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1. INTRODUCTION

“At their simplest, EDI systems simply permit the electronic exchange of documents
between companies or business units - invoices, specifications, inventory data, ar;;d the
like. But leaving it at that is rather like calling Mozart a tunesmith. For by wedding one
another’s data bases and electronic systems, companies are able to form highly intimate

partnerships.” (Toffler, 1990, p.120)

Toffler sums up the essential challenge that EDI provides, which is to form close
partnerships with trading partners so that information can be shared. fn particular,
retailers can use EDI to facilitate a system known as Quick Response (QR) distribution
with suppliers, whereby retailers order smaller batches and replace fast-selling items
more frequently as styles and consumer tastes change. Toffler (1990) quotes an
example of one department store chain which was able to sell 25 percent more slacks
while carrying 25 percent fewer slacks in its inventory. Consequently, EDI has been
described as an innovation since it can change the way that organisations operate
(Swanson, 1994). However, despite the potential advantages, the use of EDI has not

spread as rapidly as predicted (Bouchard and Markus, 1995).

It is therefore important to understand the process by which retailers utilise this
technology in order to manage that process effectively. Theories of innovation
diffusion, Information Technology (IT) implementation and organisational change have

been used to describe the process of evaluation, adoption and diffusion of an IT

















































Although some retailers may be able to dominate suppliers, the concept of SCM
highlights the potential for closer relationships between retailer and supplier. Applying
price pressure to suppliers may only have negative long-term effects, such as reduced
support, and limits the opportunity to focus on other areas of supplier management,
such as delivery efficiency and quality. The commitment and support of suppliers is,
therefore, required to remove potential process inefficiencies in the supply and

replenishment cycle (Shepherd, 1994).

There have been numerous studies and commentaries on buyer/supplier relationships in
the American automobile industry, which can be used to parallel the relationship
between retailer and supplier to a certain degree. Matthyssens and Van den Bulte
{1994) characterise these relationships as antagonistic up until the middle 1980s.
Purchasers typically employed tactics characteristic of tough negotiators. These
included playing different suppliers off against each other, continuously threatening
backward integration, using shadow cost calculations and refusing to sign contracts
that extended over more than one year. In addition to low prices, they also demanded
service, total consistency and high production flexibility. However, this type of
relationship had serious disadvantages. First, the exploited suppliers were not prepared
to invest in new machines or products and the purchasing companies realised that
antagonism led to short-term savings only. In the meantime competitive pressures in
the automotive industry forced them to innovate more quickly and to provide a higher
quality and more reliable product, requiring the support of their suppliers. Secondly,
working with a large number of suppliers led to inconsistencies in input, congestion in

production and cumbersome administrative procedures. New insights into inventory
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make it difficult to involve suppliers in similar relationships again (The Economist,

1995).

However, many retailers are catching up with Wal-Mart on technology. This raises
doubt over the sustainability of a competitive advantage created through IT, such as
EDI. According to Bruce Watson of The Gap (cited in The Economist, 1995), a
clothing retailer based in San Francisco, competitive advantage is derived from the
application of the technology rather than the system itself. Clothing retailers, with more
variable demand patterns than supermarkets such as Wal-Mart, are also using IT in the
distribution channel. The Limited, a fashion chain based in Ohio, set up EDI links with
clothes’ makers based in Hong Kong. Using computer-aided design and air freight, it
has cut the lag between order and delivery from nine months to between three and five
weeks. The consulting firm McKinsey notes that IT has made a difference, with a
significant, sustained gap between the front-runners and the average for the particular

retail format (The Economist, 1995).

It is apparent that the use of EDI, in particular, by SA retailers is still in its early
implementation stage. Figure 2.5 shows the usage of EDI in various areas. The current
use of EDI is low, especially considering that the SA sample is biased towards larger
retailers with typically greater resources. The most popular current use of EDI is to
process purchase orders and eliminate clerical errors. Other areas of interest include
using EDI to obtain product quantity and price information from the supplier.

Although SA retailers appear to be lagging behind their US counterparts, they expect







The commerce automation plan views the commercial system as a flow of goods and
services from producers, through wholesalers and then retailers, to consumers. The
financial and distribution centres are viewed as enablers for the system; although they
are not primary components, they contribute to the efficient operation of the system.
As a result, any technology or operational process that can enhance the efficiency and
effectiveness of the flows and functions will improve the entire system. The scope of
the plan is presented in Figure 2.6. Tan and Lung (1994) believe that the true potential
of these technologies will only be realised if connectivity is viewed from the
perspective of the commercial sector as a whole. Connections between the subsections
of the system can be carried out through electronic ordering systems (EOQS) and EDI,
either through direct dial-up or through a value-added network (VAN) provider

However, essential requirements are the establishment of standards and training.




Figure 2.6: Scope of Taiwan’s Commerce Automation Plan

Standardisation of Bar ¢code stendard
transactional EDI (Electronic Data Interchange) standard
information Nationwide merchandise database
PGS (Point of sales)
Store . . .
. Automatice vending machine
Automation Unmanned store
R : . EOS (Electronic Ordering System)
Commcrg)al ?cr;:ar{d;se se!ech;:vni Inventory contro] sysiem
Automation stribution automation VAN (Valie Added Network)
. Shipping container standardisation
Logistics e picks king, loadi .
Automation Automatic picking, packing, loading, moving
Opumal route plannming
Standardisation of Accounts coding system
accounting and billing Automatic billing system
systerms Standardised accounting and finance system

Source: Tan and Lung (1994)

Tan and Lung (1994) surveyed the current levels of automation and found that they are
relatively low. In particular, none of the firms surveyed were using EDI. A number of
reasons were given for this situation. In many cases, the investment required was too
great or could not be justified. The manual operation was often considered sufficient
and/or the automation technology was not suitable for operations, including the lack of
established standards. In certain cases, a lack of knowledge of the automation benefits
was also cited as a reason. Sufficient technical skills were not available in numerous

cases as well.

One of the difficulties with implementing new technology is that it can require a
substantial investment, which was included as a reason against technology adoption

above. The 1994 DATAMATION Information Technology Outlook survey took place
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in November 1993, and 202 responses were received. According to the results, IS
managers felt that the need to improve company productivity, quality and general
competitiveness would be the key driving forces of change in 1994. At the same time,
IT budgets were expected to be tightened, with almost a quarter of the survey
respondents placing the need to reduce IT costs on the list of critical activities for
1994 Fifty-four percent of the respondents indicated that the most important
contribution that IT could make to the organisation would be to improve productivity.
Using IT to improve quality, and creating competitive advantage through IT were
considered the next most important applications. Ray Lane, the head of consulting at
Oracle Corporation in North America, states that the focus is on lowering the cost of

doing business, improving customer service and reducing the time to market of new

products (Moad, 1994).

2135 Quick Response Partnerships

According to Johnson (cited in Hart et al, 1994), QR is an inventory management
strategy in which merchandise planning, forecasting and purchasing is based on an
analysis of every item’s rate of sale and profit distribution. The merchandising function,
supplier, distribution centre, and point of sale are all linked in a closed loop that aims
to speed up the flow of merchandise through the supply channel, and, therefore, to
reduce safety stocks and the time that inventory spends in the pipeline. Partnerships
with suppliers and new IT systems facilitate QR, with EDI, in particular, supporting

the communication link between retailers and suppliers. Other enabling technologies
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Decision support systems (DSS): Data from transaction processing systems needs
to be transmitted in real time to make the supply chain system responsive enough
to changing demands. The objective is to flatten the demand curve by evaluating
the impact of influences such as promotions’ effects and price increases on changes

in demand.

Flexible manufacturing process: The manufacturer needs to deliver the amount
required to satisfy retailers’ safety stocks, and not minimum order quantities.
Hayman (1995) believes that manufacturers will have to increase stocks to meet
retailers’ demands for service levels. These stocks can be reduced only once the
business has been reengineered and the DSS has been put in place. The closing
stock should be a target as a result of the required production rather than as a

result of minimum production runs.

Eliminating forecasting and understanding the causes of “noise” in demand: The
aim is the standard order. Hayman (1995) believes that demand is fairly stable, but

forecasting errors and promotions introduce “noise”.

The retailers ordering just what they have sold: Hayman (1995) believes that
demand history rather than purchase order history will facilitate the standard order
because purchase orders have been distorted by “noise”. Anticipated market
impacts, such as new product launches, can then be taken into account after the

standard order has been calculated.

The manufacturers delivering what has been sold within 24 hours.

The potential benefits include both efficiency benefits and increased revenues. Both

manufacturers and retailers ought to reduce stock and costs in the total pipeline.

Retailers, in partnership with suppliers, should be able to eliminate out-of-stock

situations and improve product availability, as well as increasing quality and service to

customers, with a resulting increase in revenue. In addition, the improvement in
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sellers, while Aierarchy transactions support coordination within the firm, as well as
throughout the industry value chain. The price a product is sold for consists of three
elements: production costs, coordination costs and profit margin. Production cosis
include the physical or other primary processes necessary to create and distribute the
goods or service being produced. Coordination costs include the transaction (or
governance) costs of all the information processing necessary to coordinate the work
of people and machines that perform the primary processes. For example, coordination
costs incorporate determining the design, price, quantity, delivery schedule, and similar
factors for products transferred between adjacent steps along a value chain. Benjamin
and Wigand (1995} conclude that as IT continues its rapid cost/performance

improvement, the unit cost of coordination transactions will approach zero.

Benjamin and Wigand (1995} argue that, with cheap coordinative transactions,
interconnected networks, and easily accessible databases, there will be a shift of
economic activity from single-source sales channels to electronic markets for the

following reasons:

o Lower coordination costs favour electronic markets. Electronic markets are
characterised by low production costs and high coordination costs, whereas the
opposite is true for hierarchies. Since IT has been lowering coordination costs,
markets should be favoured. Low computing costs can expand products that
favour market transactions. These include products that are easy to describe and
whose asset specificity is low. For example, a computer’s asset specificity can be
lowered by making it compatible with many manufacturers’ components, such as

printers.




e Electronic single-source markets should evolve from separate databases within the

firm, to linked databases between firms (EDI), to shared databases between firms.

o There should be trade-offs in market participation. Essentially, the returns from
entering the market (for example, a larger customer base) must outweigh the costs,

such as lower prices.

Benjamin and Wigand (1995) argue that the expansion of electronic markets has been
hampered by a number of factors. Interorganisational value chains are well-established
in a number of industries, for example between automobile manufacturers and
suppliers. These systems provide opportunities to focus on higher-quality products,
increased customer satisfaction, and business reengineering. Electronic supply chain
integration in the retail industry has produced inventory and coordination savings for
large purchasers (for example, Wal-Mart) and suppliers are forced to comply. These
processes are highly coordinated between firms, typically resulting in a reduction in the
number of suppliers and the establishment of “partnerlike” arrangements. Firms also
fear profit margin deterioration that will probably result as search costs are reduced in
electronic markets. However, Bakos (cited in Benjamin and Wigand, 1995) believes
that the introduction of a market system providing price information can dramatically

reduce seller profits and increase buyer welfare.
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2.2 Electronic Data Interchange

In the context of the retail industry, EDI can be used to transmit information
electronically between retailer and supplier. This technology will now be examined in

more detail.

2.2.1 Introduction to Electronic Data Interchange

Harrington (1994) reports that EDI can realise considerable benefits when viewed as a
new approach to doing business. In particular, a reduction in time delays and greater
information sharing as a result of using EDI can improve internal operations, supply
chain management can be enhanced, and a company’s ability to compete in both local

and international markets can be improved.

EDI is defined by the UN/EDIFACT standard (1984) (United Nations EDI standard

For Administration, Commerce and Transport) as:

“The electronic transfer from computer to computer of commercial or administrative

transactions using an agreed standard to structure the transaction or message data.”

(cited in Bamfield, 1994, p.3)

The distinguishing characteristics of EDI are that it involves electronic communication
between firms through a telecommunications network and that the data is structured in

a standard format (Picard and Leschiutta, 1994; Harrington, 1994; Hansen and Hill,







“EDI should be growing faster than it is [...] Frankly, it’s embarrassing to be an expert

on EDI and to forecast explosive growth year after year after year.”

This implies that there are issues that are preventing the rapid spread of EDI as
originally forecast. Therefore, EDI needs to be described and these issues need to be

exposed.

The objectives of this section are to define EDI and to classify it as an example of an
Interorganisational System (I0S), and to understand the benefits and the reasons for
implementing such a system. This will lead to a discussion of the implementation

1ssues.

2.2.2 Interorganisational Systems

EDI is a specific example of an IOS. Therefore, most of the issues relevant to an I0S
should be relevant to EDI. An IOS will be defined and the benefits and implementation

issues will be discussed in this section. Thereafier, the specifics of EDI will be

examined in detail

2.2.2.1 Definition of an Interorganisational System

An IOS is a specific IT category which has become possible because of advances in
telecommunications technologies. Cash and Konsynski (1985) coined the term 10S and
defined it as an automated information system that is shared by two or more

companies. An IOS consists of a computer and communications infrastructure that
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should provide benefits to each participating organisation in proportion to their use of
the system. There are three levels of functions that an IOS can perform. The simplest
level is the transmission of boundary transactions, for example order-entry systems.
The second level I0S allows participants to retrieve and analyse data as well as
execute boundary transactions. For example, the system would allow a retailer to
check on the progress of an order at a supplier. The most complex level allows
participants to enter, store and manipulate information that is not transmitted to the
sponsor. The system could perform back office processing in addition to the
transmission of orders. This additional capability may be crucial for increasing the
acceptance of the system. Johnston and Vitale (1988) believe that the logical
development of an I0S is from the simplest to the most complex level. This allows the
trading partners to develop an understanding of each other’s processes and to increase

the trust needed to foster a closer relationship.

