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Abstract 

Although ED/ is finally becoming successfUl, the massive use of ED/ creates new problems 

like orders with outdated article numbers, price differences between expected and received 

invoices etc. These problems result from the poor synchronization of product information in 

business chains. Synchronization requires product information to be communicated between 

the different parties in the chain. Since this is another kind of communication than transaction 

communication, it should also be treated that way. In this paper a different approach to the 

communication of product information is introduced, based on the electronic distribution of 

information products. This approach is currently applied in a project considering an 

information warehouse. 

1. Introduction 

1.1 Bad synchronization of product information 

Goodsflows in business chains are becoming highly automated using Electronic Data 

Interchange (EDI) and scanning. For instance, in a modem supermarket groceries are 

registered at the check-out with the aid of scanners. The check-out automatically produces a 

bill, that can be electronically paid with the use of Personal Identification Code cards (PIN

cards) or credit cards. At the end of each day, total sales are electronically sent to the 

Distribution Centre, that automatically generates new (EDI) orders for the manufacturers. The 

use of EDI and scanning techniques has resulted in an enormous acceleration of the 
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goodsflow in the food chain, shortening the averaged lead-time between the sale in the outlet 

and delivery to less than 24 hours today! 

This process doesn't stop at the supermarket. Also the chemist's, the DIY (Do It Yourself) 

shops, the book shops and the CD shops are using scanning and EDI. Apparently, EDI and 

scanning are finally becoming massively used instruments in business chains. 

However, the massive use of scanning and EDI in business chains also creates new problems. 

In supermarkets, for instance, arguments between customers and cashiers about errors in the 

cash-out bill have not vanished. These errors do not result from typing errors of the cashier, 

but because of the use of EDI: The product information in the Product Look up tables 

(PLU's) inside the cash-outs do not match the scanned product. This means that cash-outs use 

the wrong prices, or just do not recognize the product. As a result customers are becoming 

unsatisfied and distrust the new technology. 

A short field study in the fast moving consumer goods sector (Vermeer I 995 .I) reveiled that 

inside the business chain problems with the poor quality of product information are even more 

manifest. Some examples are: 

• Suppliers who receive orders referring to outdated, or even non-existent, products; 

• Retailers ordering 5 pallets of beer and instead receiving 5 truckloads of it; 

• Warehouses having a dynamic stock allocation system that allocates a box of 

tomatoketchup to a full palletplace; Or even worse, the other way around. 

A full list of problems that were found is shown in table 1. 

1. Orders with outdated product numbers 
2. Missing numbers in product look up tables (PLU') or 
product databases 
3. lndistinctnesses about packing units 
4. Processing of order updates because of product- or 
packing unit problems 
5. Lagging behind with entering price lists 
6. Reception of different goods than ordered 
7. Price differences between expected and actual invoice 
8. Problems due to differences in internal codes and 
standard EAN-product identification codes 
Table 1: Problems with product data in the fast moving 
consumer goods sector 
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The reason these problems exist is that the product information at the different stages of the 

supply chain is not synchronized, meaning that different parties in the supplychain, who are 

referring to the same product, do not have the same information about that product. 

1.2 Practical solutions 

To solve this synchronization problem of product information several solutions are currently 

investigated. The international EDI standardization organizations have developed the 

PRICAT message (PRice-CATalogue). With this message organizations in a business chain 

are now able to electronically communicate product and price information. However, the field 

study showed that the poor quality of the product information resulted from the fact that 

(Vermeer, 1995.1): 

• product and price updates are hardly ever on time, in the right format, or complete; 

• organizations are overflowed with product information they do not need; 

The use of an electronic product message will not prevent this from happening because it by 

no means guarantees that the product information is right, nor does it provide for 

synchronisation mechanisms on chain level to guarantee that it is delivered on time or in the 

right format. In fact, the PRICA T message is nothing more than an electronic vehicle to 

transport the product information. 

A more chain oriented approach of the problem is intended by the creation of national product 

databases. However, since these databases contain both product and price information, this 

leads to great resistance from parts of the business chain because it means that the market 

could become undesirable transparent. a customer, for instance, can easily check which 

supplier delivers which product at what price. That would lead to, for suppliers undesirable, 

shopping which means that the supplier-customer relation is disturbed. These (supposed) fears 

restrict the application-possibilities of these databases. Even worse, they hamper a structural 

solution. 

Therefore, although several solutions are currently under investigation, non of them is 

expected to solve the synchronisation problem of product information in business chains. 

However, this is very important, because if the product information is not synchronised, the 

quality of the information at the different stages in the business chain remains poor. Together 

with the increasing use of EDI, this will result in an increasing number of failed transactions. 
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Since transactions are the basis for doing business, this problem is a direct threat to the further 

deployment of ED I. 

