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Introduction

TPN, Trading Process Network, began as a purchasing system within General Electric and evolved to a separate business service offered to customers using web technologies.  GE’s achieved significant reduction in the cost of supplies by streamlining purchasing and by increasing competition among suppliers for its business. From simple beginnings TPN has evolved to a virtual marketplace where buyers and sellers can find each other and potentially lower transaction costs and experience more competitive prices. By leveraging the ubiquity and low cost of the world wide web, GE created a trading process superior to their traditional paper-based purchasing and also to purchasing processes which use Electronic Data Interchange (EDI) systems.  

TPN represents a change in the architecture of purchasing processes.  The decision to buy in to TPN requires consideration of a number of factors for firms that would be primarily buyers and primarily sellers.  This report is intended to provide high level background on the benefits, the costs and the considerations for potential customers of TPN.

1. Changes in Business Buying and Selling

In both the traditional and the TPN version of trading processes, the following activities are involved:


*
a buyer seeks and finds potential sellers for some type of desired product


*
a seller seeks and finds potential buyers for some type of available product


*
buyers and sellers exchange information about requirements vs. capabilities


*
buyer and seller define or negotiate the price and terms of the trade


*
buyer and seller transact the trade: performing and recording the exchange of goods and monies

The performance of any trading process, and its component subprocesses, are measured by:


*
cost—the financial impact of trading


*
speed—the cycle time attendant with trading


*   quality—the error rate or consistency of trading

1.1. Traditional Trading Processes

The traditional process for trading is expensive and inefficient for both the buyer and the supplier. Buyers face the costs of finding potential suppliers, communicating requirements to them (RFQs, RFPs, etc.), and processing the paperwork associated with transactions (bids, purchase orders, invoices, accounts payable, reconciliation of errors, etc.). Sellers face the cost of marketing and sales, informing potential buyers about their products, developing relationships, and supporting transactions. Sales and marketing costs can account for up to 35% of sales. The average paper-based purchase order and invoice transaction costs about $35 to $100 to process end-to-end. For most businesses today traditional processes are increasingly seen as slow, unreliable and a bottleneck in faster-paced, reengineered operations.

Buyers also face a costly process in trying to find potential suppliers. For companies requiring a wide range of supplies it is difficult to find the best supplier. Many companies would rather just continue buying from the suppliers they know rather than try to find better suppliers. Thus, buyers may not be buying the best possible products or may be paying more for products than necessary.

For suppliers, the inefficiencies in traditional trading are reflected in the high cost of marketing and sales as well as the high cost of transaction processing. For example, suppliers to GE have found that their relationship was not to GE, but to a single department or division at GE. Therefore, selling to very large multi-divisional enterprises is more like selling to multiple companies. Suppliers must market to each of the enterprise’s departments and divisions separately, requiring expensive-to-maintain, individually-cultivated relationships.

Exhibit 1 shows that the traditional trading architecture, a multitude of idiosyncratic hub-and-spoke networks. Each buyer company, and even each of its divisions, must craft its own purchasing relationships with each of its suppliers. Each supplier, for its part, must laboriously develop each relationship with each potential buyer. Invariably there are buyers who are not aware of relevant suppliers and vice versa.

Some companies have implemented EDI in an effort to reduce trading costs. EDI does substantially reduce the cost of processing purchase orders, invoices, etc., Nevertheless, it has two major disadvantages. First, EDI systems and infrastructure are costly to implement and maintain, making it suitable for only a small fraction of a company’s supplier relationships. This results from the cost of creating the infrastructure (appropriate EDI hardware, software, and protocol configuration) and the cost of maintaining dedicated lines of communication. Second, EDI offers little or no relief from the costs of finding appropriate suppliers. Although a company can do RFQ/bidding type operations with EDI, it only works with the company’s preexisting EDI-connected suppliers. EDI may actually reduce the opportunity to find better suppliers because it raises the cost of adding a supplier (the cost to implement and maintain another connection). As a result the use of EDI appears to be extremely limited and concentrated: it is used to some extent by 95% of Fortune 1000, but by only 2% of the total population of six million businesses in the United States.

1.2. What is TPN?

TPN may be thought of in terms of the type of trading activities it can be used for and in terms of the current organization of TPN Register.

TPN actually covers two types of trading activities: activities based on off-the-shelf (catalog) products and activities based on custom manufacturing (bids & proposals). TPNMart is geared toward creating online catalogs of off-the-shelf products. These online catalogs let employees from across a buyer company order parts from a customized web site, without having to make special arrangements with the ultimate supplier of the product. TPNPost is for posting and managing RFQs/RFPs and bidding-oriented purchase processes. It aims to reduce the cost of creating request packages, eliminating expensive paper-distribution processes. For example, electronic documents, like engineering drawings, are stored on a server, which means that buyers can easily distribute RFPs to more potential bidders. Moreover, TPNPost makes it easier for the bidder respond to the request and for the buyer to collate and compare incoming bids.

