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1. Introduction and Methodological Approach

This document is deliverable No. 12 of the SSS-CA project, corresponding to Workpackage I of the amended workplan of the project (“Use of advanced technologies to better collect SSS data”). As such, the objective of this document is to recommend advanced technologies that would aid in the collection of Shortsea Shipping (SSS) data. In addition, according to the task description, the document will take a critical look at the systems and technologies that are currently available or are under development so as to better collect, standardize, classify and store SSS data.

We should clarify right from the outset that whereas the content of this general area is enormous both in breadth and in depth, the scope of this document has been limited by the resources allocated to it within the SSS-CA amended project. As such, it should be considered more as a companion document to the reports of the “SSS Statistics Group”, rather than an encyclopedic reference on this subject.

In order to fulfill these tasks, as described in the Technical Annex, we follow a technical approach. The reason for this is that the whole transport community undergoes a radical change and shift, mainly due to the use of the Internet and related technologies.

Europe undergoes another change too: From a group of many national states expressing territoriality through different legislative and commercial systems, Europe shifts to a new harmonized environment, one of the common market and free movement of goods and people.

Both changes are very important for the SSS data collection procedure. The dismantling of national borders eliminates the check points for customs control and no real statistical data are available anymore. In addition, new technology mixes small companies, carriers and terminals in new and very complicated flows. Last but not least, the new commercial environment creates new links not existent in the past.

Consequently, the approach to this problem starts with an identification of the problem. What are the components, the forces and the reasoning hidden in such a system? What is the European dimension of these parameters? All these are dealt in the Section 2 of this report. A major tool for accessing the current situation was the published results of COST 330 action (“Teleinformatics Links Between Ports and Their Partners”). As it is recently published and covers also non-EU States, a pan-European dimension is provided. Many of these countries may enter the European family in the future but in any case they are important commercial partners.

Section 3 is devoted to available technology. Much of the discussion is on the use and effects of the Internet and is based on experience, market trends, as well as the results of EU-supported project, such as PROSIT, BOPCom, COREM, INTERPORT and EUROBORDER, all of which have been projects monitored by SSS-CA. PROSIT, as the latest one provides many examples and market responses to new technologies. The general idea presented in this section is of the technology used by transport service providers as well as the trend in the business, especially in the maritime market. As SSS is a segment of the maritime business, these trends are very important. There is no special mentioning on vessel-focused technology as this is rather irrelevant, and the market absorbs influences of other regulatory bodies, such as the IMO, ILO etc. 

The document ends with subjective recommendations. These are only of qualitative nature, as such a problem should be further addressed in a specialized local environment and to a pan-European one. 

2. Analysis of the need

Urgent transport issues such as modal imbalances, the competitiveness of the European shipping in general, environmental pollution, infrastructure upgrading and expansion, as well as many other issues of high importance too, impel national and European policymakers to increase planning activity in the field of freight and passenger transportation planning. Because freight transportation and in particular SSS is a relatively new focus, state administrations are not familiar with the kinds of freight data needed for such planning. Little is known about currently available data or about their reliability, their compatibility among different sources, their continuity and their cost. Knowledge of data sources is indispensable to sound planning.

There is a great diversity of problems and issues of possible state roles in a pan-European freight planning and geographical or jurisdictional levels at which problems may occur. As a result there is a diversity of actual and potential planning responses.

As intermodal transport and SSS demand efficient nodal and terminal points, the greatest data need was physical and operating data, especially information on facility location, operation characteristics, use and capacity. In the case of SSS, it is not enough to know that a port has some specific attributes, but it is also necessary to know exactly if this capacity is available for this kind of trade. In addition there is a strong need for information on vessels flow as well as their unit costs, both capital and operating. Finally data supporting impact estimations are not of moderate importance.

Four kinds if planning activities are basically supporting any decision of policymakers or the industry:

i. Demand forecasting

ii. Modal choice analysis

iii. Network analysis

iv. Economic evaluation

v. Impact evaluation

The interdependency of freight or commodity flow and microeconomic data in forecasting-that freight demand forecasts can be no better than estimates of economic growth and change. Trend extensions and correlations of traffic flow with macroeconomic variables are usually the tools for the forecasting, yet not always adequate due to regional and technological characteristics.

In addition to the above points, planners have to encounter also the difficulty of estimating the niche of every available mode in the system; no theoretic tool is capable to assist the planners adequately yet, but estimations are necessary. In a higher level of more sophisticated analysis, the system can also be expressed as a network, were simulations and scenarios can be easily facilitated for further support of any decisions. Nevertheless all methods and decisions boil down to cost and investment needs; rates, tariffs, schedules and other parameters for capitals and time are finally merged into the single line of the YES or NO decision.

Last but not least for the policymakers is the estimation of the impact. Every single policy has a different impact on the society, the region, the environment, safety and employment and more refined estimations are expressed. With respect to data availability every stage or phase of the planning can produce a scientifically sound result and promote the policy goals set.

It is however very interesting to note that freight data are not only valuable resources for policymakers. Contemporary enterprises are also based on information and market advantages are gained from those, who can accurately predict the developments. So commercial projects undergo usually the stages of demand forecasting, modal choice analysis and economic evaluation. In extreme cases, companies support arguments against courts or state bodies originating from impact estimations. Consequently the collection of sound data is not addressed to policymakers as an internal need, i.e. for their benefit, but it is also a process reflecting the commitment to free enterprises and open markets. In addition recent experiences show that statistics are also tradable commodities and they are sold in the market at a high price, especially in shipping.

The most important freight data for studies, reports, estimations and evaluations are categorized as:

i. Commodity and traffic flow data

ii. Routing data

iii. Rates/tariffs data

iv. Transport level-of-service data

v. Unit cost data (capital and operating)

It is very important to notice that SSS is in direct competition with trucking and railroads so there is a strong need for European coverage and regional breakdown. 

Strategies to reduce deficiencies and generally to improve the quality of data available to the States differ as a function of the data category and the criticality of the deficiency. Five basic strategies for improving the quality a quantity of available data are identified:

i. Assembling similar data sets

ii. Publishing and disseminating data

iii. Establishing close working relationships with carriers and terminals

iv. Expanding the regional sample data to a European-wide data sets

v. Creating a common communication link for data exchange

In this report emphasis will be given on the available technology to collect and disseminate data rather than the pointing the necessary data sets.

2.1 Obtaining Data

Data collection is usually considered when there is a lack of available data or there are deficiencies in the existing data. The practicality or necessity of data collection increases with:

i. the specialized nature of the data being sought,

ii. the amount of the detail or depth of information required, and

iii. the degree to which the information sought can be limited to a particular geographic area or category of shippers or market niche

On the other hand the practicality of detailed data collection for the State varies on the scope of the project or action; in general States do not conduct shippers surveys, but they may conduct such a survey in case of building new rail links or terminals. It is a matter of interest. In many cases, States did not have any relevant sound information, and based their choices in weak results of estimations. Collection of detailed data has several other advantages for the policymaker; an exact focus on necessary information is possible, both in content and detail. In addition, in the case of regional or national governments, census or sampling techniques can be merged with other necessary data collection procedures and reduce costs or increase focus or retrieve the data in a desired way. The major disadvantage of data collection was always the cost. Sampling is actually personal interviews and these cost a lot. Phone interviews are also costly. In addition all these data have to be compiled, maintained and stored and this means extra costs in equipment and personnel. Another disadvantage is the management and design of all these samplings and finally the transport community is not always willing to co-operate. Even when the Law protects data and identities many companies are reluctant to provide any data.

In general five major types of data are identified and these are:

i. Traffic data flow

ii. Carrier data

iii. Shipper/consignee attributes

iv. Physical and operating data

v. Direct and indirect impacts

Of these, carrier as well as operating and physical data can normally be obtained from records maintained by the carriers or submitted to regulatory bodies. Sometimes authorities find it necessary to measure direct and indirect impacts, although much of it will inevitably be based on other data or assumptions. However the limited availability of traffic flow data often forces States to collect these data directly. The ‘shipper survey’ is a typical response to this need. Occasionally a state may be interested enough to shipper/consignee characteristics to undertake a survey solely for this purpose. A major concern in the European pattern is however the issue of transit flows and of transshipments. In the intermodal flows and practices cargoes are usually consolidated at terminal and then are loaded to the next mean. In some cases containers are also getting unloaded and the LCL cargoes are stuffed to another box or container. Such necessities are making things even more difficult for measuring the actual flows. Additionally trade from third countries is also moving as transit or handled as transshipment in the EU ports altering the statistical image.