Besides the classification by system éonﬁguration outlined above, there are also
different roles and responsibilities which the different parties can assume. Cash and
Konsynski (1985) state that an organisation needs to consider the extent of investment
in the IOS and the extent of management of the IT. Participation falls into three

categories based on technological considerations:

1. Information entry and receipt. The organisation performs no application
processing and merely acts as an information entry-receipt node. Higher-level
participants determine the standards and procedures, and maintain control of the
system. There are few compatibility problems, but the participant can become
increasingly dependent on the higher-level participant as processes require more

coordination across organisational boundaries.
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toward JIT inventory programmes to reduce labour costs in material receiving and data

entry, while improving the visibility and timeliness of incoming materials.

2.2.2.3 The Benefits of an Interorganisational System

The benefits of an IOS emanate from the ability to use the speed and power of IT to
communicate between organisations and between systems in each participating
organisation. The most obvious benefits from these systems are efficiency gains. These
can arise from the speed and accuracy of the information exchange. As a result, the
time required to generate and transmit documentation can be reduced, the integrity of
the information can be improved and errors can be reconciled more easily.

Furthermore, transmission costs are typically lower (Riggins et al, 1994).

However, there are broader, more strategic implications from these systems as well.
Cash and Konsynski (1985) argue that companies can ignore these implications and
delegate the decision to implement an IOS to the production clerk level. Under such
circumstances, despite the advantages of faster information flow and improved data
integrity, the new system may shift inventory holding costs and business risk to the
supplier. The costs would probably outweigh the benefits for the supplier and,

therefore, the supplier may be reluctant to participate in the system.

Therefore, these authors are suggesting that decisions regarding an 108 should be
taken with a broad view of the business in mind and not just from one department’s
perspective, Johnston and Vitale (1988) applied a model of competitive advantage

developed by Bakos and Treacy to the analysis of I0Ss. According to Bakos and
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requirements, and third order impacts on organisation structure and business strategy.
First, changes in business processes are required to conform to the standards of the
IOS or to take into account various procedures in internal control, report formats,
planning systems and communication patterns. Secondly, changes in the underlying
business processes and communication patterns often lead to changes in skill
requirements. Thirdly, when an IOS is used for a key business function such as market
access systems (for example, shared ATMs in retail banking), the I0S may force
changes in business strategy. Cash and Konsynski (1985) argue that an initiator of an
I0S will typically experience third order impacts (organisation structure and strategy)
first and first order impacts (business processes) last because of more effective
planning. This order should be reversed for a company that joins such a system
proposed by another organisation because they are typically not involved in the

decision process.

The costs of implementing and using such a system cannot be ignored. Costs include
those required to build the necessary applications infrastructure and the development
of telecommunications expertise. Another important cost area involves contracting for
the telecommunications medium, either through investment in private
telecommunications lines or through the use of a third-party network provider (VAN).

In addition, users need to be trained to use the applications.

Factors that are considered important for the successful management of an I0S
include: high-level involvement of both technical and business people, and strong

linkages between the IS planning processes and organisation-wide business planning
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processes of participating organisations, High-level management involvement is
important when strategic decisions are required. However, potential problems arise
when a balanced and widespread exchange of resources, including information, is not
possible. The reason is that larger organisations may take advantage of their influence
by dictating standards and implementation of a specific IOS to smaller participants.
This difficulty is also of concern when there is an unequal balance of power between
participants of different countries. The steering committee is a possible management
structure for an I0S, comprising representatives from participating organisations. This
structure facilitates high-level involvement of both technical and business people

(Levinson, 1994).

2.2.3 Configuration of an EDI System

The theory of Interorganisational Systems provides a framework to examine EDI.
These systems will first be defined in more detail by describing the various components
that make up an EDI system, as well as the process involved in an EDI transaction.
Thereafter, potential benefits from these systems and implementation issues will be

considered.

The messages from an EDI system are communicated through a telecommunications
infrastructure. Therefore, the EDI system needs to interface with the
telecommunications infrastructure, in terms of the protocol and bandwidths. The
source of the messages from the EDI system may or may not be internal applications in

the organisation. Consequently, an EDI system is not necessarily an IOS in the strictest
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sense, as defined by Cash and Konsynski (1985). However, the principle of an EDI

system is essentially that of an IOS.

The components of an EDI system comprise the hardware platform, software and the
telecommunications infrastructure. However, before describing these components, it is
noteworthy that EDI is essentially a standard rather than a specific technology or
application. It is the standard for sending structured messages, such as orders and
invoices, between two or more companies. However, there are many different
standards, each with their own structure for the various transactions. The standards are
the rules of format and syntax that govern EDI communications. In other words, they
provide a common language that enables one application to understand the information
passed to it from another application. Proprietary or industry standards exist, such as
ODETTE in the automotive industry, as do national standards, such as ANSLX12 in
America, and international standards, such as the United Nations’ EDI standard for
Administration, Commerce and Transportation (UN/EDIFACT) (Harrington, 1994). In
SA, the South African Article Numbering Association (SAANA) controls EDI
standards, which are based on the UN/EDIFACT standards (Pearcy, 1991). A working
group of retailers, manufacturers and wholesalers developed the standards for syntax
rules, product coding, location coding and message formats. These standards covered
the following transactions in 1990: orders, invoices, statements, remittance advices,

delivery notifications, credit/debit notes, pricing confirmation, and product

information.
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Value-added network providers (VANSs) can be involved in all of the above network
structures. Two companies can initiate a direct link that is supported by a VAN. A
third-party VAN supplier can provide the appropriate protocols and translation into
EDI standards, ensure data secprity and permit electronic messages to accompany
orders. A VAN supplier may also offer training in its range of services (Harrington,
1994; McNurlin and Rochester, 1989). In the opinion of McNurlin and Rochester
(1989), VAN suppliers are cost-effective since they facilitate EDI with a broader
experience base. The alternative is a direct connection via dial-up modems. However,
Harrington (1994) notes that difficulties arise with this approach when the number of
trading partners increase, particularly with respect to maintaining open lines,
coordinating the timing of transactions, assuring communications compatibility, and

maintaining security.

Swatman and Swatman (1991) provide a graphic representation of the components of

an integrated EDI system, depicted in Figure 2.9.
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experience. This led to the inclusion of a fourth stage in the modified model, namely
“Structural Integration”, where EDI influences the functional structure of the
organisation and the structure of the supportive information systems. Those
organisations with greater experience of an IOS were typically found to enter the
model at a higher stage than less experienced organisations. A further finding was that
organisations who initiated the EDI system progressed through the stages quicker.
These organisations typically viewed EDI from an organisation-wide perspective.
Therefore, not surprisingly, the greatest influence on progress through the stages of the

model was established as an organisational perspective of EDI.

Figure 2.10: Model of the Stages of Integration
(with points of entry indicated by heavy arrows)

mflBmel  Stage 2a:
PC Up/
/ Download
Stage 1: Stage 3: Stage 4:

=l Stand-Alone Seamless el Structural
PC Software Integration

Stage 2b:

Mainframe (M/F)
to M/F Comms
—>

Source: Swatman & Swatman (1991)
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The next step towards describing an EDI system is to examine the process of an EDI

transaction. Borthick and Roth (1993) highlight the components of a typical EDI

transaction (illustrated in Figure 2.11):

e Initiating an EDI transaction: The buyer performs transaction processing for an

application and initiates a purchase order. The buyer’s system then translates the
purchase order into the required format for EDI. The coded transaction is known
as a transaction set. A header precedes the transaction set and a trailer follows. A
functional group is a collection of a number of transaction sets of the same type,
for example a functional group of purchase orders. Multiple functional groups can
be sent in the same EDI message. The complete set of headers, transaction sets,

and trailers is called an EDI envelope.

Responding to an EDI transaction: The seller performs the reverse, by verifying
the format of the transaction set as well as the control totals. The seller then sends
an electronic acknowledgement of the transaction and converts it to its own

internal processing format.

Marking with headers/trailers: There are three kinds of headers/trailers. The first is
the header/trailer for the transaction set that defines individual transactions. The
second type covers a functional group, where multiple transactions of the same
kind are sent as a group. The third is the interchange header/trailer that envelopes
multiple functional groups and identifies the envelope to the communications
network. Headers/trailers provide control information in the form of numbers

identifying the portion of the envelope and control totals based on line counts and

sums of data values.

Labelling interchanges: A data field in an EDI transaction set is termed a data

element, and a prespecified sequence of data elements is termed a data segment.
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Figure 2.11: Transaction Set Sequence for Purchasing/Selling

Buyer's Accounting System

Initiate purchase order

Seller’s Accounting System

Purchase order
-
Purchasing Order entry
application Purchase order acknowledgement application
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Ship natice

Receiving < Shipping
application Receiving advice - application
Invoice Invoicing/

Accounts el accaumﬁ

ayable .

N b Yication Remittance advice rccc'lval'l!c

PP r . application

Source: Borthick and Roth (1993)

2.2.4 The Benefits of Electronic Data Interchange

This section describes the major benefits of EDI that have been cited in the literature.

At a simple level, EDI can merely automate existing processes for a retailer, such as

ordering. However, more strategic benefits may be possible if EDI is viewed as a

method to enable a system of QR distribution.

When EDI is considered simply as a technology that automates existing processes, then
there are potential efficiency benefits in the coordination or administration of suppliers.

EDI can replace paper documents with electronic ones. This can reduce both the costs

of processing paper and the postage costs of sending paper documents between
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companies. The productivity of clerical workers can be improved for several reasons.
First, provided that the EDI system is integrated with internal systems, errors from
transcribing information from paper to computer format can be eliminated. Secondly,
the time spent processing paper documents and the chance of mismatching orders with
invoices can be reduced. In other words, the accuracy and speed of the information
exchange can be improved (Bamfield, 1994; Premkumar, Ramamurthy and Nilakanta,

1994; Harrington, 1994; Itoh, 1994; Snow, 1994; Picard and Leschiutta, 1994).

McNurlin and Rochester (1989) cite a number of examples of companies reporting

these benefits (cited in a senior management briefing published by The International
Center for Information Technologies). A large grocery wholesaler in the US that uses
EDI with over 700 trading partners estimated that it saves $1.30 on each of the 300
daily purchase orders. The US automobile industry estimated savings of about $12 per
document using EDI rather than paper. These benefits are also being achieved in SA.
For example, Mike van den Bergh (cited in Slabber, 1994), managing director of VAN
supplier FirstNet, states that one company has reduced the number of credit notes from
600 per month to approximately 10 per month. This efficiency benefit has resulted

from a paperless trading environment with EDI that only requires data to be captured

once.

EDI can also be used to generate more strategic benefits for organisations. When EDI
1s viewed as a component of an integrated supply chain, it can be used to facilitate a
faster trading cycle. With the cooperation of suppliers, the speed of data transmission

in an EDI system can be used to enable a just-in-time replenishment process with more
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established to provide strategic benefits for EDI. The department, called Electronic
Data Interchange Services, was positioned between the Information Systems
department and user organisations. This department identified six major potential
benefits: improved customer service, increased sales, reduced order lead times, more
rapid and accurate merchandise replenishment, more efficient merchandise turnover,
and lower inventory costs. Levilink was created as an integrated set of business
services for retailers to realise these benefits. According to McNurlin and Rochester
(1989), LeviLink has computerised the entire apparel manufacturing and marketing
cycle, including replenishing inventory, managing and reconciling purchase orders,
receiving goods, processing and paying invoices, capturing point-of-sale information,
and analysing market trends. The initial service provided a standard vendor marking
ticket, coded with electronically readable information. This ticket carries the size
information, a scannable Uniform Product Code (UPC) and Levi’s product
identification numbers. Consequently, retailers do not need to put identification tags on

merchandise when it arrives. This service has been extended to include:

e Model stock management to chart sales and prepare orders;
e Electronic purchase orders that eliminate rekeying as well as mail delays;
e Bar-coded carton tags;

¢ Electronic packing slips identifying the carton contents, the barcode, the purchase

order number and invoice number;
¢ Electronic invoicing that may also be used as an advanced shipping notice (ASN);

e Sell through analysis and reporting system (STARS) that analyses point-of-

purchase data for profitability and identifies best-selling items; and
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o Retailer EDI software for PCs, designed to interface with LeviLink.

Designs Inc. is a chain of over 60 retail stores in the Eastern US that sells Levi Strauss
clothing exclusively. Designs has used vendor marking to reduce the time required to
replenish shelf stock from between 3 and 14 days. The UPC is scanned at the EPOS
terminals, and this data is then analysed and sent to the Levi Strauss computers to run
in the retail stock management service and to replenish stock. When Levi Strauss
delivers an order, the barcode attached to each carton can be scanned and verified
against each packing slip that identifies a carton, its contents, the purchase order
number and the invoice number. Designs has managed to reduce turnaround times
from 9 days to between 3 and 5 days and inventories are replenished almost daily as a
result of the automated ordering and receiving of shipments. The data is also used by
Levi Strauss to improve inventory management as the data is sent to the manufacturing

systems.