The focus of this paper is to find solutions that effectively deal with the problem of 

synchronization of productinformation in business chains, thus supporting transaction 

communication. 

1.3 Structure of this paper 

The paper is structured as follows: First, the difference between object communication and 

transaction communication is introduced, which causes the problem of synchronisation in 

business chains. Then we present our approach to the problem, which is based on the 

distribution of information products. The basics of this approach were applied in the 

Information Warehouse project which is desribed in section 4, after which conclusions 

follow. 

2. Object communication 

2.1 Transaction communication versus object communication 

For years the focus of EDI was on the implementation of electronic messages. Van de Vlist 

for instance defines EDI as the automated, electronic interchange of standardized and 

normalized messages between computer systems of different organizations (Vlist 1991 ). 

However, focusing on messages is not enough to realize effective inter-organizational 

information interchange. Eltink emphasizes the relation of EDI with the business process by 

defining EDI as a business tool to support the realization of the business strategy 

(Eltink 1992). Davenport also stresses the importance of information to the business process 

(Davenport1993). Therefore, EDI should be extended by introducing: 

• Business logic. Messages originate from business processes, which means that for 

designing information interchange in business chains the business processes should be 

the major input. This viewpoint is the basis for the Open EDI reference model, that is 

currently defined by the international EDI standardization bodies (ISO!IEC JTC 

l!SC30, 1995); 
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• Communication logic. Messages are not independently communicated, but there is 

always some kind of logical sequence between them. Hofman introduces this 

communication logic in EDI communication by using communication protocols 

(Hofman 1994 ). 

Since the basic element of interaction between business processes are transactions, we define 

the direct communication between business processes as transaction communication. 

Although these concepts will improve transaction communication, they will not solve the 

problem of synchronizing product information in business chains. Synchronization means that 

the product information itself has to be communicated in the business chain. This kind of 

communication is not the same as transaction communication. The difference is that the goal 

of this kind of communication is not about exchanging data about real world objects, but in 

fact about exhanging the representation of a real world object as it is defined and recorded in 

the information systems of an organization. Communicating this objectinformation could be 

looked at as sharing the view on the real world between computer systems of different 

organizations. This kind of communication guarantees that communicating business processes 

attach the same meaning to the information they are exchanging and therefore guarantees the 

semantics of the data interchange. Thus, communicating object information is not the same as 

transaction communication. In fact it supports transaction communication because the 

transactions are referring to the product information .. We will define the communication of 

objectinformation between business processes that serve as a reference point for transactions 

to guarantee the semantics of the data interchange as object communication. The difference 

between object communication and transaction communication is illustrated by figure 1. 

Transaction communication 

-~-,:_--1 ~ \.--~ ------•. > _/·7--; \ 

(
-/· Business ) r"' · Business ) 
~ process~- ~~~- proc~~s/ 

-~-~ ---- -- ____ . 
t - -- supports: t 

.-----L..... Object communication ,-_----'--

r:~jectJ > objects i 

---~ 

Figure 1: Object communication versus transaction 

communication 
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2.2 Characteristics of object information 

The main problem with object communication is that the subject of the communication, which 

is the object information, has three characteristics, that we currently do not account for in the 

communication process. 

• First of all, the object information is owned by a party, namely the supplier. This means 

that the information is not freely available, since the supplier has an interest in what 

happens with it. 

• Secondly, the object information has a certain quality. This quality is determined by the 

degree the object information is in conformity with the specifications of the receiver; 

• Finally, the object information itself is strongly dependent on the business process it is 

used in. Although this seems trivial in practice it is not. In today's business chains the 

ordering process for instance can be divided in at least two sub processes: 

• The process of assortment management, where a purchaser decides to add or delete 

products; 

• The call off process, where a stock management system generates new orders. 

For the first process completely different product information is needed as for the second 

process. A purchaser wants specific information about new products, prices, and discounts. 

Also, he might need visualised information to make a good decision. The stock mangement 

system only needs the product number, the ordering quantity, the packing unit and, 

depending on the specific contract, the price. However, in our current product information 

communication processes, this distinction is not made. This means that the intention of the 

communication is no longer clear, which implies that the owner of the product information 

will not release it. This also implies that the quality of the object information is difficult to 

establish. Therefore, object information should be well defined. 

As a result the communication of object information in business chains is strongly hampered 

because we do not account for the existence of these 3 characteristics. 

