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ABSTRACT 

Due to the growth of world trade, the globalization and technological progress, the demand 

for transport services has been continuously growing, which stimulates further need for 

establishing a more sustainable transport. Many goods travel long distances to reach their 

destinations, and these long distances are a prerequisite for introducing a form of multimodal 

transport in the transporting process. The institutions in charge in the European Union saw 

the need for the development of multimodal transport already twenty years ago, with the aim 

of facilitating sustainable transport and defining the objectives for the years 2030 and 2050. 

Better use of the railway and inland waters as transporting options that cause considerably 

less pollution than road transport represents the basis for the realisation of the goals set by 

the EU. The analysis of transport according to single transport branches shows that road 

transport is still dominant and there are no significant reductions in the amount of transport 

realized on the routes over 300 kilometres. In addition, freight transport on inland water 

routes and railroads has been recording negative growth rates, which reflects the necessity 

for the revision of the measures that stimulate Member States to participate in building a 

uniform network of multimodal transport in the EU.  
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1. INTRODUCTION  

Owing to globalization, the technological progress and the recognition of the need for 

reducing the negative impact of transport on the environment, over the last decades, 

multimodal transport has been more and more in the focus not just of the European Union, but 

other parts of the world as well. In line with that, freight consolidation is gaining on 

importance, too (Lv et al, 2019), especially the one including the use of the transport branches 

that do not pollute as much, like rail and inland water navigation. Transport has been 

polluting our environment for decades and we are facing the challenge of moving towards a 

more sustainable transport system in order to try to reduce the damage (Reichenbach, 2019). 

An integrated multimodal system is seen as a good option for dealing with the problems of 

environmental pollution, rising fuel prices and traffic congestion. Such a system may be of 

critical importance when companies are trying to be successful both home and abroad (Harris, 

Wang and Wang, 2015). Unlike regular, conventional transport, multimodal options are 

combinations of two or more modes of transport (Nikolić, 2003) and this eems like a really 

good tool for tackling problems like congestion and pollution (van Nes, 2002). Multimodal 

transport systems have a strong correlation with the schedules of the individuals (Chow and 

Djavadian, 2015). 

Goods have been transported in a certain way for ages and the time has come to think of some 

other options to reduce the economic costs and the impact on the environment (Jahn et al, 

2020: 5). Already in 1996, the European Commission defined a framework for the 

introduction of the Trans-European transport network (TEN-T), and later on clearly specified 

the objectives to be achieved before 2050. Reaching these objectives will help build a unified 



multimodal transport network in the European Union (European Commission, 28.03.2011). 

Regarding the transport policy in the European Union, it is important to note that transport is 

one of those areas for which all Member States are responsible i.e., they retain the right to 

individually deal with and regulate those matters that the EU has not encompassed in the 

common policies and strategies regarding multimodal transport (European Court of Auditors, 

2018). As mentioned above, the focus of this paper is on multimodal transport in the 

European Union i.e., its significance in developing a more sustainable transport in the EU. 

The introductory part is followed by an overview of the selected research on the advantages of 

multimodal transport and the importance of its development for the transport of both goods 

and passengers. The analysis of multimodal transport in the European Union is presented in 

the third section, followed by the concluding remarks in the fourth section. 

 

2. OVERVIEW OF THE LITERATURE ON MULTIMODAL TRANSPORTATION  

Using the advantages of different transport branches and combining them into a functional 

multimodal transport system offers great opportunities (van Nes, 2002). Multimodal options 

that combine private and public transport have been gaining on importance (Zhang et al, 

2011: 314). Today, people travelling for different reasons use different modes of transport, 

including personal vehicles, bicycles, buses, trains, the metro. Each of these have their own 

pluses and minuses, and travellers opt for those combinations that match their current needs 

best (Liu et al, 2019). However, these possibilities bring new logistical challenges, like the 

organisational and financial rearrangements for all the included parties. This should be done 

in a manner so as no one suffers delays, long waits for another transport mode in the 

multimodal chain, which means new standards and time-table synchronisations are vital. A 

modal transport network consists of different components: the networks for private transport, 

public transport, and other transport services that are a part of the multimodal transport 

system (van Nes, 2002). The goal of multimodal mobility is not just reducing pollution and 

other negative effects of heavy traffic. Multimodality also influences private lives and 

lifestyles; it changes individual behaviours, relationships, and social interactions 