Despite the advantages, it is debatable whether EDI can generate competitive
advantage and, more importantly, sustainable competitive advantage. Bergeron and
Raymond (1992) reason that EDI can reinforce a company’s competitive position by
creating entry barriers for new competitors through tight relationships with suppliers.
Furthermore, EDI can create exit barriers for trading partners. It also increases the
difficulty for competitors to offer similar services. However, there is debate over
whether EDI can generate sustained competitive advantage, since it is essentially a
standard technology (Swatman and Swatman, 1991). Therefore, it is easier and less

expensive for competitors to start using the system. McNurlin (cited in Swatman and
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Swatman, 1991) concludes that EDI is a definitive example of a cooperative I0S and,
therefore, organisations view EDI as a factor in their industry’s survival rather than as
a competitive weapon. Hence, EDI has been adopted by highly competitive industries

in the US, such as the pharmaceuticals and automotive industries.

This sentiment is echoed by Benjamin, De Long and Scott Morton (1990). They
examined three case studies of EDI in detail and drew on other insights from MIT’s
Management in the 1990s research programme. They conclude that EDI is increasingly
becoming a necessary way of doing business rather than a source of strategic or
competitive advantage. Hence, firms need to justify the investment by means of cost
savings which can only come through the painful process of redesigning basic
organisational structures and work processes. However, this is difficult in the early
stages of EDI when only a small part of an organisation’s primary transaction volume
is affected. Consequently, they believe that there is logic in keeping EDI systems small
at first. Ultimately, the challenge will be to move EDI applications into high volume

processing by creating new organisational structures and work processes that make the

investment in this technology cost-effective.

In summary, the potential benefits from an EDI system are not assured. There appear
to be factors that need to be managed to achieve the benefits in practice. Premkumar et
al (1994) report that the implementation and management of EDI systems has become
a key management issue, as reflected in a recent survey of top Information Systsems

executives conducted by Niederman, Brancheau and Wetherbe. Moreover, Swatman
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2.3 Understanding the Adoption and Diffusion of EDI

This research study focuses on the adoption and implementation process from an
organisational perspective. In the literature, theories of innovation, technological
diffusion and organisational change have been applied to the study of the adoption and
implementation of a new IT. A theoretical framework is developed in the following
sections to study the process of adoption and implementation and thereby to provide
direction to the research effort. According to Cooper and Zmud (1990, p.136), “it is
only by adopting a comprehensive research framework and then examining sets of
constructs from this framework in a systematic manner that substantial progress can be
made in prescribing which issues should dominate for each of the IT implementation

stages”.

2.3.1 Imtroduction

The theory of innovations has been applied to organisational innovations, including
technological innovations. An innovation has been described as an idea, a product, a
technology, or a programme that is new to the adopting unit (Grover and Goslar,
1993). Consequently, Swanson (1994) defines an IS innovation as an innovation in the
organisational application of digital computer and communications technologies.
Swanson (1994) states that IS innovation and its diffusion at any organisational level

has until recently been relatively little researched.
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Swanson’s (1994) analysis of innovation literature revealed that distinctions are made

among adopters of innovations, among innovation types, and among an innovation’s
process phases. Swanson (1994) cites a three phase (or stage) model that consists of
initiation, adoption and implementation. Innovators may be distinguished from later
adopters based on internal organisational characteristics, such as size. However, such
characteristics may not be predictive among later adopters as an innovation becomes

institutionalised and is taken as good management practice.

Swanson (1994) developed a typology of IS innovations based on their business

impact:

o Type I innovations are process innovations restricted to the functional IS core, for

example a new software development methodology.

e Type Il innovations apply IS products and services to the administrative core of the
organisation, and include, for example, the introduction of automated accounting

systems in the 1950s.

e Type [I] innovations integrate IS products and services with core business
technology, and typically impact on general business administration as well. The
whole business is potentially affected, and the innovation may be strategic, in terms
of offering competitive advantage to those who are among the early adopters. EDI
i1s classified as a sub-type of this category, Type Il(c), defined as an innovation that
provides for the integration or effective coordination of the business with its

suppliers, distributors or customers.

The objectives of this section are to characterise the process of utilisation of an IT such

as EDI, and to describe the factors that appear to facilitate or influence an

o
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organisation’s progress through this process. First, the stages of initiation, adoption
and diffusion will be explained in terms of innovation diffusion theory. Secondly,

factors identified as important to this process will be explained and categorised.

2.3.2 Innovation Diffusion Theory

Rogers developed a stage model for the study of the diffusion of an innovation that
consists of the following stages: awareness, interest, evaluation, trial and adoption.
This model has been applied to the study of organisational innovations, including IT

innovations (Huff and Munro, 1985).

Swanson (1994) reports that Thompson’s three-phase model of initiation, adoption and
implementation is considered the most representative for the study of IS innovations.
Initiation includes pressure to change, and the gathering and evaluation of information,
culminating in the adoption stage. This stage involves the decision to commit resources
to the innovation. The implementation stage includes development and installation
activities to ensure that the expected benefits of the innovation are realised. Grover and
Goslar (1993) used this model but recommend that more refined measures than simple
binary { “yes/no” ) responses for the breadth and depth of implementation constructs

may yield greater insights into business assimilation.

Huff'and Munro (1985) suggest that diffusion be distinguished from implementation.
Implementation occurs when the trial is extended to the first full use of the technology,

usually involving one or a few sub-units of the organisation. Diffusion occurs when the

66




innovation is extended, together with possible modifications, to additional
organisational units. Alternatively, Swanson (1994) describes the diffusion of an
innovation as its pattern of adoption by an organisational population over time. From a
technological diffusion perspective, Cooper and Zmud (1990) define IT
implementation as an organisational effort directed toward diffusing appropriate IT

within a user community.

The stage model of diffusion is based on theories of organisational change, innovation,
and technological diffusion. The stage model includes not only the initiation and
adoption stages but also the various stages of diffusion within an organisation, namely
adaptation, acceptance, routinization, and infusion. The rationale is that, while
adoption is a single event, diffusion of the innovation occurs over a longer time period,
starting from an initial adaptation stage, adapting to the new technology and
procedures initiated by the innovation, to a final infusion stage, where the concern
shifts to using the innovation for improving organisational effectiveness and measuring

its impact on the firm (Premkumar et al, 1994, Cooper and Zmud, 1990).

Therefore, adoption can be considered as a distinct process from diffusion. Studies that
have used the adoption perspective have evaluated the characteristics of an
organisation that make it receptive to innovation and change. On the other hand,
studies using the diffusion perspective have focused on why and how an innovation
spreads within an organisation and what characteristics of an innovation lead to
widespread acceptance. Most IS studies have only focused on the adoption process.

However, diffusion is often necessary to achieve the full benefits (Premkumar et al,
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job tenure. Tusk factors deal with the adoption of an innovation in a specific task
context rather than in a general organisational context. These factors include task
autonomy and task variety. Innovation-related factors are specific to the innovation’s
characteristics, such as its complexity, compatibility and relative advantage. Finally,
structural and environmental factors are concerned with the context for organisational

adoption of innovations.

Studies of IT innovations and EDI, in particular, have focused on the innovation-
related factors. Moore and Benbasat (1991) followed a rigorous process to develop a
questionnaire instrument to measure the perceptions of an innovation. This involved an
in-depth analysis of studies that have used these concepts, as well as thorough analysis
and testing for the validity and reliability of the instrument. They came to the
conclusion that it is the potential adopter’s perceptions of using the innovation rather
than their perceptions of the innovation that are key to whether the innovation diffuses.
Consequently, the characteristics were defined in terms of the potential adopter’s use,
trial or observation of the innovation, and were labelled the “Perceived Characteristics
of Innovating” (PCI). The final constructs included were: relative advantage,
compatibility, ease of use, image, result demonstrability, visibility, trialability, and

voluntariness. The definitions of these terms are as follows:

e Relative Advantage: the degree to which using an innovation is perceived as being

better than using its precursor;

o Compatibility: the degree to which using an innovation is perceived as being
consistent with the existing values, needs, and past experiences of potential

adopters;
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o Ease of Use: the degree to which an innovation is perceived as being difficult to

use;

e Image: the degree to which use of an innovation is perceived to enhance one’s

image or status in one’s social system,

o Result Demonstrability: the degree to which the tangible results of using the

innovation are observable and can be communicated easily to others;
o Visibility: the degree to which use of an innovation is visible to others;

o Trialability: the degree to which an innovation may be experimented with before

adoption; and

e Voluntariness: the degree to which use of an innovation is perceived as being

voluntary, or of free will.

Moore and Benbasat (1991) developed the instrument to study the initial adoption and
eventual diffusion of IT innovations within organisations. It measures users’
perceptions of adopting an IT innovation. The instrument was tested in the context of
the adoption of personal workstations in an organisation. However, the instrument
excludes items only applicable to one type of IT, with the result that it is general
enough to be used in most diffusion studies. Moore and Benbasat (1991) state that,
while some researchers are investigating organisational-level innovations and individual
responses to them, the intent of their instrument was to measure respondents’ reactions

in an “initial adoption” environment where the individual adoption decision is

voluntary.
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There are a few studies that have examined the implementation of EDI from an
innovation theory perspective. These studies all examined the perceived characteristics
of the innovation (innovation-related). First, O’Callaghan, Kaufmann and Konsynski
(1992) included the perceived characteristics of relative advantage and compatibility in
a study of EDI adoption. They found that firms that perceived EDI to offer a relative
advantage were more likely to adopt, while firms that expected EDI to be incompatible
with existing systems were less likely to adopt. However, they found no support for
the influence of expected organisational compatibility on the adoption decision.
Secondly, Neo, Khoo and Ang (1994) studied the adoption of TradeNet by the trading
community in Singapore. TradeNet is an EDI system that deals with electronic
document transfer for trade clearance and is sponsored by the Singapore government.
It has widely been regarded as very successful. The study examined the influence of the
system’s perceived relative advantage and trialability on the adoption decision, but only
found support for the hypothesis that firms that had experimented with the system
(trialability) were more likely to adopt the system earlier. Thirdly, Premkumar et al
(1994) included four characteristics of the innovation derived from innovation theory,
namely compatibility, relative advantage, complexity, and communicability (similar to
result demonstrability). Organisational compatibility was distinguished from technical
compatibility and a further factor was considered in the context of EDI, namely cost.
This was measured in the same way as the innovation-related factors, namely as a
perception. This study examined the diffusion process, rather than the initial adoption
decision. The perceptions of EDI’s relative advantage, technical compatibility and
costs were found to significantly influence at least one stage in the diffusion process. In

addition, the success of EDI was measured, and organisational compatibility was one
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attitude towards change, technical knowledge resources, administrative intensity, slack

resources, and external and internal communication.

Although innovation theory has been recognised as useful in the study of IT
implementation, some researchers argue that it is not sufficient by itself. The low
explanatory power of some of the models in the study by Premkumar et al (1994)
prompted the authors to suggest that additional or alternative variables may be
important as well. Bamfield (1994) also noted the importance of other factors, such as
peer networks, complementary assets and management learning, when explaining
diffusion of the technology. This has been the case with diffusion studies that have
focused on other technologies as well. Cooper and Zmud (1990) examined the effect
of task and technology characteristics on the adoption and infusion of MRP systems.
They found support for the hypothesised relationships with MRP adoption, but not
infusion. They conclude that rational decision models may be useful in explaining IT
adoption, whereas political and learning models may be more useful when examining

infusion. Manross and Rice (1986) also support the contention that political and other

factors are important.

2.3.3 Political and Learning Models

Political and learning models have been identified as potential sources of factors that
influence an organisation’s progress through the stages of IT initiation, adoption and
diffusion. Cooper and Zmud (1990) reason that political and learning factors such as

champions, top management commitment and coordination, and education and training
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efforts may be more influential in later (higher/more complex) stages of infusion.
Manross and Rice (1986) note that the innovation diffusion model takes a “ system
rationalist” perspective, which assumes that consensus around rational criteria for
adoption and evaluation of innovations is possible. It therefore does not take into
account organisational forces such as power, politics and symbolic use of an
innovation. In a study, Manross and Rice (1986) confirmed their conjectures and found
that traditional innovation attributes did not explain the difference between adoption
success and failure. Training, political and organisational role aspects were found to be
more important. However, since these were not measured, no statistical conclusions
could be made. Nevertheless, they infer that traditional diffusion theory must be
augmented by implementation research which focuses on the political and subjective
forces that come into play after an organisation has decided to adopt an information

system.

There are a number of other studies that have examined these factors. Swatman and
Swatman (1991} developed their own model of the stages of integration of EDI and
found that the factor that had the greatest impact on an organisation’s progress
through the phases was an organisational perspective of EDIL Firms that instituted an
organisational perspective of EDI suggested that a strategic perception of EDI as a
natural extension of internal operations should drive implementation of the technology.
Furthermore, they found that EDI systems were initiated by organisations that viewed
the interorganisational communication involved as central to their way of business and,
therefore, were naturally inclined to integrate EDI with their existing internal systems.

The importance of an organisational approach is supported by Mike van den Bergh
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On the other hand important barriers were the relatively weak bargaining power of the
organisation relative to its customers, the relatively heavy investment needed on the
customer side and the rapid success of previous telepurchasing systems, in particular a
videotex system that used proprietary standards. However, since the IT
cost/performance ratio is improving, the investment required for EDI is expected to

decrease in the future (Jelassi and Figon, 1994).

