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ABSTRACT

THE IMPACT OF ELECTRONIC DATA INTERCHANGE IMPLEMENTATION

WITH BUSINESS PROCESS REENGINEERING

Philomena Him-mui Tam

The employment of electronic data interchange (EDI) is growing increasingly quickly
and is expanding internationally, since certain types of benefits are expected from the
adoption of EDI. However, it is found that not all companies can obtain all the benefits as
expected. Some studies suggested that EDI should be implemented with business process
reengineering (BPR) in order to gain the full potential benefits. In view of that, the
research is proposed to better understand how the ways of EDI implementation will affect
the benefits gained, so as to reduce the risk of EDI adoption. Specifically, this research
combines qualitative case analysis methods with process modeling techniques to study
the relationship between EDI and BPR. Case analysis is used to examine EDI
implementation (e.g., motivation, approach, and level of integration) and its subsequent
effects. Process modeling (mapping & simulation), on the other hand, is used to study the

potential effects of BPR.
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INTRODUCTION

Information technology has dramatically affected the way we live and work. Everything
is faster, more complex, global, and electronics driven. Especially in the business world,
information technology is playing an important role. Organizations use IT as a strategic
weapon rather than as a supporting tool only. As it can be learnt from the contemporary
business and computer publications, electronic commerce (EC) is now a very popular

concept in the business environment.

Electronic Data Interchange (EDI), the core of electronic commerce, has been growing
quickly in recent years. Its fast growth is due to its high potential benefits to the adopters.
There are operational and strategic benefits regarding the implementation of EDI
(Massetti and Zmud, 1996). Operationally, EDI is used to reduce cycle time and costs in
standard document exchanges. Strategically, EDI has enabled some organizations to
shape their new ways of doing business. Although there are high potential benefits from
the adoption of EDI, the efforts progress slowly in U.S. firms (Eckerson, 1990) and the
expansion of EDI is not as rapid as expected (Sokol, 1995). Companies found that they
do not necessarily gain a competitive edge from the adoption of EDI (Sokol, 1995). EDI
is not a panacea, after all. Although some successful examples of EDI applications could
be found, only minimal benefits could be gained from EDI if not used properly (Clark
and Stoddard, 1996; Lummus, 1997). Venkatraman (1994) pointed out that the benefits
from IT deployment are marginal if only superimposed on existing organizational
conditions. It has been noted that the adoption of EDI with some kind of business process

rearrangement could bring significant benefits to companies (Clark and Stoddard, 1996;



Iacovou et al., 1995; Lummus, 1997; Riggins and Mukhopadhyay, 1994; Short and
Venkatraman, 1992; Sokol, 1995; Venkatraman, 1994; Vlosky et al., 1994). Recently,
EDI has been regarded as a pivotal technology for business process reengineering (BPR)

(Massetti and Zmud, 1996).

This research examines cases of EDI implementation to shed some light on the potential
effects of the integration of EDI with business processes. It is believed that different
results could be reached depending on the level of integration and reengineering

performed in the implementation of EDI.

Specifically, this research combines qualitative case analysis methods with process
modeling techniques to study the relationship between EDI and BPR. Case analysis is
used to examine EDI implementation (e.g., motivation, approach, and level of
integration) and its subsequent effects. Process modeling (mapping & simulation), on the

other hand, is used to study the potential effects of BPR.

This study’s main objectives include the following:

« To better understand the relationship between BPR and EDI implementation

« To examine how process mapping and simulation techniques can help to evaluate and

improve EDI implementation

» To develop some guidelines for EDI implementation

EDI! IN THE BUSINESS WORLD

WHAT is EDI?
Electronic data interchange is the intercompany computer-to-computer communication of
standard business transactions in a standard format that permits the receiver to perform

the intended transaction (Sokol, 1995). It is important to note that there are four



characteristics of EDI: intercompany, computer-to-computer, standard business
transactions, and standard format. Without any one of the four characteristics, any data
exchange between companies would not be classified as EDI. The four characteristics are

described as follows:

Table 1 ~ Four characteristics of EDI (Sokol, 1995)

Characteristics Descriptions

Intercompany It refers to the electronic data transmission between companies. Actually, EDI
is a particular type of electronic commerce. It deals with business-to-business
transactions rather than business-to-consumer ones. Although some big
companies implement EDI by direct connections, most of the EDI adopters
accomplish it through a third-party service provider or value-added network
(VAN).