(Reichenbach, 2019). Dib et al (2017) offered a multicriteria algorithm for identifying 

solutions for the complex planning of multimodal itineraries. They included the following 

mobility options: railway, bus, tram and the pedestrians. Several variables were used as the 

optimization criteria: travel time, the number of transfers and the total walking time. The 

research had the aim of building an Advanced Traveller Information System (ATIS) that 

would provide information to the passengers before they start their travel. Such a system 

should enable travellers to easier become active users of the multimodal network (Dib et al, 

2017).  

Besides the fact that the advantages of multimodal transport can be reflected through 

combinations of private and public transport services, innovative multimodal systems can be 

used for upgrading the railroad standard car transport. Dočkalíková, Cempírek and 

Indruchová (2020) highlight the innovative concept of Innofreight
1
 for railway transport. This 

company offers logistics solutions that meet the requirements for technical interoperability 

specifications which can be used throughout the Trans-European Transport Network. 

Innovative solutions and digitalisation are the right tools for developing a unified multimodal 

transport system in the European Union. In this way, all transport modes would be brought 

under the same service of uninterrupted transport of passengers and goods (European Court of 

Auditors, 2018). Multimodal transport is the best possible combination of different modes of 

transport, each with its own advantages, such as the flexibility of road haulage, the large 

                                                           
1
 Innofreight was founded in 2002 and it is oriented towards the development of innovative solutions for rails. 

Their equipment is used on tracks in 20 European countries and rolls on all three common European gauges. 



capacity of railways and the lower costs of short/deep-sea transport (Zaheer, 2008). Besides 

the advantages related to environmental protection, multimodal transport lifts some of the 

burden from of the backs of manufacturers because they no longer need to allocate time for 

the communication with individual transporters; multimodal transport operators are in charge 

of the entire organization of the transportation process (Shakil and Mostafa, 2018: 62). The 

operator needs to carefully consider the market demand and mind the needs of the customers 

in order to ensure customer loyalty; this also includes the shortening of the transit time, which 

is definitely in everybody‟s interest (Xu and Rong, 2021). Dua and Sinha (2019) looked into a 

set of dimensions that influence the quality of a multimodal transport service. These 

dimensions include the following: customers‟ perspectives (the six “rights” and their 

perceptions), relationship perspectives (the three C‟s – cooperation, competition and 

collaboration among stakeholders), operational perspectives (resources, constraints, 

processes, visibility and anxiety), financial perspectives (fixed, variable, and opportunity costs 

and benefits) and risk perspectives (disruptions with and without past information and data, 

frequency and magnitude). The quality of the multimodal chain will be affected if any of 

these dimensions are disrupted. The same authors imply that the quality of multimodal 

transport can be maintained with the use of a causal approach; one should take into 

consideration the effects of any imbalance arising in the multimodal chain, the recovery 

period and the impacts on customers‟ expectations and perceptions (Dua and Sinha, 2019). 

The fact supporting multimodal transport is that it is a more favourable option for the 

standardised cargo units including containers, pallets, swap bodies and trailers favour (Van 

Schijndel and Dinwoodie, 2000). 

Wang et al (2020) calculated multimodal transport line parameters based on a “Witness” 

software simulation. The simulation in question covered the transport along the Wuhan-Berlin 

transportation route. In doing so, the authors have come up with a framework for the 

efficiency evaluation of multimodal transport, with the aim of reducing carbon emissions 

caused by the transport activities. The evaluation of efficiency is important both to the 

multimodal operators and the shippers and they all have similar objectives. The cost of 

transport and the time consumed always come first. This means that the conservation of 

energy and the reduction of carbon emissions come second. Also, energy consumption is the 

priority when compared to greenhouse gas emissions (Wang et al, 2020). Consolidating 

multiple modes of transport can bring many benefits. For example, container shipping can be 

easily arranged, where the fixed costs of the containers can be offset by the transport of the 

containers and the distribution of the cargo. In this way, container capacity can be used very 

efficiently. Because of the growing interest in multimodal transport options, this industry has 

been receiving a lot of attention (Lv et al, 2019). Kilani, Diop and De Wolf (2022) have 

developed a transport model for the North of France. The model has been used for the 

consideration of the impact of some policies that had been introduced and which relate to the 

limitations of polluting gas emissions and congestion. The authors considered the following 

modes of transport/mobility: walking, cycling, private vehicles and public transport (buses, 

regional trains, trams and the metro). Following to that, a multimodal transport system is 

definitely a good option because the users can combine two or more modes for a single trip. 