Organizationally, TPN is actually two different organizations. The first organization is TPN proper, and is part of GE Information Systems (GEIS). GEIS is the original creator and prime source of the technology, including software, systems, and service. GEIS maintains the current 100,000 member Trading Process Network. It does this by supporting on the Web the portal through which buyer and seller members access the shared marketplace and do business with each other. GEIS recently acquired Office Integrated Solutions, a Java-based requisition and order management software package with workflow and ERP-connection capabilities.

The second organization is TPN Register, a 50-50 joint venture between GE Information Systems and Thomas Publishing Company that was formed in March 1997.  A primary motivation for  the joint venture was to address potential concerns by subscribers about buying in to a system run by GE; TPN Register is described as a “vendor neutral” version of TPN.  TPN Register combines GE’s technical systems with Thomas Register’s directories and capability in classifying products and manufacturing companies.  The latter aims at making it easier for buyers to find the products and suppliers that they need. 

TPN Register offers a range of services to both buyers and suppliers.  At the core is an extranet-based marketplace that manages content and transactions in a controlled access environment. TPN Register helps suppliers distribute catalogs with customer-specific pricing and contract terms. This includes electronic catalog creation and maintenance (helping both suppliers create electronic entries and buyers maintain customized catalogs). Buyers get access to a whole range of suppliers at a reduced transaction cost.  For the most part, TPN Register is used to find and procure indirect or MRO (maintenance, repair, and operations) materials rather than direct or production materials. Transactions through TPN Register are mediated through a combination of the web, EDI, and even faxes (defined by how the buyer and seller are electronically equipped).  In early 1999 TPN Register had only 100 subscribers, but 500,000 line items available for purchase.

TPN continues to add technical innovations.  In a partnership with Oracle Corporation TPN provides the catalog content of suppliers and Oracle provides the applications to support procurement.  Under the Oracle banner “Strategic Procurement Solution” these applications include, for example, “Oracle Purchasing” and “Oracle Web Requisitions”. 

1.3. TPN Trading Processes

The initial purpose within GE which led to TPN was to improve GE’s ability to find suppliers for the products that it needed, negotiate competitive prices with them, and process the trade with a minimum of transaction costs. The intention was to expand the number of electronically-mediated connections to suppliers, increasing the total fraction of purchasing that use low-transaction cost methods. Although GE did use EDI for low-cost electronic transactions, the expensive, hard-wired nature of EDI was an obstacle to expanding the supplier base. The rise of the world wide web was seen as an opportunity to create a more open architecture in which virtually any supplier could participate in electronic commerce with GE.

The key to TPN is a client-server architecture in which the trading partners (both buyers and sellers) are all clients and the network infrastructure is the server. This infrastructure is hosted either by GE Information Systems or TPN Register. The use of a standard web browser for the client-side software makes it easy for companies to join and participate (including new suppliers and employees in far-flung buyer-companies). TPN is funded from the buyer’s side (published figures suggest that buyers pay an initial fee of $70,000 plus a small percentage on purchases to be a member of TPN).  Suppliers in TPN are not charged a fee, although TPN Register does charge for certain services related to helping suppliers put their sales materials into a proper electronic format.

Exhibit 2 shows both buyers and sellers connected into TPN’s marketplace infrastructure. Departments from multiple divisions of a buyer company funnel through a common gateway to TPN's servers. Suppliers connect, via the web, to TPN. TPN’s databases help maintain both bid packages from buyers and catalogs from sellers, helping respective parties find each other. Compared to the traditional architecture the connections between buyers and sellers are generally many-to-many and cheaper, making it easier for the right buyer and seller to connect and trade.

Initially, GE was the only buyer in TPN, growing from use by a single division to use by many divisions with the corporation.  In mid-1996, GE offered TPN to other large companies.  The large size of GE and its commitment to TPN broke through the traditional chicken-and-egg problem for people trying to create marketplaces.  That is, suppliers won’t join unless there are customers, and customers won't join unless there are suppliers.

TPN helped GE to find new suppliers and to reduce the cost of interacting with smaller suppliers. For example, when a key piece of manufacturing equipment broke down, GE Lighting was able to quickly get competitive bids from 7 suppliers. GE successfully used a new supplier from Hungary that was 20% cheaper than the next highest bid.  TPN quickly and efficiently mediated the publication of the bid package, acceptance of bids, collation of options, and the award of the contract.