Computer-to-computer | The most basic form of EDI is to transmit data from computer to computer
with human intervention at each end, the sender key-entering data and the
receiver printing it. But this type of EDI provides little benefit. The goal in
EDI surpasses simply transmitting data between companies and is to provide
the link between sender and receiver business applications with no human
intervention at the receiving end. In other words, the data are to be fed into
the receiver’s computer application automatically.

Standard business EDI is not used to transmit free-form messages. Its transactions are to replace
transactions printed business forms, which are designed for the receiver to perform day-to-
day transactions such as to process an order or to bill a customer.

Standard format The data transmitted through EDI must be in predefined format in order to be
fed into the receiving computer application automatically. There are
company-specific, industry-specific, and international standards.

THE Use oF EDI

The use of EDI has been expanding. The number of registered EDI users in U.S. went
from 21,000 in 1991 to 37,000 in 1993, as reported by Data Interchange Standards
Association, Inc. (DISA) (Kappelman et al., 1995). In 1996, there were about 100,000
firms using EDI in U.S. and 5,000 in Canada as reported by Electronic Commerce
Institute (formerly EDI Institute of Quebec) (Anonymous, 1998). Internationally, some
governments are aggressively motivating and pushing the adoption of EDI. For example,
Singapore launched TradeNet in 1989 as the first nationwide EDI, which links public-

sector agencies related to international trade, traders, intermediaries (e.g. freight



forwarders), financial institutions, and port and airport authorities (Teo et al., 1997). By
the end of 1994, almost 99 percent of all trade declaration documents handled by the
Trade Development Board of Singapore Government had been processed by TradeNet.
Another example is Australian Custom Service who also reports extensive use of EDI to

communicate with European and other countries (Kappelman et al., 1995).

EDI is widely employed because of certain advantages expected. According to Sokol
(1995), two types of benefits are available from EDI: direct and indirect. Direct benefits
refer to the immediate results of implementing EDI. For example, companies can cut
costs on salaries for data entry by receiving EDI purchase orders from customers. Indirect
benefits, however, are realized in a long-term basis; and usually are gained by combining
EDI with business process reengineering. For example, the timely information
contributes to better decision making. Yet, it may take a longer time for a company to
rework and adjust the connected computer programs before they can “cooperate” well
with the incoming EDI messages. Generally, companies expect the following benefits
from EDI:

« Reduced costs for manual business transactions

« Increased speed in information exchange and processing
« Shrinking of the order-receipt-pay business cycle

« Improved trading partner relationships

» Improved intracompany flow of information

On the other hand, there are some difficulties for companies to implement EDI. Eckerson
(1990) reported that EDI is faced with political and bureaucratic difficulties. Lack of top
management support is the biggest hurdle to EDI (Jenkins and Lancashire, 1992). Top

management tends to pay more attention to more immediate concemns, such as



shareholder issues, labor troubles and hostile takeover attempts. Since the indirect
benefits of EDI are achieved in the longer run, management may not recognize the
urgency of implementing EDI. Moreover, the instantaneous results of EDI are usually not

significant enough to arouse the top management interest.

High costs could be another barrier to EDI. The initial costs of implementation may be
low, but the full implementation costs could be much higher than expected (Jenkins and
Lancashire, 1992; Riggins and Mukhopadhyay, 1994). This is because the EDI initiators
may need to educate their trading partners and to provide them with software in order to
accomplish the EDI projects. These costs could add up quickly when multiple trading
partners start to be involved in the implementation. In such a case, the cost justification of

EDI could be difficult.

Furthermore, the integration of EDI with internal systems is usually a difficult and risky
endeavor (Jenkins and Lancashire, 1992). In addition to redeveloping some of the internal
application software, EDI integration also necessitates the rearrangement/reengineering

of business procedures.

