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RAIL AND MULTIMODAL FREIGHT: A PROBLEM-ORIENTED SURVEY 
(PART II-2) 

 

Summary. This paper includes the Part II-2 of the series of problem-oriented surveys 

on rail and multimodal freight transportation services, which aim is to reveal the current 

situation in this sector and raises looming questions for discussion. The particular 

objective of Part II-2 is to discuss recently published works and documents dedicated to 

Multi-actor chain management and control, Mode choice and pricing strategies, 

Intermodal transportation policy and planning as well as Miscellaneous. It should be 

noted that this paper is a problem oriented survey and does not explicitly focus on the 

available scientific instrumental that has been applied in dealing with rail and multimodal 

freight. However, throughout the description methods and concepts are addressed, where 

it is of interest. 

 

 

 

ЖЕЛЕЗНОДОРОЖНЫЕ И МУЛЬТИМОДАЛЬНЫЕ ГРУЗОПЕРЕВОЗКИ: 

ПРОБЛЕМНО-ОРИЕНТИРОВАННЫЙ ОБЗОР (ЧАСТЬ II-2) 
 

Аннотация. Эта статья включает часть II-2 из серии проблемно-

ориентированных обзоров, посвященных железнодорожным и мультимодальным 

грузоперевозкам, цель которых состоит в том, чтобы показать текущую ситуацию в 

этом секторе и поднять соответствующие вопросы для обсуждения. Специфическая 

цель части II-2 состоит в том, чтобы обсудить недавно изданные работы и 

документы, посвященные управлению и контролю многозвенными цепями, 

модальному выбору и ценовой политике, интермодальной транспортной стратегии 

и разностороннему планированию. Нужно отметить, что данная работа является 

проблемно-ориентированным обзором, она не сосредотачивается исключительно 

на доступном научном инструментарии, который может быть применен к 

железнодорожному и мультимодальному фрахту, однако обращается по методам 

описания и подходам везде, где это представляет интерес. 
 

 

1. MULTIMODAL FREIGHT TRANSPORTATION 

 

Nowadays the rail freight transportation systems are seen as a strong component in multimodal 

freight transportation service. This issue identifies the current state of play, where the global 

tendencies are towards Co-, Inter- and Multi-modal freight transportation services. Therefore, the 

concept that each of the basic freight transport modes, i.e., rail, road, air, waterborne, be considered 

separately, is thought as an obsolete to some extent. 
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In a few papers we have provided discussions on current states and concepts of rail freight 

transportation issues. We believe the rail freight modes are the backbone of providing freight 

transportation services, especially in providing long distance services (but not only) and therefore we 

wish to better understand the role of rail in the multimodal freight transportation framework and 

communicate our findings. 

After previously discussing (refer to [1]) Drayage, Rail haul, Transhipment and Standardisation, 

here we continue our discussion with Multi-actor chain management and control, Mode choice and 

pricing strategies, Intermodal transportation policy and planning as well as Miscellaneous, as follows: 

 

 

1.1. Multi-actor chain management and control  

 

Intermodal freight transportation service is provided by a multi-actor chain. This phenomenon 

falls within the supply chains. According to [2] and later cited in [3]  “A supply chain is defined as a 

set of three or more organizations directly linked by one or more of the upstream and downstream 

flows of products, services, finances, and information from a source to a customer, and supply chain 

management is defined as the systemic, strategic coordination of the traditional business functions 

and the tactics across these business functions within a particular company and across businesses 

within the supply chain, for the purposes of improving the long-term performance of the individual 

companies and the supply chain as a whole.” 

Therefore, some of the main questions within the context of Multi-actor chain management and 

control, not in particular order, are: Who fulfils the systemic, strategic coordination of the intermodal 

functions? Who sets the tactics across these intermodal functions within the intermodal chains so that 

long-term performance improvements would be experienced by all actors involved? What is the 

coordinating mechanism in the intermodal chain? What is the management structure in the intermodal 

chain? Who is responsible for the management of this multi-actor chain? What is the optimal 

management structure? How the management is currently executed and is this practice appropriate? 

Who is responsible for what, meaning how the responsibilities are shared by the actors involved? 

What is the risk of failure and how this risk is shared by the actors involved? What is the procedure in 

case of failure? Who controls the execution of the intermodal service? How the control is currently 

executed and is this practice appropriate? Who solves the frontline operational conflicts, when such 

conflicts occur? 

The success of intermodal freight transportation service is seen as a fully integrated supply system 

that fulfils seamless operations, both domestically and internationally. Otherwise, the intermodal 

freight transport has no chance to compete with direct truck transport from door-to-door, e.g. for 

market shares. 

