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Electronic Data Interchange 
One of the more commonly accepted definitions of Electronic Data Interchange, or EDI, has been “the computer-to-computer transfer of information in a structured, pre-determined format.” Traditionally, the focus of EDI activity has been on the replacement of pre-defined business forms, such as purchase orders and invoices, with similarly defined electronic forms.”1 
EDI is the electronic exchange of information between two business concerns in a specific predetermined format. The exchange occurs when messages that are related to standard business documents, such as Purchase Orders and Customer Invoices are exchanged. The business community has arrived at a series of standard transaction formats to cover a wide range of business needs. 
“Each transaction has an extensive set of data elements required for that business document, with specified formats and sequences for each data element. The various data elements are built up into segments such as vendor address, which would be made up of data elements for street, city, state, zip code, and country.”1 
All the transactions are then grouped together, and are “preceded by a transaction header and followed by a transaction trailer record. If the transaction contains more than one transaction, many purchase orders can be sent to one vendor, several transaction groups would be preceded by another type of record, referred to as a functional group header, and would be followed by a function group trailer.”1 
One of the first places that EDI was implemented was in the purchasing operations of a business. Before the implementation of EDI, a purchasing system would allow buyers to review their material requirements, and then create purchase orders, which would be printed out and mailed. The supplier would receive the purchase order, and manually enter it into their customer shipping system. The material would be shipped, and an invoice would be printed, which would then be mailed back to the supplier. 
In this example, even if the purchased materials were shipped and received on the same day the purchase order was received, the cycle time could be as much as a week, depending on the mail and the backlog at the supplier’s order entry system. 
With the introduction of EDI, this scenario changed dramatically. Purchasing agents would still review their material requirements and create their purchase orders, but instead of printing them out and mailing them, the purchase orders would be transmitted directly to the suppliers over an electronic network. 
On the supplier’s end, the transaction would be automatically received and posted. This new process could allow the shipment of material on the same day the purchase order was sent. Suppliers could send their shipping documentation electronically to the buyer in the form of a shipment notification, providing the buyer with accurate receiving documents prior to the actual arrival of the material. The supplier gained an additional advantage as well, since now the invoice could be sent directly to the customer’s accounts payable system, speeding payment to the supplier. 
Speed, Accuracy and Economy are the benefits of EDI. Whether execution of EDI was in the area of purchase orders, advanced shipment notification, or automatic invoicing, several immediate advantages could be realized by exchanging documents electronically. 
Information moving between computers moves more rapidly, and with little or no human interference. Sending an electronic message across the country takes minutes, or less. Mailing the same document will usually take a minimum of one day. Courier services can reduce the time, but increase the cost. Facsimile transmissions work well for small documents, but for several hundred pages, it’s not a feasible option. 
When alternate means of document transfer are used, they suffer from the major drawback of requiring re-entry into the customer order system, admitting the opportunity of keying errors. However, information that passes directly between computers without having to be re-entered eliminates the chance of transcription error. There is almost no chance that the receiving computer will invert digits, or add an extra digit; thus ending the human error element. 
The cost of sending an electronic document is not a great deal more than regular first class postage. Add to that the cost reductions afforded by eliminating the re-keying of data, human handling, routing, and delivery. The result is a substantial reduction in the cost of a transaction. 
Expense, Networking Complexity, and Alternatives are the drawbacks of EDI. Although these benefits are convincing, actual acceptance and execution of EDI was far less common than might be expected. For all the benefits, the technological problems of EDI presented a number of major stumbling blocks. 
“Computers, especially mainframes, and their business application systems were complex and expensive. Primarily serving the “on the edge” functions of a business, they were not regarded as being fully joined into all business activities”. 2 
Traditionally, the mainframe-computing consciousness was viewed as an information reservoir. EDI required that information technology be extended beyond core functions. So while there were substantial savings to be gained from the use of EDI, the cost of re-designing and deploying software applications to conform EDI into an existing portfolio of business applications was high enough to offset the anticipated advantages. 
The need for telecommunications capability posed a second major barrier for EDI implementation. Beyond the computer, a basic requirement of EDI is a means to transmit and receive information to and from a wide variety of customers or suppliers. This required a large investment in computer networks. 