The ‘shipper’s survey’ was a widespread practice in the previous decades and nowadays is becoming also popular, as there are no border crossing checks. The main goal of such a survey was the sampling and then the indirect extraction of results. The survey usually led to conclusions on:

i. Basic traffic flow information, either for stock taking or predictive purpose

ii. Extend existing transport flow data sets to provide information on local origins and destinations

iii. Provide research data on shipper/consignee attributes

iv. Provide impacts on potential modal shifts

v. Give shippers/consignees the opportunity to identify impacts of transportation system investment and effect their volumes

These surveys had also some characteristics of their own:

i. Some of them were mode-specific and some not

ii. Some were in depth and some generalized

iii. Sampling or census

iv. National or regional or market specific character

However shipper’s surveys are not the only way for states to get data. Ports, terminals, customs and other public entities had their own census offices, departments and bureaus collecting data on specific purposes, such as the type of traffic, functions, growth etc.

2.2 Data Management and Handling

There is a great difference between the actual and real conditions with the ideal and prescribed ones. The origin of the evil was always the huge volume of paperwork and the manual handling of all or part of the data. In many cases, questionnaires were keyed in the system manually with many mistakes. In cases where OCR technology is used, there is always a question of reliability of the interviewers. In general the freight data management system should have the following characteristics:

· A uniform level of quality and sufficient detail provided to be used in analyzing the problems or issues identified from the policymakers

· All files and sources shall periodically be updated

· Control maintained over confidential information

· Indexes, guides, and other references provided to the data contained in the system based on consistent definitions and uniform or compatible coding systems.

By developing a formal freight data management system the office, organization, or department can coordinate the collection and study of the sources as well as to eliminate a great deal of redundant effort among system users. In addition better information can be provided with reduced error possibilities for misinterpretation. 

During the design of the data management system, certain standards should be set for its operation as a whole and for each of its components. These standards should be developed based on a set of goals similar to the following:

Flexibility: The system must be developed so that it can adapt to data changes, equipment and processing changes, or changes in user needs. New and expanded sources of freight data are being published frequently and the system must be able to incorporate these data.

Capacity: The mechanical processing system and storage facilities should be adequate to provide sufficient capacity for the data. If existing computer facilities within a Ministry or other relevant office, department or bureau, are utilized, the additional burden on equipment and staff should be small, except perhaps for programming services. Careful control must be maintained over the data files created, even though stored in a centralized tape library or other magnetic means.

Quality: Definitions of each data item and descriptions of the variance and general reliability of each data item should be maintained. Users must be aware of the limitations of the data to avoid making invalid conclusions.

Compatibility: A set of bridging codes or applications should be developed permitting the use of all data sources that pertain to a data item.

Timeliness: Information sources used in the system should be updated and reviewed on a periodical basis.

Cost-effectiveness: One of the primary functions of the information system will be to reduce the cost of data collection. 

Three very important technical issues were mentioned above: the data processing, the data transfer and the maintenance of informative and physical integrity of the data. These issues are really very important and used to give headaches to the responsible staff. Modern technology has come up with solutions minimizing the necessary efforts but demanding a thorough and detailed initial planning. 

3. Status Quo and Current Trends

The contemporary concept of transport demands efficient telematics and information flow from the very first point of the logistic chain up to the final destination. Modern logistics are a process not only of physical flow but also of an information transfer. This dual demand, of proper physical handling and movement of cargo as well as of accurate information transmission to all interested parties origins from the necessities imposed by the modern production and consumption pattern. SSS as part of the logistic chain is not excepted from this norm and demand.

In Europe, the decision of the single market has torn down any barriers, legal, institutional and physical, and removed any border-controls. This drastic and radical shift to a new common commercial space has eliminated the sense of national gates and therefore there are no customs or border officers, assigned with the task to control the flow of goods. In this sense, checkpoints in the hinterland do not offer any real information anymore and only gates, such as ports and air terminals collect data, of ambiguous interest and value.

Ports are usually national gates from an administrative point of view but they are also enterprises, public or private ones. As a goal they have of course profit making, but also the promotion of specific national or European policy goals. At this point the controversy is revealed and the main problem in maritime data collection. The port as an enterprise is investing effort, time, money and other resources in collecting data, which assist and support the decisions of the upper management. Even if the port is public and serves only the local community or its region solely, the goal is to increase the volume of cargo flows by attracting more or specific customers. This is a strict micro-economic approach. On the other hand the State is interested in totally different data: usually aggregated and in a different format. The goal is macroeconomic and the security of the social interests. Consequently the port has to collect data covering both aspects.

The controversy in the character of ports is not the only problem in the collection of maritime data. The maritime community is not really interested in the quality and quantity of cargo as such, but in the characteristics of shipments; mean volumes, weights, number of units, mean characteristics of the approached vessels, cargo-pendulums and balanced trades. The port or the State usually ignores these demands, just because it is either to difficult and complicated to collect these data or because it is out of scope for their core-business and interest.

As a matter of fact, every single transport entity has a different interest in cargo-data collection. Truckers, freight forwarders, rail companies, shipping companies, ports, terminals, customs authorities, insurance companies, etc. seek for a different information out of the everyday cargo flows. Hence it is very difficult to cover all these needs from a single origin or data-library. Nevertheless modern technology and standardization can dramatically improve the whole data-collection system allowing every single interested party to retrieve the data to a desired outcome.

Before proceeding to any further analysis it is very interesting to note the followings point regarding SSS and modern logistics:

1. Small and medium sized enterprises (SMEs) are integrating in the multi-company networks through modern logistics.

2. SSS can potentially offer value-added services and partnerships.

3. Technological advances in the IT field provide solution and psychological hints, promoting intermodality.

These points are very important for the analysis of the needs and requirements for any system relative to data-collection, because these are the major changes in recent logistics along with the developments in the global economic pattern.

SMEs are usually covering their transport needs with a unimodal approach, i.e. by consigning cargoes with only a specific mode of transport, usually truck due its flexibility. It is a very complicated procedure for an SME to book or to estimate or to invest time and effort in order to combine a couple of transport means, say the truck and the ship. In addition there are not so many resources for this effort and the cost of using the services of a freight forwarder can be finally higher than booking space in the truck. In addition most of them are located in the hinterland and they do not own or exploit terminal facilities, so there is a natural bias to trucking, as the truck offers services at the premises of the consignor or the consignee too. Their LTL or LCL shipments are easily combined, the truckers utilize the majority of the available space, the trade is balanced, and the prices fall making this unimodal approach even more attractive.

Larger or big companies are not really facing the same problem; they seek better prices for higher volumes, since they envisage needs for bulk movements, consisting of many FCL units or even rail blocks or ship cargo holds. Accuracy and reliability are crucial as well as the final cost of transport, because the figures are large and a single reduction in the unitized cost is translated in big figures. As a result they negotiate the shipments with the carriers at a higher level of hierarchy and establish frequent links if not networks.

As the European market melts to a single common economic and trade space, the transport demand increases and therefore trucking is not a really good solution for the SMEs, as the distances increase and bottlenecks are faced in several nodal points. The increased cost leads to intermodal solutions sacrificing flexibility and adjusting dates, shipments and terms according to those of the long-haul carrier, i.e. of the sea-going vessel or the rail-block. On the other hand the larger companies reserving the majority of the available space of the long-haul carrier, restrict the availability of the carriers, yet they create networks and links, which could never be financially viable without their shipments. So the big companies create links and the SMEs strive for the remaining space.

From a policy point of view this is a major handicap for shifting cargoes from land to sea, or more accurately to reduce tracking and benefiting rail and sea modes, but by promoting intermodality market forces have found their way. Freight forwarders ‘sell’ intermodal links and SMEs are also creating their networks by consolidating cargoes and making intermodal movements possible and viable. However these are not easy steps and this is just the beginning, in countries and regions were infrastructure cannot cope with the load any more, such as in the Netherlands, Belgium, Rheinland and northern Italy. What is the real effect of this fact in SSS data-collection is the variety and increase of involved shippers and consignees, not statistically counted in the case of intra-European trade, as well as the increase of complexity of the movements, not faced in the previous decades, when the existing data collection systems were designed and originally implemented.

The other point is that SSS can potentially offer value-added services and create value-added partnerships. There is no need to analyze thoroughly this fact as SSS assists in the distribution procedure and can offer JIT services. However this is translated as a need for completing tasks at the terminals and the several sites within the necessary time framework. The cargo cannot be delayed at any site and sometimes has to leave the terminal immediately so time constrains are also affecting the data-collection system. These restrains create also partnerships, commercial or strategic ones.