SuUCCESSFUL AND UNSUCCESSFUL EDI IMPLEMENTATION

Many companies implement electronic data interchange as part of their customer-supplier
partnerships. Both customers and suppliers expect to gain operational and competitive
benefits. However, not all of them could gain all the benefits they expected.
Inconsistency can be found in the literature regarding the benefits of EDI and other

similar interorganizational systems. Some studies proclaim cost savings and competitive



advantages through the use of electronic data interchange, while others indicate little or

no effect of these systems on organizational performance (Clark and Stoddard, 1996).

There are some success stories quoted in the literature. For example, Bedford Industries
reported EDI benefits such as reduction or elimination of paper flow between trading
partners, less administration in order processing, higher business volume with the same
number of employees, more efficient production, and total customer satisfaction and a
more competitive company (Snow, 1994). Also, the integration through EDI has
benefited one of Bedford’s retailer customers in the following ways:

« The retailer has improved customer satisfaction by achieving a first-time fill rate of
more than 99 percent, up from the previous 54 percent.

« Excluding floor samples, merchandise inventory turns have increased to more than
200 a year from the previous four turns a year.

« The retailer has reduced its inventory carrying costs by CDNS$1 million and freed up
200,000 sq. ft. of warehouse space.

. The retailer has also reaped savings by eliminating shrinkage, reducing the costs of
handling product, reducing the costs of employee benefits, and eliminating the

replenishment effort.

Some other success stories include GM Canada, Procter & Gamble Inc., Provigo

Distribution Inc., and J. M. Schneider Inc. (Jenkins and Lancashire, 1992).

On the other hand, not-so-successful implementation of EDI can also be found. In the
case study carried out by Lummus (1997), a midsize Midwestern supplier company
received only minimal benefits from its EDI installation. There is an increased level of
risk associated with Interorganizational Systems (IOS) as compared with traditional

information systems projects, because IOS cross company boundaries and are not within



the control span of IS managers. It results in limitations on how firms control costs and
realize benefits from these systems. Sometimes, EDI managers are frustrated by their
trading partners when implementing the pilot EDI projects (Riggins and Mukhopadhyay,

1994).

It is difficult to estimate the rate of success in implementing EDI, as unsuccessful
implementation of EDI is usually not publicized. Companies are usually reluctant to tell

their failure.

PossiBLE EXPLANATIONS FOR THE INCONSISTENT RESULTS

It is believed that different impact is brought to the organizations with different
ways/motivation of EDI implementation. Some authors (Sokol, 1995; Zack, 1994)
contend that EDI is not just a technical project. While there is a technical component to it,
EDI is predominately a business initiative and requires companies to change the way they
currently conduct day-to-day business. That is to say, it is more likely to gain the
anticipated benefits when EDI is integrated with the internal information systems. Many
other authors have also noted that interorganizational connectivity via EDI must involve
changes in internal business processes to realize the savings enabled by this technological
innovation (Clark and Stoddard, 1996). The former director of EDI in Provigo, pointed
out that “implementing EDI within your business increases its benefits, while the
integration of EDI into the business process maximizes its benefits.” (Jenkins and

Lancashire, 1992).

Iacovou, Benbasat, and Dexter (1995) developed a model to identify major factors that

influence the adoption and impact of EDI in the small business context. Impact refers to



the actual benefits adopters receive from utilizing EDI. They argue that the integration
level of EDI is positively related to the benefits that an adopter can receive given its EDI
capability. In this context, EDI integration is the process during which a firm alters its
business practices and applications so that they interface with its EDI applications. Two
dimensions of integration are considered: internal and external. Internal integration refers
to the variety of applications interconnected through EDI, and external integration refers
to the number of EDI trading partners involved. Usually, non-integrated EDI systems will
offer adopters limited direct benefits only, such as lower transaction costs and better cash
flow. Integrated systems, on the other hand, will offer both high direct benefits and
indirect benefits, such as increased operational efficiency, better customer service,
improved trading partner relationships, and increased ability to compete. Lummus (1997)
identified 6 stages regarding EDI implementation and suggested that benefits increase as
the stage of EDI implementation increases. The framework is used in this study and will

be described in more details in the “Methodology” section.

