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Introduction
Freight transport makes a vital contribution to the economy and the society, and is at the heart of globalization. The dramatic growth of freight transport in the road sector is rapidly taking away its benefits, through impacts such as congestion, noise, pollution and infrastructure damage. Innovative policies and technologies can reduce these impacts by promoting an integrated transport chain for door-to-door services. Today intermodal freight transport is used as promoted and improved transport technologies for modern logistics to balance the economic, social and environmental interests of the enterprises and the society. It is identified by the European Commission as a policy measure for the sustainable economic growth in EU zones. Recently, the intermodal share of the total freight transport market growth steadily with an average rate of 10% per year. In certain corridors, this growth reaches a share of more than 30%. 
In order to face the strong competitions of globalization and internationalization, modern enterprises require high quality logistics services for their economic interests, production requisites and market changes to enhance their competitive positions. In accordance with the sustainable socio-economic developments, the enterprises should comply with the social rules and regulations that aim at reducing the society costs such as congestion, pollution, and environmental protection. 
Intermodal transportation is an attractive solution for modern enterprises by offering economic, environmental friendly and door-to-door transport means that can easily be integrated into modern logistic chains. Making full use of the intermodal transport has become a strategic measure for many enterprises in their logistical organization, with many successful stories. 
However, the tendency of implementing intermodal transport has not been recognized well by certain enterprises. Some barriers and bottlenecks block the proper integration and organization of intermodal logistical chains, which are indispensable for the logistics of enterprises. In order to optimize the structure of transport system and to help enterprises implement modern and innovative technologies, a study was carried out in Belgium, with the representative characteristics of Western Europe, to identify the potential of utilizing intermodal transport and to search for the bottlenecks that break the logistical chains. This study supplies the decision makers and the enterprises useful suggestions to improve the intermodal transport services and the intermodal traffic. This paper will introduce main concepts and methods of this important study. 
Modern Logistical Services
The logistics, as a term is experiencing a constant evolution. Currently, the logistics concept is far from that in the time when Napoleon organized the supply-chain for its troops, distinguishing itself as an important industrial sector that offers new services. 
In another aspect, the modern society imposes strict constrains on the transport sector and logistical services. Security, pollution control, transport cost, and reliability are all important criteria to shape this sectors’ development. With the changing market and the pressures of globalization, the enterprises require high quality logistical services that can be easily integrated into the production/consumption procedures. Many new logistical concepts appeared, imposing certain criteria on the service activities. The latest concepts can be summarized as:
Just-in-Time logistics (JIT):  It requires the logistical service to deliver merchandises within the precise time windows. It synchronizes the logistical services into the production procedures with the minimal level of the stocks.

Quick Response logistics (QR):  It is an extended JIT logistics concept that requires close cooperation of different partners in the production/consumption chain with an effective information exchange, which provides the basic conditions (time intervals) for prevision, optimization, and marketing . 
Efficient Consumer Response (ECR): It is a strategy to satisfy the consumer’s needs through a close and efficient cooperation between the partners so as to have high quality  products with lower prices, delivered on the right time.

The keys to achieve success of logistical services in an enterprise are: 
· Well planning and synchronization of different tasks in the logistical chains and the production processes.
· Well information exchange and cooperation between different partners

· Profound understanding of the market and high precision of prevision. 

In addition to the concepts, the modern logistical services require the integration of value-added activities into logistical chains. In many cases, the value-added activities (packages, intermediate stock, clearing, repairing, etc.) constitute a crucial factor influencing the potential utilization of intermodal transportation. The advantages of the value-added activities make up an important attractiveness for large categories of enterprises to redistribute their production/consumption activities so as to optimize service structures.   

The economic activities in modern enterprises require modern transport and logistical services. Concretely, these requirements can simply be expressed as to deliver their products /materials 

