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Abstract

Over the last 30 years, the competition in road transport has increased significantly. For a
transport company to maintain its position in the road freight transport market, the knowledge
of the accurate costs arising from the transportation process is an important tool in the current
competitive struggle. Carriers quantify the transportation costs in the process of price creation
using the routes utilization coefficient, also taking into account routes with an empty vehicle.
The value is usually set as a constant in the range from 0 to 1. The purpose of this paper is to
show that it is more appropriate and economically feasible to consider this as a variable which
depends on the direction as well as on the time of the transportation. In this analysis, a two-
factor ANOVA model was applied to actual data of transport offers to Slovakia from 18 different
countries recorded on a daily basis in a period of one year. The analysis shows that the direction
of transportation is a significant factor in the offer, and therefore it is appropriate to include this
factor in the price creation. The results of this analysis are in practice directly applicable to modify
the calculation procedures and thus gain a competitive advantage for the transport operator in
calculating the transportation price. Using this methodology, the carrier can determine the price
more accurately and achieve greater price competitiveness in road transport in the common EU

market.

Keywords: competitiveness, transport, coefficient, calculation, costs
JEL Classification: R48, H40

Received: May, 2020

1st Revision: April, 2021
Accepted: April, 2021

1. INTRODUCTION

Over the last 30 years, competition in road transport has increased significantly, with the road
freight transport market characterized by high competition among individual carriers. Although
the costs of transport operators have also increased significantly, the price for transportation has
not corresponded to an increase in costs (Ross, 2015; Rushton et al., 2010). In fact, price increases
for transportation are growing at a significantly slower rate as compared to the growth of costs.

This situation has led several carriers to breach EU legislation by subcontracting (Rotondo,
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2013). Carriers have thus sought to gain a competitive advantage by violating legal regulations
(Osterloh & Heinemann, 2013). The EU has amended the rules to ensure a fair market (Regulation
2020/1054). Howevert, the competition remains strong. The price for transportation within the
EU remained almost unchanged between 2000 and 2019 (Ferrari, 2016; Jourquin, 2019), whereas
costs have changed significantly, in particular, labour, toll, and fuel costs. Transport operators
seeking to gain a competitive advantage by optimizing costs (Krasnyanskiy & Penshin, 2016) need
to increase the efficiency of the provision of transportation in order to remain on the market
(Avetisyan et al., 2015). They utilise cost calculations dividing costs into variable and fixed costs.
Transportation-only costs are calculated for transportation separately (Ferrari, 2016; Kovacs, 2017).
However, costs are modified via the route utilization coefficient, the aim of which is to adjust costs
so that unladen routes are also included in the costs. The route utilization coefficient has a constant
value determined for a particular vehicle in the range from 0 to 1 (Engholm et al., 2020; Lada et
al., 2016). For a vehicle that transports milk from a farm to a dairy, for instance, it is not possible
to transport other goods on the way back, e.g. oil. Such a vehicle will drive back empty, while the
customer only pays for one-way transportation. The costs in one direction are therefore divided
by a coefficient of 0.5 in order to cover the return trip as well. But if the carrier is able to utilize at
least a part of the return trip, the coefficient increases, and thus the competitive advantage for the
carrier also increases. Currently, a constant value of this indicator is usually used in calculation tools
(Lada et al., 2016).

The purpose of this research paper is to verify that from the point of view of the competitiveness
of price creation in road transport, it is not economically feasible to use the route utilization
coefficient as a constant value. Moreover, the aim of the study is also to verify the hypothesis
that it is appropriate and more economically feasible in terms of considering the route utilization
coefficient as a variable, depending on the direction of the transportation as well as on the time of
the transportation during the week. The main contribution of this paper is the verification of the
variability of the route utilization coefficient based on actual data on transport offers to Slovakia
from 18 different countries. The data comes from the largest transport database, Timocom,
recorded on a daily basis within the period of one year. The study focuses on the analysis of the
dependence of transport offers to Slovakia on the factors of country direction and the day of the
week, but it can be assumed that similar results would be shown in an analysis focused on transport
offers to another country. The utilization coefficient defined in this study would provide catriers
with a competitive advantage in that they would be able to accurately determine the level of costs
for each transportation offer. Since such an approach to the determination of the route utilization
coefficient has not yet been published in studies by other authors, the research in this paper can be
considered innovative in this respect. The results of the study could have a significant impact on

competitiveness in the transport sector.