A number of studies have been completed on Singapore’s implementation of EDI at its
port facilities. Teo, Tan, Wei and Woo (1994) studied the adoption of the Portnet
system. Portnet is an EDI system which links the Port of Singapore Authority (PSA),
shipping agents, freight forwarders, haulers and traders to facilitate electronic
communication between these parties. Portnet has resulted in a number of advantages.
It eliminates the need to make physical trips to apply for services or execute
transactions. It eliminates the time consuming process of handling paper documents,
reduces the need to raise multiple documents and obtain multiple signatures, and
enables a faster flow of information. This permits PSA and Portnet participants to
deploy their equipment and manpower more effectively and results in faster cargo
clearance at the port. Portnet is considered a successful EDI system because the

number of participants and transactions have both grown substantially.

Neo (1994) carried out a case study of this implementation and believes that studies
using an innovation theory perspective have ignored issues relating to how the decision
to implement is made. These issues include motivation, vision, interorganisational

strategic partnerships, infrastructure, and vendor policies. Alternative IT delivery

76




structures have also not been considered. Neo (1994) provides some insight as to why
the implementation process has been successful. First, the trigger was a specific
business problem and there was a strategic vision that extended beyond the scope of
the original problem. Furthermore, the idea was approved as a conceptual solution
before committing to a specific technology. Secondly, a partnership between all
relevant people was undertaken, inc:lud‘ing authorities, business people and IT people,
and a separate organisational unit was created to focus the effort. Overseas visits were
also used to gain exposure to new information and new ways of doing business.
Thirdly, influential champions were involved and the new IT solution was marketed
through a publicity and education effort. The adoption of the new IT was facilitated
because it could be applied immediately and inexpensively to a business problem.

Finally, vendors were carefully managed with specific criteria.

Teo et al (1994) attempted to evaluate the benefits of this system by measuring the
influence of four factors on productivity. Productivity was subdivided into
organisational and interorganisational productivity. Two aspects of organisational
productivity were studied, namely staff productivity and decision quality. The aspect of
interorganisational productivity that was studied was enhanced business relationships.
The four factors considered important in gaining these productivity benefits were: chief
executive officer (CEQ) support, adoption time, organisational proactiveness, and
information need. These factors were defined as follows. CEO support may take the
form of guidance in plarning, design, development, and implementation activities.
Lucas (cited in Teo et al, 1994) asserts that top management ability to secure resources

and their role as change agents are critical aspects of their support. Rogers (cited in
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Teo et al, 1994) states that there are early adopters that implement the innovation
based on its qualities and there are late adopters that focus on and learn from the
experience of the early adopters. The early adopters can attain and sustain competitive
advantage through organisational learning and by leveraging their unique resource
strengths to make it difficult for competitors to duplicate their innovation. Teo et al
(1994) therefore make the distinction between pioneers and followers. Chan (cited in
Teo et al, 1994) suggests that planning for EDI adoption, streamlining workflow, and
preparing for change are critical success factors for organisations using EDI.
Therefore, Teo et al (1994) also make the distinction between initiators who plan their
involvement and reactors who participate due to external pressures. The final factor,
information need, was deemed important because the chance of successfully using a
technology is raised if a specific problem or need exists (Zmud, cited in Teo et al,

1994).

A survey was carried out on a sample of participants in the Portnet EDI system.
Overall, Portnet participants appeared té benefit from the system. However, certain
groups benefited more than others. Chief Executive Officer (CEO) support and
information need emerged as the key factors that appear to have influenced the
realisation of Portnet benefits, both from an organisational and interorganisational
perspective. However, contrary to expectation, adoption time did not affect

organisational or interorganisational productivity.
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An example of an EDI implementation in SA can be found at Reckitt & Colman SA.
Mike Lawrence, EDI Project Manager, considered the following issues to be crucial to

the success of EDI (Lawrence, 1994):

e top management commitment,

e 2 “total business” approach;

s a multi-disciplined approach to EDI within the company;
e training of staff in EDI within the company;

s special attention to detail in all EDI transactions;

e special attention to comparison of database records with those of trading partners;

and

e open communications and discussions with trading partners.

Lawrence (1994) states that it was important to establish that the company should
embark on an EDI project for sound commercial reasons. This was critical for ensuring
the full commitment from all levels of management within the organisation.
Communication with trading partners was initially conducted on a personal basis and
an environment for “win-win” negotiations was created. Consequently, the first
documents that could be converted to EDI were identified quickly. Lawrence (1994)
also highlights the importance of becoming involved in standards’ organisations, such
as SAANA in SA. Since representatives from trade organisations that were involved in

EDI were also involved with SAANA, this facilitated discussions with trading partners.
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The project at Reckitt & Colman was well-planned and initial problems were identified

and rectified in the pilot phase before moving into full implementation.

Bergeron and Raymond (1992) surveyed the most commonly cited benefits of EDI and
tried to determine the success factors of EDI implementation. These were identified as
the factors associated with achieving the advantages. The advantages were identified
through the literature and were categorised as being either at the operational level
(administrative costs and transaction speed factors), the managerial level (information
quality and operations management factors) or the strategic level (strategic advantage
factor). The factors tested include organisational context factors (organisational
support, the implementation process, and control procedures), the level of integration

(internal and external), and the imposition by partner(s).

The first organisational context construct, organisational support, includes training, the
degree of involvement and support of top management, the presence of an
organisational structure to support EDIL, and the level of cooperation of the personnel
and trading partners involved. The second organisational context construct,
implementation process, refers to the planning of EDI implementation (e g impacts of
EDI, use of standards), the implementation approach (i.e. the development of a
prototype or pilot project), and the evaluation of the initial data interchanges (e.g. in-
house tests, response time, error rate, transactions costs). The third and final
organisational context construct, control procedures, includes data integrity (through
the quality of the procedures set up to protect data, e g. transaction recording before

transmission, responsibility attribution to users, backup copies) and security of
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operations (e.g. access codes, passwords, access periods, authorised users,
documentation identification through user and date stamps). These factors affected the
attainment of operational benefits the most, especially in terms of administrative costs.
This implies that greater cost reductions have been achieved by firms that concentrate
on planning, organising and controlling EDI. An effect on transaction speed was also
found, but was not as significant. A surprising result was the significant but negative
relationship with strategic advantages, particularly the implementation process variable.
A possible explanation given by Bergeron and Raymond (1992) is that a more rigorous
process increases the time taken to start up EDI operations. Competitors with a less

rigorous approach may develop the systems quicker and achieve early advantages.

The second category of variables, the level of integration, comprises internal and
external integration. The level of internal integration reflects the variety of applications
(financial, order-entry, shipping, etc.) interconnected through EDI within the
organisation. The level of external integration illustrates the various types of trading
partners (e.g. suppliers, clients, retailers) with which the organisation transacts
business through EDI. Both these factors were found to be significantly related to
operational benefits, particularly administration costs. Internal and external integration
were found to be the determining factor in achieving strategic benefits from EDI.
Therefore, while an efficient implementation leads to operational advantages, a

strategic or competitive advantage appears to be only obtainable through the effective

application of EDIL




The imposition variable refers to the obligation for a firm to implement EDI to keep a

client or supplier. It was found that organisations which implement EDI because they
have to, not because they want to, obtain significantly less advantages overall. This is
the case specifically for administrative costs and operations management benefits. It
was also found that these firms provide a significantly worse implementation and usage
context for EDI in terms of organisational support, implementation process and contro!
procedures. Bergeron and Raymond (1992) conclude that this would probably be due
to the lack of proper motivation and preparation, and the inadequacy of available
resources when EDI must be implemented without sufficient advance warning, simply
because a major partner or partners require it. The effect of imposition as a moderating
variable was also tested. It was found that imposition not only has a direct effect on the
achievement of benefits, it also has an indirect effect through the organisational context

variables.

Learning factors, such as training, have been mentioned already. Premkumar et al
{1994) used the organisation’s length of experience with EDI as a surrogate measure

of this construct and found a significant, positive relationship with some of the stages

of diffusion.
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2.3.4 External Influences on the Initiation, Adoption and Diffusion

Process

The fact that EDI is an IOS and that the benefits are dependent on trading partner
support to a certain degree have been stressed. Therefore, the social and relational
context should be considered. This is emphasised in a report by the IT Management
Programme (1995) on inter-business collaboration that concludes that there are
benefits to be gained from value-chain integration, provided that the alliance is
managed appropriately. The report describes three levels of integration: loose, close
and tight. In a loose relationship there is no change to interorganisational or value-
chain processes, and the focus of improvement is process efficiency through “door-to-
door” EDI. In a close relationship, these processes are adjusted to focus on process
effectiveness, and inventory and service levels are co-managed through exchange of
sales information and forecasts. In a tight relationship, processes are reengineered to
focus on process innovation, and plans are harmonised, for example for new products,
sales campaigns or product changes. The net result is reduced uncertainty in the value
chain that enables the firms to work together in new ways. The tighter the relationship,
the greater the benefits, such as reduced inventory, faster response to market changes
and improved service levels. At the same time, the tighter the integration, the greater
the risks and management resistance because it means extending reengineering beyond
internal business processes. Alliances entail sacrificing confidentiality and freedom,
with accompanying risks. Naturally, management is inclined to resist these changes,
while IT facilitates these relationships. Simple “door-to-door” EDI is the first step, but

tight integration through a shared database is the ultimate objective. This requires trust




by both parties and poses all the challenges for IS of in-house applications,
compounded by the multi-business environment. Despite the difficulties, the report
established, through a number of case studies, that the benefits can exceed the costs

when managed correctly.

Retailers may consequently be influenced by the social context in which they operate,
consisting of, among others, suppliers and competitors. This is supported by critical
mass theory, which argues that actors’ decisions to participate in a collective action is
based on their perception of what the group is doing. In other words, their decisions
are influenced by how many others have already participated, by how much others
have contributed, and/or who has participated (Bouchard, 1993). It can be argued that
there have been good examples of integration through EDI, especially Wal-Mart’s
relationship with Procter & Gamble. As a result, retailers who are reluctant to use EDI
may be influenced by competitors’ actions such as this, as well as the influence of

suppliers.

Numerous studies emphasise the importance of these factors. Bouchard (1993)
focused on the other side of the relationship between retailers and suppliers, in other
words, the influence of retailers on suppliers’ decisions to use EDI. In that study, the
decision to use EDI was primarily based on two characteristics associated with critical
mass theory, namely the likelihood of key business partners using or soon to be using
EDI, and a business partner’s requirement that the firm use EDIL Neo, Khoo and Ang
(1994) analysed the adoption of an EDI application, TradeNet, by the trading

community in Singapore. TradeNet is a nationwide electronic transfer system for trade
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through investment buying during promotions’ periods. This consists of, firstly,
Jorward buying where a retailer buys products from a supplier at the promotional price
and sells them outside the promotional period at normal price. Secondly, diverting
occurs when a retailer buys products at the promotional price and sells them in an area
where the promotion is not in effect. Manufacturers face the dilemma that, if all
manufacturers were to reduce the level of promotions, then they would be better off,
but then a single manufacturer’s motivation for promoting would be higher.
Information on product movement would enable manufacturers to reduce or eliminate
this arbitrage activity. Hence, Clemons and Row (1993), in a series of case studies in
the US consumer packaged goods industry, found some resistance from retailers to

closer relationships and greater information sharing.
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3. A CONCEPTUAL MODEL FOR UNDERSTANDING

THE ADOPTION AND DIFFUSION OF EDI

The ideas generated from the literature survey will now be placed in a framework. The
research model comprises factors which are postulated to be associated with the
evaluation, adoption and diffusion of EDI by retail companies in SA. The model is
based on three theoretical frameworks: innovation diffusion theory, political and
learning models, and critical mass theory. The model will be presented and the process

of generating the framework will be discussed.

3.1 The Research Model

This research study aims to determine which factors influence an organisation’s
progress through the stages of initiation, adoption and diffusion, where diffusion
includes implementation as an initial step. However, practical considerations influence
the feasibility of any model. Hart et al (1994) studied 24 relatively large retailers in SA
in 1993 and found that their use of EDI was low, although many of the retailers were
planning to increase their use. Furthermore, discussions with market research firms, as
well as consultants who deal with EDI and retailing, revealed that EDI is still not being
used extensively by the retail industry in SA. Therefore, it was decided to concentrate
on the initial stages of use. In addition, the decision to not use EDI was also included,
as recommended by O’ Callaghan et al (1992) and Cooper and Zmud (1990).

Consequently, the process of evaluation was defined as the first dependent variable.
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The process spanning adoption and implementation was defined as the second

dependent variable. Figure 3.1 presents the variables of interest in a framework.

Figure 3.1: The Research Model

INDEPENDENT VARIABLES DEPENDENT VARIABLES

A. Innovation Diffusion Factors

Relative Advantage
Compatibility

- Organisational

- Technical
Relative Cost

. . t tilisati
B. Political/Learning Factors Stage of Utilisation

Senior Management Influence 1. Evaluation
Strategic Importance e
Elapsed Time 2. Adoption/Implementation

C. Critical Mass Factors

Influence of Key Suppliers
Influence of Key Competitors

The independent variables originate from the theoretical models described previously.
The first set of independent variables were drawn from innovation diffusion theory.
Moore and Benbasat (1991) created a questionnaire instrument specifically to measure
these factors. They found that it is the perceived characteristics of using the innovation
in the task, and not merely the perceived characteristics of the innovation, that are
important. Therefore, the important variables have been measured as the perceived

characteristics of using the innovation. However, that questionnaire is intended to be
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broad enough to cover most IT innovations and it is aimed at the initial adoption
decision by individuals rather than organisations and where this decision is voluntary.
Tornatzky and Klein (1982) carried out a meta-analysis of studies that have examined
innovation characteristics. They found that three variables, relative advantage,
compatibility and complexity, have had the most consistent significant relationships

with innovation adoption and diffusion.

