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1 Introduction

The maritime industry today faces a great challenge. Current events and a cooling economy indicate that it should scale back investments and focus more tightly on cost and efficiency metrics. If it does, sometimes, it can loose ground as a result. On the other hand, today’s market oriented economy dictates that it is more important than ever to be aggressive during hard times. In the business world, the great companies take advantage of a challenging economic environment. This is often done by increasing customer service levels, product quality, and offering the services that add value or reduce overall costs to the businesses conducted.

Twenty years ago this situation was faced with the aid of a new technology called EDI (Electronic Data Interchange) that was designed for big companies with huge volumes of data. The very considerable costs linked to an EDI initiative were offset by the efficiencies acquired through the direct exchange of information between business partners. Thus business partners seldom handled great amounts of costly paper based transactions.

Today, that technology is joined by the development of the Internet and various communications protocols. The last and most versatile being XML (Extensible Markup Language), used to give birth to a new way of conducting business, e-business. The maritime sector — shipping lines, ports, service providers at ports, and connecting surface or air transportation providers — believe that e-business will be critical in their success. Nevertheless, the actual adoption of e-business systems is slow and mostly concentrated around highly developed markets and countries. To date, the main use by maritime carriers is in tracking and tracing of cargo, information display and freight quotations, although electronic document exchange with clients, ports and customs is increasing.

2 The Impact of Technology in the Maritime Industry

All major players within the maritime industry are boosting their resources capabilities by improving process efficiency and effectiveness. These actions have resulted in cost reductions, in both transactions and documentation, as well as improvements on customer service and information level improvement. These improvements are being achieved through the implementation of e-business and e-logistics solutions that have shown a great potential for a high level of cost reductions and increased process efficiencies.

2.1 Reductions in Cost

How are these reductions in cost achieved? Most of them come from the efficient managing of the supply chain that can be defined as “all the firms and processes involved in producing and delivering a product”. It involves strategic thinking, planning, and automated execution and controls of these processes in order to deliver products and services at the lowest cost. At the same time, the need to be responsive to customer demand — just-in-time delivery, make to order manufacturing systems, and so on — results in the movement of smaller quantities of goods more frequently through a greater distance. And all of this is done by the use of inter-modal transportation systems and sometimes across several borders. 

E-business solutions meet these demands by the integrating various and disparate information systems and business applications. This integration is achieved thru the collaboration within and across firms by means of sharing information throughout the supply chain. All this is accomplished by the proper design and implementation of logistics technology and supply chain management software, through dedicated lines (VPNs) or a common carrier (web). These technologies enable supply chain participants to plan and synchronize their processes. 

Transportation accounts for approximately between 40 to 60% of total logistics costs in most cases. It can also be addressed as one of the most crucial supply chain process. With this in mind, the industry has invested a lot of effort towards its improvement. Lately, the potential for further and dramatic improvements have been unveiled by the use of electronic business technology.

2.2 Customer Service, Operational Efficiencies and Information

Transportation has a significant influence on the speed and reliability of the purchase completion time and the level of service perceived by the customer. In turn, the speed and reliability of the communication between all transportation related businesses and the resulting ability to function as a coordinated entity are crucial factors in the delivery of a competitive service to the client. The clients need the option of knowing where the cargo is and whose responsibility it is under at all times, during transportation. This tracking and tracing ability has to be shared and maintained through out the whole supply chain. 

The electronic exchange of data and the continuous effort towards processes automation has as its main consequences the efficient facilitation of business and the reduction of transactional inefficiencies. We can also include the cutting down of administrative operations' costs (eg, information retrieval, bookings and handling documentation) as positive effects. All these results can ultimately translate into a growth of revenues. 

In operational terms it can be seen as the electronic reception of all business documents, which are captured and seamlessly processed directly into the IT system. Apart from electronic processing of documentation, the web-based systems can also provide weather updates, and manage the ships' fuel, water, ballast, and stability electronically.

