own editing)

Vans Medium and heavy vehicle
Average 1171290 pcs 259553 pcs
Standard error 320028.17 69270.62
Standard deviation 1567811.43 339355.33
Median 527772.5 95625
Mode - -
Minimum 38547 pcs 12300 pcs
Maximum 6029070 pcs 1150493 pcs
Sum 28110951 pcs 6229282 pcs

24 24

Sample number

The analysis shows significant differences in the number of transport vehicles between the countries studied. The average
for vans is nearly 1.2 million units, and for medium and heavy goods vehicles, it is 260,000. In terms of dispersion, there is
quite a significant variation in both cases.

Based on the preliminary studies and the literature review, our null hypothesis is that socio-economic development has
an evident influence on the extent of freight transport. In the next section, this hypothesis is tested and will be explored to
what time freight transport influences the socio-economic development if a relationship can be found.
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4. Regression analysis of the social and economic impact of freight transport

Linear regression was used to examine, among other things, the relationship between the change in a country’s population
and the characteristics of freight transport, such as fleet size and mileage, and was also prepared for the 24 countries
previously analysed. To determine this, the HDI and mileage of the nations, expressed in million tonne-kilometres, were
considered, and the relationship between the Human Development Index and the number of transport vehicles (Figures 7/a
and b) was checked
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Figure 7/a. Relationship between HDI and Running Performance (Own Figure 7/b. Relationship between HDI and Vehicle Fleet (Own editing)
editing)

The two graphs show no linear regression relationship for the data series under consideration. The relationship between
the number of road freight vehicles and mileage is analysed below. Figure 8 clearly shows that, in this case, a correlation
between the two data series can already be detected. R? is 0.58, which also supports the previous statement. In the present
case, this value is 15.699, which means that a 1% change in the fleet of vehicles leads to a change in mileage of about 16%
by 2019.
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Figure 8. Relationship between number of road freight Vehicle Fleet and Running Performance (Own editing)

Figure 8 shows a direct correlation between the number of road freight vehicles and the mileage of the countries studied.
This result indicates that a government, or even a company, can increase its transport performance by increasing the number
of its vehicles.

In the next step, the economic correlations were analysed. The relationship between the number of transport vehicles and
GDP is illustrated in Figures 9/a and b.
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Figure 9/a. Relationship between GDP and the number of transport Figure 9/b. Relationship between GDP and Running Performance
Vehicles (Own editing) (Own editing)

The test between GDP and the number of goods vehicles resulted in an R? of 0.66, suggesting a weak positive correlation
between the values and a significantly higher regression coefficient than the HDI tests. When analysing mileage and GDP,
the R? value is 0.45, suggesting that there is also a fragile relationship between them. The other values tested are shown in
Table 2.

In the analysis of fleet size and mileage, it was assumed that if the former is zero, i.e. if there is no transport vehicle, the
mileage is zero. In this case, the axle section is also zero since it starts from the origin. This assumption is not valid for the
other tests, so the line does not start from the origin in those cases.

The analysis of heavy goods vehicles shows that, although the Community transport policy is moving in a different
direction, there has been a steady increase in the number of road transport vehicles in the EU for almost all Member States
and, therefore, for the EU average. Only in very few cases has the number of road transport vehicles decreased in a given
country. Consequently, it is assumed that the volumes of goods transported by road have not reduced in the recent period,
but rather, as the market has required more transport vehicles, the area continues to grow. The correlations between GDP,
HDI, fleet size, and mileage in 2019 have been examined in the economic and social context. Linear regression results ascend
from the weakest to the most substantial relationship (Table 2).

Table 2. Results obtained by linear regression calculation

Parameters R? Regression constant Regression coefficient
Running Performance + HDI 0.0009 0.9000 1*10®
Vehicle Fleet + HDI 0.0011 0.8998 6*107%°
Vehicle Fleet + Running Performance 0.5792 0 15.699
Vehicle Fleet + GDP 0.6646 404 652 2*10°®
Running Performance + GDP 0.4545 26 744 7*10°8

The regression coefficient is small for mileage and HDI and fleet size and HDI, showing no strong correlation between
the value pairs. In contrast, the values compared to GDP are much higher, indicating a positive correlation. This yielded a
surprising result, given the economic link between each value when calculating the HDI indicator, and it was previously
assumed that HDI and each of the goods transport parameters were also related.

5. Conclusion

This article sought to answer the question of the relationship between economic and social indicators in a country and
fleet size and mileage. This analysis was carried out for the European Union Member States based on 2019 data. From the
data collected, it can be concluded that in most of the countries studied, the number of transport vehicles and the mileage
increased, indicating a continuous growth in road freight transport. There is a moderately strong positive relationship
between fleet size, mileage and GDP, so it can be said that these values generate each other in the direction of growth. In
addition to the economic effect, freight transport performance has been compared with HDI using linear regression. No
direct correlation between a country’s HDI indicators and road freight transport performance has been found.
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Due to the recent pandemia, another exciting area of research could be how these same values evolved in 2020-21. A
limitation of the study is that only one specific base year was examined, so it is impossible to get a fully comprehensive
picture. However, the analysis of the fleet size also revealed an increasing trend, which has been present in the past and is
likely to continue in the future. It is essential to highlight that current EU transport policy ambitions include the target of
zero-emission devices for passenger cars, vans and heavy-duty vehicles by 2050. Consequently, continued monitoring and
possible further development of research may be necessary. Overall, the results reflect the situation in the whole European
region, highlighting how the Community’s transport policy choices can affect the social and economic status.
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