Finally the technological advances in information and communication techniques has increased the capabilities of computer systems to exchange data and decreased also the relevant cost. This results to a more open inter-organizational approach, removes fears over the reliability of technical solutions and shifts some decisions to lower levels of the hierarchy. In addition cargo monitoring and tracing systems provide some evidence or demonstrate the relative progress of the transport process, making the whole system less impersonal as it is conceived.

Last but not least in this the implementation of INTRASTAT system (Reg. EC 3330/91) for the intra-European trade. As a result of the directive, there was a shifting of data collection procedure from the customs declaration system to the normal tax collection one, within the VAT collection procedures. Consequently every single tax-office of the country becomes also a collection point as the national gates or the ports. However the tax-officers do not collect transport data but only trade – commercial ones. This directive is valid for the intra-European trade, but affects also the trade with third countries.

Before closing this paragraph it is very important to highlight also adversities and pitfalls of national collection systems; in several Member-States the system had some flaws hampering the extraction of useful results on transport issues. Specialized focus on trade or the transport means was misleading the efforts to sound results and in many cases no details or breakdown were available. A typical example is the focus on countries and not regions, ports or industrial – consumption areas as well as the nationality of the calling ship and not the nationality of the ship manager or of the actual beneficiary. 

3.1 Current technical concepts and trends

Experience shows that the markets and the public authorities have well understood and already implemented new software, computing and networking technologies in their everyday activities. The installed systems are basically the same technically as they are based on a specific set of software packages and hardware configurations, yet they are more or less incapable to communicate data with each other. This characteristic is partly a design flaw, as companies and other entities avoid communicating data, especially in the maritime market. In addition the connection cost with other mainframes and systems is rather high, though it depends strongly on the provider of the service. A very first effort to describe and present the systems used by transport partners in Europe was the COST 330 action.

The results of COST 330 are very important and interesting as they express the current trends in telematics of all involved parties in the transport chain. The analysis is not limited in the strict EU-space but expands also to other acceding European States. However, a major pre-assumption for the implementation of any data-collection system is the elimination of barriers or the bridging of gaps in the European-wide telecommunication infrastructure. The data-collection system consists of administrative procedures as well as of the application of telematics techniques and formation of networks. Some only problems of general nature faced on the higher level of policy-making and some empirical approaches and ideas are here presented:

· The different level of development in acceding countries or even EU-regions is translated as imbalances and technical incompatibilities between different systems. The cost of investment on new equipment, software or methods shall be remunerated by the benefits of the innovation or the keep-up with the modern technologies. Financing is in many cases scarce and different priorities may influence the assignment of funds. 

· The monopolistic character of the Public Telephone Operators (PTOs) in many countries has been a major parameter for the high telecommunication costs. This situation has already changed or is under continuous transition to a more liberal and open trade regime, yet the connection costs are still comparatively higher than those in the USA, Japan and S.E. Asia. Within the framework of the EU-funded project PROSIT, users have mentioned shifts to modern telematics systems not because of any special innovative feature but because of radical reduction of the connection cost (PROSIT, 1999).

· It is especially important for regional initiatives to take into account the great variety of local conditions when planning such project. Uniform implementations are unlikely to be effective in Europe, where conditions vary so much from region to region even in the same country. As a result project planners must spend more time assessing the local environment and be prepared to use a variety of technologies and institutional structures. To provide the necessary information for appropriate planning it will be necessary to conduct a thorough survey of existing conditions and initiatives in the region. The gathering and dissemination of this information should be made by a single agency.

· The necessity of ensuring the long-term sustainability of a telematics initiative is self-evident, however the methods for doing this are not as obvious. Many projects set up systems which have substantial running costs from the start (such as the rental on a leased line), but an active user base takes time to establish and any hitches along the way can turn in to large cost overruns. A carefully planned and phased approach is therefore necessary so that any problems can be worked out before high operating costs are incurred and sufficient numbers of users are available to share the ongoing costs. In this specific case of SS data collection, as users are considered not only public agencies but also private interests. As there is a policy goal to promote SSS as a modal choice, such data shall captive interest of carriers. In addition special formats or small statistical market presentations can be provided with a specific price. Careful planning in the allocation of sufficient resources is also essential. Once a telematics project gets off the ground and is operating reliably, the user base can grow very quickly due to the popularity of the services provided. If this growth is not anticipated, problems can occur with the availability of user support staff, and with rocketing traffic costs on dial-up systems or clogged leased lines as more experienced users learn how to make use of international information servers. EUROSTAT may transfer experiences, techniques and practices in this venture. Nevertheless, the service providers have to operate in a business-like fashion even though their facility may be a non-profit one. However business administration skills and the culture of service provision are often not present in the organization providing the service. This can hinder cost recovery and disappoint users. Therefore project developers should include the transfer of marketing, management and legal skills in their initiatives.

· Incoming dial-up lines or web-requests can saturate the capacity of the system, so new lines or web-resources shall be allocated to cope with the demand, otherwise substantial user frustration can occur. It is almost impossible to be accurate with estimates of growth in telematics traffic in such innovative service but it is best to over-estimate needs -history has shown that growth in data communications has continually been greater than expectations. A reasonable assessment is especially important in planning hardware purchasing decisions and training requirements. Inadequate estimates in these areas can result in higher upgrade costs later. If these cannot be met by the available budget, users can become unproductive when equipment slows down through overload or when software is changed. However, a short planning horizon - about two years maximum - is necessary because changes in technology in this field are so rapid that networking decisions must be continually revised. 

· Project and system planners also need to be aware that many of the recipients of their assistance may be reticent about using computers. They may not yet be comfortable with the technology or they may view computers simply as tools for typing letters and reports, which would normally be the job of their secretaries. To address these concerns project leaders should emphasize the use of computers as a general purpose communication tool like the telephone and demonstrate the ways in which telematics technology can improve the user's ability to carry out their jobs. In Europe unfortunately there is still no culture for business-to-business usage of the Internet, yet there is a shift in the market. The culture of using specialized networks is introduced and developed in large organisations, such as banks and major manufacturers, but not in the transport market, where SMEs dominate the market.

· High cost is probably the largest single barrier to the effective use of new telematics and data collection technology. There are a number of ways in which the costs of network traffic, installation and support can be reduced, but local conditions and markets are the major parameters: 

· Increasing the number of users by offering attractive information for the market and other public agencies.

· Using off-peak times and other tariff reduction regimes when initiating connections with devices and other collection points. There is really no need for real-time update; an update every day, week or even month can be adequate enough and can reduce the transmission costs sharply. 

· Using the most appropriate protocols for high cost or low quality links. The efficiency of the communications protocol effects the volume of data that can be passed through the link. Some protocols are intrinsically far more efficient at using bandwidth and coping with line noise, connection interruptions or satellite delays. Their use can substantially reduce the costs of traffic and improve the capacity of scarce lines to service a greater number of connections. 

· Improving and ensuring the reliability of services is vital to the long term sustainability of any telematics project. Users will not be inclined to pay for services that are erratic and undependable. This becomes increasingly important when users switch from other forms of communication (such as fax and courier), and the telematics service becomes part of their day-to-day operations.

· Any data-collection system, and in general every relevant project, has to take into consideration the needs of the user. It is very important to orient the system to the needs of the public users as well as of the private ones, since they will also support any venture by paying for the services. 

· Although telematics equipment has reduced in cost dramatically over the last ten years, and continues to fall, costs are still relatively high for many users. The initial design of the system has to make provisos for the future expansion and upgrade of the equipment, otherwise these costs may boom after a couple of years or after achieving an adequate number of users.
· The success of telematics development projects is very often dependant on the presence of users who are especially committed to the project's goals. If these 'champions' are in top levels of the organizations participating in the project then it has a far better chance of success. Champions need not necessarily be the organization's executives, in many cases enthusiastic users who have mastered the technology can play a key role in encouraging the involvement of others. Outsourcing can also be a good solution in many cases.
3.2 Conclusions out of the COST 330 research action

The results of the COST 330 action provide an indispensable statistical basis for further research. The IT infrastructure and dynamic of all involved parties across Europe has been thoroughly analyzed and presented. Here only some results are to be presented, in order to support the coming recommendations of a next section. As a parenthesis, networks and means of communications in port communities described in the final document of COST are mainly considered the following:
VAN
Value Added Network. 

Other Networks
A network supplier, local PTT companies. It includes also telephone lines, LAN (Local Area Network) in office and in port area.

PCS
Port Community System.

Mobile
GSM and other types of mobile communications.