The shippers also benefit from such e-business applications. They can now access any shipment information electronically 24 hours a day without depending on other parties. When transportation or logistics services companies can provide real-time information in a customized way, they can become an integral part of their customers' supply chains. This also creates the opportunity to secure long-term business by embedding their processes into those of their customers and adding value beyond traditional transportation and logistics offerings.

3 The Future of E-business and the Maritime Industry

A variety of online marketplaces are competing in various sectors of the industry. Some of the core functions in the maritime industry are procurement and logistics. Therefore, these areas have experiences the most development and competition.

3.1 Wait and See

During the last few years, due to this fierce competition, several procurement and logistics exchanges have gone under before ever presenting a live product, and others are not even close to getting out of the red. As a result, maritime companies are taking a wait-and-see attitude, with the belief that; eventually the best products and business practices will be the ones standing. They are also hoping that during that time the technology will also improve, making the systems more comprehensive, accessible and standardized. This is one way to approach a solution for the future strategy. 

3.2 Joining forces and Technology

However, the general impression that in a few years' time, e-business will simply be a requirement for doing business, and everyone will be using the technologies that are new today is widespread. A very good example of other technologies developed in the past that had a somewhat rocky start are the computer, mobile phone, etc.  History has shown that first movers had better chances for strategic positioning. Hence, the other side of the wait-and-see coin is to take a first-best approach in order to gain a competitive advantage through automating and integrating business processes with the appropriate use of these technologies. 

The appropriate use refers to the fact that in order to achieve real savings and synergy, a consorted effort has to be done. The online marketplace offers better control over and better insight into purchasing and logistics operations to most of the customers, which are in turn the most important area of business for the maritime industry. The question is not "if" but "when" and "how" you do it. Some of the key players in the industry are already underway. Prominent examples of liner shipping industry-backed e-business initiatives are:

· INTTRA.com: consortia members include Maersk Sealand, P&O Nedlloyd, Hapag-Lloyd, Columbus Line, Crowley, Hamburg Sud, MSC Mediterranean, Safmarine Container, Alianca, NYK, and CMA-CGM. 

· GT Nexus.com: consortia members include APL, CP Ships, Hanjin, Hyundai, K Line, Mitsui OSK, Wan Hai, Yang Ming, Zim Israel, Crowley, CSAV, NYK and Senator Lines. 

· Cargo Smart.com: consortia members include Cosco, NYK and OOCL. 

These “E-Marketplaces” are joined everyday by more and more buyers and sellers. A good example of the trend today is NYK line, which started out with GT Nexus but went on to joined the other two leading shipping industry portals: INTTRA, and CargoSmart. The e-business features that are commonly offered by such industry initiatives are Vessel & Shipment Track and Trace, Vessel Schedules, Slot e-Booking, Request for Tariff Rates Quotation (RFQ), Shipment Financing and Insurance, customised reports, and notices. These services are often complemented by 3PLs (Third party logistics) services.

3.3 Expansion and Growth

With this growing trend, it is not surprising to hear reports that shipping lines are now expanding horizontally into the areas of logistics and warehousing as a new business approach. APL Logistics, for instance, purchased GATX (US) - a large warehousing logistics operator - for US$210 million. Maersk Logistics also purchased US-based Distribution Services Ltd (DSL). Other leading shipping lines have also decided to set up separate logistics divisions to provide integrated services to shippers.

A major factor of the expansion and influence of this new technology is the level of involvement detected among important ports around the world. Ports can be described as obligated stops on the road, and also as the best collection booths of information that you can think of. Ports are in the best position to collect and disseminate information important for multiple members of the international supply chain among the maritime industry. Instead of making numerous one-to-one contacts, a participant can get all information from a single source. The Port of Vancouver, for instance, uses the Internet to provide information on vessel tracking, container terminal scheduling, vessel arrival, and turnaround management. 

3.4 Electronic Bill of Lading

There is also a renewed push towards the implementation of Electronic Bill of Lading (E-B/L) among shipping lines, which is perhaps the most important component of the entire shipping processes e-documentation. E-B/L contains proof copies, which can be checked prior to issuance of the original Bill of Lading. It minimizes re-processing time, reduces paper flow and eliminates telefaxing. All this cuts costs and processing time between carriers and shippers when changes occur.