These findings have been largely supported in the study of EDI. O’Callaghan et al
(1992) found that relative advantage and compatibility were significantly, positively
related to EDI adoption. They did not measure complexity. Premkumar et al (1994}
showed that relative advantage and compatibility were significantly, positively related
to at least one stage of EDI diffusion. They distinguished between technical and
organisational compatibility because both have been mentioned as important in EDI
literature. However, they did not find complexity to be significantly, negatively related
to EDI diffusion as expected. Another innovation characteristic that they included is
communicability. However, they did not find a significant, positive relationship with
EDI diffusion. Premkumar et al {1994) also state that costs relative to benefits are
considered important for the adoption of an innovation and found that lower costs
relative to benefits were significantly related to the diffusion of EDI. This variable was
not derived from innovation diftusion literature but was measured similarly, in other
words as a perception rather than necessarily reality. The importance of this factor is
emphasised by additional studies. Bamfield (1994) considered costs important for the
adoption of EDI by retailers in the UK. Jelassi and Figon (1994) highlighted the

relatively heavy investment on the customer side as a barrier to the implementation of

89




EDI The customers in this case were retailers. The reason for the investment seems to
have been a lack of an existing IT architecture. For this study, the perceived
characteristics of using the technology will be included in four variables: relative

advantage, organisational and technical compatibility, and relative cost.

Political and learning models have also been applied to the study of IT implementation
research. The influence of senior management has often been mentioned as an
important factor in an organisation’s use of an IT. In addition, the strategic importance
of the IT to the organisation has also been considered critical. Finally, the
organisation’s capacity to learn the technology has been recognised as important as
well (Kwon and Zmud, 1987; Cooper and Zmud, 1990, Premkumar et al, 1994,
Bamfield, 1994; Manross and Rice, 1986; O’Callaghan et al, 1992; Jelassi and Figon,
1994; Neo, 1994). Premkumar et al (1994) used an organisation’s length of experience
with EDI, termed “elapsed time”, as a surrogate measure of the learning effect. This

measure will be used in this study as well.

The third set of variables relates to critical mass theory. O’Callaghan et al (1992) point
to marketing theory that examines technology adoption in the social and relational
context in which it takes place. Bouchard (1993) supports this with critical mass theory
that relates to innovations that are collectively provided, in other words that require
collaboration among potential adopters if any adopter is to receive any benefit.
Bamfield (1994) identified the importance of peer networks in the adoption process,
which supports this theory as well. Therefore, the influence of key suppliers and key

competitors will be considered as external forces in the retail industry.
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Environmental and structural (organisational) variables have also been considered
important in the innovation literature (Kwon and Zmud, 1987; Damanpour, 1991).
Since this study is applying theory to a specific IT innovation in a specific context,
namely the retail industry, the potential moderating effect of these variables will be
controlled to a certain extent. Nevertheless, data on organisational size and industry

sector will be collected.
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3.2 Research Hypotheses

Based on the research model, the following hypotheses will be tested:

H/.’
Hg.'

Relative advantage is positively associated with EDI evaluation.

Relative advantage is positively associated with EDI adoption/implementation.

H3.'
H4.‘

Organisational compatibility is positively associated with EDI evaluation.
Organisational compatibility is positively associated with EDI

adoption/implementation.

H_s.'
H 5

Technical compatibility is positively associated with EDI evaluation.
Technical compatibility is positively associated with EDI

adoption/implementation.

H 7.
H &

Relative cost is positively associated with £DI evaluation.

Relative cost is positively associated with EDI adoption/implementation.

Hg.’
Hio

Senior management influence is positively associated with EDI evaluation.
. Senior management influence is positively associated with EDI

adoption/implementation.

Hy

. Strategic importance is positively associated with EDI evaluation.

: Strategic importance is positively associated with EDI adoption/implementation.

: Blapsed time is positively associated with EDI evaluation.

: Elapsed time is positively associated with EDI adoption/implementation.

Hs

- Influence of key suppliers is positively associated with EDI evaluation.
s Influence of key suppliers is positively associated with EDI

adoption/implementation.

Hpy
His

: Influence of key competitors is positively associated with EDI evaluation.
- Influence of key competitors is positively associated with ED]

adoption/implementation.




4. RESEARCH METHODOLOGY

The research methodology will be outlined in the following section. This serves as the

basis for the measurement of constructs, and the collection and analysis of the data.

4.1 Introduction

The research strategy is the blueprint that specifies the approaches used for gathering
and analysing data. The research procedures should be described in enough detail to
enable another researcher to replicate the research study. In addition, the procedural
design of the research should yield results that are as objective as possible (Emory,

1985).

Thus, the objective of this section is to outline the research design, from the research
method chosen to the measurement process and the data analysis methods. First, the
research method chosen, in this case a mailed questionnaire, will be justified. Then the
process of developing the questionnaire as the research instrument will be detailed.
This includes a definition of the variables, the questions, and the instrument testing and
validation process. Next, the sampling strategy will be outlined and, finally, the data

collection methods will be specified. The data analysis methods will be detailed under

the Findings.
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4.2 The Research Strategy

The research strategy comprises the approach that will be used to test the hypotheses.
There are a number of taxonomies that have been developed to suggest appropriate
research methods based on the focus of the particular study. The suggestions from

these frameworks will be compared to the approaches used by similar studies.

The research model described above builds on different theories that have been
developed and tested to a certain extent. This has enabled specific hypotheses to be
developed for this study. As a result, the focus of this study is theory testing and
possible theory extension. This is consistent with Galliers’ (1992) description of the
typical process that research follows in a specific area, from theory building through to
theory testing and extension. For instance, there have been case studies that have
developed certain aspects of the theory (cf Jelassi and Figon, 1994, Neo, 1994), while
there have been field surveys that have tested the theory in specific contexts (cf.

Premkumar et al, 1994; O’Callaghan et al, 1992)

The object of a study is an important determinant in the choice of a research
methodology. The object of this study is the use of a specific IT in an organisational
context. However, there is the additional effect of external forces, such as suppliers
and competitors, since the IT in this case is an IOS. Bariff and Ginzberg (1982)
developed a framework of MIS research that classifies studies along two dimensions:

the process and the level of analysis. In terms of that framework, this study falls within
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the process category of “Design and Implementation of the MIS” and is categorised at

the level of “Inter-organizational” analysis.

An additional aspect in the choice of the methodology is the body of cumulative
knowledge in the area of research. In this case, specific hypotheses are being tested
based on variables and relationships identified in the literature and empirical validation
for these theories are being sought in the retail industry in SA. Pinsonneault and
Kraemer (1993) suggest that survey research is the most appropriate research method
in this context. Both Galliers and Land (1987) and Jenkins (1985) support this
assessment in their respective taxonomies of research approaches, given that the object
of the study is the organisation. The field survey method was also used for similar

studies (cf. Premkumar et al, 1994; O’Callaghan et al, 1992),

Survey research on Infoﬁnation Systems can, in turn, be sub-divided into various
categories. Kraemer and Dutton (1991) classified survey research into a framework.
This study falls into the area called “Patterns of Utilization” which describes the
adoption, implementation and extensiveness of use of an IT in an organisation. Surveys
in this area have considered influences from both within the organisation and from the
external environment. That is consistent with this research study, which is also
examining the adoption and implementation of an IT in an organisation. Moreover, the
factors of interest originate from both within the organisation and from the external
environment. For example, an internal factor is the compatibility of EDI with business

processes within the organisation, and an external factor is the influence of suppliers.
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4.3 Instrument Design

The following section on instrument design explains the construction of the

questionnaire that was used as the data collection instrument in this study.

4.3.1 Introduction

“Science may be said to progress on its methods.” (Pinsonneault and Kraemer, 1993,

p. 76)

Pinsonneault and Kraemer (1993) believe that the same is true of Information Systems.
The production of knowledge depends on the accurate measurement of that
knowledge. Consequently, the application of techniques for collecting, analysing and
interpreting data determine the usefulness of the study. For, if conclusions are drawn
from data that does not measure the theoretical construct or if that data does not
reflect the truth, then the results of the study have little value. Since many survey
methods have been largely borrowed from related disciplines, appropriate application

of these methods is important.

Survey research is generally useful because a greater number of variables can be

studied than in the case of experimental approaches. It also facilitates the description of
real world situations, and generalisations about the population under study can be

made more easily. However, there have been many criticisms of survey research. A

major one is that it is often difficult to gain an insight into the causes or processes
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behind the phenomena being studied, and there is possible bias from the respondents,
the researcher and the moment in time in which the research is undertaken (Galliers,

1992).

A number of critical appraisals have been published régarding the use of survey
research in IS. Pinsonneault and Kraemer (1993) conclude that the quality of research
in IS is lacking overall. They found that inadequate sampling procedures, such as
convenience samples, were being used in many surveys. Low response rates have
compounded this problem. Daft’s ad hoc analysis of the reasons for rejecting 11
manuscripts submitted to the Administrative Science Quarterly and the Academy of
Management Journal revealed that insufficient research design and the misalignment of
constructs and their operationalisation were two of the main reasons given (cited in

Zmud and Boynton, 1991).

For this survey, a mailed questionnaire was selected as the research instrument because
the scope of the survey is national and because sufficient data to conduct statistical
tests of the hypotheses was being sought. The questionnaire was designed from
previously validated instruments as far as possible and multiple items were used to
measure most constructs. The questionnaire was pretested by various means before
being mailed to retail companies in the sample. The questionnaire was validated
through statistical and qualitative means using the responses before further statistical

analyses were completed to test the hypotheses.
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4.3.2 Operationalisation of the Constructs in the Research Model

This section will outline the important issues in instrument design. Then the instrument
design process for this study will be described and the resultant questions will be

explained.

It is important to design items (questions) that accurately measure the theoretical
construct under study. One of the most common methods is to use multiple
items/questions for each construct (Lucas, 1991). Zmud and Boynton (1991) used a
set of criteria developed by Venkatraman and Grant for assessing MIS survey
instruments. These criteria are: that scales use higher-level items rather than single,
nominal items (to provide measures with high discriminatory power and low levels of
measurement error), that scales be internally consistent (for example, characterised by
unidimensionality and reliability), and that scales be valid (for example, characterised
by adequate construct validity). It was recommended that instruments be based on
existing, previously-validated instruments to try to improve the reliability and validity
of the data collection process. However, if items need to be modified, the modified

instrument needs to be validated (Pinsonneault and Kraemer, 1993; Lucas, 1991).

Taking into account these recommendations, multiple items were used to measure
most constructs and these questions were based on those from previously validated
instruments as far as possible. Most items were measured using five-point Likert

scales, with responses ranging from “strongly disagree” to “strongly agree”. These
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Relative Cost

The resultant benefits of EDI outweigh/would outweigh the
costs of the initial investment (hardware, software and
systems development),

The resultant benefits outweigh/would outweigh the cost of
training users to make effective use of EDL

The resultant benefits of EDI outweigh/would outweigh the
cost of integrating EDI with other systems.

Senior Management Influence

Senior management are/would be committed to the success of
EDI in the organisation.

Senior management are/would be involved in decision-
making regarding EDL

Senior management are/would be involved in monitoring
EDI’s progress in our organisation.

There is/fwould be a senior line sponsor for EDL

Strategic Importance

EDI is/would be considered a strategic necessity by our
company.

EDI is strategic to the retail industry as a whole.

Elapsed Time

measured on a time scale (included in Appendix A)

Influence of Key Suppliers

Qur key suppliers are using or are likely to be using EDI
5000,

Our use of EDI isfwould be required by our key suppliers.

Influence of Key Competitors

Our key competitors are using EDL

The categories for retail sector were based on previous studies as well (¢f. Hart et al,

1994; Bureau of Market Research, 1994), while the number of employees was used as

a measure of organisation size and these categories were based on discussions with

consultants and retailers (Grover and Goslar, 1993; Damanpour, 1991).







4.4 Sampling

Sampling is another important issue in a research study because it can impact on the
general applicability of the results to the underlying population of interest. The sample
frame should constitute a representative subset of the population from which the
sample is drawn. Furthermore, sampling is also concerned with the representativeness
in selection of individual respondents from the sample frame (Pinsonneault and
Kraemer, 1993). Pinsonneault and Kraemer (1993) found that the sample frame is
seldom discussed and unsystematic sampling procedures are often employed in IS

surveys.

For this study, the population was identified as all retail companies that have a
knowledge of EDI Consequently, after contacting market research firms and
consultants who have experience in the retail industry, only retail chains were included
in the study. These sources indicated that independent retailers did not have the
necessary knowledge which would most likely result in unusable responses and/or a
very low response rate. The retail chains were identified through McGregor’s database
of companies (McGregor and McGregor, 1996). Most of the retail chains were linked
to the Johannesburg Stock Exchange (JSE) through holding companies. In addition,
one holding company typically controlled more than one retail company and the
distribution system was usually centralised. Subsequently, the initial population
estimate was reduced from approximately 150 retail chains to approximately 65
distribution networks. This was considered to be the relevant population under study

and was also used as the sample.
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5. INSTRUMENT VALIDITY AND RELIABILITY

The validation of an instrument is important for a number of reasons. First, thereis a
need to guide research efforts in IS and to add rigour to the methods used. Secondly,
greater rigour can promote cooperative efforts whereby confirmatory research can use
previously validated instruments. Attention to the instrument also forces the researcher
to focus on the practical operationalisation of theoretical constructs. In other words,
the researcher confirms whether the theoretical formulation of problems matches
practitioners’ experiences. Finally, validation of an instrument increases confidence in

the findings (Straub, 1989).