Satellite
LEO (Low Earth Orbit satellites), Inmarsat and other types

3.2.1 Ports

Most ports have a relatively large IT department. Almost all ports have specialized software for invoicing, statistics and hazardous material management. Half of this software is tailor-made and many applications are developed by the port’s IT staff. There is no norm for the operating system, yet most of them use client-server solutions. Many ports have already report also problems with their old and new software. What is really interesting is the fact that the majority of the ports are using other communication networks than their own, including mobile ones, and some of them complain about the available infrastructure and the final cost. In addition half of the sea-ports consider Internet/Intranet as promotion means and make some use of e-mail.

As the ports are relatively large organizations these results were really expected. The interesting point is that ports are interested in statistical data collection and they use their own software and hardware solutions. In other words the communication of data will be possible with other networks, if only a common communication link is available. Since the available telecommunication infrastructure is not always adequate or the cost is relatively high, Internet/Intranet applications become very attractive.

3.2.2 Port operators/Stevedoring companies

The activities of port operators do not include any statistics, yet invoicing consists an indirect way for data-acquisition. Some other indirect sources are export/import clearances and other side activities. Nevertheless they also use IT solutions for the dangerous goods handling.

Although their IT departments are relatively small they develop their own applications too on client server operating systems. They use other networks than their own and face problems with obsolete technologies. But the main problem they also face, is the cost of telecommunication, and there is no real shift to the cheap e-mail application yet.

3.2.3 Forwarding Companies

The forwarding companies employee many people in their IT departments and they use their own software for invoicing and import/export clearance. What is really interesting, is that their own people and staff do not develop this software, but specific vendors provide it. As these companies are small enough the investment cost for the in-house development is high; in addition there are relatively many forwarding companies shaping a small but demanding market, so there are triggers for the software house to put time and efforts.

The forwarding companies use also client/server technologies and other networks than their own, including those of mobile communication. They also face the high cost of telecommunication, as well as they also complain about the inadequate infrastructure, yet they do not use Internet more than promotion or some e-mail functions.

3.2.4 Trucking companies

The majority of trucking companies have an IT department, mainly occupied in invoicing and cargo tracing services. They use stand alone PCs and some client/server technology on many types of networks including mobile systems. They encounter also problems of obsolete technology and expensive telecommunication services. No real use of Internet/Intranet application is reported.

3.2.5 Shipping Agents

The information in COST 330 on IT used by shipping agents is rather limited. Some of them report lack of telecommunication infrastructure and expensive connection or communication costs. However there is a shift to Internet/Intranet applications and services.

3.2.6 Railway Companies

Railway companies employee some people in the IT department, yet not so many as expected. The main applications are invoicing and wagon tracing. They use mainframes and some client/server technology. Lack of adequate infrastructure and expensive telecommunication services are also reported and there is no real use of Internet/Intranet technology.

3.2.7 Customs Authorities

Finally, customs authorities are reported as less advanced and into IT concept. Some of them are using IT applications for invoicing, manifests and declarations. Most of them are operating on mainframes and various networks. The use of Internet/Intranet is still restricted to ‘yellow pages’ applications.

3.2.8 Some Other Summarized Remarks

In the final document of COST 330, a list with specified applications is presented:


Application
Port Authority
Port Operator Stevedore
Forwarding Company
Trucking Company
Railway Company
Customs Authority

  1
B/L, Freight Waybill







  2
Berth Allocation







  3
Cargo Tracing







  4
Container Yard Man.







  5
Customs Invoicing







  6
Damage Follow-up







  7
Dangerous goods







  8
Exp/Imp Clearance







  9
Freight Terminal







10
Invoicing







11
Manifest







12
Notice of Arr/Dept







13
Production Planning







14
Statistics







15
Wagon Tracing







16
Vessel Declaration







17
VTS

















Total 26 applications
5
7
4
3
3
4

It is interesting to note that ports use IT for statistic purposes and since almost all involved parties use invoicing this task becomes even easier.

Another interesting side-conclusion of COST action was the use of EDI in ports; port authorities are mainly using EDI for cargo manifests and some invoicing. Cargo manifests are the actual raw material for sound statistics. Even if the port authorities decide that keeping a track of all cargoes is not economic feasible, adequate statistical sampling possible, as well as the dissemination of the results is standardized and harmonized. This is also merely the current situation as 36% of all EDI messages deal with cargo manifests and 16% with the dangerous materials. Shipping Agents are also using 27% of the total EDI messages for cargo manifests and 10% for dangerous goods. The percentages of freight waybill issued by railways is close to 50% and 58% of the total EDI messages at customs authorities concern cargo declarations.

Most of the port community partners are willing to use EDIFACT or non-EDIFACT messages, yet there is a trend to standardization and the non-EDIFACT messages are continuously decreasing. The main reason for the use of non-EDIFACT messages is that the messages originating or linked to major manufacturers’ systems. These messages pre-exist and it is relatively difficult to abandon successful systems when there are still operating. The same is the case for many shipping agencies and stevedoring companies.

However the main problem in message exchange for all partners using EDI in the sea port communities is the application interface and the lack of many partners. These are also the main problems identified initially in the rational of PROSIT project. Other partners mentioned also that the necessary investments for EDI are considerably higher than those for other systems, therefore only big organizations, such as ports, railways etc. can afford the expenses. Other legal and cost issues are also important in general but there is no specific interest in the case of SSS data-collection

The results on the management of dangerous goods are partially important for this scope. Nevertheless, as SSS can facilitate in future higher volumes of dangerous goods it is wise to take under consideration the current situation in many ports. Most of the handling is still manual and concerns stock keeping and manifestation. The trend for the future is to shift to a more computerized system.

In COST 330, as future developments of the applied IT solutions are reported the following:

Outsourcing: Maintenance and support of the systems are planned to be outsourced by some users in order to minimize fixed costs. Some other operations such as invoicing is also planned to subcontracted to external experts and consultants in some cases, but this is not the case.

Further Development: All partners agreed that more efforts, capitals and time would be invested in developing new applications and services. In addition the networking will be increased and more parties will be linked in the near future. This will also bring a trend in expanding the network by bilateral contacts rather than other intermediates or communication rings.

3.3 The PROSIT project

PROSIT is one of the latest projects launched in the field of transport telematics, funded and supported by CEC/DG-VII. What is really interesting in this project is its actual focus on organizational and human aspects, when applying modern techniques. Within the framework of the project new telematics applications have been designed as well as new supportive software has been developed. The aim of these applications is to enable communication between the involved parties regardless the operating platform of their software systems. In addition, the basic idea of PROSIT promotes the cheap communication channel of Internet.

The project was designed for the achievement of the ambitious goal of eradicating many intermediates and sometimes brokers. The initial geographical spread, as well as some managerial needs, forced the development of four scenarios covering trade links in the Baltic, Northern and the Mediterranean Sea.

Apart from any other interesting technical result, some of them also presented in this document, PROSIT revealed many hidden aspects of organizational preferences and behavior.

3.3.1 Technical Applications

In comparison to other telematics projects PROSIT is concentrated on the improvement of the quality of waterborne transport embedded in intermodal chains and on the co-operation between the demand (industry and trade) and supply (transport industry) sides.

As stated in the PROSIT technical description, the project is focusing on a chance for achieving the goal of shifting cargoes from land to sea. This chance is the willingness for a short termed planning of transport demand in accordance with short termed (actual) employment of partial empty transport capacity. According to the proposal, there is a high potential for reducing traffic by decreasing movements of empty transport equipment and by improving the use of its full capacity. Merely this is right; nevertheless people and their organizations fail or are reluctant to short-plan due to habitual or organizational practices. In order to achieve its goals, PROSIT demonstrates the use of modern telematics in the real scenarios by:

· supporting an "intermodal brokerage" for linking and tuning the demand and supply side in transport including short sea shipping and inland waterway transport,

· focusing on organisational aspects in order to improve the quality and reliability of short sea shipping/inland waterway transport and its integration into intermodal transport chains,

· establishing an after sales service for monitoring the transport, reporting deviations, activating fallback solutions etc., that means

· ensuring quality and reliability required for the acceptance of short sea shipping and inland waterway transport.

Some of the means towards the achievement of these goals are:

1. the successful operating of procedures and software (on logical, technical and organisational level) supporting

· co-operative planning and control along the transport chain, aiming at improving efficiency and quality of SSS and inland waterway transport in intermodal chains (using the Interconnectivity Manager Software)

· brokerage between demand and supply sides (using the Brokerage and Control Software)

2. improvement of planning and control of freight transport and employment of resources

3. improvement of co-operation between partners in transport (including waterborne transport) for planning and control of freight transport and employment of resources

4. improvement of brokerage between industry/trade on the one side and transport providers (including SSS and inland waterway transport) on the other side
According to the above, what PROSIT had to achieve initially was the setup of a communication channel between the software systems of each partner or interested party and then to establish a common software interface. This was achieved through an application developed within the framework of the BOPCom (Basic Open Port Communication) project: this software device is called Interconnectivity Manager (IM) establishes electronic data flow between partners in the PROSIT scenarios. IM assists PROSIT’s innovative ProShip software module to interconnect different partners of the transport chain, regardless of their individual systems.