Realizing this critical issue, the European Commission in its Freight Transport Logistic Plan (see 

[4]) based on extensive consultations with stakeholders has put forward a series of actions to promote: 

� Advanced information and communication technologies (ITC) to contribute towards co-modality 

by improving infrastructure, traffic and fleet management, facilitating a better tracking and tracing 

of goods across the transport networks and better connecting businesses and administrations; 

� Sustainable quality and efficiency seen in finding practical solutions to bottlenecks, qualifications 

of logistics personnel and training, establishing a core set of indicators of measuring and recording 

performance in intermodal chains, determining the requirements for data on freight transport 

logistics; 

� Simplification of transport chains involving: 

o Simplification of administrative compliance by establishing a single window (single access 

point) and one stop-administrative shopping for administrative procedures in all modes; 

o Establishing a single transport document for all carriage of goods, irrespective of mode; 

o Assess the need for introduction within the EU of a standard (fall-back) liability clause and 

further assess the need for a legal instrument to allow full coverage of the existing 

international, mode-based liability regimes over the entire multimodal logistics chain; 
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o Start developing European standards, in line with existing legislation, international 

conventions and international standards, in order to facilitate the secure integration of transport 

modes in the logistic chain. 

All actions in the Freight Transport Logistic Plan of the European Commission sounds promising but 

we have not seen a clearly defined coordinating/controlling mechanism; we have not seen 

management structures for intermodal freight transport chains.  

The high level of cost efficiency that can be achieved through intermodal freight transportation 

services due to the existence of economies of scale is a big driving force that encourages the freight 

transport providers to fulfil intermodal services. It should be noted that within the context of 

intermodal freight chain there is a danger, however. As regarded in [5] “The danger, however, is that 

in the pursuit of profit, often the players in the chain focus on their own business segment and not on 

the seamless flow of goods through the system. … This originates from the fact that intermodal 

transport involves a number of players with their own strategies and business goals, some of which 

may even conflict with the objectives of the systems.” 

There have been studies dedicated to study the economic powers that each player in the chain 

posses. There have been concepts that the most powerful one should take the leadership. Would not 

such a situation impose restriction on and make dependent the weaker player by the powerful players? 

This sounds more as an obligation and acting under constraints than integration and cooperation 

(either vertical or horizontal). It should be noted that when actors acting on their own even within a 

fully integrated intermodal freight transportation system in terms of information flows, technologies, 

etc., this situation will force the whole system to experience “diseconomies of scale” (i.e., a huge 

amount of average costs in long run) because of instabilities in the chain seen in conflicts between the 

players, not synchronized operations, not synchronized businesses. Consequently, a few questions are: 

What is the right concept to follow? Where and how should the rail freight mode play in this game? 

These very important questions remain to be debated over and over in the forthcoming future. 

An ongoing integrated project within the EU’6
th
 FP – FREIGHTWISE/A Management 

Framework for Intelligent Intermodal Transport appears to provide answers to some of the afore-made 

questions. As reported in [6] “The FREIGHTWISE approach is based on results from several projects 

in previous Framework Programmes that aimed at making intermodal transport more efficient. Based 

on these results, the FREIGHTWISE goal is to provide a blueprint reference architecture) for the 

development of an effective management and IT infrastructure for setting up, monitoring, and 

managing intermodal chains. This infrastructure will support the interaction with other service 

partners in the chain, but also with external actors such as traffic management services, customs 

offices, and other relevant public bodies. More information about the pace and the progress of 

FREIGHTWISE can be found at: http://freightwise.info/cms/ (checked on February, 23, 2009). 

 

 

1.2. Mode choice and pricing strategies 
 

There have been many studies on model choice. The employed criteria have been Cost and 

Quality of service provided. It has been seen that shippers give the intermodal road-rail service lower 

marks than the road transport, but higher marks to the intermodal road-rail service than rail freight 

service. Since this the reality and the freight transportation service by rail has not improved, so then 

one should start by looking at its competitive advantage again. It appears that the benefits of the rail 

freight transport mode are not understood. One should start looking again at the transport market and 

conduct “Competitor Analyses” by considering social factors in order to understand the value of rail 

freight transport and its competitive advantage in the market. 