5.1 Instrument Validity and Reliability Assessment

The validity and reliability of the instrument are both important. Instrument validation
attempts to ensure that the instrument is measuring what it is supposed to be
measuring. Instrument validation comprises content validity and construct validity. An
instrument 1s valid in content if it has drawn representative questions from a universal
pool. A review process with experts in the field can help to achieve this. An instrument
has construct validity if the measures chosen are true constructs describing the event
and not merely artefacts of the methodology itself. Consequently, one would expect
high correlations between measures of the same construct and low correlations

between measures of different constructs. Construct validity can be sub-divided into




convergent and discriminant validity and can be assessed using principal components

factor analysis (Straub, 1989; Emory, 1985; Pervan and Klass, 1992).

The other important issue is the reliability of the instrument. Reliability is a
measurement of instrument accuracy. While construct validity attempts to determine
whether there has been systematic response to the instrument by respondents that
differs from the reality, reliability attempts to determine whether any differences have
arisen as a result of misunderstanding. Cronbach’s alpha is typically used to determine
the extent to which respondents can answer the same or approximately the same
questions the same way each time (Straub, 1989; Emory, 1985, Pervan and Klass,

1992).

Although instrument validation in IS research is increasing, overall the incidence is still
low. Newsted and Huft (1991) carried out an appraisal of 672 IS studies in 35 different
journals since 1970. In 1988, 20 percent were pretested, 20 percent were tested for
validity and 20 percent were tested for reliability. However, 73 percent were not tested
for validity and 71 percent were not tested for reliability over all years. Moreover, only
| percent employed factor analysis to determine validity and only 6 percent used

Cronbach’s alpha to determine reliability.

The pretesting described earlier was used to try to ensure the content validity, while
the validity and reliability of the instrument were tested on the final responses. The
responses were validated using cluster analysis and factor analysis, and Cronbach’s

alpha was used to test the reliability of the scales (Straub, 1989). Both Premkumar et al




(1994) and Grover and Goslar (1993) used pretest and pilot sfudies to measure the
content validity of the research instrument, and both used Cronbach’s alpha to measure
the reliability of the research instrument, namely a questionnaire. Cronbach’s alpha
measures the correlation between different items (questions) that are supposed to be
measuring the same construct. However, it could also be used to measure the
correlation of answers to the same question in a test-retest situation and in the situation

where different methods are used.

Premkumar et al (1994) assessed construct validity by measuring the convergent and
discriminant validities. They followed a two-step process. First, the convergent validity
of each construct was measured using a principal component analysis of all the items
(questions) relating to the construct. Any outliers were then removed and any
subdimensions of each construct were identified. The second step was to evaluate the
discriminant validity by performing a principal component analysis on all the items
measuring the various constructs to determine if the items loaded on the appropriate
constructs. However, they tested the independent and dependent variable sets
separately. Grover and Goslar (1993) also used factor analysis (principal component

analysis) to assess the construct validity of the research instrument.
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Influence (SM1, SM2, SM3 and SM4) and Influence of Key Suppliers (SUPP1 and
SUPP2). The /nfluence of Key Competitors variable (COMP) consists of only a single
item and clusters with the Influence of Key Suppliers factor, which is the other critical
mass factor and, therefore, not too surprising. The items measuring the Relative
Advantage factor seem to form two clusters, with RA1 and RA4 initially forming a
separate cluster to the rest. This indicates the possibility of sub-dimensions in this
construct. The Strategic Importance variable is measured by two items, STRAT1 and
STRAT2, which do not cluster together well. This indicates the possibility of sub-
dimensions in this construct, which is plausible since the one question examines the
strategic importance of EDI for the firm and the other the strategic importance for the
retail industry as a whole. However, this also indicates the possibility of a lack of
reliability and validity for this construct. This statistical technique is merely descriptive
and, therefore, there 1s no test for the significance of any group of items. The validity

and reliability of the scales will now be examined in more detail using factor analysis

and Cronbach’s alpha.

The construct validity of the instrument was evaluated using factor analysis. Factor
analysis is a data reduction technique that analyses the relationships between a set of
variables and, while preserving most of the information in the full data set, constructs a
smaller set of variables, each of which is a linear combination of some of the original
set of variables. Hair et al (1979) state that factor analysis should only be used for
relatively large sample sizes (n > 50) and where the number of observations is four to
five times the number of variables. This has not been achieved in this study, which the

following section on the findings will show. Therefore, the results of these tests cannot
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variables, given that the loading score ranges between O and 1, with 1 representing a
perfect loading. The items measuring the Relative Advantage construct split into two.
Premkumar et al (1994) achieved similar results, the only difference being that the
second factor (Relative Advantage - 2) contained the second item (RA2) and not the
sixth item (RA6). Nevertheless, Premkumar et al (1994) state that, although it is
technically desirable to treat them as separate factors, it may be acceptable to
aggregate them as a single variable if there is sufficient theoretical justification and high
correlations between the extracted factors. The items used for the Relative Advantage
construct were based on previous research and the correlation between the factors is
0.39. Premkumar et al (1994) achieved a correlation of 0.40 which proved to be
significant. This provides some justification for combining all the items. Therefore, the

evidence suggests that the scales demonstrate sufficient convergent validity.
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Compatibility also loads on the factor. Factor 3 appears to represent Organisational
Compatibility, with two of the three items loading on the factor and a reasonably high
loading for the other item. However, a few other items load on this factor as well. Only
one item, measuring Relative Advantage, loads on Factor 4, although a few other
items measuring the same construct load relatively highly. The items measuring
Influence of Key Suppliers load on Factor 5, along with a few other items. Factor 6
consists of the two items measuring Strartegic Importance. The final factor, Factor 7,
seems to represent Senior Management Influence, with two of the four items
measuring this construct loading on the factor and one other item attaining a
reasonably high loading. However, one other ttem relating to the Relative Advantage
construct also loads on this factor, although the loading value is not too high.
Therefore, in summary, most of the scales demonstrate a reasonable degree of
discriminant validity. However, the Relative Advaniage scale demonstrates relatively

poor discriminant validity.
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6. FINDINGS

The results of the statistical analyses of the responses will now be detailed. The data
types of the variables will first be described, after which the data analysis methods will
be introduced, given the hypothesised relationships among the variables. The data
analysis methods incdrporate descriptive statistics to profile the responses, some initial
analysis of responses to certain questions, and hypothesis testing. Thereafter, these

results will be interpreted.

6.1 Description of the Data Analysis Methods

The data types of the variables need to be specified and certain properties of the data

need to be checked before the appropriate statistical tests can be selected.

6.1.1 Data Types of the Variables

The dependent variables, the Evaluation and Adoption/Implementation scales, are both
ordinal. The independent variables are mostly ordinal as well and, in addition, items
will be summed where multiple items were used to measure a construct. Furthermore,

the scales for the dependent variables are all five-point Likert scales with responses

ranging from “strongly disagree” to “strongly agree”, except for the scale Flapsed
Time. The contextual variables, retail sector and organisational size, are both
categorical in nature. The following table (Table 6.1) presents all the variables, their

respective data types and the number of multiple items used to measure each construct.
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and, subsequently, can be used to classify the respondents by stage of EDI utilisation.
Similarly, the scale Llapsed Time can be used to classify the respondents by length of

experience with EDL

By using the ordinal (ranking) properties of the scales, comparisons can be made of
differences in the ratings of certain scales over the retail sector and organisational size
classifications. Parametric tests are not appropriate because the data is not interval- or
ratio-scaled. Therefore, the Mann-Whitney and/or Kruskal-Wallis tests were used to
test for differences between rankings over retail sector and/or organisation size. The
difference between these two tests is that the Mann-Whitney test only compares two
independent samples, while the Kruskal-Wallis test compares two or more independent
samples. The equivalent parametric test is the t-test (Sprent, 1989). The samples in this
case are independent because, in one group (such as one retail sector), an
organisation’s response to an item does not influence the response of organisations in
other groups. These tests were used to find any differences between retail sectors and
different organisational sizes for responses to the following variables: both dependent
variables, the scale Flapsed Time that is used as a surrogate measure of an
organisation’s learning, and the individual items (i.e. not the summed scales) that

measure the Relative Advantage construct.

Although the objective of this study is not to determine the benefits of EDI, the
perception of certain benefits were measured as part of the innovation diffusion
characteristic Relative Advantage. Descriptive statistics of these items can be used to

gauge whether respondents generally consider EDI as advantageous or not. In
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addition, the responses to the different scales can be compared with each other to
determine whether the respondents generally rated certain benefits differently than
others. In this case, the samples are matched because one respondent rates each of the
items. Therefore, the Wilcoxon Matched Pairs test is appropriate. Again, the

nonparametric test was used because the data is ordinal in nature (Sprent, 1989).

The hypotheses of this study concern the relationship between the dependent and
independent variables. These hypotheses were tested using three approaches. First, the
correlation between each dependent and independent variable combination was
calculated as an initial measure of the association (Hopkins and Glass, 1978). Since the
data is ordinal, a nonparametric version of the correlation coefficient, Spearman’s rank

order correlation, was calculated.

Next, the relationship between each dependent variable and all the independent
variables was tested using multiple discriminant and multiple regression analysis.
Discriminant analysis is appropriate when the dependent variable is categorical and the
independent variables are interval- or ratio-scaled. The dependent variables in this
study consist of scales that were designed to be ordinal but can nevertheless be used as
categorical. The independent variables in this study consist of summed scales to try to
simulate the characteristic of ratio-scaled data which makes the magnitude of
differences between scores meaningful. This approach was used in previous studies by
Premkumar et al (1994) and Grover and Goslar (1993). Discriminant analysis involves
deriving a linear combination of the two or more independent variables that

discriminate best between the a priori identified groups. In this case, the a priori




identified groups are the stages of Evaluation and Adoption/Implementation. The
approach is to maximise the between-group variance relative to the within-group
variance. Discriminant analysis is therefore appropriate for testing the hypothesis that
the group means of the two or more groups are equal (Hair et al, 1979). In this study,
it was used to test the hypotheses that the independent variables discriminate between,
or are associated with, the stages of Evaluation and Adoption/Implementation. Hair et
al (1979) note that discriminant analysis is a robust technique that is not very sensitive

to violations of the assumptions unless these are extreme.

The third approach used was regression analysis, which is similar to discriminant
analysis except that the dependent variables need to be ratio-scaled. In this stu.dyg the
responses to the Evaluation and Adoption/Implementation scales were used as the
dependent variables. Again, the summed scales were used as the independent variables.
The assumption of ratio-scaled data is violated for both dependent and independent
variables. However, Emory (1985) states that regression analysis is a robust statistical
technique as well, and has been shown to provide accurate results even when the actual
conditions have been substantially different from those theoretically required.
Furthermore, Emory (1985) notes that it is common to find this test being used in

circumstances where, under a strict interpretation, only nonparametric tests are

appropriate.

The rationale behind using these three approaches, namely nonparamteric correlation
coeflicients, discriminant analysis and regression analysis, is to try to increase

confidence in the findings. The disadvantage with only using nonparametric tests is that






































































The second analysis completed was the stepwise discriminant analysis procedure. This
method starts from the position that there are no variables in the model. The variable
with the highest association with the dependent variable (based on an F test) and which
is greater than a criterion value (typically an F-value of 4 with a 5% significance levei)‘
is first entered in the model. The F-to-enter values for the variables not in the model
are then re-computed, given the model which now consists of one dependent variable.
The variable with the highest F-to-enter value which is greater than the criterion value
is then entered in the model, and so on. This process eliminates multicollinearity among
the independent (or predictor) variables (Dillon and Goldstein, 1984). Following this
approach, the only variable that enters the model is Organisational Compatibility and
the model is significant at the 1% level (p < 0.0029). The direction of association is
positive as hypothesised, in other words, the higher the rating for Organisational
Compatibility, the more likely the respondent is to fall into the “Evaluated” category.
However, the accuracy of the model is not high. Only 50% of the respondents in the
“Not Evaluated” group are classified correctly, while 85% of respondents in the
“Evaluated” category are classified correctly. Overall, 68% of respondents are

classified correctly.

Simular discriminant analyses were also run for the Adoption/Implementation scale.
First, the responses were categorised into a reduced set of categories for this scale
because there are too few responses in each of the original categories. Those
respondents in the first two categories (those firms that have decided not to adopt EDI
or are undecided about whether to adopt or not) are classified as “Not Adopted”.

Those firms in categories three to five (those firms that have decided to adopt EDI or










and when the same responses that were used to determine the classification functions

are used to test it (Statistica for Windows Reference Guide, 1995).

A stepwise discriminant analysis was also performed. The two variables that are
significant in the standard model are the only variables included in the final discriminant
model when determined stepwise. The model is significant at the 1% level (p < 0.0002)
and both variables are significant at the 5% lex}el. The effects are in the directions
hypothesised (as above). However, the classification percentages are a lot lower,
especially for “Not Adopted”. The model classifies 65% of cases in the “Not
Adopted” category correctly and 88% of cases in the “ Adopted/Implemented”

category correctly, resulting in an overall correct classification of 76%.