Clark and Stoddard (1996) provided qualitative and quantitative data to support the
proposition that technological and process innovations are interdependent and that both
are needed to capture the potential benefits of EDI implementation through
interorganizational process redesign. Usually, it is found that buyers (initiators) are more
proactive and suppliers (followers) are more reactive in EDI implementation (Vlosky et
al., 1994). This is probably because the initiators are motivated to reengineer the business
procedures for a higher integration. On the other hand, the followers are forced to adopt
EDI by the initiators. They simply meet an initiator’s requirement to exchange

information with the old ways of doing business. Therefore, suppliers usually get



minimum benefits. In addition, the followers may even hinder initiators’ ability to realize
benefits (Riggins and Mukhopadhyay, 1994). The reason is that followers will not
participate actively in the new mode of business because of little benefits perceived. This
in turn will affect the initiators’ possible additional benefits gained from the
reengineering of interorganizational business procedures, which requires efforts from

both organizations.

In fact, companies are facing the same situation when utilizing any other information
technology. IT-adopter organizations usually overestimate the contribution of IT projects.
There is no proof that IT is improving productivity or other measures of business
performance (Venkatraman, 1994). Venkatraman (1994) suggests that the benefits from
IT deployment are marginal if only superimposed on existing organizational conditions,
and successful businesses will not treat IT as either the driver or the magic bullet for
providing distinctive strategic advantage. Rather, companies should treat IT as an enabler

for business transformation (Short and Venkatraman, 1992; Venkatraman, 1994).

The fundamental error that most companies commit when they look at technology is to
view it through the lens of their existing processes (Hammer and Champy, 1993). By
computerizing the processes only, companies achieve feeble performance improvements.
It is necessary for companies to use inductive thinking when applying new technology in
order to gain dramatic positive results. Information technology is playing an enabling role
for business process reengineering (BPR). Clark and Stoddard (1996) define BPR as the
combination of technological and process innovation. An example of BPR enabled with
EDI is the continuous replenishment (CRP) for grocery channels. The combination of

EDI with channel process and policy changes enables a new form of channel structure



and relationships leading to lower transaction costs and increased information sharing.
EDI ordering alone does not represent a significant change in channel processes and will
only reduce costs and errors, even if the EDI systems are integrated into the internal
systems and processes of the EDI partners. EDI with CRP, on the other hand, involves a
complete redesign of existing processes between retailers and manufacturers and will
reduce inventories, transportation costs, and stockouts in the channel (Clark and

Stoddard, 1996).

In the following section the relationship between BPR and EDI is discussed further.

THE RELATIONSHIP BETWEEN EDI AND BPR

Business process reengineering is formally defined as:

“the fundamental rethinking and radical redesign of business processes to achieve
dramatic improvements in critical, contemporary measures of performance, such as cost,

quality, service, and speed” (Hammer and Champy, 1993)

The core of BPR is discontinuous thinking ~ identifying and abandoning the outdated
rules and fundamental assumptions that underlie current business operations. Companies
could not gain satisfying results from heavy investments in information technology
largely because they tend to use technology to mechanize old ways of doing business.
They leave the existing processes intact and use computers simply to speed them up
(Hammer, 1990). In fact, many of our job designs, work flows, control mechanisms, and
organizational structures came from different competitive environment, before the advent
of computers. Doing business the old way with advanced technology makes little

contribution to the performance.
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As mentioned in the previous section, companies should use EDI and BPR together to
gain maximum benefits. EDI alone can only provide minimal benefits (Clark and
Stoddard, 1996; Iacovou et al., 1995; Lummus, 1997; Riggins and Mukhopadhyay, 1994;
Sokol, 1995; Venkatraman, 1994). “Automating existing processes with information
technology is analogous to paving cow paths” (Hammer and Champy, 1993). Automation
without reengineering results often times in doing the wrong kinds of things in a more

efficient way.