Unlike the mail, to send electronic documents there must be a specific point-to-point electronic path for the document to take. “Companies were either required to develop extensive, and expensive networks, or rely on intermittent point-to-point modem communication.”2 
Because of the technological complexity and cost of implementation, cheaper alternatives hurt the widespread use of EDI. To gain some of the advantages of EDI without the high price of computer hardware, software and networks, many innovative alternatives were developed. “Overnight courier service, facsimile machines, and the ability to give customers limited access to mainframes through dumb terminals provided quick and reasonably priced alternatives to inviting a major alteration of business environments.” 3 
The past decade has seen an enormous change in the computing environment in most businesses, with the new breed of small, inexpensive and powerful personal computers. With the PC, computers have literally moved out of the basements and back rooms, and onto the desktops, and there has been a reduction in price. 
“A client based computer, or server can be obtained today for about the same cost as a small mini-computer of 10 years ago, but the same dollars are now buying a machine that has mainframe computing capability in a PC-sized box. PC’s are now economical enough that their price approaches the same cost per user as a dumb terminal did attached to that same mini-computer.” 3 The same improvements are found in the area of communications. It is now commonplace for computer users in retail stores to access computers many hundreds of miles away. Now, the terminal or PC on a desk in a steel plant may actually be using data from several computers, each in a different location. 
“Advances in networking and client-server environments have encouraged the awareness that while information is surely one of the most valuable assets of any business, information that is shared within and between companies becomes a most powerful asset.” 4 
Businesses have spent millions of dollars on computer technology to automate production processes. “Computer-assisted manufacturing systems, such as one might find in the grocery industry, have become commonplace. It is now possible for inventory consumption to be known immediately, and the impact of that consumption on purchasing requirements and master production scheduling can be recalculated continuously.”4 
Computers can now be used to simulate factory production, optimizing processes and allowing engineers to determine the best utilization of equipment and personnel. If there is a sudden shift in demand, what will be the impact of major changes to production schedules? However, it does very little good to alter a production schedule if the supply line cannot react to the changed demand. 
“As the automation processes inside the four walls of manufacturing plant reached maturity, it became apparent that to gain the full benefits of the increased speed and flexibility could not be achieved as long as the process of receiving raw materials, and distributing finished products remained unchanged.”5 
In applications of EDI, recalculating raw material requirements on an hourly basis offered little improvement as long as the ordering of raw materials was still based on traditional methods of placing purchase orders. The rapid shift in production frequently would mean hours on the phone obtaining material. While the manufacturing floor could operate on a “just in time” basis, the purchasing department would frequently have to operate on a “just in case” basis. In an emergency, obtaining material would have to rely on the “whatever it takes” methodology: premiums, surcharges, and special deliveries. 
Businesses began to push the boundaries of EDI. The initial performance of EDI looked at the documents used in business, and replaced them with electronic documents. However, this performance did not address how the documents were being used. It merely automated the method. 
“The need for greater speed and flexibility led the business analysts to take a serious look at how the documents were being used, and this led to an overhaul in the way the documents are being used. Analysis has looked not at replacing the documents, but at eliminating them altogether. With this approach, a new partnership between the customer and supplier was born. Rather than have purchasing agents review raw material requirements and place purchase orders, purchase orders can be placed automatically, based on pre-determined inventory levels.” 7 
The Kroger Company has begun to make their inventory levels available to their suppliers via EDI, “allowing the supplier to adjust their own production schedules to respond more quickly to their customer’s needs. With bar coding and point-of-sale data collection, replenishment of retail inventory or shipment of finished products can now be triggered by information collected right at the cash register.” 7 With the changes in the computer technology and the increase in information technology, they both play a role in today’s manufacturing, distribution and service environments, “along with changes in business philosophy, has changed the definition of Electronic Data Interchange. The definition must now be more encompassing than merely the rapid transmission of electronic documents.”8 
EDI must now be viewed as “an enabling technology that provides for the exchange of critical data between computer applications supporting the process of business partners by using agreed-to, standardized, data formats”.8 EDI is no longer merely a way to transmit documents. It is a means to “move data between companies that will be used by computer systems to order materials, schedule production, schedule and track transportation, and replenish stock.”7 
To remain competitive in today’s economy, businesses are being forced to re-evaluate the way they do business with their customers and their vendors. The focus of these relationships has moved towards greater speed through shorter transaction cycles. 