The paper consists of four chapters. The literatute review describes the current state of the issue
of cost calculation in road freight transport. Based on the scientific outcomes of other authors,
approaches to cost calculation currently in use are identified. The chapter on data and methodology
identifies the importance of the route utilization coefficient as well as characterizes the data
sources of the transport databases used for the research. In the results and discussion chapter,

the established hypotheses regarding the variability of the route utilization coefficient depending
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on the destination country and the day of the week are verified. In the final part of the paper, the
conclusions of the analysis are confronted with the conclusions of other authors, and a possible

further direction of this research study is suggested.

2. LITERATURE REVIEW

In doing business in road transport with economically feasible calculations, it is necessary to take a
special approach to fixed and variable costs (Jourquin & Beuthe, 2019). Such an approach to price
creation calculation is necessary, which is a condition stated in the studies of e.g., Forootani et al.
(2019), McLennan (1984), Vaishya & Sarkar (2019), Gnap (2002). Even so, in road freight transport
the route utilization coefficient must also be taken into account. The development of calculation
methods has been discussed by several authors, for example, Drozdziel & Piasecki (1995), Gnap
(2002), Baller et al. (2019), Lai (2010), Poliak (2013), Turner & Park (2008), Xie & Wang (2018).
From the point of view of competitiveness, it is necessary to apply an economically feasible cost
calculation (Valaskova et al., 2018, (Svabova & Durica, 2016), which is a prerequisite for the solid
decision-making by the entrepreneur in setting the price for the provision of a respective service
(Kliestik et al., 2018; Svabova et al., 2020). Several authors have stated that corporate taxation must
also be considered (Gnap et al., 2018; Osterloh & Debus, 2012; Osterloh & Heinemann, 2013).

Transport is specific because it also accomplishes a performance that is not directly included in the
price of goods (Kovacs, 2017). Lada et al. (2016) point out that the vehicle not only accomplishes
the performance with the load but also performs the vehicle transfer from the place of unloading
the consignment to a place of loading the consignment for the subsequent transportation. To
ensure the effectiveness of the transport for the carrier along with price competitiveness of the
transport, it is also necessary to include these costs of such transfers in the customer’s price for
the provided transportation of consignments. According to the calculation methods described by
Kedzior-Laskowska (2019), Lai (2010), Poliak (2013) and Rothengatter (2019), the variable costs for

specific transportation are modified by the routes utilization coefficient as follows
VG = (floey di))/K, M

where Ve, are the transportation-related costs variable which is a function of the unit variable
costs per kilometre ve, and the distance travelled dutring the transportation dy, adjusted by the
route utilization coefficient K which expresses what proportion of the total distance travelled
will be used by the carrier for the transportation. The value of the route utilization coefficient K
has been determined by several authors as a constant. For example, Bokor & Markovits-Somogyi
(2015) state in their study that for a tank vehicle that returns empty, the value of this coefficient is
0.5. As reported by Bao & Mundy (2018), Drozdziel & Piasecki (1995), Gnap (2002) or Engholm
et al. (2020), for international transport a value of the route utilization coefficient K in the range
of 0.8 to 0.9 is recommended. The coefficient does not adjust the fixed transport costs (FC.),

which are given by the formula

FC= ftfepmn), @
where fcp, are the fixed costs per one day of operation of the vehicle and n is the number of days

of transportation.




The number of days of transport is indicated in formula (2) by n and means the number of days
that a particular one transport lasts (for which an invoice is issued). Then, the number of days of
operation per year, i.e. how many days per year (out of 365 days) the vehicle works, is denoted by
Dy, used in the following formula (3).