Information Technology (IT) is the agent that enables the reengineering companies to
break their old rules and to create new process models. IT acts as an enabler that allows
organizations to do work in radically different ways (Hammer and Champy, 1993). In the
context of business situations that offer excellent EDI opportunities, EDI can be an

important element in the companies’ reengineering efforts.

General Motors (GM) is an example of using IT as an enabler for BPR (Hammer and
Champy, 1993). GM lets its component suppliers access the internal on-line
manufacturing database. Without receiving purchase orders from GM, the suppliers
deliver appropriate parts to the assembly plant by consulting the carmaker’s production
schedule. Nobody in GM has to instruct the vendor explicitly to send the parts. In that
process, no purchase orders or invoices are transmitted. After the parts are shipped, the
vendor sends an advanced shipment notice by EDI describing what parts are in the
shipment. When goods arrive, the receiving clerk simply scans the bar code on the box
and knows where to place the goods. The scanning also initiates payment to the vendor.
In this case, the production schedule database and EDI are the information technology

which has enabled GM and its suppliers to operate like a single company, to eliminate
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overhead in both organizations, and to break one of the oldest rules: Treat vendors as

adversaries.

PREVIOUS RESEARCH

Some research has been conducted to study the impact of EDI implementation in relation

to BPR.

Iacovou et al (1995) developed a model portraying the factors affecting EDI integration
and adoption, and in turn the EDI impact, based on case studies. Variables in their
research included capability to transact via EDI, internal and external integration, actual
direct and indirect benefits received, awareness of direct and indirect benefits, financial
and technological resources, and competitive pressure and imposition by partners.
However, the relationship between EDI integration and EDI impact has not been
empirically verified. The level of EDI integration was used as a surrogate measure to

estimate the expected EDI impact.

Clark and Stoddard (1996) constructed a framework to examine the relationship between
information technology and process innovations. Their targets of study were grocery
channels. A model was developed to explain the inconsistency of EDI benefits in
previous literature. Case studies with 2 large manufacturers and 2 large retailers were
used. In addition, a survey was done to confirm the findings in the case studies. Their

framework is shown below:
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Figure 1 - Technological and Process Innovation Framework (Clark and Stoddard, 1996)
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Lummus (1997) conducted a case study to see why a midsize Midwestern supplier

received minimal benefits from EDI. The author found that only few changes occurred in

the procedures within the company.

Riggins and Mukhopadhyay (1994) studied the relationship between the EDI benefits and
the partner reengineering effort. They found that suppliers were usually reluctant to
invest in business process redesign and thus hindered the buyers’ ability to realize
benefits. Two empirical studies were carried out and regression models were developed
for the study. Reduction in cycle time and error rate are the dependent variables of the

studies.

In the first empirical study, an automatic vending system in an electronic company was
studied. The authors expected EDI would reduce the cycle time in the initiator company

but not in the supplier companies. The major models used are as follows:

13



TOTINT = oo+ §,OPTION + ,0THER + B;LNPRICE + B,CCODE]1 +...+ ,,CCODEI9 + g;
SUPQ = 0o+ B1OPTION + B,OTHER + B;LNPRICE + 4,CCODE! +...+ 2,CCODE19 + g;
Where: TOTINT = total internal processing time
SUPQ = time spent in supplier’s queue for the processing of “Request for purchase”
OPTION (indicator variable) = option existed to use automatic vending system?

OTHER (indicator variable) = historical price data or supplier is on the automatic vendor list?
LNPRICE = log of the value of the order
CCODE], ..., CCODE19 = commodity codes

As expected, the authors found that OPTION (with a negative coefficient) was significant
at p<0.05 level to TOTINT but not significant to SUPQ. It means the use of EDI in the

form of an automatic vending system can shorten the internal cycle time only.