Today, Maersk-Sealand, Hanjin, APL, NYK, MOL and Hyundai handle such services electronically. APL controls its entire Bill of Lading process through 'Home Port'. This service allows them to submit, review and print their Bill of Ladings within 30 minutes of release online. Bolero and Tradecard also have platforms that support E-B/L. Increasingly, industry players are moving towards one or two unified global electronic platforms for E-B/L. 

Other new e-business initiatives that had been spurred recently to improve the efficiency and lower the cost of processing sea cargo include CargoExchange.Net, Trade Compass, Greybox and Greyslot, Freightgate, Synchronet and E-Transport.
3.5 Potential Effects

Each development enabled or facilitated by electronic technology and the Internet — integrative and collaborative supply chain strategies, logistical process improvements, electronic procurement, global tracing and tracking of cargo, on-line retailing and so on — has potential effects on the freight transport sector, including changes in demand, service requirements, capability requirements, and mode shifts. 

The following are some examples of the changes expected in the demand for transportation services from the adoption of all this new technology: 
a. Dematerialization — New technology provides the tools to efficiently exchange products such as paper products (information). They can be transported in a digital form or electronically which translates into smaller and lighter products that in turn reduce the demand for physical space. 

b. On-line retailing and supply chain management strategies – With communication gaps reducing, the inventories levels drop drastically and at the same time the risk that products need to be returned are also reduced. This affects negatively the transportation demand. Also better logistics technology allows the more efficient use of the available transports and closer material sources. 

c. E-procurement – The same communications technology facilitates global sourcing, potentially increasing transportation demand. The same product can be located an acquired at different sources, sometimes at a greater distance but lower cost. 

4 The need for a Communication Standard

It has been clear for some time that the key to unlock all the potential embedded within the developed software applications designed for the most efficient way to conduct business is communication. As has happened since the industrial revolution, the standards are the key elements for the total access to a global market, and during these “information revolution times”, the standards for communications are the key ones to be set. 

In order to unlock this potential the customers have to be able to exchange the information seamlessly and also integrate it in a timely and efficient way; integration will have to reach all the systems and applications already running within corporate boundaries and all external sources of information. This means a way to electronically “talk to and understand” the marketplaces and 3PLs already in the business. 

4.1 What is XML?

As we mentioned on the beginning of this document, EDI protocols started as the general method of communication between large companies but now, with the development of the Internet, a myriad of protocols or “electronic languages” have been developed. The most recent achievement, XML, is a language that promises to be the starting point for the development of a standard communication protocol. This standard should facilitate overcoming the integration problems between legacy systems and web solutions and allow the creation of comprehensive applications for seamless data interchange. 

Dershana Nair (Editor – i Transportation Online) gives XML a simple and concise definition: “A dynamic trading language that enables a great variety of applications to flexibly, intelligently & costs effectively exchange information. XML allows the inclusion of tags pertinent to the contextual meaning of data. These tags make possible intelligent and precise machine-interpretation of data, fine-tuning the entire process of information exchange between trading entities”. I share his view of XML being a protocol that enables a cost effective (for all parties involved) real-time info exchange. This view clearly differentiates XML from the traditional EDI and other legacy solutions, where information movement between companies is predominantly through batch transfers (to optimize huge transactional costs).

4.2 How does EDI works? 

Traditionally, EDI provided, thru a private network, a direct connection between business partners that enabled them to send and receive all types of commercial data. At first it was mainly intended to exchange purchase orders and invoices electronically mainly to eliminate manual data entry errors. Now, the extended use of these private networks by smaller sponsored enterprises enables the access of key data and the business intelligence that can be gained from it.

What are the main problems with traditional EDI? It takes very complex and labor intensive mapping and reengineering to add a new partner into the private network. EDI works under a very technical and detailed syntactical protocol. The private network on which it runs involves very high transactional costs. It also requires dedicated services of infrastructure maintenance and training and retaining of programmers with sophisticated skills.