· To the Right place
· In the Right time 

· In the Right state
· With the Right prices
Intermodal Transport System
The intermodal transport system can not simply be considered as the accumulation of classic unique-mode transport systems (roads, rails, and waterways). Actually, intermodal transport system includes the subsystems of: 
Intermodal Network: Transport infrastructure constitutes the basic component in the transport system. In addition to the single modes infrastructure network, intermodal platforms (bin-modal or tri-modal) are the crucial links to interconnect different transport modes, guaranteeing the possibility of cargo transshipments between different modes. Creation of an European intermodal transport network is a high-priority objective of the European Union under the TEN (Trans-Europe Network) and construction of high efficient intermodal terminals is considered as the prerequisite to set up such network.
Intermodal Equipments & Technologies: Transshipment facilities and handling equipment are the key technologies for smooth and efficient cargo transfers. The technical conformity of intermodal loading units/vehicles, regarding to their technical standards (dimensions, fixes, etc), to the transport vehicles of different modes are the determinants on the possibility of transferring unitized cargo from one transport mode to the other. A specific indicator to explain the operational possibility of the transfers is the interoperability.
Intermodal Information Services: Intermodal transport operations require an establishment of seamless information chain. A wide variety of communication flows already exist between intermodal operators and their clients, and many of them adopt such modern technologies. Nowadays, the information services are integrated as a part of e-logistics systems and the transport telematcs systems to link the transport operators, shippers, forward agencies, and administrators together sharing a transparent and foreseeable information concerning the cargo, vehicles, and the traffic. 
Intermodal Organization/Operations: Due to the participation of different market players in intermodal operations, its operational originations draw great interest to the system administrators, intermodal operators, and shippers with the aim of optimizing the processes, increasing safety/reliability, and improving the service quality.  Except that of the operational efficiency within intermodal terminals, many studies discover that the economic potential lies in optimal cargo groupage/bundling. (Groupage refers to “the process of transporting cargo, with different origins and/or destinations in common transport units and/or load units during shared parts of their routes”, and bundling concept refers to “the collection of goods to fill a transport unit”).

Value-added transport services: Inserted in at the moment when the loading/unloading operations happen, the value-added services (reparations, clearing, storage, tests, quality control, etc.) are appreciated by the many enterprises to complete their production / consumption procedures. Due to its characteristics of arrangement in the transport process, the procedures can be optimized saving time and money. 
Intermodal Market Framework: Market and policies framework in favor of intermodal transportation should be set up to remove the man-made hampers. It is especially vital for the international transport, where intermodal transport takes very important share. International standards, coherent rules and regulations, harmonized activities, and fare competition conditions are the core part of the framework.

Harmonized functions of these sub-systems provide user-friendly interfaces and high-quality services for the enterprises, as well as for the whole society. 

Intermodal Logistics Advantages
The advantages of intermodal transport attract more and more enterprises to integrate it into their logistical strategies. As a result, the intermodal traffic continues to grow. Seizing the opportunities of developing intermodal logistics, the enterprises are in a way of optimizing their supply chain structure to benefit both from the transport logistics services and from the improved performance of economic activities as a whole. Generally, intermodal logistics will profit the enterprises on the following aspects:
Door-to-door transport is most attractive objective by the enterprises in their logistical organization and it is marked as one of the core characteristics of intermodal transport. The enterprises do not necessary care about what modes are used during the transport processes. Limited only to the doors of origin and destination, the procedures of logistical chains integration is dramatically simplified. 
Lowing transport cost is the desired objectives of the enterprises. With the integration of waterways and railways transport, the intermodal transport in freight corridors (medium or long distance) has lower transport costs than the road transport, giving the privileges to be integrated into enterprises’ supply-chain. 
Lower environmental impacts are the requirements imposed on the transport and logistical service sector to reduce the society cost (external cost). Thus, intermodal transport is a solution to shift traffic from the heavy loaded road network to the environmental friendly modes (rails, waterways) without losing the conveniences for its users. The costs incurred by the congestion, pollution including the noise can be dramatically reduced through the implementation of intermodal logistics, which allows both the enterprises and the society to profit.  
Safety and reliability are the two important requirements of modern logistical services and they were translated as JIT logistics. Unified standards and coordinated operations will increase the reliability, avoiding the unbearable delays due to congestions. Transportation of dangerous cargo by waterways or railways might dramatically increase transport safety both for the enterprises and for the society. 
Value-added services are appreciated by the enterprises facilitating the integration of production/consumption procedures through optimal logistical chain management. These services might easily be realized in the intermodal hubs (ports, terminals, or platforms) by using the opportunities of modal transfer breaks of intermodal transport processes. The value-added services will create strategic, financial, and organizational advantages for the enterprises. 
Integrated Information Services provide the enterprises modern means to organize its logistics and integrate intermodal transport into their supply chain management. At present, the information services for intermodal transport have already been integrated into the ‘Intelligent Transport System’, which is a part of support system of ‘information society’. Through integrated information systems, enterprises can easily book transport services and get information about the status of their loading units directly via internet. The operational parameters can easily be exchanged between systems of different transport modes in convenience of the intermodal operators to optimally organize their transportation. 
Bottlenecks and Eliminations 
Recently intermodal transport is promoted and improved as transport mean for sustainable development, benefiting the transport sector and the whole socio-economic development. However, the system is not yet in a perfect status. There are barriers that hinder the full usage of intermodal transport capacity and full exploration of such potentials. In order to identify what the barriers are, a method, namely ‘Modal Scan’, is introduced in the study. 
‘Modal Scan’ is a method of analyzing the modal choices of an enterprise’s logistical processes, discovering the modal shift barriers and quantifying intermodal potentials. It comprises the following steps:
(1) analyzation of logistics operations;
(2) selection of freight flows; 
(3) analyzation of alternatives; 
(4) recommendations of optimal solution; 
(5) implementation. 
After scanning considerable number of enterprises in the study, the bottlenecks were identified. They are mainly related to the infrastructure network (especially intermodal platform, operational efficiency (main focus on transfer operations, line frequency), pre and post haulage, market (policy) framework, and information exchange, etc.
To encourage the utilization and integration of intermodal transport into enterprises’ logistics, strategic measures are elaborated. They include:

Removing the barriers and reducing the costs: The identification of impediments to interoperability in the transport system and the evaluation of costs and benefits of changes led to the following recommendations for a generic approach:
· Stimulate the increased usage of telematics and modern transport equipment.