Next step is to transmit the competitive advantage of rail freight transport mode to the intermodal 

chain and to see how the competitive advantage of the rail mode increases the competitive advantage 

of the whole chain. Of course it imposes the competitive advantages of the other transport modes 

being part of the intermodal chain to be studied as well. Then, one would be able to answer the 

question: What is the competitive advantage of the intermodal freight transportation service against 

the uni-modal freight transportation service? 
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Next, actions should be retaken to encourage shippers to shift more of their freight from road to 

rail. Here, pricing policy and strategy would play a significant role, or in other words what are the 

right tariffs for providing the freight transportation service? In terms of intermodal services, should 

every transport mode announce its price for providing its part of the service to a third body and then 

this body stipulates the price for the whole service? Should the price be stipulated through a 

negotiation process during which every operator has to show its market power? What is the right 

pricing strategy and on what basis should the tariffs be stipulated? Should the principle of “willingness 

to pay” be exercised any longer? Such questions remain unanswered and therefore further effort is 

required. 

In terms of rail freight administration there has been a broadly applied pricing structure basing 

upon toll per tonne transported depending on commodity type. Nowadays this pricing structure is 

considered as an obsolete pricing strategy, because it was said that such a tariff does not provide the 

necessary flexibility of the rail freight operator to act in the transport market and hence it makes him 

less competitive. 

New pricing structures are currently discussed and implemented into practice (see e.g., [7] and 

[8]). The new rail freight pricing structure aims to implement real and efficient Open Access to 

infrastructure in line with EU policy in the sector and is seen in Toll per Train, irrespective of load, 

taking account of speed and peak or off peak transit. It is thought that this new simplified pricing 

structure provides competitive prices that allows all rail freight operators to optimize their trainloads. 

Such a pricing structure is quite simplified indeed. When there are border crossing operations 

should the customer pay an extra toll in order to cover the operating costs of such operations? How 

about the toll for transhipment in the terminals? Should the terminals function as airports and what is 

the strategy for the accommodation fee? Shall one consider a strategy in which the customer should be 

tolerated and benefited when he wants to shift his freight from road to rail? Should the customer pay 

less in such a case? 

 

 

1.3. Intermodal transportation policy and planning 

 
As per the EU’s freight transport agenda: Boosting the efficiency, integration and sustainability 

of freight transport in Europe (see [9]), the set of European policy initiatives introduced recently is 

constructed on the principles of Co-modality, Intelligent Transport Systems (ITS), Green corridors 

and User orientation. Given are the following explanations: 

� Co-modality requires improving the efficiency, interoperability and interconnectivity of rail, 

maritime, inland waterway transport, air, road transport and related hubs to achieve their full 

integration in a seamless door-to-door service; 

� Intelligent Transport Systems offer a way to improving transport and cargo management, and 

increasing the utilisation of available infrastructure; 

� the concept of Green corridors gives further substance to the objective to integrate 

environmental, as well as safety and security concerns in the design and operation of 

infrastructure on the trans-European transport network; 

� finally, User requirements need to become the focus of the future. 

More details about the actions being undertaken by the European Commission are given in the 

Commission’s Freight Transport Logistics Action Plan (see [4]). We have mentioned some of these 

actions above, so we shall not repeat them again. The critical issue, from practice perspective, is that 

the outlined actions need to be accompanied by work on a long-term perspective, undertaken jointly 

with the Member States, in order to establish a common basis for investment in tomorrow's freight 

transport systems and this is where the European Commission encounters problems.  

From scientific perspective, as reported in [10] at the time, the main problem in intermodal policy 

and planning is the lack of insight in effective measures. Since then a few interesting publications 

dealing with appropriate measures of freight activities and policy assessments have emerged. For 

instance, in [11] it has been studied the potential growth of the non – bulk market of rail freight in the 

UK through desk-based research and company interviews. One year later, 2007, another discussion 
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was generated (see [12]) on appropriate indicators of rail freight activities and market shares in which 

argued is that there is no single clear alternative form of measurement by which rail’s progress 

towards meeting policy targets and objectives can realistically be assessed and therefore the current 

situation is certainly in need of improvement so that a better understanding of the issues can be gained 

and progress measured. It has been also argued that there is a need for introduction of alternative 

forms of measurement that better reflect rail’s role in the non-bulk market, such as a specific focus on 

the number and share of containers and swapbodies carried in the intermodal market. In conclusion, 

the discussions opened in [11] and [12] are good foundations and of interest for further analyses, ideas 

and thus contributions at this front. 

Next, provided in [13] is a methodology for assessing the potential of a specific policy measures 

to produce a modal shift in favour of intermodal transport within identified areas. Under the notion 

Intermodal Transport, Road and Rail combination is understood. The methodology there presented 

was developed within the SPIN Research Project of the European Commission, consists of three steps 

(i.e., a toolbox called the macro-scan, which assesses the potential for modal shift, a sensitivity 

analysis and the policy action plan) and with ex-ante evaluation of proposed transport policies allows 

identifying appropriate policy measures that will produce a greater impact (higher potential) for modal 

shift to intermodal transport. 