Does all this mean that EDI is doomed? It is a general feeling that definitely not, at least with the arrival of new technologies and applications. The investment already made is too high to ignore and the benefits for the big companies in terms of reduced transactional costs, reaction time, high level of security and general control of the operations have a considerable impact on the bottom line. 

EDI’s position as the E2E (Enterprise to Enterprise) automated communication standard still seems to be very difficult to undermine, but at the same time, it is clear that as an integration investment for smaller trading partners is not the advisable step to take. Another aspect worth considering is the perception of high level of security when communications happen within a dedicated line and using a proven technology.

4.3 A new option - “ebXML” 

A clear achievement of recent efforts is the standardization of electronic business Extensible Markup Language (ebXML), which promises to revolutionize the way companies and partners conduct business. The initiative, sponsored by the standards bodies United Nations Center for Trade Facilitation and Electronic Business (UN/CEFACT) and Organization for the Advancement of Structured Information Standards (OASIS), has produced a modular suite of XML specifications that enables enterprises of any size or location to conduct business over the Internet. 

Sunny Singh, CEO and founder of Edifecs, one of hundreds of ebXML users agrees with this vision and acknowledges the potential of the new technology to expand common business exchanges. "EbXML has opened a whole new era of enterprise alignment by providing a standard way to describe and exchange profiles, agreements, and processes, as well as enabling the mechanics of process alignment between partners. Edifecs sees this as critical in taking trading partner beyond information alignment into collaborative supply chain optimization," said Singh. 

Experts involved with ebXML say that the technology is valuable because it provides the only globally developed open XML-based standard built on a rich heritage of electronic business experience. It enables parties to complement and extend current EC/EDI investment and expand electronic business to new and existing partners, while facilitating the convergence of current and emerging XML efforts.

EbXML can be defined as a set of business oriented specifications that together enable a modular framework. It can be thought as the structure on which all electronic business processes can be built on, a structure with standard rules and protocols that will enable a coherent and integrated approach to communication between businesses. 

As the ebXML official website states, the ebXML architecture provides: 

1. A way to define business processes and their associated messages and content. 

2. A way to register and discover business process sequences with related message exchanges. 

3. A way to define company profiles. 

4. A way to define trading partner agreements. 

5. A uniform message transport layer. 

4.4 A new way to do EDI?

Even with all the positive trades of XML, we are still facing the same problem when it comes to choosing “the standard” to follow. Multiple organizations are heavily involved in various initiatives for developing standards and working products based on XML. These XML standards groups are yet to reach a formal consensus on a formal schema and a uniform standard, or even on clearly defined guidelines for business processes to be the most benefited by XML. 

Along with this, exists the reality of billion of dollars invested on an EDI platform currently in use by major players within the industry and the general market. Today, there is a significant availability of EDI solutions for small businesses, but the high transactional volume criteria persists. These EDI solutions for small businesses are done thru the integration of SMEs (Small-to mid-size enterprises) into private networks. In some cases, big companies are willing to pay their smaller partner’s connection and maintenance costs to reap the benefits of EDI. This way they can leverage their existing investment in EDI, streamline communications and cut transactional costs.

One of the big benefits of XML in e-commerce is that it is going to level the playing field and let smaller companies, that don't have EDI, communicate with larger companies" as an IDC research analyst stated. A good path to follow will be to use the new XML technology combined with the EDI business knowledge acquired along the years to reach small/midsize markets with a more flexible and yet somehow, proven technology and at the same time still benefit from the existing EDI networks and partnerships.  A gap exists between EDI and XML, but it can be bridged with the use of efficient translation software that allows bi-directional XML/EDI conversion.

4.5 Web EDI

EDI technology has evolved during the last years, mainly to address the strategic problems posed by the fact that costs of an effective EDI initiative against the ROI expected were too high. 