With the dramatic increases in performance of computer technology, the impact of some of the drawbacks that led to limited execution of EDI have being reduced. What used to require mainframe power can now be handled on computers that fit conveniently on or under the desk, and can operate in the office, warehouse, production floor or use by a route man. 
There is a revolution going on in the software industry. The elapsed time from conception to deployment of new software is being dramatically reduced. Software developers can now produce packages that can run on a variety of hardware platforms, allowing them concentrate on delivering greater functionality and flexibility to their software packages, rather than spending valuable development time and dollars on customization. 
“This revolution in hardware speed, power and flexibility, combined with an increasingly selection of high-quality software products allows business to get a higher return for each dollar they invest in computer technology. It has allowed business to solidify the information needs of their own processes.”7 
With improvements in their own processes, progress can come to a halt if the supply and distribution chain is not on the same page. So as the processes have been put under control, it has also forced management to focus on opportunities in their customer and supplier relationships – the area EDI ignored. 
The revolution in computer technology has led to another revolution… “The replacement of dictatorial or adversarial relationships between customers and suppliers with information partnerships. In fact, for some time in the vocabulary of EDI, two businesses engaged in electronic trading of information have been referred to as “trading partners.”9 
The problem was it took management a long time to realize that partnership had to extend much further than just agreeing to trade electronic versions of paper documents. By breaking down the barriers between vendors and customers, another order of increase in speed and flexibility could be introduced. 
“The true value of EDI comes when business can begin to trade or share information. The scenario of EDI performance painted a picture where commonly used paper documents were replaced by electronic versions of the same documents. Purchase orders, shipment notifications, invoicing, and accounts payable began to participate in the process.”9 
The business of preparing the electronic documents is easily the most demanding part of setting up EDI in any business. The varieties of methods available to generate the electronic documents are as different as there are businesses and applications, which include…transcribing data, enhancing existing applications, and purchasing software 
The Kroger Company has several hundred suppliers, and the chance of getting them all to agree upon the Kroger’s definition of a purchase order format was not going happen, “particularly if since those suppliers are also dealing with hundreds of other customers. This would require a unique set of rules for each partnership. The resulting chaos would quickly drive customers and suppliers alike to return to paper forms regardless of the benefits or savings.” 7 
The solution has been found in the evolution over the last two decades of a comprehensive set of national and international standards. “These standards, typically developed by specific industry or business groups, have provided commonly agreed upon formats for use in virtually every type of business communication.”3 
These standards provide a structured way of organizing information in a “transaction” format with definitions for the format and placement of each separate piece of data. “Translation to a standard format can be accomplished by internal systems or it can be done by a separate package of software. Regardless of the means you choose for translation, the end result of the process will be an output file generated in a specific format that any subscriber to the standard can understand.”3 
In a simple one-to-one EDI relationship, transmitting data can be as simple as making a modem connection, and sending the file. However, this would become impractical with more than just a small number of vendors. If a manufacturer has to send out thousands of PO’s each week to hundreds of suppliers; it would require a small army to transmit all of their PO’s. Even if the manufacturer had an extensive network available, successful transmission would require that all vendors be linked into the network. 
Providing a connection to the sender’s computer to allow receivers to log on and collect their data would be one way to avoid these problems, but it poses a serious security problem. It will work on a limited basis, but only with controls, including separate hardware to isolate the system being accessed by third parties. Few companies would accept these approaches, for any extensive use of EDI. If these alternatives were required, chaos would reign, and once again most EDI users would quickly return to preparing printed documents, so that they could rely on the mail to distribute all their documents. 
Fortunately, the EDI user doesn’t have to rely on either of these alternatives. They can turn to third party network services, commonly referred to as “Value Added Networks” or VAN’s. The VAN functions as a clearing house for electronic transactions, in effect serving as a private electronic mail service. The VAN routes each vendor’s data to their own electronic mailbox. 