An assessment framework has been discussed in [14] to perform an ex-ante and ex-post analysis 

of current and potential policy measures to stimulate the use of intermodal transport in Belgium. The 

focus is on three categories of policy measures, as shown in Fig. 1 [14]. It appears that this is an 

ongoing research project and therefore we shall not comment more on this article. Instead we shall 

wait to hear more from the authors.  

 

 
 

Fig. 1. Categories of Policy Measures 

Рис. 1. Категории стратегических мероприятий 

 

Regarded in [15] is that at the micro level of the community or residents along particular freight 

routes, the notion of tonnes or even tonne-kilometres is not meaningful to how they themselves 

recognize the freight task and therefore attempted is to assess the development of a Freight Exposure 

Index constructed from an appropriate basket of freight metrics, focussing on two forms for 

constructing freight exposure indices: an arithmetic weighted sum of metrics within the index or a 

production function approach with exponential weights assigned to the changes in the metrics in the 

index. 

In conclusion, it is clear that the issues of appropriate forms of measurement of alternative freight 

transportation activities, the rail’s role in the transport market, intermodal policy assessments etc. are 

under discussion today. We believe that the further research required at this front will provide an 

adequate forms of measurement the growth of freight transportation sector, and the role of rail in 

particular. These new forms of measurement will have to supplement the existing indicators by 
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providing meaningful information about the progress achieved (or otherwise) subject to policy geared 

and actions undertaken; level of operation in a single facility as well as in a network; quality of the 

service provided. This new package of measurement forms should allow us to better monitor, analyse 

and uptake the role of rail in freight transportation market.  

 

 

1.4. Miscellaneous 
 

We shall use this category to raise a few questions for discussion about an appropriate concept in 

studying freight transportation services by rail systems, either individually considered or being part of 

multimodal/intermodal chain. 

Generally speaking, as capacity of a rail system increases the dwell time of freight trains 

decreases (for the same demand). There are limited possibilities for physical expansions of rail 

systems’ capacity, however, if one shall not consider government interventions seen in infrastructure 

realisations. Therefore, increasing rail systems’ capacity is a management task that relies upon how to 

reduce all activities or lost times that do not contribute to the customer-value-added, meaning 

identification and elimination of “waste”, and hence to ensure a sustained increase of processing 

capability. Continuous quality improvements in rail systems’ performance can be pursued by 

establishing steadily higher productivity level targets and better control of the operating process with 

freight trains. However, how could the product be seamlessly produced subject to maximum 

processing capabilities of the system and where should the control take place, are questions that still 

remain open for discussion. Recalling the fact that the rail system (it appears to hold for any inter-

/multimodal freight transportation system) is a production system, one thing should become clear, 

whether the system is thought of as a “Pull or Push production system”. 

Let us note the following: “No matter how wrong the forecast or how great the demand, the 

system cannot be overwhelmed beyond its capacity”… “the output of a production line is an 

increasing but bounded function of work in process (WIP) and while flow time begins to grow almost 

linearly beyond a certain point, it is pointless to add more work to a system that is already saturated” 

(refer to [16]). Consequently, the concept in examining processing capabilities of rail freight system 

should be based on these findings. The number of freight trains/freight cars/containers/small 

boxes/loading units/carrying units/etc. (say, freight transportation items) in the transportation system 

at any time cannot exceed its true processing capacity. Therefore, there is no point to keep sending 

freight trains or any freight transportation unites to be served by a system over a certain period if this 

system is already saturated. Therefore, the number of inbound freight transportation items should be 

controlled up to a sharply defined upper bound instead of pushing everywhere in the system 

throughput line. Largely, this will ease the system production control and will further guarantee a 

seamless operation executed by the system. Thus, we believe that the freight transportation systems 

(uni-modal, intermodal or multimodal) should be seen as production systems with limited WIP. 

In the real world, production systems that limit WIP are classified as pull production systems. 

Definitions on pull and push production systems are provided in e.g.. They propose: 

• A pull production system is one that explicitly limits the amount of work in process that can be in 

the system 

• By default, this implies that a push production system is one that has no explicit limit on the 

amount of work in process that can be in the system 

Pull production systems have already proven their benefits (see e.g., [16], [17], [18]): 

• The pull production systems regulate WIP, which has a positive effect seen in shorter processing 

cyclic times 

• The pull production systems regulate the production flows, which has a positive effect seen in 

smoother operating processes and a steadier output 

• The pull production systems employ shorter queues, which contributes to sustained improvements 

of quality 
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• The pull production systems experience cost reduction by controlling WIP level. The focus is on 

equalizing the setups, smoothing assembly line, coordinating worker breaks, etc. 