The real benefit form EDI comes from the ability to integrate back office applications and legacy systems with the information received and sent from/to our clients. This will also generate operational efficiencies, lower costs and higher consumer satisfaction levels. The cost of this integral approach, as opposed to much simpler software to convert traditional transaction sets into flat database files, was at the time unbearable for SMEs.

Today, we will find solutions accessible for them based mainly on the commercialization of the Internet and the developing of “web-enabled” critical enterprise applications. These developments have drastically reduced communication costs and integration complexity.

The new trend within EDI software developers is to create dynamic software that will translate, manage and create electronic exchanged messages using common carriers instead of, much more expensive, dedicated lines. This software provides a dynamic support for a variety of business and technical settings and interacts seamlessly with the myriad of variations of XML. It will also integrate this information with the pre-existing legacy systems making this new EDI, a much broader business solution. 

The new Web EDI can do this integration either through transaction management at the presentation layer or through an EDI server or through XML to an application interface. It really doesn’t matter, as long as the business problem is addressed in a strategic manner, giving support to the core competencies and strategic goals.

Currently, there are efforts towards the development of a standard and unified communications protocol to conduct business through the Internet. Two of the standards bodies behind EDI & XML (The Accredited Standards Committee X12, UN/EDIFACT Working Group & Electronic Business XML) have jointly affirmed that the two technologies ought to identify areas of convergence and not working one against the other. “We need to complement each other, not head off in different directions”, a prominent news magazine quotes David Berkley, Chairman - ASC X12.

5 A Road with Many Barriers.

Besides the communications issues, there are other barriers that have to be overcome within a company when trying to conduct business thru the Internet. Barriers common to more than one sector include the following: 
· Cost: It is easy to identify costs but harder to estimate benefits, making the return on these investments difficult to quantify. The low margins and small size of many maritime and truck industry participants make it difficult to commit limited resources on a multi-year basis to risky projects. 

· Legacy information systems:  Systems for electronic data transfer that are already in place for many maritime industry participants tend to reduce the commercial benefits of adopting more accessible Internet-based systems. 

· Customer readiness: Still exists a lot the uncertainty about potential benefits coming from inadequate use of Internet-based innovations. Many potential users feel more comfortable using the phone than using the Internet to talk to Ocean Carriers. 

· Slow adoption: There is the issue of a learning curve and cultural change with shippers and forwarders when dealing with the Internet for shipping. The Internet tools may take time to be adopted by small or traditional clients, particularly in countries where Internet access is less widespread. 

· Interoperability between logistics providers is a problem in the maritime and rail sectors. The presence of multiple information platforms and absence of common protocols prevent carriers from sharing information seamlessly. 

· Shipper demands: Shippers use transactions specific formats and methods of communication. The cost of using different formats effectively limits the response to a few high-volume customers. 

· Technical skills and training: Among smaller firms it is common to encounter inadequate level of technical skills and also the lack of resources to provide proper training to key personnel. 

· Security: The idea of sensitive information being shared with potential competitors and also traveling through the Internet where hackers are working day and night to invade servers hosting this information, are big concerns for all parties involved. 

6 The Government

When it comes to identifying the major players among the maritime industry, the predominant role of the government cannot be overlooked. The government has an important interest in the progress of e-business in the transportation industry. Adoption of e-business by shippers and carriers has general implications for the market structure of the transportation industry and its overall productivity and global economic development. 

Government can encourage a transportation system that will promote, rather than constrain, the growth of e-business and the benefits it offers. Better planning and co-ordination, resulting in greater efficiency for the businesses conducted that in turn will achieve better returns and more sources of work and income. Regarding this promotion, is important to define how is this to be done most effectively; to do this, one important question must be answered first: Should government lead, follow or get out of the way? To answer this question, issues like jurisdiction, patent/copyright/trademark and electronic signatures have to be addressed. 