As the first goal of the common communication channel was reached, the next step was to establish also the common network. For obvious reasons and simplicity, Internet is used to connect partners. Then an application developed by the PROSIT team, ProShip, was launched in order to undertake the logistic interconnection of the partners.

There is no real reason to present PROSIT achievements in depth, but the interesting conclusion for this report, is that almost any system can exchange data with other systems through the Internet and there is available software to cover the logistic needs. In other words the technical problems are solved. What is left is the organisational change.
3.3.2 Conclusions on organizational issues

As the technical solutions were applied in several cases-scenarios, it became obvious that technological changes are not always capable to change habits, prospects and the market practices. This blatant fact is the very first lesson taken by the application of PROSIT ideas. On the other hand, cost and level of responsibility (managerial level) are the most important reasons for shifting to new practices.

A big company in Germany, equipped with closed architecture system, implemented the PROSIT ideas, because the communication cost with the carrier was extremely high and time was wasted by typing the same information or data for two or three times more. However, a carrier was disappointed because the system was installed for almost a couple of months long and no business have been commenced. No technical problem was reported and this fact was attributed to the managerial level of the employees booking space in trucks or rail-blocks.

In the case of SSS data collection PROSIT can indirectly contribute to the discussion. Two German ports have also been involved in the project as partners: the port of Lübeck and the port of Cuxhaven. In both ports the applied idea was basically different as Lübeck is port with a rather strong commercial community around and Cuxhaven is only a port facilitating some movements per week. In addition, there is a great difference in the traded volume and type of cargo. The experience out of these ports is leading to the same conclusions:

· Both ports experience a radical increase of the offered quality of service, as no errors are involved and document circulation is rapid and accurate.

· The increase of the offered quality leads to an increase of the volumes, as more customers are attracted to the port.

· Top-down rationalization techniques can easily be applied as the human resources of the port can be allocated to more productive positions and effort, money and time can be spared.

Examining these results from a critical point of view, it is very interesting to note that PROSIT has actually achieved its overall goal to attract customers to sea transport services. Furthermore and for the needs of this report, PROSIT software systems can be slightly modified and create additional statistical databases, acting as SSS data collection points. 

Finally a hidden aspect not mentioned before, but a very important one, is the willingness or the availability of all parties involved offering some time for planning and procurement of the service-request and reply. Shippers shall be ‘patient’ waiting the carriers to fill up their vessels while carriers shall deviate from usual practices accommodating the special needs of every customer.
4. Available Technologies

It becomes clear that the quest for an efficient and adequate data-collection system leads to the addition of a new specialized network or new features in existing networks. As the collection of the data becomes day by day more sophisticated it melts down to the reading, compiling and transmitting of digital data from the collection points to a network. These collection points are normally located in the terminals. As a result the problem of collecting data is shifted from public services and authorities to the administration of terminals or the carriers.

As stated at the beginning, the collection of SSS data has a pan-European character, therefore local and individual networks shall communicate with other networks in the continent. For this reason a common communication link is essential and nowadays Internet is offering this connection adequately and freely. The problem in connecting network with other networks of different systems lies in the demand a high level of investment to build bridges for communication. Apart from any physical connection, which is usually a phone line, shared files, common formats and applications as well as common communication protocols are about to be set up and specialized personnel shall support the system. The initial investment cost is high, the organizational changes for creating the link with other companies or entities may be laborious and strenuous and in many cases the necessary outsourcing makes the company vulnerable to external consultants and contractors.
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From the above figure it is easy to see the necessary shift to a common channel of communication. The connections between the networks or systems of interested parties are replaced by a common link, which in the majority of the applications can be Internet or Intranet. The substitution of partial links to a common one, is a very important step, as all links can be normalized and use the same protocols for data exchange. Even more, Internet serves a greater niche in the market, as not all parties are familiar with advanced computing, networking and electronic business environment, and many messages are still exchanged by fax or telex. Especially in the shipping sector telex and fax are the common means of data exchange and almost remote business negotiations are commenced through such messages. Internet, Intranet and Extranet can become the information chain, used to form multi-organisational enterprises.

4.1 The Internet and the communication of information

4.1.1 The Internet as a logistical revolution

The distribution of goods was greatly facilitated by the arrival of computers for the more efficient processing of orders, dispatch and delivery. As a result, the product life cycle was reduced, time in the market became shorter and the customization of products according to customer requirements the norm. In fact, from a production-centered activity, distribution evolved into a customer-centered activity, not only meeting customers’ expectations but also surpassing them. The emergence of Internet happened at a time when the transportation industry was already developing rapidly due to satellite communications, which permitted the use of fax, modems and EDI. Internet has sped up this process even more. The global possibility of consignment tracking provides a single vision on organizational matters and management. Searching by consignee, B/L number, customer number or any other options, an individual item can be tracked throughout the complete supply chain from order placement to delivery. Moreover, an extra advantage is achieved considering the lower cost and flexibility provided by web-based technology.

The example of leading companies is paving the way: large companies like UPS and FedEx, originally considered couriers, are now logistic providers. The web based tracking systems used by them can be considered models of how distribution has been dramatically changed by the Internet. UPS customers have access to its website to find out where their package is and when it is scheduled for delivery. Within the pattern of PROSIT such services have also been experimentally launched on the web, and are really very well received by the shipping community. As a direct result of such an application, the cost for the improved customer information has decreased. Another result is that smaller companies within the supply chain are going to be forced to follow the initiatives of the big companies, offering these extra services, rather sooner than later. This is also the case in PROSIT, where shippers or carriers can see the position of the sea-vessel in a real time application on the web.

The Gartner Group, a consultancy firm, carried out a survey on the effect of the Internet on logistics and business. They stated that 70% of the companies, which do not incorporate logistics content, and applications (e.g. delivery date and inventory status) into their Internet management strategies, will fail to win a competitive differentiation. (Mottley, 1998, page 28). In other words, they will be stuck in the middle. 

The Internet is a universal standard that as such allows companies to extend distribution networks keeping the level of costs to a minimum. The challenge for the shipping industry is to take full advantage of new technology positioning itself more effectively in the supply chain and focusing on the opportunities that the new medium can bring. Tracking industry has already exposed a dynamic in the field. 

An ambiguous and doubtful issue is the contribution of Intranet in the logistic pattern. Basically the Intranet is a network that uses the same technology as the global Internet, but was designed primarily for use within a single organization. As stated above, in today’s customer-centred business environment where customer satisfaction is a priority, information processing has changed from being a means of improving internal processes to the critical component of business success. Intranet provides a valuable platform for improving communications; by posting information in an internal web server, instead of printing it, there can be important savings for a large organization. The Intranet allows companies to make information more accessible to employees and as such is the right vehicle for developing internal databases and distributing them. This improved information flow creates higher productivity through a highly informed workforce. This could be cost-effective for a large shipping company with offices in different locations, which has to adequately inform its employees about freight and business policies, for example.

Table 2: Today and tomorrow: Marine communications handling. 

Topics
Today
Tomorrow

ATTITUDE

INFRASTRUCTURE

COMMUNICATION

REQUIREMENTS

SOLUTIONS
· Driven by Costs and Technique

· Separate networks for shore and ship

· Mostly Voice telex fax  Only little data traffic

· Low speed and volume      Mostly one direction

· Standards with commodity products
· Driven by needs of Information exchange

· Integrated Corporate Communication

· Plus E-mail, Internet, Databases, Partners

· High Speed Data bi-directional

· Tailor made with proven portfolio

Source: Goeij, 1998

Nowadays, regardless of the position of the ship, the chain of communication cannot be broken. With this consideration as their business proposal, BT, (BT) a market leader in the communication industry has recently introduced a new service for the shipping industry. Called “Webtrack”, it enables shipping companies to maintain track on a global scale, of their ships, cargoes and crew. It also has various levels of access for staff and customers, suppliers or agents, depending on the instructions given by the owner. Companies with own tracking systems can switch to the new service, which, as BT point out, is cheaper and more accessible. At the very beginning of this new era of information, only mega-carriers have given their customers the possibility of tracking cargo. This is mainly because of the large investment in infrastructure required in order to make this kind of service feasible. Now, due to Internet, the door is open for small and medium sized ship operators to track their fleets on a 24 hour, year-round basis. In the computer age, the accessibility to shore-to-ship and ship-to-shore communications has evolved from quite recent times, when a computer terminal in an office was connected to a modem, which dialed the INMARSAT satellite, which then transferred data to the ship’s terminal. 