In the second empirical study, the receipt of advanced shipping notices (ASNs) by an
automotive company was studied. The authors expected that there would be lower error
rate in the ASNs sent by suppliers which have higher level of integration of EDI with

their internal systems. Specifically, the statistical model used is as follows:

ERRMSG = 04+ B;MONTHS + ,VRSN + B;PCTAUTO + B,QCK + BsLNSLS + BcLVLINTGT +¢;

Where: ERRMSG = errors per ASN
MONTHS = number of months of experience with the ASN transaction set
VRSN (indicator variable) = newer version of the X.12 standard?
PCTAUTO = percentage of the supplier’s sales to the automotive company
QCK (indicator variable) = designated as a “quick response” supplier?
LNSLS = log of supplier’s recent annual sales
LVLINTGT(indicator variable) = supplier’s EDI integrated with its internal systems?

The analysis result showed that LVLINTGT (with a negative coefficient) was significant
at p<0.1 level, indicating that the suppliers who had integrated EDI systems with their

internal information systems had lower error rate in their ASNs.

The previous work discussed above gave some indications of the role that BPR can play

in reaping the benefits of EDI. More research is, however, needed to understand better
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the relationship between BPR and EDI. This research proposes to have a more in-depth

study on the effect of the coupling of EDI with BPR, using process modeling techniques.

UsE oF PROCESS MODELING IN BPR

Business process modeling is to create a model of a business enterprise (Anonymous,
1996, p. 20). It usually deals with different views of a company and can be applied in
different areas (Scholz-Reiter and Stickel, 1996). For example, it can be used for quality
management, strategic business planning, process cost analysis, or workflow
management. There are also various tools and techniques (e.g. flowchart and simulation)
available for business process modeling. In this research, process mapping and process
simulation are selected as the tools for process modeling. They are used to analyze and

redesign the target processes.

The concept of process mapping is to use workflow diagrams to describe every vital step
in the business procedures (Hunt, 1996). It is important to remember that the objects of
reengineering are processes, not organizations (Hammer and Champy, 1993). Process
maps can assist in displaying a clear and comprehensive picture of the work within an
organization. They also help people to think differently from the traditional way about the
individual departments, which hinders the progressing of BPR. Process mapping can be
used to identify the current “As-Is” business processes and provide a “To-Be” roadmap
for BPR. By looking at the workflow diagrams, the non-value-added process activities
can be located. In addition, it helps to recognize the redundant or duplicated resources

spent in the system. As a result, a set of “To-Be” diagrams can be developed by removing
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those non-value-added activities, thereby lowering the process costs, such as resources

consumed and cycle time.

Reengineering gurus have criticized traditional process analysis techniques for requiring
volumes of data and for taking too long. A common pitfall is the temptation to over-
analyze a process. The goal must be to understand the process and proceed quickly to
redesign. Rapid modeling tools such as simulation software can be used to quickly
capture and model existing processes and prepare them for the reengineering effort
(Ardhaldjian and Fahner, 1994; Macarthur et al., 1994). Simulation is a tool that can

provide both accurate analysis and visualization of alternatives.

BPR fundamentally deals with mapping and measuring business practices in order to
have a better understanding facilitating in their redesign. Since simulation models are
tools used to describe systems and their dynamic behavior in iterative ways, they should
be more widely used in BPR efforts (Ardhaldjian and Fahner, 1994). Because simulation
software keeps track of statistics about model elements, performance of a process can be

evaluated by analyzing the model output data.

Some successful applications of simulation in BPR can be found. A manufacturer used a
simulation tool to evaluate the effect of automation and kaizen in its plant (Lyu, 1996).
Although the two approaches are quite different, the company could find a way to
combine them for process reengineering. An optimum solution for improving the
manufacturing process could then be obtained. Another telecommunication company

used simulation for BPR to gain dramatic results on their service process (Lee et al.,
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1996). The company used the total average cycle time as a key performance measure.

The results of the simulation provided important managerial guideline to the company.

The use of process mapping with simulation is particularly useful in this context. Some
simulation tools provide animation capabilities that allow the process designer to see how
work objects flow through the system. The dynamic properties are often of greatest
interest to process improvement (Hunt, 1996). With simulation, process designers can
have a relatively low-cost means to examine process improvement before substantial
funds are invested in a new product or process improvement effort. In this research,

CACI’'s SIMPROCESS is chosen as the tool for process mapping and simulation.