· Promote strategic co-operation between transport operators and improved interconnectivity and interoperability of transport networks.

· Standardize intermodal loading units, safety and other technical equipment and procedures.

· Harmonize organizational/institutional structures and regulatory frameworks.

· Harmonize fiscal conditions for transport across Europe.

· Use pricing measures to make operators take account of the real costs of different modes, including external costs. This could lead to increasing fuel tax generally, introducing on-board measuring and debiting for emissions, and enabling the trading of emissions permits.

· Introducing an “eco-label” for companies that achieve best practice in their logistic operations.

Exploiting information and communication: New information and communication technologies (ICT) will lead to major improvements in the vital flow of information along the intermodal transport chain, enhancing the quality, efficiency and safety of the services provided. For example, by sharing information on vehicles and consignments between terminal operators, shippers, carriers and responsible authorities, efficiency savings can be made in the planning and delivery of intermodal services and the management of infrastructure.
Facilitating efficient operations: Promoting co-operation between infrastructure planners and decision-makers on a cross-modal basis is a vital policy measure in order to provide a coherent and efficient infrastructure of networks and terminals and facilitating integration between modes through standardized and harmonized activities.

The requirements for efficient transshipment call for the new generation intermodal terminals (optimized terminal layouts, better operational procedures, and the use of advanced terminal management systems; GPS-based identification, location and positioning systems; automated freight handling; technical and organizational improvements of intermodal terminals; etc.).
Conclusions 
1. Intermodal transport is a attractive solution to be integrated into the logistical strategies of enterprises. Making full use of intermodal transport will profit not only the enterprises but also the society as a whole. Considering the sustainable socio-economic benefits, development of intermodal transport can be regarded as a strategic measure to optimize existent transport system.
2. Evolution of modern logistics introduces new concepts (such as JIT, QR, ECR, and value-added services), which require the adapted transport system to support themselves. The characteristics of intermodal transport can meet these needs, fundamentally soldering intermodal logistics. The advantages (door–to-door, transport cost, environmental impacts, reliability and safety, value-added services, advanced information services, etc) of intermodal transport offer the enterprises the opportunities to build  up an efficient, economic, and reliable logistical system to respond to the challenges of globalization and internationalization.   
3. Intermodal transport is realized through the co-operations of partners and it consists of different sub-systems (infrastructures, operations, information, policies, organizations, etc.). Integration of intermodal logistical chains require collective efforts from the participating partners to guarantee the high quality services. 
4. ‘Modal Scan’ is an effective approach in analyzing the traffic potentials for intermodal transport. It can help to identify the obstacles, bottlenecks, and shifting potentials and to elaborate optimal logistical strategies for enterprises.

5. Currently, the bottlenecks, in Europe, are mainly on the transport infrastructure (intermodal platforms), operational efficiency, and the information exchanges. The on-going measures concentrate on:

a. Removing bottlenecks and reducing costs

b. Exploring information and communication

c. Facilitating efficient operations.

References 
Ulg-VUB, « Bases d’un croissant du transport intermodale en Belgique : la recherche de la chaînons manquants », Jan. 2004
Extraweb consortium, « Freight Intermodality », Aug. 2001

J. MARCHAL : Analyse du matériel de navigation, des infrastructures de transport et de leur adéquation à la demande de transport, recherche réalisée pour le compte du « Ministère de l’Equipement et des Transports, novembre 1995.
J. Marchal : Le transport par voies navigables et son développement durable : Analyse du marché  -  Possibilités de transfert de marchandises ». Rapport de recherche, juin 1998
CPDT – LEPUR : Optimisation des grandes infrastructures : Tome III : Transport fluvial et intermodalité. Rapport final, septembre 2000
Harilaos Psaraftis, Evimar working group WG 4.2 : Door-to-door intermodal technologies, final report. November 2002
Bontekoning Y.M., 2000, The importance of new-generation freight terminals for intermodal transport,  Journal of advanced transportation, Volume 34, 391-413
Macharis C.and Verbeke A., 1999, Intermodaal vervoer; economische en strategische aspecten van het intermodaal vervoer in Vlaanderen. (Garant, Leuven/Apeldoorn)