Although the system is fundamentally the same now, the point-to-point link uses the increasing number of “hubs” (low cost message switching systems), either public or private, bringing a number of advantages with it. The hub is basically a computer that places and keeps information in mailboxes and distributes those messages to different addresses, regardless of their form. The main advantage of this system for small and medium sized companies, with corresponding IT infrastructures, is that it avoids the large investment required to set up and operate such networks themselves.

Various companies are suppliers of the ship-shore communications software, among them Spectec, Rydex, Marine Management Systems, Marinet and Monitor. The current trend is to develop the programs using a Windows NT basis, which will permit the much required standardization and compatibility of the products with other interfaces of shipping companies IT platforms. The latter, due to their international nature, require service providers with a global strategic vision, but with a local presence to support their requirements. The following table is a summary of the main characteristics of the communications software on the market. 

Table 3: Principal Marine Communication Software Suppliers. 


GN

Comtex
IMC
MMS
Marinet
Marinor
Rydex
Sait

Radio-Holland
Spectec

(Amos Mail)
Spectec

(Amos

Link)

Country 
UK
UK
USA
UK
Norway
Canada
Belgium
Norway
Norway

Product Category










Private  domain
· 
· 
· 
· 
· 
· 
=
· 
· 

Public access
· 
· 
· 
· 
· 
· 
· 
· 
=

Integrated software
=
=
· 
=
· 
=
=
· 
· 

Operating System










Windows
· 
· 
· 
· 
· 
· 
· 
· 
=

Dos
=
· 
· 
· 
· 
=
=
=
· 

Novell
=
=
=
=
=
=
=
=
=

Ship-shore transport










INMARSAT-A
· 
· 
· 
· 
· 
· 
· 
· 
· 

INMARSAT-B 9.6kbit/sec 
· 
· 
· 
· 
· 
· 
· 
· 
· 

INMARSAT-B 64 kbit/sec
=
· 
=
· 
· 
· 
=
· 
=

Other satellite
=
· 
=
· 
=
· 
=
· 
=

Cellular
=
· 
=
· 
=
· 
=
=
=

Gateways to:










Telex
· 
· 
· 
· 
· 
· 
· 
· 
· 

Fax
· 
· 
· 
· 
· 
· 
· 
· 
· 

Internet
· 
· 
· 
· 
· 
· 
· 
· 
· 

ISDN
=
· 
· 
· 
· 
· 
=
=
· 

Main Features










Account codes
· 
· 
=
· 
· 
· 
· 
=
· 

Address by keyword
· 
· 
· 
· 
· 
· 
· 
=
· 

Auto data compression
· 
· 
· 
· 
· 
· 
· 
· 
· 

Automatic virus checking
=
· 
· 
=
=
=
=
· 
=

Full duplex operation
· 
· 
=
· 
=
· 
=
· 
· 

Message Status indicator
· 
· 
· 
· 
=
· 
· 
=
· 

Multi-language version
=
· 
=
· 
=
· 
=
· 
· 

Muti-user shipboard syste
· 
· 
· 
· 
· 
· 
=
· 
· 

Cost

10 ships, 1 off. Installation










less than US$10,000






· 



US$10,000-25,000
· 
· 


· 
· 




US$25,000-50.000


· 
· 



· 
· 

Source: Compuship February/March 1998, page 25 (modified).
4.1.2 E-mail vs. fax and telex: an ongoing battle 

The majority of shipbrokers use telex for around 70% of their communications, with fax at around 20% and e-mail a mere 10%. (Hanson, 1997). Even in 1995, shipping infrastructure developed by software providers tended to favour the use of fax for shore-to-ship communications. Comsat promoted a so-called fax mail service, which was able to save up to 40% in communications costs. (LSM, 1995, page 73). However, although telex, followed by fax, is still widely used by the maritime community as a whole, its days are numbered. 

One of the pioneers in the use of e-mails for linking shore with ship was the off shore specialist Oceaneering. Due to the nature of their operations (offshore supply specialist), they thought it necessary to provide access via electronic mail to the fleet - in order to have a proper response to critical situations and also because of the remoteness and distance of their operations. (Ocean Voice, July 1996).

E-mail has now become de rigueur for business, academic and personal communication. In fact, in 1996 there were around 62 million active e-mail accounts, but by 1997 that figure had jumped to 93.5 million  (Molitor, 1998, page 55). Not only is it faster than telex and fax, it is also cheaper. This is an important factor in the shipping industry, where cost-saving is a permanent concern, and communications costs are a significant slice of all shipping company expenses. With e-mail, whether you send the same message to 1 or 100 recipients, the cost is the same, unlike traditional media, which are also very expensive for high volumes of data. 

The following table highlights the dramatic difference in the amount of information that can be transmitted for US$1 using different mediums. E-mail shows a clear lead.

Table 4: E-mail compared to other mediums

MEDIUM
CHARACTERS

Telex
10

Fax
50

E-mail (2.4000 bps*)
300

E-mail (9.600 bps)
1200

* bps stands for bits per second

Source: Ocean Voice, October 1997, page 21.
Another approach for this critical issue of costs and printed documents is the case of a typical container ship. A company or its agent shall read, interpret and process the documents for 1,000 TEUs say, which is almost 8,000 documents and about 1,300 customs clearance transactions. Printed material can produce a higher number of mistakes – sometimes as much as 30%  of the information being transmitted – and add up to 40% more to the cycle time. (PROSIT, 1999) On a direct cost basis, the error factor could amount to about 0.5% of the freight rate (e.g. $50,000 on a $10m freight budget), whereas if the documentation were done electronically, the cost would be $5. It has also been estimated that it costs about $1.75 to book cargo by EDI (Muller, 1995?). These EDI messages can also be facilitated through e-mail and Internet protocols.

This trend towards the use of e-mails in higher volumes is further illustrated by the compliance with the GMDSS starting in February 1999. INMARSAT C, the vehicle for sending distress messages, also enables the transmission of e-mails. Approximately 90% of all available equipment is capable of e-mail messaging and does not require additional components (Ocean Voice, January 1998, page 28).
E-mail also enables the sending of videos and graphics. Another factor that should speed up the acceptance of electronic mail among the business community is the improvement in the security element of this form of data.  The most common security measure is the so-called encryption key system, which gives the receiver access to messages only if he/she knows the correct key to decode the information. However, it is only once e-mail has the same legal validation as telex that it will become the de facto standard in communications for the maritime industry.

This legal consideration, along with the fact that the shipping industry is highly traditional and not as pro-active towards technological change, explains why telex is still the medium for the bulk of maritime communications. Unfortunately, the pace of both the business world and technological progress sometimes moves faster than the legal framework created to regulate them. However, it is only a matter of time before they catch up. (Naidu, June 1998).

4.1.3 Electronic Commerce: From EDI to Internet

The days when Electronic Data Interchange (EDI) was regarded as the “ultimate” model for business to business electronic transactions between computers on agreed standard are not so long past. Since the early days when EDI was introduced, as a paperless solution for company transactions over a proprietary network, many technological developments have changed the commercial world, challenging this now mature technology. The most defiant of all has been the Internet. EDI required expensive hardware and needed a unique solution for each pair of trading partners. Despite this, it did find a niche in larger companies such as car manufacturers, big retailers and multinationals, where it improved efficiency and cost saving via the exchange of purchase orders, invoices and payments. A recent United Nations report estimates that there are 100.000 EDI users worldwide (Slesinger, 1998). By comparison, the current number of Internet users is about 60 million. The expense of EDI’s tailor made solutions, however, has kept it out of the reach of small and medium sized businesses. 
Ever since the word ‘Internet’ became part of business vocabulary in the mid 90’s, technology experts have been forecasting that e-commerce would represent a very profitable opportunity for those companies with the vision and business know-how to make it happen. Their predictions appear to be very encouraging for companies still outside the e-commerce area. During 1998 about US$20 billion of business was estimated to be done on the Internet. By the end of 2000, the total could be five or even ten times as much again.  

Internet arrives when a vast network of personal computers, corporate local area networks and a global digital telephone network are well established. With this infrastructure in place, the Internet i.e. e-commerce has become a new driving force in business. If companies are not already computerized on a large scale, running everything from their supply chain to their sales operations electronically, they will not to be able to connect to the Internet to reach and form part of a global network, which makes all companies equally easy to reach.