METHODOLOGY

In order to have an in-depth investigation of the effects of the integration of EDI with

business processes, case studies will be used in this research.

CASE STUDIES

Case studies can provide in-depth information through the different data collection
methods such as records, documents, and interviews, which are not usually included in
other types of research (Whitley, 1996). Because of that, case studies can usually take
into account the environmental, social, and historical factors while other research
strategies cannot. According to Benbasat et al. (1987), there are three reasons why case
study research is a viable research strategy, especially in the context of information

systems research:

1) The researcher can study information systems in a natural setting, learn about the

state of the art, and generate theories from practice.
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2) The researcher can answer “how” and “why” questions because the case method

3)

allows to understand the nature and complexity of the processes taking place.

A case approach is an appropriate way to research a new area where there have been
few previous studies. As the information systems field evolves rapidly, it is useful to

gain insights for newly emerged topics.

The three reasons listed above can just state well why a case study strategy is suitable in

this particular research:

1y

2)

3)

The current study deals with business process reengineering. According to Hammer
and Champy (1993), the implementation of reengineering is so complicated that it
“goes beyond the scope of a single book™ (p. 216). Therefore, a natural setting is

needed for the investigator to reveal environmental, social and historical factors

behind the theory.

As reengineering is a complex issue, case study method allows the researcher to

understand how the reengineering is carried out in the organizations selected.

Although some researchers has suggested to use dynamic modeling to assess EDI
investments (Streng and Sol, 1992), and some others has suggested to use simulation
to evaluate alternatives in BPR (Ardhaldjian and Fahner, 1994; Giaglis and Paul,
1996; Lee and Elcan, 1996; Lyu, 1996; Macarthur et al., 1994), few previous studies
were specifically on the topic that using process modeling to study the relationship
between BPR and EDI implementation. This topic is rather new, thus case study

method allows the researcher to gain insights into it.
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Therefore, in this study, case studies are used to achieve the research objectives by:

« Comparing different ways of implementing EDI (as related to integration and BPR)
and the subsequent impact, without losing sight of the environmental, social and
historical factors

« Exploring factors influencing adoption and ways of implementation

+ Analyzing the potential EDI benefits/drawbacks with the aid of process modeling
based on the level of EDI integration.

PROCESS MAPPING AND SIMULATION

As described earlier, process mapping and simulation are useful in understanding the

current processes as well as in assisting the development of better processes. Therefore, it

is used in this study to:

» Assess the impact of EDI. (Because comparison between EDI transactions and
manual transactions within the same company can be made.)

« Compare alternative implementation (with different levels of reengineering) to better
understand the effects of coupling EDI with BPR.

SAMPLE

For practical reasons, the sample is chosen among the EDI adopter organizations with

offices in Montreal. Facsimiles were sent to request for initial interviews with the IT or

electronic commerce managers within the companies. Two companies were identified

after the screening interviews, based on the characteristics of the companies, such as

availability of data, EDI adoption motivation and extent of reengineering. They are

selected to provide the basis of comparing the effects of EDI in different situations

involving different levels of reengineering.
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FRAMEWORKS
In order to classify the cases according to factors relevant to the objectives of the study,

several frameworks validated in previous research are used.

A model of EDI adoption
Iacovou et al. (1995) developed a model to examine the factors affecting EDI adoption
and integration, and in turn, the impact. The authors identified three factors affecting

adoption/integration, as shown below:

Figure 2 — Proposed Small Business EDI Adoption Model (Iacovou et al., 1995)

Perceived Organizational External
Benefits Readiness Pressure
EDI Adoption
and
Integration

Although this model was proposed for small businesses, the authors suggested to test it in

the context of larger organizations in future research.

Perceived EDI benefits refer to the level of recognition of the relative advantage that EDI
technology can provide the organization. The higher the level of recognition of the EDI
advantage, the more resources the organizations are likely to allocate for EDI

implementation.
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