Many suppliers have enjoyed additional sales into GE. Instead of laboriously making sales at GE one department at a time, existing GE suppliers have gotten instant sales growth from exposure to other GE divisions.  Additional sales come to GE’s suppliers when other potential buyers discover that they are a supplier to GE (e.g., buyers think “if they are good enough for GE, they must be good enough for me”). Even very small suppliers can use TPN. For example, there is a one-man machine shop that accesses TPN through America Online.

2. Deciding to Join TPN

As a buyer, joining TPN means changing how the company finds suppliers and purchases goods from them. As a supplier, joining TPN means changing how the company markets and sells goods to its customers. For many companies, this is not an either/or decision because the company can join as both a buyer and a supplier. Many of TPN’s new members arrive as part of a supply chain (e.g., when Textron Automotive joined, it brought 43 suppliers with it). Some suppliers have also been converted to buyers on TPN, pulling in the suppliers of the suppliers. The result is that entire supply chains can join or exist within TPN.

The biggest obstacle to growth of  TPN (at least GE’s direct version) appears to be that suppliers and buyers are in the mindset of building their own sites and creating their own sell-side or buy-side catalogs.

2.1. Business Case for Joining as a Buyer

The rationale for joining as a customer is dominated by the anticipated improvements in purchasing. Major sources of improvement in the purchasing process include:


*
reduce prices by: (GE enjoyed a 10–15% drop in prices)



-
increasing volume discounts through aggregated demand from across the enterprise



-
accessing additional competitors of a company’s current suppliers



-
forestalling undisciplined buying with a list of pre-approved suppliers


*
cycle time improvement by:



-
removing paper duplication, postage, and handling activities for bid processes



-
preconfiguring and pre-approving certain catalog purchases and supplier relationships


*
reduce costs by: (GE enjoyed a 30% drop in transaction costs)



-
consolidating supplier relationships



-
reducing the number of expensive, error-prone paper transactions



-
reducing the number of expensive EDI channels implemented and maintain

The effort required to join TPN as a buyer depends on a company’s previous initiatives. For companies that have completed EDI, intranet, extranet, or other electronic commerce initiatives, the effort will be easier because they will have some of the necessary infrastructure in place. Joining TPN requires the following activities:


*
content preparation:



-
creating (or gathering) electronic copies of engineering documentation (for bid packages)



-
creating online catalogs of parts (including part numbers and descriptions)


*
systems configuration:



-
installing appropriate desktop web browsers



-
connecting TPN to order entry, procurement, and accounts payables systems



-
configuring the TPN side of the connection


*
training and change management to get users up to speed


*
convincing key suppliers to also join TPN


*
paying the membership fee to TPN

Efforts to integrate TPN into a company can range from modest to fairly severe, depending on the situation and the effort put into making the changes. GE Lighting’s experience is an example of a modest effort. Using only 6 IS staffers for 3 months, the division cobbled together a connection that takes machine parts requests (submitted to a legacy mainframe ordering system), converts them into engineering drawing packages (pulled off of a UNIX system with optical jukebox) and uploads the bid packages to TPN (through a Microsoft Windows system).

In addition to the effort required to join TPN, there are also several risks. For example, the company’s purchasing department may resist the move, because the efficiency improvements associated with TPN could be used to reduce the size of the purchasing department. Another risk is whether the selected/low-bid supplier will really deliver as promised, or whether long-term vicious price competition creates weak suppliers (unable to afford needed investments in innovation and capital equipment).

2.2. Business Case for Joining as a Supplier

The business case for joining as a supplier is threefold. First, the supplier sees a reduction in sales and transaction costs, by replacing paper with low-cost web-based transactions. TPN brings a way to deliver electronic catalogs to the supplier’s customers more cheaply than the company creating those catalogs itself. Second, the supplier gains access to a broader customer base, both in terms of enterprise-wide sales into existing customers as well as new customers. These two reasons, however, may be supplanted by the threat of loss of business when a major customer joins TPN as a buyer and expects its suppliers to join as well.

Third, point-and-click catalog sales and electronic RFP processes make the sales process easier, less labor intensive, and less prone to error. As a pre-approved supplier and with electronically-encoded pricing and contract conditions, a competitive supplier should see increased sales into existing customers. Not only is it just easier for more people within an existing customer to buy from a pre-approved supplier, but TPN’s systems also discourage maverick buying in which a buyer's employee bypasses pre-approved suppliers.

With pre-created electronic catalog entries and accurate product coding (via Thomas Register’s extensive product code system), it becomes easier to be found by other potential customers and included on their regular buying lists. Moreover, as a trusted member of TPN, suppliers have some advantages over other unknown suppliers. For example, one supplier enjoyed increased sales from all directions because being a supplier to GE engendered trust among potential customers.