Given that the vehicle does not operate every day of the year, it can be argued that the fixed
costs per one day of operation nfj, are a function of the fixed costs per year per vehicle Fe,
and the number of days of operation of the vehicle per year Dy. That is, the fixed costs per one

transportation depend on the calculation methods currently used as follows
FC, = f(FCy; Dysn). ©)

Gnap et al. (2018) note that most transport companies only record their internal costs incurred
in the course of their business, whereas they do not consider external costs, which they are
unable to quantify from the accounts. Trigaux et al. (2017) state that these costs arise due to
the performing transportation services, e.g. costs of infrastructure, environmental protection
costs, etc., and are paid in most cases by the state. However, this study will not deal with these
costs further, as these costs without their internalisation do not affect the costs of the carrier in
particular transportation. Also, the impact of the quality of the transportation service, which
also significantly affects the competitiveness of the transport operator, will not be taken into
account further in this study. The relationship between the quality and competition of transport
services is discussed, for example, by Askari & Peiravian (2019), Gasparik et al. (2015), Jourquin
(2019), Litman (2019).

Based on the literature review, it can be stated that several authors deal with calculations and the
method of counting return transportation. In contrast, they determine this recalculation using
a constant value of the coefficient K. However, with the advent of more powerful computer
technology, it is possible to monitor the route utilization coefficient K in more detail and
determine it more precisely in the form of a variable. This approach to price creation cannot yet

be found in studies published by other authors so far.

3. RESEARCH OBJECTIVE, METHODOLOGY AND DATA

The research objective of this paper is the route utilization coefficient which significantly affects
the calculated costs for particular transportation in road freight transport. From the point of
view of maintaining the company’s position on the road freight transport market, the knowledge
of the accurate costs that arise during the transportation is an important tool for the carrier in
the current competitive struggle. Based on the results of the studies by Albalate et al. (2015)
and Mitsakis et al. (2015), in Europe, there are significantly higher east-west traffic flows in
comparison with north-south routes. That means, if transportation performed from Central
Europe was terminated in Southern Europe (e. g. Serbia), the carrier would be less likely to
obtain transportation back, compared to the transportations terminated in Western Europe (e. g.
Germany). Based on this assumption, the purpose of this research is to verify the hypothesis that
the route utilization coefficient is a variable, depending on the transportation routing. Within
the EU, in the form of social law (Regulation 2020/1054), rest in the vehicle is limited during

the weekend, so it can be assumed that more carriers will be willing to take over a consignment
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for transportation at the beginning of the week compared to the end of the week. Based on this
assumption, the second aim of this analysis is to verify the hypothesis that the route utilization

coefficient depends on the day on which the transportation is commenced.

In order to be able to identify a change in the routes utilization coefficient in connection with
a change in the direction of the transportation and to avoid as much as possible the specific
influence of respective regions, this study used data published by transport databanks to
identify a change in demand, given that, in most cases, carriers use these transport databanks in
search for return transportation services (Nowak et al., 2019). A transport databank is a virtual
place where the demand and supply of transportation in road transport meet, i.e. a database
of transport demand for unoccupied consignments for ride and offers of accessible vehicles
to which transportation is not assigned. We used data from the largest transport databank,
Timocom, in which 43,000 companies from Europe are registered, and the database processes
on average 750,000 transportations per day across the whole Europe (Timocom, 2020). Since
the Timocom transport databank does not archive the current status of vehicle offers and free
transportation offers between every two countries in the databank every day, we downloaded the
data separately on every calendar day during the research, focusing on data on transport offers
to Slovakia. The research lasted from 1 September 2018 to 31 August 2019, during which we
identified the proportion of offered free transportations to Slovakia in the transport databank
and the proportion of offered accessible vehicles for transportation services. In order to verify
the variability in the development of the route utilization coefficient, it is sufficient to focus
the research only on return transportations to one country. Therefore, the study is aimed at the
supply of the return transportations to Slovakia from the following countries: Belgium, Bulgaria,
the Czech Republic, France, the Netherlands, Luxembourg, Hungary, Germany, Poland, Austria,
Romania, Slovenia, Serbia, Spain, Switzerland, Italy, Turkey, the United Kingdom. These are not
all countries of the European Union, but selected countries cover all transport routes from the

European Union to Slovakia.