3. A different approach: distribution of information products 

In our research we propose a different approach to the problem of object communication in 

business chains. A first impulse of this approach was earlier described in (Vermeer, 1995.2). 
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3.1 Information products 

The essence of the approach is to view the problem of communication of objectinformation in 

business chains from a different viewpoint. As we saw before, object information is owned by 

a party, it has a certain quality and finally, it needs to be clearly identified and defined. These 

are all characteristics typically related to physical products. Therefore, the approach starts 

with considering object information as a special kind of products: informaiton products. This 

is depicted in figure 2. 

/~----~needs: 
I o•oct-/ 
~=a:Jon \ •Identification / -- '\ 

·Definition --~ ( information \ 
•Owner \ product;· I •Quality ""-. ___ __. 

Product has: 

Figure 2: Information products 

The concept of information products makes it possible to consider the problem of object 

communication in a business chain as a distribution problem of information products. This 

makes it a common, day to day problem, that the different parties in the business chain are 

familiar with. 

3.2 The distribution process 

Considering object communication in business chains as a distribution problem of information 

products provides us with some important concepts that are common knowledge in normal 

distribution processes. These concepts are: 

• the concept of customers. This makes us realize that there is not one 'standard' customer, 

but in fact there are many different customers who all have different requirements for the 

same information products. For instance, a small hometown shopkeeper probably has a 

different way of ordering products than a major retailer, and therefore may have different 

requirements for the same kind of product information; 
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• the concept of production. This means that suppliers have to perform some kind of effort to 

produce the required information in the specified form, before it is distributed. This 

concept provides a supplier with the possibility to outsource 'production', depending on 

the costs and the importance of the information; 

• the concept of contracts. Contracts mean that a supplier and a customer make an explicit 

agreement under which conditions the information will be delivered. This means that the 

customer now is able to explicitly specify what he wants. However, even more important is 

the fact that a contract forces both parties to explicitly consider how the information will be 

delivered, meaning that they have to consider what procedures have to be followed. 

Together, these 3 concepts form basic elements in the distribution process of information 

products, which is depicted in figure 3. 

Figure 3: The distribution process of information products 

3.4 A method for designing communication infrastructures 

The proposed approach is a useful starting point for designing infrastructures for object 

communication in business chains. The design method we propose consists of 3 steps: 

• In the first step the information products are identified, which means that the required 

object information flows between different parties are explicitly defined; 
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• In the second step the logical design of the object information flow is established, which 

means that the production and distribution structure of each flow is organized. Here 

contracts are defined, procedures are established, different distribution structures are 

evaluated etc. 

• In the third step, the technical design is established, which means that a matching 

communication infrastructure is defined. In this step the network and protocols are chosen, 

messages are established, required hardware is selected etc. In fact, this last step is a 

translation of the logical design in infrastructural requirements. 

This design method is represented by figure 4. 

Definition of objectbound 
communication flows 

Definition of the distribution process 
of information products 

Definition of a matching 
communication infrastructure 

Figure 4: Design method for object communication 

The main advantage of considering object communication as a distribution problem of 

information products, is that it translates the technical problem of how to connect computer 

systems in a business chain for object communication using EDI into an organizational 

problem of how to manage information flows. In fact, this suggests that EDI should stand for 

Electronic Distribution oflnformation products instead of Electronic Data Interchange. 

4. Applying the concept: the Information Warehouse project 

4.1 Project outline 

The Dutch pharmaceutical sector for some time now uses EDI in the ordering process, mainly 

between suppliers and wholesalers. In this sector the problem of inconsistent product 

databases at different stages in the supply chain is well known. Especially the wholesalers are 

having problems with inconsistencies in product information, because their warehouses are 
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highly automated. Therefore a Dutch company, ACF Holding N.Y. has started a pilot project 

with 5 suppliers to deal with this problem. In the project the principles of our approach have 

been applied. 

4.2 The solution: an Information Warehouse 

The problem with synchronization of product information in the business chain was redefined 

using the design method for object communication. 

Identification of the information product 

As we saw before, it is very important to relate object information to what it is intended for, 

which means we unambiguously have to define what exactly we mean with product 

information. First of all, the problem with inconsistencies in product information appears 

mainly in the ordering process, which in the pharmaceutical sector is mainly triggered by a 

stock management system. Therefore, the product information is narrowed to just the product 

information that support the automatic generation of orders by computers 

However, a further distinction is necessary between basic product information and 

commercial information, such as prices and conditions. We define basic product information 

as only the information that is on the package of the product. The same basic product 

information is needed by many different customers, while commercial information is 

customer specific. Thus basic product information implies multilateral communication, while 

commercial information implies bilateral communication, which means that both require a 

different distribution method. This narrowing process is represented by figure 5. 