Other issues that are definitely an inherent part of the government’s role are streamlining compliance and regulatory functions such as declaration of cargo, vehicle registrations and border clearance, which are attractive potential benefits for transportation firms that adopt e-business and the industry in general. The government role becomes extremely important when trying to implement any e-business initiative that has to be coordinated with activities such as those of Customs and Revenue departments, Immigration Agencies, Coast Guard, Health and Safety agencies and other government agencies. These efforts should always be focused under a coordinated project to provide single-window access for users.

The easy providing and recollection of information requested by businesses and government for the proper conducting of business (regarding issues like security, quality, credit checks, payments, proper delivery, etc) will, at the same time, improve supply chain management and logistics. All this will, eventually, lower the cost of producing and delivering a product to consumers. Coupled with the benefits of service level improvements, there is substantial evidence to support a role for government in encouraging transport firms to adopt new information technology. If information technology and the e-business processes it enables are catalysts for economic growth, governments should have an interest in promoting greater use of digital commerce in core sectors such as transportation. 

To encourage standardization and common protocols, government can lead by example, adopting common standards across government departments. The government could also ensure that real-time access to government-produced information is available — including import and export regulations, customs procedures, weather charts and water levels used in advanced ship and logistics management systems. 

One of the best examples to illustrate the effect that a proper e-business government strategy can have on the future of the economy is TradeNet – Singapore Network Service. TradeNet is a link between a number of existing and new procedural and computerized systems used for the general movement of cargo. This link would have been useless if it wasn’t for a strategy that resulted in an integrated effort. Prior to implementation, all relevant government agencies committed to work together to redesign the procedures and forms used for the submitting and receipt of information. These new processes were automated and then interconnected thru Trade Net.

Despite it’s benefits, the government involvement can have some negative aspects. When it tries to apply too much control and translates much of its inherent bureaucracy into the automated systems, some of the savings can be lost and in some cases the new processes can, in fact, have a cost increase. That is the case of Hong Kong government's proposal to make mandatory the electronic submission of all shipping, rail and aviation cargo manifests that have been opposed by shipping lines and related parties. Along with this proposal comes a price increase for the current services provided. The Grand Alliance, of which Orient Overseas Container Line is a member, has written to the committee examining the proposal outlining its objections. "There should be no charge levied on us. To our knowledge, governments of developed countries do not impose a charge for the data they require from carriers, neither by hard copy nor electronically," the Alliance said, reported Lloyd's Register - Fairplay web links
7 The role of the “Autoridad del Canal”

As part of Panamanian government, the “Autoridad del Canal de Panamá” (ACP) has the commitment to lead the efforts towards an integrated national maritime strategy and provide a continuous and efficient service to the maritime community. To fulfill its obligation, the ACP is working on a continuous maintenance and improvement program that includes the development of an e-business strategy. The first step of this strategy will be to implement an e-business solution that would permit electronic communication between the ACP and its clients. The strategy will initially address issues such as cargo declaration, and advanced ETA messaging with the intention of automating all information exchange between our customers and ACP.

As part of our initial effort, integration between our back-end and legacy systems and our various sources of data shall be accomplished. This integration will permit the access to timely and accurate data for business analysis and decisions. It will also address the issue of customer service by providing a one-point-of-contact approach for all inquiries and service requirements, in order to maximize business efficiency and customer satisfaction.

The ACP considers the integration of the maritime community in Panama, service providers and government agencies within a single portal, a good business opportunity. For this integration, it is necessary the creation of projects for the improvement of the government IT structure and information systems. These projects must be originated from a maritime strategy standpoint produced by the joined efforts of the government itself, private sector and all parties involved. These efforts should be in coordination with the e-Panama project currently underway.

Finally, the ACP is also looking into the possibility of leveraging 86 years of experience and efficient service to the maritime industry. This shall be accomplished by providing an electronic communications hub in which all parties involved would find a place to conduct business and communicate. This in turn, should improve the level of efficiency of their operations in general. 

For this type of service, neutrality is a must for the industry, and the Panama Canal has possessed this virtue since its conception, so it is just a logical step to integrate into the ACP mission, as a path between the seas, the service of a neutral and efficient information highway.
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