6.2.5.3 Multiple Regression Analysis

Multiple regression analyses were completed in a similar manner to the discriminant
analyses, except that the full scale was employed for each dependent variable
(Zvaluation and Adoption/Implementation). Each of these scales range from 1 to 5.
For each dependent variable, regression functions were calculated using both the
standard and stepwise procedures. A discussion of the model assumptions is contained
in Appendix B. However, it must be noted that use of a scale with only 5 values as the

dependent variable means that the results will need to be interpreted with particular

care.

A multiple regression analysis was run against all independent variables using the

Evaluation scale as the dependent variable. The standard regression analysis was first
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sector, 31% in the supermarket/grocery sector and 14% in the furniture sector. There
is also a fairly even spread across the organisation size categories, measured by the

number of employees.

When both these categorisations are reduced, it becomes evident that there is a
concentration of retail firms who are either relatively large and generate a relatively
faster turnover or are relatively small and generate a relatively slower turnover. These
categories represent the opposite ends of the spectrum. According to the literature,
large firms with a high turnover of stock should gain the most benefits from EDI and,
therefore, should be the most advanced in their utilisation of this technology, whereas
firms who are relatively small and generate a relatively slower turnover should be the
least advanced. Another dimension along which the respondents can be viewed is their
length of experience with EDI. Many firms have had between 1 and 2 years experience
with EDI, and over half have had between 1 and 5 years experience. There is no
distinction between retail sector or between organisation size. Therefore, since Hansen
and Hill (1989) cite EDI surveys since 1988 which indicate that firms were using EDI
in America, this sample appears to be relatively inexperienced with EDI. However, at
the same time, Tan and Lung (1994) found very little utilisation of EDI in Taiwan. In
summary, any conclusions need to be viewed in the light of these characteristics of the

sample of responbdents.

The retail firms in this sample generally agree that EDI offers potential advantages.
However, the administrative efficiency benefits were rated higher than the strategic-

type benefits. This is consistent with the findings in the literature since these retail firms

153




are using EDI in a relatively less advanced manner. This is despite the projections by
Hart et al (1994) that retail firms in SA would increase their utilisation of EDI
substantially. They still do not appear to be advanced, with very few firms having

implemented EDI.

Despite this situation, there appears to be a general progression from evaluation to
adoption and implementation. For example, of the 5 retail firms that have evaluated
EDI extensively, 1 has decided to adopt, 3 have implemented, and 1 has implemented
extensively. As a result, these variables are highly correlated. The Spearman rank
correlation of 0.76 between these variables is significant at the 1% level. This implies
that, typically, firms that evaluate the technology, particularly if they evaluate it
extensively, believe that it should be adopted and implemented. However, this does not
necessarily mean that these firms believe that the benefits outweigh the advantages. As
Benjamin et al (1990) indicate, EDI has become a competitive necessity in many

industries rather than a source of competitive advantage.

There does seem to be some influence from both retail sector and organisation size.
Larger retailers operating in the higher turnover format tend to be more advanced in
terms of both evaluation, and adoption and implementation. This seems logical because
these firms should be able to generate economies of scale and therefore benefit more
from the efficiency benefits. In other words, the total cost savings should increase as
the volume of transactions increases. On the other hand, the role of organisation size is
not clear. Larger retailers, in terms of number of employees, tend to be more advanced

in terms of evaluating EDI but there does not appear to be any effect on adoption and
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implementation. However, this seems to be consistent with Damanpour’s (1991)
assessment that larger firms have more slack resources to initiate an investigation into
an innovation, but bureaucracy may then inhibit the adoption and diffusion of that

innovation throughout the organisation.

These findings are congruent with those elsewhere, at least in America, where, despite
the agreement on the potential of EDI, the diffusion of the technology throughout

industry, in general, has not reached expectations (Bouchard and Markus, 1995). This
implies that there are other factors at work which are inhibiting the diffusion of EDI in

the retail industry. These factors will be interpreted in the next sections.

6.3.1 Implications for Theory

The findings will be interpreted from the point of view of theory and compared to
previous studies in this area. The factors associated with the evaluation of EDI will be
discussed first. Figure 6.11 depicts the association between Evafuation and the

independent variables.
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Figure 6.11: Association of the Independent Variables with Evaluation
{with strong associations shown in bold)

INDEPENDENT VARIABLES DEPENDENT VARIABLE
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C. Critical M ass Factors

Influence of Key Suppliers

Influence of Key Competitors

The perception that EDI is compatible with the organisation (supplier relationships,
operating practices and work style) shows the greatest, significant, positive association
with a retail firm’s evaluation of the technology. 1t is significantly correlated with the
evaluation of EDI at the 5% level and emerges as significant in the stepwise multiple
discriminant analysis (1% level) and the stepwise multiple regression analysis (5%
level). The second variable that seems to be related to a retailer’s evaluation of EDI is
the perception that it is technically compatible with the organisation (in terms of
existing hardware and software). This variable is significantly correlated with the
evaluation of EDI at the 5% level, along with Organisational Compatibility, in the
multiple stepwise regression analysis. However, it does not emerge as signiﬁcvant in the
multiple discriminant analysis. This may be due to its significant correlation with

Organisational Compatibility at the 5% level.
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Overall, these two variables seem to be related to a retailer’s evaluation of EDL
However, the explanatory power of the models, although significant, indicate that there
are other possible sources of variation not accounted for by these factors, nor by any of
the other variables. The discriminant model (determined stepwise) only classifies 68%
of responses correctly, with possible bias because the model was tested on the cases
that were used to determine the model. In addition, the regression model (determined

stepwise) only explains approximately 55% of the variation in the Evaluation variable.

There is also some support for a positive relationship between a retailer’s perception of
the strategic importance of EDI and evaluation of the technology, as well as between a
retailer’s perception that the benefits outweigh the costs (Relative Cost) and
evaluation. Both these variables are correlated significantly with the dependent variable
Evaluation at the 5% level and Strategic Importance is significant at the 10% level in
the standard multiple regression model. However, this variable does not enter the
regression model when determined stepwise, indicating that it does not explain
significant additional variation in Evaluation not already explained by the compatibility
variables. The F-to-enter value for this variable is significant with Evaluation by itself,
but it decreases substantially in the stepwise multiple discriminant analysis after
Organisational Compatibility has entered the model. Furthermore, Organisational

Compatibility and Strategic Importance are also correlated significantly at the 10%

level.

The relationship between the independent variables and Adoption/Implementation will

now be discussed and figure 6.12 depicts these relationships.
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power of both models are significant and relatively good. The discriminant model
(determined stepwise) has a Wilk’s lambda of 0.42 and classifies 76% of responses
correctly, with possible bias because the model was tested on the cases that were used
to determine the model. The regression model (determined stepwise) explains
approximately 81% of the variation in Adoption/Implementation with all the significant

variables.

The variables Technical Compatibility and Flapsed Time also show some positive
association with Adoption/Implementation. Technical Compatibility has a significant
correlation coefficient with Adoption/Implementation at the 5% level, but it is not
significant in either the standard multiple discriminant model or the standard multiple
regression model. It is noteworthy that it is significantly correlated with
Organisational Compatibility at the 5% level and its F-to-enter value decreases
substantially when Organisational Compatibility enters the stepwise-determined
multiple discriminant model. Therefore, this variable does not explain significant,
additional variation in Adoption/Implementation that is not already explained by
Organisational Compatibility. The variable Elapsed Time emerges as significant in

both the standard and stepwise multiple regression analyses at the 1% level. However,

it is not significantly correlated with Adoption/Implementation and it is not close to
significant in the discriminant analysis. As a result, the evidence of a relationship from

regression analysis cannot be considered conclusive.

The variable Relative Advantage 1s significantly, negatively related to

Adoption/Impiementation in the multiple regression model that is determined stepwise
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(1% level). In the stepwise discriminant analysis, it has a negative relationship with
Adoption/Implementation and its F-to-enter value increases when Straregic
Importance and Organisational Compatibility enter the model, but it does not become
significant. This disputes the direction of the hypothesised relationship. Therefore, this
variable seems to be explaining an alternative source of variation in the
Adoption/Implementation variable. However, since it is not significantly correlated
with Adoption/Implementation nor is it significant in the discriminant analysis, this
finding cannot be considered conclusive. On the other hand, the descriptive statistics
seem to indicate that this relationship may exist. Respondents mostly rated the benefits

highly but many have not implemented EDI.

These results support innovation diffusion theory. All the related variables emerged as
important at some stage, although to differing degrees. The Organisational
Compatibility variable, in particular, is significantly related to both the evaluation, gﬁd
the adoption and implementation of EDI by retailers in SA. This provides another test
of innovation diffusion theoﬁ but in a different context. There have been few, if any,
similar studies in SA, while many similar studies have taken place in America.
Therefore, this study also provides validation for this theory in a different environment.
However, apparently contradictory findings were obtained for the relationship between
a firm’s perception of the relative advantage of EDI and the adoption and

implementation of this technology, although this relationship is not considered to be

strong.
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The perceived strategic importance of EDI also emerged as an important factor. This
variable is significantly related to the adoption and implementation of EDI by retailers
in SA This result emphasises the importance of political and learning forces, in
addition to those advanced by innovation diffusion theory. However, despite the
expected importance of senior management’s influence on the process, this factor did
not emerge as very important. The same can be said for the learning variable, Elapsed
Time, although it is in the final stepwise regression model for
Adoption/Implementation. Premkumar et al (1994) found a significant relationship
between a firm’s experience with EDI and their diffusion of the technology but not
with its initial implementation. Therefore, a firm’s experience with the technology, and
the possible learning effect, seems to be more important when the firm starts to

integrate EDI with both internal and supplier systems.

However, none of the variables identified from critical mass theory proved to be
associated with evaluation or adoption and implementation. Nevertheless, this does not
provide conclusive proof that variables such as the influence of supﬁ;liers and
competitors are not important. There have been mixed findings regarding these factors
in the literature. O’Callaghan et al (1992) did not find a significant relationship
between external factors (previous adopters, industry, and the initiating firm) and the
adoption decision. However, Bamfield (1994) considered external influences to be
important in the adoption and diffusion process. In addition, Bouchard (1993) found
support for the influence of trading partners on the adoption decision. A possible
explanation for these mixed findings is the context of the study. Retail firms in SA,

particularly since this sample consists of larger retailers, may be dominating suppliers
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and, therefore, may not be influenced by them. In addition, since the level of adoption
and implementation is relatively low, the strategic benefits to competitors may not be

evident and there may not yet be a critical mass of industry participants.

6.3.2 Implications for Practice (Retailers)

Before any technology can be managed in an organisation, the process by which that
technology is evaluated, acquired, implemented and modified needs to be understood.
Management needs to understand that process so that it can be planned and controlled.
This is particularly true for a technology innovation that can change the way that the

organisation operates.

This research study has tried to examine this process in terms of EDI in the retail
industry in SA. One proviso is that the study did not examine which factors influence
the success of EDI in the organisation. However, an understanding of the factors
which influence its progress through the organisation may also highlight the factors
that influence its success because the success of an IS is often measured by whether it

gets used or not, as well as by the users’ satisfaction with that system.

Three variables emerge as the most important in this process. The first is the
perception that EDI is compatible with the organisation, in terms of its operating
practices, work style, and supplier relationships. This emphasises that an IT system is .
part of a broader system which, in the case of EDI as an [0S, encompasses the

relationship with trading partners. Therefore, the technology needs to fit into that




system to be utilised. This may explain why the adoption and diffusion of EDI has not
spread as rapidly as forecast, even though it has been evaluated and the potential
benefits have been recognised. Thus, it appears that retailers may need to change the
processes within the organisation, as well as those with suppliers, to take advantage of
EDI. Alternatively, retailers may not be willing to do so. The argument advanced by
Clemons and Row (1993) supports this assessment. The possibility of greater
information sharing with suppliers and the potential change in the relative bargaining

power with suppliers may be inhibiting retail firms.

Retailers may still be able to implement EDI at a simple level in order to gain efficiency
benefits. Evidence in the literature suggests that integration with internal systems and
supplier systems needs to take place before the strategic benefits, such as a faster
trading cycle and reduced inventory costs, can be realised. This appears to be the case
and may explain why retailers in the sample generally rated the simple administration
benefits more highly than the strategic benefits. It would seem logical that the strategic
benefits would be greater if they are realised because they should have a greater effect

on the bottom line, in terms of profit.

The perception that EDI is technically compatible with existing hardware and software
1s also relatively strongly associated with its evaluation. Therefore, retailers in this
sample may be reluctant to initiate an investigation into EDI if it cannot be integrated
easily with existing systems. However, this variable is not strongly associated with the

adoption and implementation of EDI. A possible explanation is that most retailers that

have adopted and implemented EDI have already evaluated it and may be satisfied that




it is compatible technically. After all, EDI is meant to be a standard technology.
Moreover, evaluation is correlated with adoption and implementation. Alternatively,
these retailers may only be implementing EDI at a simple level, which largely eliminates

the need for technical compatibility.

The perception that the benefits of EDI outweigh the costs is associated with EDI’s
evaluation, but not strongly. Therefore, the compatibility issues seem to be dominating
decisions regarding EDI, although the costs seem to be taken into account to a certain

extent.