Product 
information 

selection 
process 

L--------1 

process 

Figure 5: Narrowing the definition 

Logical Design 

~-commerCial-, 

~ jr"!f<2J"!!I!!tlo!l_ : 
customer 
specific 

customer 
independent 

in the logical design phase we have to determine how the information product will be 

generated and distributed. Also the contracts and the resulting procedures are examined. To 
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establish the production and distribution structure, we can use the concept of Customer Order 

Decoupling Points (CODB), which is the point from where production is determined by 

customer orders [Bertrand, 1990]. In fact, at the CODB production meets demand. 

Using this concept we can determine 3 different structures (see figure 6): 

• Make to order 

In this structure the supplier produces the basic product information exactly to customer 

requirements, meaning that the customer may define exactly how he wants the basic 

product information generated (in what form, what quality and even which attributes), and 

how it is delivered (how often, only items he is interested in); 

• Make to stock 

In this structure production is standardized, which means that the basic product information 

is generated in a standardized form against a standard quality. Only distribution is still 

customer specific; 

• Production and distribution to stock 

In this structure the customer receives all basic product information in a standardized form 

a fixed number of times per month. Furthermore, the information also needs to go through 

a final filtering process. 

CODP1· 
make to order 

CODP2: 
make to stock 

I I -~ \!=~ -~, production ! 

Figure 6: Three different structures 

COOP3· 
production and 

distribution to stock 

In our situation the make to stock structure seems to provide the best solution. Since 

commercial information is left out, the basic product information itself is very much the same 

for all the parties in the sector. Also because the information is used by the stock management 

system, the required quality of the information is very high for every party. However, each 

party may have many different requirements concerning the delivery of the information. For 

instance, the frequency of use determines how often the information is required, which can be 

very different for each party. Also, each party only wants update information on their own 

assortment, which also requires customized distribution. Therefore in the project the 
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Information Warehouse was proposed, which functions as a decoupling point between 

information suppliers and customers. 

In short, the working of the information warehouse is as follows: 

Each supplier places its entire assortment in the warehouse and is responsible for maintaining 

their own information. Each customer can indicate for which products they want to receive 

updates, which normally is the total assortment the customer has. It should be noted that the 

supplier is also able to indicate who may or may not receive their basic product information. 

This logical concept is depicted in figure 7. A more extensive description of the information 

warehouse is provided by Aerts [Aerts, 1995]. 

Figure 7: The logical concept ofthe information warehouse 

The main advantage of placing the CODP between supplier and customer is that suppliers and 

customers do not have to make a contract for each bilateral contact, which greatly simplifies 

the required procedure. In fact, each supplier needs to use I standard procedure to deliver the 

product information to the warehouse. Each customer has a specific procedure with the 

information warehouse. 

Technical design 

In the project the information warehouse is physically realized as a central database. However, 

whether this is the best solution is not clear. Maybe an index database, or even a completely 

decentralized structure may give better results. Therefore the information warehouse project 

will be evaluated to determine the costs. 

4.3 Discussion 

So far we found the following advantages of the information warehouse concept: 

I. The Information Warehouse guarantees that the basic product information, used in 

transactions is synchronized through the whole business chain. Especially the natural 

gap between the manufacturer and the chemist's is bridged over; 

2. Procedures are significantly simplified; 
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3. In fact the information warehouse provides for an infrastructure, which through the 

concept becomes a shared responsibility of all parties in the business chain. 

However, it should be realized that the information warehouse does not support commercial 

product information exchange, which is absolutely necessary to effectively support the 

ordering process. Without a proper solution for this aspect, the automatic ordering process is 

still unstable. 

5. Conclusions 

In today' s business chains EDI and scanning finally are becoming accepted tools in business 

chains. However, this also leads to new kinds of problems, resulting from the poor 

synchronization of product information in business chains. 

Currently studied approaches, such as the PRlCA T message or national product databases, 

however do not solve this problem. The main reason is that no distinction is made between 

transaction communication and object communication, which supports the transactions 

between business processes. Object communication has 3 characteristics, namely, an owner, 

quality and a clear definition that our current EDI communication processes do not account 

for. Since these characteristics are similar to product characteristics, we propose a different 

approach to the problem through defining object information as an information product. This 

means that the problem is redefined as a distribution problem of information products. 

This approach promises good results because it transfers the problem of poor synchronization 

of product information in business chains to a well known situation, namely a common 

distribution situation. The approach is currently applied in the information warehouse project. 

As a first result it appears that redefining the problem is easy, which means that the approach 

is in fact applicable. Furthermore, the approach resulted in a clear narrowing down of the 

problem, and also provided 3 possible distribution solutions. 

Therefore it is concluded that the approach appears to be useful, because the concepts in the 

approach provide management with an instrument to clearly define and discuss the problems 

113 



with object communication, thus transferring the technical problem of how to synchronize 

product information in business chains to an organizational problem. 
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