In the paper, a multivariate test of the equality of mean values is used in order to verify the
differences among the transportation offers on the individual days of the week and in the
respective countries. The test was performed using the Analysis of Variance (ANOVA). With
this ANOVA model, we verified whether the mean values of the transportation offer to Slovakia
on individual days of the week or in particular countries should be considered the same or they
differ significantly, or in other words, whether there exists a significant effect of the day of the
week or a country on the level of the transportation supply to Slovakia. The verification of the
assumptions of the ANOVA model brings the following results. The normal distribution in the
individual subgroups, based on the factor levels, was not confirmed. However, in this case, given
the number of measurements in the particular subsets, we consider that this method is robust
enough to not meet the assumption of normality because of the central limit theorem (Blanca
et al., 2017; Schmider et al., 2010). Homoskedasticity was verified using Levene’s test, which
resulted in the rejection of the null hypothesis about homoscedasticity. For this reason, we tried
to apply a robust Welch test. Using the Welch test, we obtained the same result as in the ANOVA
model. In any case, if we used the Kruskal - Wallis test instead of the parametric ANOVA model,
we would get the same results as from the parametric ANOVA model.




All tests were performed at a significance level of 0.05. If significant differences in the levels
of transport supply to Slovakia were found using the ANOVA model, the subsequent multiple
comparisons wete performed using the Games - Howell post-hoc test in order to find those pairs
of days (or countries) in which the mean values of the transportation offer to Slovakia differ
significantly. The result of this method will identify those pairs of levels of the investigated
factor of the days or countries in which the mean values of the transportation offer to Slovakia
differ significantly. The Games — Howell method was chosen as suitable because of the

heteroscedasticity of the subgroups (Ruxton & Beauchamp, 2008).

4. RESULTS AND DISCUSSION

In order to be able to verify the dependence of the value of the route utilization coefficient on
time, every day in the observed period of one year from each of the 18 countries, the authors
identified the proportion of the offered transportations from the total number of entries in the
transport databank. Table A in the Annex shows the descriptive characteristics of the return

transportation offers to Slovakia from all countries for the individual days of the week.

Based on the number of measurements from all analysed countries on the individual days, it
can be seen that the individual days of the week were not evenly covered in the sample during
the study period. This was due to the fact that days that would not be considered typical, such
as public holidays, Christmas, Easter, etc. have been excluded from the sample. However, given
the sufficient sample sizes, this slight imbalance in the samples does not present a problem in
evaluating the test results. The mean values of the proportions of the return transportation
offer to Slovakia on individual days of the week are represented via the averages. The variability
of the transportation offers (quantified by standard deviation and also in relative terms by the
coefficient of variation) is quite large on all the days of the week. Still, a comparison of the
individual days indicates the same variability of the transportation offers. This variability is
probably due to significant differences among the countries, which also has an impact on the

discrepancies between the individual values and the average on a given day of the week.

The main aim of this study was, using the ANOVA test, to verify whether there exist significant
differences among transportation offers to Slovakia on the individual days of the week, or we
can consider the levels of transportation offers to be the same and the day of the week is not
the factor that significantly affects their level. Based on the values of the average transportation
offers on the particular day of the week (Table A in the Annex), the difference between Tuesday
and Thursday is noticeable. In contrast, this difference is at the level of about 1.31%. To verify
the statistical significance of these differences, the day of the week was used as the fixed factor

in the ANOVA model.

Moreover, the influence of the individual countries to which the transportation is performed
on the possibility of performing the return transportation was also of interest in this study. The
characteristics of proportions of the return transportations offered from individual countries to
Slovakia are listed in Table B in the Annex. All countries were evenly represented in the samples,
with 256 values. In this case, based on the average values of the transportation offers in individual

countries, it can be assumed that the influence of the country to which the transportation is
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performed will be confirmed and that there exist significant differences among the individual
countries. The variability of the values is also relatively high in this case, ranging from almost
40% in the Czech Republic to more than 143 % in Switzerland. Similarly, as in the case of the
impact of the individual days, the country was considered to be another fixed factor in the
ANOVA model.

Along with these two factors, their interaction was also included in the model. The results are

presented in the form of a univariate general linear model in Table 1.