The process for joining TPN as a supplier can range from simple to elaborate based on company size and structure. For one supplier (the one-man machine shop), all that was needed was a personal computer, an America Online account, and little training on TPN. Other, larger, suppliers may need to:


*
convert product catalogs to electronic form


*
configure their systems:



-
install appropriate desktop web browsers for sales people/customer service agents



-
connect TPN to order entry, accounts receivables systems



-
configure the TPN side of the connection


*
train salespeople for responding to TPN-based electronic RFQs

Companies deciding whether to join TPN as a supplier need to evaluate potential risks. For example, joining TPN might alienate traditional sales/marketing channels. Internal salespeople face lost commissions on previous or developing buyers, which can bring resistance to TPN. Similarly, distributors could be partially or totally disintermediated, and they might try to retaliate by hurting the company’s reputation with pre-existing customers. Another risk is that the unique, innovative features of a company’s products may not show up well in a preformatted generic catalog entry.

2.3. Reasons Not to Join TPN

For buyers, one reason not to join is the potential absence of appropriate suppliers within TPN. Although the cost of joining and integrating with TPN is an issue, it would generally seem to be outweighed by the price and cost advantages of the system. The real issue is that if a company can’t buy what it needs to buy using TPN, then it must either convince its current suppliers to join or decide not to join. Thus, at some level, the rationale for a customer company not joining devolves to the rationale for a supplier company not joining.

For suppliers, the rationale for not joining is a bit more compelling. In particular, many suppliers believe that they should have their own electronic commerce initiatives, disintermediating TPN’s middleman electronic services. An incumbent supplier would prefer a locked-in relationship with the customer—one with high obstacles to competition (like long-term personal relationships or expensive EDI infrastructure). Moreover, the sales department of the supplier will also fight against systems like TPN that appear to lessen the importance of internal sales forces. Strategically, a supplier joining TPN enjoys less opportunity for differentiation than one that goes it alone. Obviously, these arguments against TPN weaken if a major customer joins TPN or if the supplier is hungry for new customers.

Whether a company joins as a buyer or a seller, there are some risks or issues to consider.


*
If GE (or one of its divisions) is the joining company’s competitor, there is a chance that they might find out about the company’s buying/selling patterns and prices. TPN Register is supposedly protected against this, but the issue could still worry some companies.


*
Another, better system may come along, which will require a further change or reevaluation. 


*
Critical customers or suppliers might refuse to join, requiring the company to support the old trading infrastructure in parallel with TPN, and cross-compare RFPs and bids from both channels.


*
How trustworthy are new trading partners pulled in by computerized search? On the one hand, there is lack of a previous established relationship. On the other hand, the company may be a trusted supplier to GE or to another large company.

· In bypassing the human oversight inherent in the traditional approach, a company may be left vulnerable to mistaken or fraudulent transactions (e.g., an employee orders products for personal use or someone mistakenly enters “10000” instead of “100.00” for the quantity).

2.4. Impact on a Company’s Supply Chain

The value of TPN is greatest not when a company joins TPN, but when its entire supply chain joins TPN. For most companies that are considering membership in TPN, this means encouraging their suppliers (perhaps under veiled threat of loss of business) to also join TPN, as did Textron in 1997 when it brought along 43 of its suppliers.  The value of encouraging a supply chain to join is twofold. First, the company reduces the fraction of business trading that is done in the old expensive way, (i.e., directly). Second, the company solidifies its relationship with existing suppliers by consolidating purchases from them. With TPN-based purchasing, buyers from all departments and divisions of the company’s enterprise are encouraged to buy from a list of approved suppliers.

2.5. Network Externalities and the Virtuous Circle

TPN is an example of a system whose value increases for each member as the number of members increases.  It is a good example of “Metcalf’s Law” that the utility or value to members of an electronic network increases as the square of the number of members.  Each new supplier on TPN means more choice and more competitive prices for the buyers. Each new buyer on TPN means new markets and more demand (support for sustained or higher prices) for member suppliers’ products. Thus there is a virtuous circle in which increasing membership creates increasing value, which creates increasing membership, and so on.





QUESTIONS TO CONSIDER ABOUT THE GE TPN ARTICLE

Be prepared to discuss the following questions:

1. What are the basic options a company has if it wants to improve its purchasing using online technology?

2.  What facts and data would be needed to calculate the ROI on GE-TPN for a company considering signing up for it? Provide as many of these estimates as you can from the reading.

3. What other factors besides hard dollar costs and benefits should a company consider in looking at online purchasing systems?

4. What are the software and technology elements that are needed by the various parties in the case of GE TPN?
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Exhibit 1: Traditional Trading Architectures
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Exhibit 2: TPN’s Trading Architecture