The VAN provides an answer to the pressing problem of security. It allows trading partners to be secure in the knowledge that the can trade information, but at the same time avoid giving information away. Neither party has access to the other’s systems, but can still freely exchange agreed-upon information. In addition, a full service VAN can provide other services, including translation, standards compliance checking, and EDI software to ease the implementation process. 
This process is the reverse of outbound translation. Once the PO’s have been placed in the electronic mailboxes by the VAN, the vendor can retrieve them at their convenience. “The next step in the process is to “de-map” the file, translating it into the specific format required by the vendor’s application(s). “Since a standard format has been used, the vendor will easily be able to first recognize which company the transaction is from, and then which type of transaction it is. When translation is complete it can be made usable in any desired format to the receiver’s internal applications. The Kroger Company “experimented with VAN, but quickly purchased the software package Chain-Tracks”. 8 
Are there special tools required to implement EDI? Yes they are standards, software, hardware, and service providers. The need for definition of standards is absolute in assuring successful EDI. Without an agreed upon set of standards, EDI would be unworkable from the start. There is a set of public standards that define the requirements for a variety of EDI transaction types, so that any business concerns will be addressed within the guidelines of an internationally accepted set of standards. 
Companies have been exchanging data electronically for over three decades. Before the existence of national and international standards, companies wishing to exchange information had to determine themselves acceptable formats for the interchange of data. This resulted in the emergence of “in fact” standards defined by those companies with the financial clout to impose the requirement for data interchange on their suppliers or customers. They essentially dictated the terms under which electronic trading would take place. 
While this did provide some standards, real problems arose when equally stubborn partners collided with each other. “The result of such conflicts was that the smaller or newer players in the EDI market place were forced to observe a variety of conventions, depending on who the recipient of the information was to be. Confusion aside, an unavoidable consequence was increased cost for EDI implementation.”11 
As the various standards collided in the market place, the result was the development of industry interest groups formed to try to reduce the chaos and confusion to manageable levels. The first was the Transportation Data Coordinating Committee, whose interest area was the standardization of the transactions required for trade and transportation. 
Beginning in the late 1980’s, many of these standards bodies began to combine their separate standards under the agency of the American National Standards Institute. All major American EDI transaction groups are now covered under the general umbrella of the Accredited Standards Committee, (ASC), and are referred to as the X12 group of standards. 
The ASC X12 Standards apply only for the United States. However, more and more companies are required to participate in the international exchange of electronic data. The increasingly global extent of many business enterprises requires that companies may have to at least be aware of the other major standards groups. 
The United Nations has provided a forum to provide a common set of international standards, under the general authority of the United Nations. Thus the Electronic Data Interchange for Administration, Commerce and Transport (EDIFACT) group was formed. 
EDI cannot be undertaken without software. “There is a broad range of options available, whether for low-cost first-time implementation or for the integration of EDI into a comprehensive portfolio of existing software.”7 
“Design and development of computer software is an expensive and time-consuming process. The ready availability of commercial third-party packages or VAN’s will dictate against the internal development of in-house translation packages, since the annual cost of software licensing for third-party software will be less than the cost of developing and maintaining packages internally. The time required for internal software development will extend the valuable time it will take to deploy an EDI package.”4 
There may be other reasons for developing a translation package internally. “If The Kroger Company owned or controlled its distribution like it controls its retail outlets; it could be cost effective to create a customized EDI package tailored specifically to the company’s distribution needs. The major drawback to such an approach is that performance of new transaction types will require additional development not only within the internal systems, but also within the EDI translation software.”7 
With the continuing growth of EDI has also come the growth of a comprehensive library of EDI translation software packages with price tags that range from very inexpensive to significant. The extent of these packages ranges from modest PC-based translator packages to large-scale systems for proprietary minicomputers and mainframes, complete with firm communications features, and job and transmission scheduling capability. Basically a package can be found for just about every budget. 