Tab. 1 — ANOVA model of the effects of the day, country, and their interaction on the

transportation offer. Source: own research

Tests of Between-Subjects Effects

Dependent Variable: transportation offer

Source Type 11T Sum df Mean Square | F Sig.
of Squares

Corrected Model 1088029.390a | 125 8704.235 51.035 <.001

Intercept 1813558.912 | 1 1813558.912 | 10633.396 | <.001

Day 915.563 6 152.594 0.895 0.498

Country 1078843.336 | 17 63461.373 372.092 | <.001

Day * Country 6014.856 102 58.969 0.346 <.001

Error 764419.088 4482 170.553

Total 3673078.000 | 4608

Corrected Total 1852448.478 | 4607

The coefficient of determination (R-squared) of this model is 0.587 and the adjusted R-squared
has a value of 0.576. The test result indicates that for the individual days of the week, the
differences in the offers of transportations to Slovakia are not significant (p-value = 0.498).
Thus, after the analyses of all respective countries included in this study together, there was no
evidence of the significant impact of the day of the week on the transportation offers to Slovakia.
For this reason, it is not significant for the carriers to change the route utilization coefficient on

the individual days of the week in their price calculations.

Moreover, the model in Table 1 shows that the average proportion of the transportation offer to
Slovakia is significantly influenced by the country from which the transport is directed (p-value
<.001). The interaction between the day of the week and the country turned out to be significant
too (p-value <.001).

Since the assumptions of the ANOVA method were not exactly met, also a more robust Welch F
test was applied for the same purpose, which is suitable in case the homoskedasticity assumption
is violated. Also, the nonparametric Kruskal — Wallis test was applied. All approaches give the
same result. Namely, the significant influence of the country was demonstrated and, conversely,
the influence of the day of the week on the level of supply of transport from all countries was

not demonstrated.




Given the results and considering the heteroscedasticity, the authors used a post-hoc Games —
Howell test to analyse all pairs of countries in order to identify significant differences between
the transport offers to Slovakia. The authors summarized the results of the verification in the
form of the couples of countries, where within the couple, the differences among the offers of

transportation to Slovakia are not significant. These results are listed in Table 2.

Tab. 2 — Post-hoc multiple comparisons by Games — Howell test. Source: own research

Multiple Comparisons
Country Mean Difference (I-]) | Std. Error Sig.
Austria Hungary 1.70 1.401 0.999
Bulgaria -1.64 0.537 0.183
France -0.34 0.703 1.000
Belgium United Kingdom | -1.82 0.702 0.466
Romania -2.06 0.742 0.333
Spain -0.78 0.576 0.997
France 1.30 0.758 0.963
Germany -2.73 0.878 0.157
. United Kingdom | -0.18 0.757 1.000
Bulgaria ;
Romania -0.42 0.794 1.000
Serbia -2.77 0.814 0.070
Spain 0.86 0.642 0.997
United Kingdom | -1.48 0.882 0.970
France Luxembourg 2.55 0.770 0.089
Romania -1.72 0.914 0.916
Spain -0.44 0.785 1.000
United Kingdom | 2.55 0.988 0.468
Germany Netherlands -0.84 0.869 1.000
. Romania 2.31 1.016 0.703
Serbia -0.04 1.031 1.000
Romania -0.24 0.914 1.000
United Kingdom Serbia -2.59 0.931 0.330
Spain 1.04 0.785 0.998
Ttaly Turkey 1.27 1.264 1.000
Luxembourg Switzerland 1.75 0.603 0.252
Netherlands Serbia 0.80 0.804 1.000
Romania Serbia -2.34 0.961 0.578
Spain 1.28 0.820 0.985

In the previous table, the pairs of countries for which the difference between the mean values

of the supply of transport to Slovakia was not shown to be significant are listed. Therefore, for
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these countries, the same value of the route utilization coefficient can be assumed. The pairs of
countries not included in this table are those for which the difference in the mean values of the
transport supply was significant. For these countries, it is quite appropriate to consider setting
the route utilization coefficient at different levels.

Based on this research, it can be stated that the route utilization coefficient is not constant in
terms of traffic routing. Therefore, the coefficient can be considered as a function of the return

transportation T

K=#Ty,.), Q)
where U represent the countries of the unloading of the goods and L is the carrier’s seat or the

starting point of the transportation.