However, there is a downside to this current version because there is a lack of flexibility in 

the combination of several transport modes and, for now, it remains limited to some extent 

(Kilani, Diop and De Wolf, 2022). 

Transport companies that wish to introduce multimodal transport systems will need to 

promote more cooperation among themselves. In addition, they need to consider large 

investments being made to generate sufficient economies of scale to cover their capital costs. 

Not to stop there, improvements should be made to the equipment, and companies should try 



to focus on faster and cheaper services based on ro-ro ships and trains, automation, and self-

loading and unloading transport equipment (Van Schijndel and Dinwoodie, 2000: 238-239). 

Another research on multimodal transport was conducted by Banomyong (2000). It relates to 

the multimodal transport corridors in South East Asia, particularly in Lao PDR. The results of 

the primary research suggest that the speed, reliability and cost play the most important role in 

deciding on the transport options. The research also confirms that the most competitive 

multimodal transport corridor is a combination of road, rail and sea (Banomyong, 2000). A 

multimodal combination including sea transport is the correct choice for many companies 

because it implies reducing the costs and travel time. However, there are other possible 

combinations of multimodal transport which can ensure competitiveness (Dua and Sinha, 

2019). 

 

3. MULTIMODAL TRANSPORTATION IN THE EUROPEAN UNION 

Multimodal transport is more difficult to organise than regular transport services. This is due 

to the fact that many different processes and people are involved, and this requires careful 

planning and some serious effort. Therefore, the cost-effectiveness of a certain combination 

cannot be guaranteed, and it is rarely competitive on short distances (Research & Education 

on Eco-Friendly Transport, 2016). For many years, one of the main goals set by the European 

Union has been to increase the scope of multimodal transport. In order to do so, it is necessary 

to make a transition from road transport to alternative solutions. Unfortunately, despite 

numerous efforts put in by the European Union to expand the multimodal network, it has not 

been developing in line with the defined goals (European Court of Auditors, 2018).  

One of the main reasons for strengthening the role of multimodal transport relates to reducing 

negative impact on the environment. European transport policy aims at 60% reduction in 

greenhouse gas (GHG) emissions from transport compared to the 1990 levels (Eurostat, 

March 2022). First, it is necessary to note that if we are to look at the CO2 emissions, road 

transport generates 103g/tkm, inland waterways 32g/tkm, and the railway only 19g/t km (Jahn 

et al, 2020: 5). Technology progress and development of innovative solutions have had 

impact on the reduction of the CO2 emissions generated by road transport, which generated 

153,71g/tkm in the year 2000 (European Environment Agency, 04.01.2017), which suggests 

that the new data of 103g/tkm is a reduction by one third. Despite this reduction, road 

transport causes 3.25 times more pollution than inland waterways and 5.4 times more than the 

railway. These differences are the best reflection of how a combination of the road with the 

railway and inland waterways can contribute to the development of a more sustainable 

transport. In 2019, the entire transport industry generated 16.5% of the total GHG emissions. 

However, if we are to observe individual branches of the transport industry, we can conclude 

that road transport is in fact the main pollutant, with the share of 71.7% in the GHG emissions 

in 2019. The reasons for preferring railway and inland waterways are best reflected in their 

shares in the GHG emissions. Figure 1 shows that in 2019, the share of railway in the entire 

industry was only 0.4% and water transport 14.1% (maritime – 12.5% and inland – 1.5%).  
 



 
Figure 1. GHG emissions from transport in EU-27 (million tonnes CO2) 

(Source: author according to European Commission (September 2021). Statistical pocketbook 2021. 