The other important variable is the perception that EDI is strategic to the retailer and
to the retail industry as a whole. Typically, there are many competing demands for
resources in an organisation. In terms of IT, there are many opportunities. In the retail
industry, examples are EPOS systems and data warehousing systems. The priorities
should naturally get resources allocated to them and it seems logical to suggest that a
priority in the retail industry would be strategically important. The relatively low level
of implementation and the relatively lower ratings for the strategic benefits emphasise
that this sample of retailers in SA may not envisage the potential strategic impact or

have not been able to reach the level of integration required.

This may help to explain the apparently contradictory findings for the relationship
between a firm’s perception of the relative advantage of EDI and the adoption and
implementation of this technology. Higher ratings of the benefits are associated with

low levels of adoption and implementation. The descriptive statistics seem to be
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supporting these findings, since the retail firms in the sample generally rated the
benefits highly while there are generally low levels of adoption and implementation. It
was also noted that the administrative-type benefits were generally rated higher than
the strategic-type benefits. Therefore? firms may be rating the benefits, particularly the
administrative efficiency benefits, highly before adopting and implementing the
technology. When the technology has been implemented, these benefits may not
materialise as easily as envisaged or, alternatively, the simple benefits of automation
may not be adequate. As a result, the strategic importance of EDI for the retailer and
the retail industry seem to be the deciding factor rather than the relative advantage of

the technology.

It has already been stated that a retail firm’s experience with EDI is only weakly
associated with its adoption and diffusion. However, this does provide some support
for the influence of the learning curve effect. The argument has been put forward that
organisational learning seems to be more important when the firm attempts to integrate
the system with both internal and supplier systems. A further possible explanation is
that, since SA retailers seem to be behind their American counterparts, organisational

learning may be easier, through case examples of successful implementations.

There does not appear to be any relationship between the external (critical mass)
factors and a retail firm’s evaluation or adoption and implementation of EDL
However, if these forces were to influence the retailer’s decisions regarding EDI, it

would be a potential source of concern because the retailer would then most likely be




reactive. The design of the system may not be compatible with the organisation which

could increase the risk of failure.







each telephoned to identify the key respondent and to encourage that individual to
reply. This approach also provided the opportunity to check postal details. This proved
to be valuable since many postal addresses obtained from the mailing list were

incorrect.

The data collection procedures targeted a single respondent in the organisation who
was identified as the key respondent. However, there may be alternative views in the
organisation, necessitating employing several individuals as respondents (Pinsonneault
and Kraemer, 1993). Despite this concern, it was felt that the response rate would be
negatively affected for a sample that was already relatively small. These conflicting
concerns were raised in previous studies in SA (cf. Hart, Segal and Stocks, 1994). It
also appears that low response rates are a general problem with IS survey research.
Pinsonneault and Kraemer (1993), in their analysis of IS survey research, found that 74

percent of the 122 studies surveyed had response rates of less than 51 percent.

Pinsonneault and Kraemer (1993) also suggest that multiple methods be used to collect
data to enhance the understanding of the subject. However, this would have increased
the costs of the survey substantially, including the additional time that would have need

to be spent.

It was important to pretest the instrument to try to ensure its reliability, and content
and construct validities. However, the reliability and construct validity of the
questionnaire were only discussed with two retailers in the population under study,

thus eliminating the possibility of testing these validities statistically. Again, it was felt
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that the reduction in the sample size would have jeopardised the statistical analyses that
could have been performed on the final data set. Therefore, these validities were only
tested on the final responses. This limits the corrective action that can be taken if the
instrument is proved to be unreliable or invalid. The ultimate test for reliability is the
test-retest situation or the use of multiple methods, such as a mail survey combined

with interviews (Lucas, 1991; Emory, 1985).

Grover and Goslar (1993) recommend randomising the order of the questions.
However, discussions with retailers during the pretest revealed that this approach may
have annoyed respondents, especially because the questionnaire is fairly short.
Therefore, this may have defeated the object of randomisation, that is an increase in the
reliability of the questionnaire. Furthermore, it may also have influenced the

respondents to not return the questionnaire.

As described in the section on the research methodology, the sample drawn was
considered to be the population of interest. Small retailers were not included because
they were not considered to be in a position to answer the questionnaire. Nevertheless,
conclusions cannot be made regarding the evaluation, adoption and diffusion process in

smaller, typically independent retail firms in SA.

Due to the relatively small sample size and because of the ordinal nature of the data,
the assumptions of parametric tests were not met. Therefore, nonparametric tests were
used, although parametric tests were still performed in some cases as well.

Nonparametric tests typically have less statistical power than parametric tests and are
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usually more conservative because they place less onerous assumptions on the data
(Sprent, 1989). Therefore, since the statistical power of the tests is lower, there is
more chance of accepting the null hypothesis when it is false. In other words, there is
less chahce of finding a significant association that exists, referred to as a Type /] error
(Baroudi and Orlikowski, 1989). As a result, parametric tests were still performed in

some cases as well, despite the violation of assumptions.







EDI is a technology that can facilitate the automation of the information flow between
retailer and supplier. At a simple level, it can potentially reduce coordination or
administration costs by increasing the efficiency and accuracy of the information
exchange. Alternatively, at a more complex level, it can potentially facilitate a QR
partnership. Despite these potential advantages and subsequent predictions, EDI has
generally not become as widespread as forecast. In particular, even though this study
has focused on larger retail chains in SA, it has revealed that the same seems to be
evident in the retail industry in SA. This prompted an investigation into the process by

which this technology is utilised in order to manage this technology more effectively.

This study has revealed that, despite the general perception that EDI offers advantages,
there are other factors which are important to focus on. The technology’s compatibility
with existing systems (hardware and software) and its compatibility with the
organisation’s work style and practices seem to be important factors that influence a
retailer’s decision to evaluate the technology. The perceptions that EDI is strategically
important and compatible with organisational i1ssues are associated with and, therefore,

seem to influence a retailer’s decision to adopt and implement the technology.

These findings provide retail management with areas to focus on when trying to
understand and manage the process of evaluation, adoption and diffusion of EDI First,
organisational readiness for change appears to be important in addition to the technical
aspects of compatibility. Therefore, retail management probably needs to examine the
firm’s internal processes, as well as those with suppliers to make sure that EDT will be

able to be integrated with them. Secondly, since there are competing demands for
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resources, strategically important investments would most likely be prioritised. This
implies that the strategic value of EDI needs to be examined and communicated to
senior management. These findings also indicate that it is the perception, regardless of
the reality, that is important. In particular, it is important to perceive EDI as being
compatible and strategically important. The reality, by whichever method it is assessed,
may be important as well. However, it may be difficult and time-consuming to

determine that reality.

The findings do not support any relationship between the influence of suppliers and
competitors on a retail firm’s utilisation of EDI. This implies that there may be no
influence from suppliers or, alternatively, retailers in SA may be more dominant. In
addition, there may not yet be a critical mass of SA retailers that are using the

technology in a manner that demonstrates the advantages.

These findings are biased towards larger retailers in SA. Therefore, alternative or
additional factors from those concentrated on in this study may be more important for
smaller retailers. In particular, one may expect costs to be more of an issue for smaller
retailers with typically less financial resources. In addition, suppliers and competitors
may have a greater influence on retailers than seems to be apparent in this sample.
Retailers in this sample may be dominating the relaﬁonship with suppliers, which would
be consistent with larger retailers in Europe, Asia and America (The Economist, 1995).
However, smaller retailers may be dominated by larger suppliers and may be led by

larger competitors as well,




9. RECOMMENDATIONS FOR FURTHER RESEARCH

It is important to identify areas for further investigation to guide research efforts and to
try to develop a cumulative body of knowledge (Gorla, 1989). Recommendations will

be made regarding the research question, from both retail and IT perspectives.

The research model was developed from those constructs that are considered to be the
most important to understand the process by which EDI is utilised in the retail

industry. The explanatory power of some of the models suggests that alternative and/or
additional variables may be important. The constructs used in this study originated
from three main schools of thought, namely innovation diffusion theory, political and
learning models, and critical mass theory. Not all of the variables in these models were
included in this study. However, some of the omitted constructs may still prove to be
important. Furthermore, there may be other schools of thought that introduce
additional variables. For example, Bouchard and Markus (1995) applied the concept of

impression management to EDI.

This research study did not take into consideration the suppliers’ views. It did not look
at whether there was any forced compliance on the part of either trading partner. This

aspect may prove to be important when examining smaller retailers.

The model developed for this study encompasses evaluation, adoption and diffusion.

However diffusion was not examined in detail because of the state of the retail industry




in SA. The investigation of diffusion was largely restricted to the initial implementation
and did not include the process of further modifications to the system over time. If the
extent of utilisation of EDI increases in the retail industry in SA, diffusion can be

studied in greater detail.

The findings in this study can be applied to various, related areas. First, the findings
offer some worthwhile areas to focus on when examining the evaluation, adoption and
diffusion of EDI in other industries. Secondly, the findings can also be applied to the
study of other technologies in the retail industry. Thirdly, in terms of IT theory, EDI
has been the definitive Interorganisational System that has been studied. Subsequently,

the conclusions reached in EDI studies can be used for studies of alternative IOSs.

Finally, the success of EDI in the retail organisation was not measured in any way in
this research study. That represents the other major stream of IT implementation
research (Grover and Goslar, 1993). Further studies could measure the success and
determine whether the factors that influence success are the same factors that influence

the initiation, adoption and diffusion process.
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APPENDIX A: QUESTIONNAIRE INSTRUMENT

A. Experience with EDI

Please mark one of the boxes, using a tick or a cross, for the following questions.

Evaluation of EDI is the investigation of EDI’s requirements, capabilities and costs through discussions, attending
seminars, practical demonstrations, reading journals, and any other means.

Has your organisation evaluated EDI or not?

l Decided not to evaluate I Undecided | Decided to evaluate | Evaluated l Evaluated extensively |

Estimate the time since your organisation’s first investigation of EDI

[ Less than 6 months [ 6 months to a year I I to 2 years ] 2 to 5 years [ More than S years I

The adoption decision implies a commitment to invest in resources, including people, computer hardware and software
and communications technologies, for the future development of EDI application(s). Implementation activities include
the development, installation and use of EDI application(s).

Has your organisation adopted and/or implemented EDI or not?

| Decided not to adopt | Undecided I Adopted | Implemented | Implemented extensively I

B. Your Perceptions of EDI

Please mark one of the five blocks, using a tick or a cross, for the following statements.

Strongly Disagree Neutral Agree Strongly Don’t
disagree agree know

I. EDI cuts/would cut costs in operations.

-]
[]
-]
-]
]

2. EDIlimproves/would improve clerical
efficiency through reduced paperwork.

-
[~]
-]
-]
]

-]

[]

-]

=]

]
OO O

3. EDI allows/would allow the organisation to
speed up order response time.

4. EDI facilitates/would facilitate improved
inventory control.

-
]
<]
]
]
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L

10.

12.

13

14.

15,

EDI provides/would provide timely and
accurate information for decision-making.

EDI improves/would improve customer
service.

EDI enhances/would enhance the
organisation's service differentiation.

EDI helps/would help to generate
competitive advantage for the firm.

EDI is compatible/would be compatible
with our supplier relationships.

EDI fits/would fit our organisation’s
existing operating practices.

. EDI fits/would fit our organisation's work

style, values and beliefs.

The EDI format and standard is/would be
compatible with existing hardware and
software in our organisation.

The resultant benefits of EDI outweigh/
would outweigh the costs of the initial
investment (hardware, software & system
development).

The resultant benefits outweigh/would
outweigh the cost of training users to make
effective use of EDIL

The resultant benefits of EDI outweigh/
would outweigh the cost of integrating EDI
with other systems.

-
[~

I
H
'

I
H
l

-
]
-]
-]

I

-
]
]
=]

-
]
]
-]

-
-]
[-]
=]
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C. Your Perceptions of the Influence of Management and External Factors

Please mark one of the five blocks, using a tick or a cross, for the following statements.

Strongly Disagree Neutral Agree Strongly
disagree agree

H
H

1. Senior management is/would be committed
to the success of EDI in the organisation.

2. Senior management is/would be involved in
decision-making regarding EDIL

-]
]
-
-]
]

3. Senior management 1s/would be involved in
monitoring EDI’s progress in our
organisation,

-]
~
-l
-]
]

4. There is/would be a senior line sponsor for
EDL

-
]
-]
-]
[]

5. EDI is/would be considered a strategic
necessity by our company.

=
]
-]
]
]

7. EDI is strategic to the retail industry as a
whole.

=
~]
-]
-]
]

8. Our key suppliers are using or are likely to be
using EDI soon.

-
]
B
]
]

9. QOur use of EDI is/would be required by our
key suppliers.

-]
-]
-]
-]
]

10. Our key competitors are using EDIL

-]
~]
-]
=]
]

O 0O 0O 0O O O

]




D. Company Information

1. Company name (optional);

2. Your name {optional):

3 Your position:

4. Retail sector(s):
Supermarket & Grocery
Clothing & Apparel

Furniture & Household

Stationery & Books

Hardware

Jewellery

Electronic Equipment

Other (please specify):

5. Number of full-time employees:

| Less than 500

| 500 to 1000 1000 to 5000 | 5000 to 10000 | More than 10 000 |

Please add any additional comments that you would like to make. In addition, specify the postal address to use if you
would like a summary of the survey results.

Thank you for your time
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