The total costs of the carrier for the performed transportation also correspond to this
development. If the carrier has to make a long transfer of the vehicle without a load, higher costs
for the transportation must be taken into account. To adjust the costs related to transportation,
the route utilization coefficient given by the formula (4) above should be used. The formula for

the total transportation-related costs can then be adjusted as follows:

TC,= VC,t FC= firgs dy )/K + flform) )
or using (4),
TC, = f(vey dy )/(E(Ty ) + ffepsn). ©)

A comparison of the results of this study with the investigations by other authors shows that
with the application of the route utilization coefficient in the transport price calculation, the
carrier can gain a significant competitive advantage. In their study, Bokor & Markovits-Somogyi
(2015) preferred to use a coefficient value of 0.5. In research by Bao & Mundy (2018), Drozdziel
& Piasecki (1995), Gnap (2002), and Engholm et al. (2020), the values of the coefficient K
within the range of 0.8 to 0.9 are used. A comparison of the results of the application of this
coefficient for specific countries shows the differences in the transport prices. These differences
are particularly visible for those countries where the level of transport supply is very low, such
as France and Luxembourg. As the average daily supply of transport from these countries to
Slovakia is low, from France on average 8.78% of offered transport, from Luxembourg 6.23%,
with a very high probability, the vehicle will return to Slovakia empty. This fact will be greatly
reflected in pricing. If the carrier uses the constant value K = 0.8 proposed by the authors in
the mentioned studies, the calculations may be misleading and the profit will not be as high as
had been estimated. A loss may even be incurred, although the transaction for the transport was
assumed to be profitable when the contract of carriage was concluded. If the carrier applies the
methodology of setting the level of K as proposed in this study, setting the coefficient to the
level K = 0.5+ 0.0878 - 0.05=0.5378 where 0.5 is the coefficient for the route to the France and
0.05 is the correction due to a transfer between the place of unloading of the goods and the place
of further loading of the goods, this calculation will provide them with better cost guidance.
Therefore, using the variable route utilization coefficient, the carrier can identify inefficient
transportation to a country with a low return offer and adjust the offered transportation price at

which the carrier is willing to carry out the transportation.




The opposite is also true. Transportation to some countries which appear to be inefficient in terms
of a regular route utilization coefficient may be effective if a sufficient return offer identified by
a variable coefficient is also figured in. Examples are the Czech Republic and Poland, where
the supply of transport to Slovakia is the highest, averaging 59.52% and 51.94%, respectively.
From these two countries, therefore, a higher supply of consignments than free vehicles exists,
so there is a low probability that the vehicle will make the return route empty. Instead of the
constant value K = 0.8 proposed by the previously mentioned authors, it is appropriate to use the
level K = 0.95 proposed in this study (where 0.05 is again a correction due to the transfer of the
vehicle between the place of unloading the goods and a load of new goods). Applying the value
of the coefficient set in this way will bring the price competitiveness to the carriers, as the price
determined in this way will be lower than by using a constant coefficient, yet sufficient for the
carrier to cover the costs. Of course, it is possible to adjust the efficiency by the increasing the

price, i.e. the customer pays for the return transportation of the empty vehicle as well.

To summarize, the results of this analysis show that it is economically more advantageous and a
more accurate calculation for the carrier to use a route utilization coefficient set concerning the
country from which the transport is directed. It can be assumed that the same conclusions would
apply to transport to countries other than Slovakia. Our research did not show that the route
utilization coefficient is dependent on the date of the transportation. If the transportation takes
place a specific country, the transport operator can use the same value of the route utilization

coefficient in the cost calculations throughout the whole week.