The question now is what does all this “techno-hype” mean for the shipping business? The important point is that this new technology, connecting producers of goods and buyers, will lead to the more efficient use of shipping companies’ services and probably, the author hopes, an extra buzz for the world economy.

There are a number of innovative companies in the shipping community searching for new ways to make the most of the changing market scenario:

· Intermarine, established in September 1995, and Seapages (www.seapages.com) are companies aiming to serve as an Internet platform for the buying and selling of ships and marine equipment. They do not consider themselves brokers - simply mediums for the exchange of information in a cheaper, faster and broader way. 

· Another early initiative of e-commerce for the shipping industry was created at the beginning of 1997 by the Norwegian telecommunications company Marlink, with its product “Marlink Quote Saver”, which has Infonet as network provider. In essence, the company is trying to become an administrator of the complete purchasing chain, with the buying shipping company, for example, requesting a quotation. The suppliers are informed via e-mail that there is a request in the server and can allocate their quotations by return. The buyer then analyses the offers and asks the chosen company (via e-mail) to deliver its product. This service has been tested by Stolt Tankers and they report that the purchasing process became cheaper, more efficient and faster as a result.(Seatrade Review, July 1997, page 53)

· The Bolero Project, now Bolero Ltd, started as a joint venture between the TT club and S.W.I.F.T, the international bank-owned co-operative and EDI provider. Its aim was to give security to electronic trade documentation on a global basis. In essence, that aim remains the same but it is now a fully operative company with new partners (www. boleroltd.com). The benefits of such initiative include reductions in communication costs, transmission errors and fraud as well as the better use of transport equipment. The company is in the process of implementing an EDI-Internet version of its software. The benefits to transportation services are part of a cross-industry solution between an exporter, his bank, customers in the export country, a carrier, customs, the receiver and his bank. 
· The most ambitious project for shipping to date, in the current “infant” e-commerce market, is one that has vast potential and could cause a radical transformation in the supply chain. Sponsored by the International Marine Purchasing Association (IMPA), as reported by The Baltic (July, 1997), the standard has been called IMPA Electronic Standard Form. This commercial initiative is supported by an advisory panel, which includes large shipping companies, shipping managers and major suppliers. IMPA affirms that EDIFACT, a standard created by the United Nations, is too complex and unsuitable for shipping companies. The IMPA standard will facilitate the process of buying and selling. Not only will it eliminate the tedious paperwork process but also overall, it will speed up quotations and the purchasing process thus enabling the payment of invoices and improving the control of stock (www.spectec.u-net.com). Internet purchasing is a flexible and cost effective development. It enables the buyer to analyze and compare different quotations. Eventually, the latter will form part of an electronic database or achieve, thus further facilitating the analysis of market trends and historical data. Consequently Internet purchasing represents a quantum leap over traditional solution EDI because it provides access to the global market place through a single interface.

·  Shipping lines, as reported by American Shipper, August 1998, participating in the Information Systems Agreement (ISA) - APL, Crowley, ”K” Line. Maersk and P&O Nedlloyd among others - are jointly working with software developers. Their aim is to standardize electronic communication for ISO (International Standards Organization) country codes/currency tables, ISO container size/type codes, rate basis codes, schedule locations codes, package type codes, vessel names, Lloyd’s codes and other data. Originally the project embraced EDI as a platform of communication and is developing an Internet version of the software (Gillis, 1998, page 36).
The recurrent issue of Internet security is at the center of the analysis and discussion regarding e-commerce issues. Clearly security, if properly provided, enables companies to migrate business applications. On the other hand, security breaks can cause major troubles to businesses such as losing information, damaging credibility and reputation.  Commercial rivals in the financial sector, Visa and Mastercard, have launched a jointly developed method for assuring security of credit card transactions on the Internet. The new system, called SET (Secure Electronic Transaction), has benefited from easier encryption advances, reassuring users that their transactions are both secure and verified. These sorts of initiatives are not isolated. Other large developers and technology providers are introducing new systems to protect computer data, thereby guaranteeing confidentiality in commercial dealings on the Internet.

Another and very successful initiative in this field was the Secure Sockets Layer, developed by Netscape Communications. SSL is a specialized layer that resides beneath the application level and above the network level. It safeguards the security as an intermediate, a gate between the TCP/IP and SMTP protocols. 

To sum up, now more than ever firms have the flexibility to integrate their capabilities to reach customers, suppliers, products and information from anywhere in the world at any time. However, for the time being, both systems, EDI and e-commerce through the Internet, are going to share the market for these kinds of transactions. This is basically because major corporations have invested large amounts in EDI infrastructures to link their network with customers and suppliers. They cannot and will not change to the new technology overnight. However, we may see their systems evolve into EDI buying on the Internet, but the two will coexist and remain complementary (Gillis, 1998, page 34). Lastly, the speed at which Internet e-commerce takes off will be based on business confidence in technology and security. Now, firms actively promote transactions via this new platform of communication and customers already feel that e-commerce offers an advantage in terms of convenience, value added services and price.

4.2 Advanced IT applications focused on cargoes

As intermodalism is based on the physical flow of the cargo and the continuous exchange of data and information, the companies and providers of modal services have came up with special devices, software and application for the monitoring of the operation as well as of the tracing of the cargoes. 

4.2.1 Satellite Communications

Carriers have identified the need of their customers to have real time information. The modern production and storage techniques apart from any JIT concept are demanding punctual delivery or pick-up time. In addition carriers lease, sub-contract and exchange vehicles and transport means, having also the same need. The rail industry led the way in EDI use because so much of the traffic is handled by more than one railroad, and the industry needed to keep a track of equipment, asset utilization and in many cases hazardous cargoes.

As a result railroads and other carriers are using EDI in many cargo related applications including bills of lading, shipment status, weights, equipment and yard management, waybill retrieval, freight claim submissions, interline tracing, rate requests and many other modules. EDI allows rail carriers to sharply improve performance, enabling seamless service and integration into the intermodal chain. Waterborne transport is far more simplified and but as in rail operations drayage is also involved and in many cases, and it consists the weak point of the chain as not all terminals are fully computerized.

Satellite communications were applied as solution in the trucking and rail industry. Marine applications are also very wide-spread. In the first case the exchange messages refer to assets and cargoes yet the marine messages refer mainly to the ship management. In extreme cases, real-time applications, such as on-line cameras support maintenance decisions from ashore. Still there is no connection of cargo information with shore management via satellite communications. The main reason is the high cost.

Truckers have installed a satellite based, two-way message, low-cost system on every vehicle. The system does not only increase the productivity of the driver and safety, but provides also real time information to the customer, usually through the net. Such systems are also combined with GPS tracking of trucks, shipments and equipment and assist in indirect identification of weak points along the logistic chains.

However such technology has not been focused on shipments.

4.2.2 Cellular and Wireless Data Technology

Leading parcel companies such as UPS has developed this technology and then it was ‘transplanted’ to other logistic systems, such as ports. The aim was to reduce paperwork and the provision of real-time information. This technology is strongly focused on the shipments. In ports, rail terminals and elsewhere wireless technology is under experimental use and is expected to provide positive results. 

4.2.3 Automatic Equipment Identification (AEI)

The wireless technology is either combined or confronted with the application of radio technology. Handheld devices read barcodes and communicate with the host-computer over radio frequencies. This type of technology has been fully used in terminals and warehouses. COREM applications were of this type. The radio technology assists also the further transmission to other devices, such as the monitor of the forklift or the positioning system of the straddle-carrier.

This technology started in the early 70s and expanded over the 80s. There is always a ‘tag’ for the vehicle-equipment and the shipment. The device reads the tag and the information is transmitted. Nowadays, two-way communication capabilities provide also the option of routing, say, of the equipment, yet there are not so many technically advanced terminals in operations. These tags contain data in a coded form, so apart from any normal system component, such as antennas and transmitters, there are also some decoders. The decoders are mainly used for compacting the data in a simple array and minimizing the errors. It is however remarkable, that the transponders are extremely rugged in variations of temperatures, noise and other external factors, as they are also used along the rail-lines under the wagons (Muller, 1995). Another advantage of this technology is the flexibility of the radio equipment and the ability to form a uniform frequency network despite the national regulations.

It is obvious that this technology has a real effect on railways and in terminals. However containers have also entered this technology; Matson International, APL and others have already installed tags on over 125,000 boxes for container identification, chassis management, handling, weighting, gate access and lately shipment information. Tests conducted prove the reliability and cost-effectiveness of the system; terminals are achieving 100% accurate data entry and 75% faster gate transaction time.