EU transport in figures, Luxembourg: Publications Office of the European Union, p. 134) 

 

For decades, road transport has been a dominant branch in the transportation industry in the 

European Union, so it is not surprising that, in 2019, its share was 52%, with the maritime 

transport of goods included (Figure 2). Moreover, when the transport along the maritime 

routes is included, the dominance of road transport is even more prominent. Inland waterways 

and railroad only take up 16.10% of the total transport of goods, which is definitely a 

disturbing fact. These branches are the pillars of sustainability and should be the main 

components of multimodal transport. Their low share in the total transport reflects the fact 

that it is going to be rather difficult for the goals set by the European Union to be achieved 

before the year 2030. 

 

 
Figure 2. Transport of goods in EU 27 by mode in 2019 (%) 

Source: author compiled according to European Commission (September 2021). Statistical 

pocketbook 2021. EU transport in figures, Luxembourg: Publications Office of the European Union, 

p. 19 
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As previously mentioned, multimodal transport is not competitive on shorter distances. Due to 

that, in its goals relating to the development of a unified multimodal transport network, the 

European Union has placed the focus on the long-distance transportation routes, i.e., routes 

over 300 km and it mandates the following (European Commission, 28.03.2011): 

1. 30% of road freight transport over 300 km should shift to other modes such as rail 

and/or water transport by the year 2030; furthermore, before 2050, the percentage of 

the road transport shifting to more sustainable modes should be 50%, supported by 

efficient and green freight corridors. This implies updating the existing and developing 

new appropriate infrastructure. 

2. A completed European high-speed rail network by 2050. The length of the existing 

high-speed rail network tripled by the year 2030 and keep maintaining an extensive 

railroad network expanding across all the Member States. By 2050, the majority of 

medium-distance passenger transport should go by rail. 

3. A fully functional and EU-wide multimodal TEN-T „core network‟ by 2030; extend to 

a high-quality and full-capacity network by 2050, supported by a corresponding set of 

information services. 

4. By 2050, connect all core network airports to the rail network, preferably high-speed; 

ensure that the rail freight network is connected to all core seaports and, where 

possible, to inland waterway system. 
 

  

From 150 to 299 km From 300 to 999 km Over 1000 km 

2018 2019 2020 2018 2019 2020 2018 2019 2020 

EU 335.597 342.115 341.455 703.342 730.397 730.810 335.689 349.907 340.010 

Belgium 11.795 12.974 11.692 15.619 18.120 18.634 1.112 1.142 1.235 

Bulgaria 2.958 2.136 3.476 9.412 6.909 10.188 11.336 8.819 15.795 

Czech 

Republic 8.203 8.759 10.756 11.875 10.943 19.454 6.220 4.467 11.407 

Denmark 
4.450 4.151 4.415 4.705 5.008 4.666 1.213 1.272 964 

Germany 78.962 77.567 76.634 122.387 117.076 114.096 8.233 8.074 6.956 

Estonia 840 876 647 1.685 1.537 1.406 2.304 1.422 1.461 

Ireland 3.694 4.174 3.801 1.827 1.949 2.008 709 693 757 

Greece 3.654 3.531 3.233 8.365 7.399 5.841 11.469 11.519 10.646 

Spain 30.013 32.104 30.854 105.927 110.568 109.770 62.690 64.445 60.879 

France 41.064 41.890 41.357 82.036 84.363 82.782 3.298 3.370 3.108 

Croatia 2.041 2.132 1.882 5.520 5.450 5.682 3.100 2.779 2.515 

Italy 35.427 38.254 36.981 51.262 57.588 55.490 8.456 10.178 9.360 

Cyprus 21 22 17 0 1 1 21 22 34 

Latvia 1.784 1.644 1.737 3.649 3.940 3.570 6.873 6.744 5.603 

Lithuania 2.637 2.914 3.301 14.416 17.692 19.791 24.680 30.590 30.172 

Luxembourg 1.652 1.817 1.609 3.475 3.707 3.069 343 345 274 

Hungary 6.802 6.953 6.549 15.864 15.747 13.738 8.012 7.089 5.004 

Netherlands 19.947 19.628 19.560 18.743 17.873 16.895 4.782 4.593 4.248 

Austria 5.865 5.906 5.648 7.428 7.628 7.429 1.430 1.752 1.626 

Poland 42.033 42.979 45.402 133.789 152.676 156.345 102.436 112.714 112.477 

Portugal 4.385 4.107 3.310 9.160 8.449 6.492 14.561 14.696 10.093 

Romania 5.028 5.539 5.372 21.764 23.157 21.014 26.636 26.330 22.215 



Slovenia 2.010 2.030 2.021 9.922 10.631 10.783 8.244 9.238 7.662 

Slovakia 3.678 3.630 3.486 14.184 12.823 11.951 13.430 12.912 11.957 

Finland 6.037 6.261 6.441 13.785 13.648 14.638 1.515 995 1.238 

Sweden 10.615 10.140 11.274 16.542 15.516 15.075 2.364 1.567 2.230 

Table 1: Road freight transport by distance in Member countries (million tonne-kilometres) 