5. CONCLUSION

International road freight transport operators currently operate in the common market of the
European Union in ways that they can all perform international transportations under the
same conditions. On the one hand, the entire EU market has been opened up for the carriers
from individual European countries, but competition has also increased significantly. A higher
competitive environment raises the demand for more accurate cost calculations. In the analysis
of the cost calculation procedures, the authors identified a blank space for the possibility of
data specification for the decision-making process of the carriers. The authors found that in
the past the authors preferred cost calculations divided into direct and indirect costs. Currently,
cost calculations subdivided into variable and fixed costs are preferred. However, in the studies
published so far by other authors, no approach has been found for the use of the route utilization
coefficient as a variable value within the process of the cost calculations. All the analysed
resources consider this coefficient as a constant value ranging from the interval (0.1). Therefore,
in this paper, the authors conducted extensive research on the data of 43,000 transportation
companies offering transportation in 19 countries through the entries of the transportation
offers and accessible vehicles in transportation databases. Although the current calculations use
a constant value of the route utilization coefficient, this study has shown that such a procedure
is not the best one for maintaining the competitiveness of the carrier in specific markets. Based
on the analysis of 750,000 entries on a daily basis within the period of one year, we identified the
dependence of the route utilization coefficient upon the country of the transportation routing.

The authors also researched the dependence of the route utilization coefficient with regard to the
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particular day of the week in which transport is commenced. However, the effect of this factor

on the coefficient was not confirmed.

The authors are aware that there are special transportation types for which the application
of the route utilization coefficient is problematic because it is not possible to perform return
transportation in such vehicles. This applies in particular to tank vehicles intended for the

transport of dangerous goods or foodstuffs. In the paper, the authors have dealt with common
flatbed trucks.

In the future, the authors recommend focusing research on the identification of the route
utilization coefficient modification for refrigerated trucks, for which it is also possible to
perform return transportations in a limited way. As the impact of the interaction between
days and countries has also proved to be significant, the carrier can adjust the route utilization
coefficient even more precisely based on a combination of these two factors. But if the carrier
wanted to use the pairs created in Tab. 2 to design common levels of the coefficient K for them,
the problem would be that these pairs are not disjunct, which can be seen as a limitation of our
study. Therefore, the future direction of this study lies in the creation of clusters of countries
for which it is appropriate to propose common route utilization coefficients K. It would also
be beneficial to measure the coefficient in actual conditions and to estimate the accuracy of the
coefficient obtained from the methodology proposed in this study. Another possible limit of the
study may be the fact that data for all EU countries were not used for the analysis. Nevertheless,
the obtained results can still be considered highly applicable and generalizable.
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APPENDIX

Tab. A — Proportion of return transportations offered from all analysed countries to Slovakia

depending on the specific day of the week in (%). Source: own research

Day N Mean (%) | Std. Coeff.  of | Minimum | Maximum
Deviation | Variation (%o) (%o)
(%) (o)
Monday 594 19.77 20.145 101.90 2 87
Tuesday 630 19.22 20.111 104.64 2 87
Wednesday | 684 19.98 20.544 102.82 2 86
Thursday | 684 20.53 20.52 99.95 2 87
Friday 666 20.41 19.983 9791 2 86
Saturday 648 19.41 19.183 98.83 2 81
Sunday 702 19.75 19.878 100.65 2 83
Total 4608 19.88 20.052 100.87 2 87
u 97



Tab. B — Characteristics of proportions of the return transportations offered from individual

countries to Slovakia in (%0). Source: own research

_ Coeff. of _ .
Std. Deviation o Minimum | Maximum
Country N Mean (%) Variation
(%) €0) (%)
(Y0)
Austria 256 29.7 16.081 54.14 5 85
Belgium 256 8.45 5.168 61.16 2 27
Bulgaria 256 10.08 6.873 68.18 2 32
Czech
. 256 59.52 23.626 39.69 11 87

Republic
France 256 8.78 9.984 113.71 2 74
Getrmany 256 12.81 12.251 95.64 2 83
United

. 256 10.26 9.978 97.25 2 76
Kingdom
Hungary 256 28.01 15.615 55.75 3 84
Ttaly 256 23.7 10.993 46.38 8 71
Luxemboutg 256 6.23 7.214 115.79 2 43
Netherlands 256 13.65 6.563 48.08 2 34
Poland 256 51.94 20.825 40.09 11 80
Romania 256 10.5 10.683 101.74 2 74
Serbia 256 12.85 11.057 86.05 2 55
Slovenia 256 35.18 16.359 46.50 2 65
Spain 256 9.22 7.624 82.69 2 50
Switzerland 256 4.47 6.412 143.45 2 54
Turkey 256 22.43 16.974 75.68 2 77
Total 4608 | 19.88 20.052 100.87 2 87
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