This technology is also very close to the highway systems used for automatic vehicle identification (AVI). The concept is the same, yet there are several types combing radio frequencies and satellite technologies. 

4.2.4 Revolutionary Barcodes

The essence of any systems presented above is a ‘tag’ or a barcode. The barcode usually holds 40 to 80 characters. Manual keying or handling of the barcode engulfs errors, which is normally expected as one error every 100 to 300 keystrokes. Automatic reading and handling of the barcode takes only 2 seconds versus to 5-6 seconds for the manual entry.

The barcode usually contains information on the customer’s invoice number or other attribute so all other information is stored in a main computer. Currently there is a trend of creating two-dimensional barcodes, expanding the information storage capabilities of the code and therefore the transmitted data. On the other hand such technology is very well matched with radio, cellular and satellite systems for network communication. The two-dimensional barcodes allow the compressing of bills of lading or waybills into only one tag and as electronic signature becomes more popular and legally accepted, the whole import/export procedures becomes paperless and automated.

4.2.5 Internet based EDI

The Internet technology is not only e-mail and WWW browsing; it includes also the very attractive FTP protocol and the JAVA applications. JAVA is comes out of the philosophy introduced by the Internet and the millions of users. The JAVA applications are standalone programs and give the opportunity to remote user to enjoy the services of program located, installed and configured in another place, platform or simply device.

The main problem of EDI for the time being is the effective matching of this message system and Internet. Another idea is to send EDI messages as simple e-mails; specialized ‘recipients’ receive and interpret the message accordingly and specialized applications transform the linguistic message to the properly encoded one. Nevertheless there are some issues on the support of X.400 network attributes, of security and cryptography.

The opinion of the authors is that these problems can technically be solved in short period, though there are serious incompatibilities of protocols and other basic software infrastructure. However JAVA applications can provide such an interface for the solutions of such incompatibilities as in the case of BOPCom and PROSIT.

5. Recommendations 

As mentioned in the beginning of this document the goal was to recommend advanced technologies that would aid in the collection of SSS data by looking at current techniques and practices.

It is obvious that there are several levels for approaching the problem. The first layer is the higher and more abstract one of combining national and regional services. The next layer is a local one, involving the terminal, the port and the relevant partners. The third and last layer is the applied technology involving the carrier mainly.

Regardless of the type of the technology to be used there is a strong need for a common communication link, which shall provide adequate bandwidth, ensure reliability and cost-effectiveness as well as common interface for everybody. This common link is considered to be Internet. The PROSIT project proved that existing technologies can be merged efficiently through simple software applications into a web tool. It is not necessary for any company or administration to invest in new technologies, as long as there is a gateway to the Internet. EDI messages can easily be transmitted via an FTP protocol and JAVA applications can offer services of other systems locally. Internet is not only for promotion as it is currently used nor for data searching. Internet connects the computers over a widespread network, which anybody can access. This is also partially the solution for the decrease of the communication expenses; by increasing the bandwidth PTOs attract more Internet users and provide such services with simple local calls. No extra cost for additional infrastructure is also required. Issues such as security are not anymore a real problem. However it is also rather weird for somebody to hack statistical data, which will come up free in the near future.

The next layer of the local networks will also find a way to a merge through Internet. Shipping agents, freight-forwarders, ports etc. will create a local Internet system, exchanging information. Every entity may offer access up to a specific level to other users or a central, hub-device, may collect and handle all information as in the case of Luebeck (Scenario 4, PROSIT). The existence of a hub-device is also an issue of local mentality.

Finally the data on cargoes are about to be collected in two ways: the shipping agents or the carriers or the freight forwarders send the necessary information over the web to ports and therefore to authorities too. It is not necessary for the authorities to collect all attributes, but those interesting for the SSS statistics. In a more advanced case, cargoes are also bearing a unique barcode accompanying them along the transport chain. The information or the barcode is then confirmed and check in the loading-unloading port as well as at the gates of the terminal. By combining this system with rail and truck companies intermodal statistics tables can also be formed. Yet the cost of implementing all carriers into a common level of technology is high. Even though, different technologies can also use Internet as a common link. The data on shipments shall be confirmed in the terminals. Usually shipments stay for a while in the ports and there is no rush to shift cargoes to another mean and leave the gate at once. This time is usually enough for the information of the terminal, port authorities, stevedores, import/exports clearances etc. and therefore detailed statistical information can also be stored.

The pitfall of the above ideas is not really cost but the organizational shift to a more sophisticated system. The necessary investment is a barrier at the beginning but experience shows that there is rapid capital recovery. In addition legal gaps can create difficulties in harmonizing the system.

The very first step towards the necessary harmonization and networking of all these data is the adequate re-engineering of ports as collecting points. In COST 330, a scheme was presented to highlight the role of ports in the logistic chain:
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It is very important to notice that ports require more or less the same information from the shippers, consignees and carriers. These data are usually found in several documents and forms, yet every single of them carry also different liabilities, rights and obligations. Therefore in several advanced terminals the data was not collected from legal documents, such as the bills of lading, but from waybills. Waybills are issued by shipping lines, freight forwarders, rail and truck carriers to a shipper, and serve as a receipt for the goods and evidence of the contract of carriage. It resembles to a normal bill of lading, but it is not a document of title. Its main purpose is to avoid delays when bills of lading are late in arriving at the dispatch port. In the case of multimodal transport, where usually a freight forwarder is issuing the waybill, the consignee or the consignor do not know anything about the modes used, timetables etc. This information is critical for the establishment of statistical tables.

In order to solve this problem, there are two ways: either the cargo or shipment gets a unique barcode, which is then read and retrieved along the chain, or the waybill contains this information and the port collects it.

In both cases there is a shift to a new concept. Where technology fits into the picture is in three specific cases:

1. when communicating data

2. when collecting data in terminals

3. when tracing shipments

In all these three cases there are available technologies, but they are fragmented either within the pattern of a single company or community or technically isolated.

Since transport is actually an international business no barriers, limitations and norms can easily be applied without decreasing the productivity of the sector. So every single carrier, port and partner can crate its own system for better service offering. Internet technology creates a momentum for an unofficial norm, as everybody has a cheap access and can use the advanced software applications remotely through JAVA applets. Therefore carriers cannot imply their own system or network easily. There is also no real need to do so, even if problems still exist. It is very close the time, when shipper will book space through the web, and the intermediates will also transmit this information on the web. What really doesn’t matter if this is going to happen through e-mail, ftp or other protocols facilitating more advanced and specialized forms, such as EDIFACT. The information is circulated and finally is collected at terminals. There the shipment data can either be consolidated or send to another specialized agency compiling them with other messages before proceeding to data-entry and storage.

In the terminals data are also to be collected through the actual flows. As shipments are recognized electronically these data are also compiled with the messages received some time ago, concerning these shipments. This checkpoint serves many scopes and the most important one is the identification of transit and transshipment points, as ports communicate to each other. The technology used in the ports shall only have the capability of identifying the shipment, as it is not enough to discuss only about the container or the unit. However, the context of the unit is always known to the terminal, so even though, a matching of this information is possible locally.

Finally what really matters, SSS is the transport leg in the hinterland prior and after the port call. As carriers use tracing equipment for their own benefit, it is easy to enforce the communication of these data with a network. Waybills are maybe the most flexible tools for such a matching.

Before closing, the vital issue of data security and handling shall be addressed. The transport data are important not only for the transport community but also for every single new commercial activity in the local market. As the European Union allows the free flow of people and goods, local advantages or disadvantages can be eliminated and vanished from other remote markets. In addition questions of competitiveness are also raised. Therefore these data shall be finally found for third parties in public agencies or other bodies protecting the sources and covering some of the investment and network costs. These costs are considered to be higher at the beginning, but as the network increases they will fall to negligible expenses as in the case of the US. Policymakers have also a unique chance to monitor the market and set relevant goals for the future.

Summing up, it is strongly recommended to set ports as network hubs, where information is gathered through the Internet from the local community of carriers, shippers, customs and any other involved entity. The technology used in the terminal does not affect the final result, as the port collects and compiles for internal use these data. These data shall be communicated with public regional or national authorities and be also available to third parties under data-protection agreements. It is also necessary to assist and encourage the use of equipment and shipment tracing and tracking in land carriage so the whole chain can be identified. The extra cost for such services shall be assigned to the cost envisaged by the shipper, as new vale added services are included improving JIT and distribution procedures, and to the dissemination process, where the agency or the port can sell interesting information on the local market. In order to achieve all these a mental re-engineering is necessary as ports and terminals shall include in their core-business information handling too, as they do for cargoes and other physical quantities.
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