Third-party translation packages offer several advantages over in-house development, which are: comprehensive standards coverage, cost effectiveness, and reduced maintenance 
Before the widespread availability and acceptance of PC’s and UNIX workstations, companies were pretty much bound by their existing restrictive hardware base. This dictated that EDI be implemented on whatever hardware was available and choice of software was severely limited by hardware options 
A business seeking to start EDI for the first time probably already has a PC that can be used to run an EDI translation package and communications software. Even if such hardware is not available, or is outdated, it can be obtained at a relatively small cost. The principal requirements for installing most PC-based packages are not any more demanding than today’s word-processing or spreadsheet packages. 
For software packages designed specifically for restrictive hardware, “the price-tag is likely to be higher than for a package designed for a UNIX workstation, because of the more limited market and the more specialized technical expertise required. Also this difference can be expected to grow as Reduced Instruction Set Computing (RISC) based open systems computers have gained popularity. Many software vendors are turning from strictly exclusive software to development of packages that will run under the UNIX operating system on a variety of RISC platforms with only minor modifications and differences.”5 
RISC computers, because of their power, have put mainframe computing in a PC-sized package. They have gained popularity for client-server applications where a local PC will contain a software package that accesses remote databases. 
Another feature of the RISC/UNIX systems is their “open architecture” design. “Open Architecture for the EDI user means that the data on the system can be much more easily shared with software on other platforms through standardized file access protocols.”5 
These UNIX systems are available in a wide range of performance configurations. At the low end the platforms are comparable in power to the larger PC with the added advantage of supporting multiple users. At the high end they compare favorably to mainframe capability. 
Early pioneers in EDI were faced with technically confusion and a costly choice when it came to communicating with their trading partners. So early use of EDI tended to be “in-house” rather than between companies, and was limited to those who could afford to develop and maintain extensive internal electronic networks. 
Implementing EDI in a business does not need to be difficult, and the benefits can be tremendous. It is important to understand that EDI is a tool, and not a cure-all. EDI is an undertaking requiring a partnership; nothing can stop its potential. A good example would be between Kroger and it’s vendors and the exchanging of electronic invoicing, and automatic fund transfer for payment helps Kroger reduce the cycle of their account receivables. In this case, everybody goes home a winner. 
For start-up EDI projects, limited objectives with visible benefits should be sought out. If Kroger had selected, for its first project, an ambitious plan to completely overhaul their entire retail distribution process, they may well be attempting too large a first step. Kroger selected a more realistic initial project this was computer assisted ordering (CAO). 
CAO assists the retail store in ordering product when the purchased product is scanned at the checkstand. The CAO system keeps track of all daily product movement within a certain time frame (usually twenty-eight days). The CAO system produces a recommended order of products for store personal to review. They verify accuracy of on-hand product level, future promotions and adjust accordingly. The one draw back to CAO is the cashier. For instance, if the customer buys six different flavors of Kool-Aid, and the cashier scans all as cherry, CAO will recommend buying just the cherry flavor; when in fact cherry is not the only flavor needed. 
An important aspect of implementation planning is involving all concerned parties at all steps of the project. Good communication is essential, so that newly installed EDI capabilities will change the way business is done, not disrupt it. 
One of the most valuable ways of providing good communication and project management is to define an EDI coordinator’s position. This position should be filled by an individual with strong knowledge of both the business requirements being addressed, and the technical requirements of EDI. 
A critical step in implementation planning is the testing process. Before users are actually committed to depending on their new EDI function, they must be comfortable that the process actually works reliably, all the time. This must be proven beyond doubt by carefully constructed testing and validation procedures. Since data is being transferred to another trading partner, it will be necessary to assure both internal and external users that correct information is being traded. 
In any project, it is necessary to know what the true cost of implementation will be, and it is no different with EDI implementations. Some of the costs are obvious, such as hardware and software. The unknown cost factor is training your staff. 
In conclusion, EDI requires a large number of choices. What are the business objectives? What tools should be used? How large is the intent? Hopefully, the one choice that will be easy to make will be the choice to take the first step with EDI. 
It is important to reiterate that EDI is only a tool, and if that tool is started without carefully defining objectives, it will not live up to expectations. A key point to remember is when tools are applied to the wrong process; it can complicate a business and frustrate its users. With correctly defined objectives, and a carefully considered plan of execution, it is a tool of great power. EDI will add speed and improve accuracy in any business.
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