In most cases, the end result of implementing the pull concept is a more efficient system with lower 

costs. In terms of freight transportation systems the benefits of the pull concept may be experienced by 

limiting and controlling the number of freight transportation items in process. This can be 

accomplished by specifying a sharply defined upper bound that replicates the true processing 

capability of the system in question. If this bound is not violated, the pull concept holds and problems 

are not expected to occur. 

Next, consider the “Waste” vs. Customer-Value-Added concept which is based on reduction of 

“waste” defined as any step on process that from customer point of view does not add value to the 

product. Indisputably, all operations with freight transportation items add value to the final product. 

“Waiting” and “idle” do not add value to the final product. Generally, operating time (service time or 

Time in Service) depends on the number of available resources and amount of WIP in the systems. 

Queueing time (waiting time or Time in Queue) depends on the arrival processes of freight 

transportation items (the number of items to be served and their arrival pattern) as well as the 

characteristics of these items requiring service. 

Freight transportation items stand idle when they cannot be accommodated by the freight 

transportation systems because these systems are oversaturated (i.e., their true processing capacity is 

violated) and suffer processing incapability to seamlessly serve the inbound items. So, in such 

situations the freight transportation items stand idle somewhere in the network just waiting for the next 

systems to be able to accommodate them. Preventing freight transportation items from standing idle, 

and therefore, eliminating idle times because of oversaturated freight transportation systems, should be 

one of the prime targets at tactical management level. 

 

 

2. SYNTESIS AND A FEW QUESTIONS FOR DISCUSSION 

 
In synthesis, questions for discussion are specified, as follows: 

1. It has been argued, within the context of multimodal freight chain that there is a danger. In 

the pursuit of profit, often the players in the chain focus on their own business segment and 

not on the seamless flow of goods through the system. Each player has own strategies and 

business goals, some of which may even conflict with the objectives of the systems. How 

should we deal with such phenomena? What is the right concept to follow? Where and how 

should the rail freight mode play in this game? We would like to know more about what the 

risk of failure in providing the service is, what the failures are, what the types of risk are and 

how this risk is deployed and shared over the actors involved in the chain. 

2. Shippers give the intermodal road-rail service lower marks than the road transport, but 

higher marks to the intermodal road-rail service than rail freight service. Since this is the 

reality and the freight transportation service by rail has not improved, it appears that the 

benefits of the rail freight transport mode are not understood. Should we start looking again 

at the transport markets and conduct “Competitor Analyses” by considering social factors in 

order to understand the value of rail freight transport and its competitive advantage, then? 

3. In encouraging shippers to shift more of their freight from road to rail, one should not forget 

the significant role of the pricing policy and strategy here. It raises a number of questions: 

What are the right tariffs for providing the freight transportation service? In terms of 

Multi/intermodal services, should every transport mode announce its price for providing its 

part of the service to a third body and then this body stipulates the price for the whole 

service? Should the price be stipulated through a negotiation process during which every 

operator has to show its market power? What is the right pricing strategy and on what basis 

should the tariffs be stipulated? Should the principle of Willing-to-Pay be exercised? We 

would like to know more about the pricing strategies of rail freight providers. We would like 

to know more about applicable pricing schemes with the purpose of identifying what is best 

for the real system, either uni-modal, intermodal or urban. Road pricing versus rail pricing 
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strategies shall be investigated as well (On road pricing, the interested reader is encouraged 

to consult [19]). Peak versus Off-peak tariffs for different case, both real and virtual, will be 

scrutinised and further researched. 

4. In terms of Multi-/Inter- modal policy and planning, the matter under discussion appears to 

be on appropriate forms of measuring: alternative freight transportation activities, the rail’s 

role in the transport market, intermodal policy assessments, etc. These new forms of 

measurement will have to supplement the existing indicators by providing meaningful 

information about the progress achieved (or otherwise) subject to policy geared and actions 

undertaken; level of operation in a single facility as well as in a network; quality of the 

service provided. This new package of measurement forms to come in the future, should 

allow us to better monitor, analyse and uptake the role of rail in freight transportation 

market. 

5. Push or Pull Production Concept, what is the question? - Either individually considered or 

within the multimodal freight transportation system in dealing with rail (or any other 

transportation system identified to have a limited capacity) one should implement the 

concept of Lean Thinking and Pull Production system which explicitly limits the Work in 

Process by controlling the input (i.e., the work items). This way, continuous improvements 

accompanied with costs’ reduction shall be experienced. 
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