(Source: Eurostat a (October 2021). Road freight transport by distance classes.) 

 

Since the goals of the European Union that are outlined in the White Paper on Transport, 

targeting the development of a unified multimodal transport network have placed the focus on 

the distances over 300 km, Table 1 shows the number of ton-kilometres of road freight 

transport on longer distances. It is evident that the number of ton-kilometres for the distances 

over 300 and under 1000 kilometres has been continuously growing in the observed period. In 

2020, this growth was modest, but this can be attributed to the beginning of the pandemic and 

we can only imagine what would have happened if the pandemic had not progressed. The fact 

that this segment has been expanding really does not support the initiative that, before 2030, 

30% of road freight transport on the distances longer than 300 kilometres should shift to 

railway and inland waterway transport. Furthermore, railway transport recorded negative 

growth rates in the European Union both in 2019 and 2020. More specifically, it was 2.2% 

and 5.9% for the years 2019 and 2020, respectively. Assuredly, this can be, to some extent, 

attributed to the restrictions connected to the coronavirus pandemic. Germany leads with even 

30% of the total rail freight transport (108 billion tkm), followed by Poland (50 billion tkm) 

and France (31 billion tkm) (Eurostat b, October 2021). Rail transport is not the only branch 

that has been falling behind, it is also the transport by inland waterways. In 2020, inland 

waterways were used to transport 505 million tons, which is a drop of 3.2% in relation to 

2019. The drop is even greater if ton-kilometres are observed (5.7%). Lithuania is the only 

Member State to make a huge lunge; in 2020, rail transport reached 64.7% of the total inland 

freight transport. The greatest share of inland navigation in inland freight transport was 

recorded in the Netherlands, amounting to 41.6% (Eurostat, September 2021), which is no 

surprise, since there are so many flows of goods along the inland waterways going to and 

from the Port of Rotterdam.  
 

4. CONCLUSION  

Serious environmental problems, the growing demand for transportation services, volatile fuel 

prices and congestion call for new solutions to the problem of freight transport. One of the 

possibilities for implementing a more sustainable transport is to take advantage of the inland 

navigation and railway and strive at developing multimodal options. Inland navigation and 

railway generate up to several times less GHG emissions than road transport. Advantages that 

multimodal transport has to offer are equally reflected in both passenger and freight transport. 

However, organizing multimodal transport is much more complex in comparison to using 

only one transport branch since there are many more people included in the processes of 

developing a multimodal option. Due to the organizational complexity and the uncompetitive 

aspect of the prices of multimodal transport on shorter distances, the focus regarding 

multimodal transport options has been put on the distances over 300 kilometres.  

Around twenty years ago, the European Union detected the need for developing a unified 

multimodal transport network and then, in 2011, outlined clear goals to be reached before 

2030 and 2050. The emphasis has been placed on shifting from road freight transport on the 

routes over 300 kilometres towards the inland waterways and rail. One of the goals is to shift 

30% of road freight transport on the distances over 300 kilometres to more sustainable 

transport branches before the year 2030. However, this goal, based on the analysis of the road, 



rail and inland navigation freight transport, seems unrealistic. While road transport in the 

European Union has not experienced any setbacks, rail and inland navigation recorded 

negative growth rates both in 2019 and 2020. This supports the fact that, despite the efforts 

the EU has been putting in the development of a unified multimodal transport network, the is 

not developing according to plan and defined deadlines. It is evident that the EU will have to 

revise the existing regulatory framework on the introduction of financial sanctions for the 

Member States who are not implementing the transport policy in line with the White Paper on 

Transport, with the aim of developing a more sustainable transport network on its territory. 
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