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EDI in South Africa: An Assessment of the Costs and Benefits 

Glenda Harrington 
Business Information Systems, University of the Witwatersrand, Johannesburg 

Abstract 

EDI is a method of exchanging common business documentation between organisations by replacing paper transactions 
with electronic messages. The use of EDI can eliminate or significantly reduce the problems associated with paper-based 
transmission systems. EDI can provide substantial benefits: improved efficiency and reduced costs: improved internal 
operations resulting from a reduction in time delays; better responsiveness to customers; improved channel management; 
and increased ability to compete both domestically and internationally. 

The aim of this research is to assess the degree to which the benefits of EDI are currently being realised in South Africa. 
In addition, the cost of EDI is addressed, focusing on the various cost elements that must be considered and the factors 
which impact the level of cost. Ultimately, the cost of implementing EDI on various platforms is estimated. 

The research results suggest that the majority of industries surveyed are realising some degree of benefit from EDI. It 
appears that the mid-range EDI applications are generating the most benefit, while stand-alone PC implementati_ons are 
not delivering any benefit. The results indicate that the benefits being realised to the greatest extent are the improvement 
of data integrity, followed by the achievement of closer trading partner relationships. The benefits that are being realised 
to a•lesser degree are the reducrion in inventory holdings,facililation of JIT production, improved supplier responsiveness, 
decreased mailing costs, reduced fonns and stationery expenses, and the optimal utilisation of staff. 
Keywords: Electronic Data Interchange (EDI), EDI benefits, EDI costs, EDI standards, ED/FACT, EDI software, EDI 
networks, VAN, EDI hardware configurations 
Computing Review Categories: H.3, H.4.3 
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1 Introduction 

The majority of comp,mies today have implemented com
puter systems to capture ru1d store data, make accurate 
information available to mruiagement and lo keep the inter
nal workings of the orgru1isation under control. However, 
most of tJ1ese srunc finns transcribe the infonnation onto 
paper when it is required by external organisations and 
then send it eitJ1er by post or fax. The data arriving on 
paper tJ1en has to be rekcycd into the recipient's computer 
system [17, 10, 16]. 

The result is a large runount of paperwork which flows 
between different org~misations in order to purchase. dis
tribute ru1tl sell goods mid services [16]. ll1is method of 
data wmsfcr results in numerous problems and inadequa
cies. The creation, h;mdling mid distribution of paper docu
ments is a relatively slow. labour-intensive mid error-prone 
process. More imporL:'Ullly, tJ1e trruisfer of daL:1 is subject to 
delay mid uncertainty, as tJie postal service is often relied 
upon to deliver the documentation f 14]. 

An alternative method of exchruiging infonnation. one 
which replaces paper transactions witJ1 electronic mes
sages, is known ,L." Electronic Data Interclumge (EDI) f 16]. 
EDI offers the opportunity for compruiies to save time mid 
money mid incrc.:L-.e efficiency tlirough tlie elimination of 
paper documents [ 14]. Research shows tliat ED I is i11LTeas
ing steadily as a means of conducting business [11]. It is 
predicted Lhat Uic rate of growt11 of EDI is between 50 m1d 
80 percent per ;umum up to t11c year 2000 [20]. 
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The use of EDI cm1 eliminate or significmltly reduce the 
problems associated with paper-based systems [17]. EDI 
eliminates the delays inherent in mailing documentation, 
thereby enhmicing certainty of the infonnation flow [7, 4]. 
EDI saves time m1d reduces labour costs as it eliminates the 
tasks of processing incoming mail ru1d re-entering data [21, 
17]. In addition, the opportunity for error is greatly reduced 
since data is not repetitively rekeyed [6, 21, l]. 

At a minimum the benefits of EDI include improved 
efficiency mid reduced costs. However, EDI Cc'Ul have a 

· far more significrult impact on a compruiy thru1 just a re
duction in costs. When EDI is viewed m1d used as a new 
approach to doing business, the benefits from EDI cm1 be 
substrultial [23. 4]. These include improved internal oper
ations resulting from a reduction in time delays [18]; better 
responsiveness to customers [2]; improved supply-chain 
mruiagcmcnt [5] ruid increa-.ed ability to compete, both do
mestically ruul internationally [8]. 

Neither tJie concept nor t11e application of EDI are 
particularly new per se [10]. ~DI systems arc widespread 
in mruiy parts of the world. especially in the United States 
mid Europe [24]. In addition, the benefits ofEDI have been 
extensively documented ruid publicised. However, there is 
little evidence of the extent to which the theoretical benefits 
of EDI are being realised in SoutJ1 Africa. Furthennore, 
the issue of t11e cost of EDI is complex as tJiere are a 
broad rruige of possible implementation configurations mid 
numerous factors which impact t11e level of EDI cost. 

In light of tJie above-mentioned problems. tJ1e follow-
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ing research questions have been proposed: 
t. To what extent are the benefits of EDI being realised 

in South Africa today? 
z. What is the cost of jmplementing EDI in South Africa 

today? 
Toeref ore, the aim of this research is to assess the degree 
to which the benefits of EDI are currently being realised 
in South Africa, and to identify the various costs that must 
be considered and the factors which impact the level of 
cost. Ultimately, the cost of implementing EDI on various 
platf onns will be estimated. 

The paper consists of two main sections. The first 
section comprises a literature review which defines EDI; 
briefly explains its concept, components, and hardware 
configurations; and discusses the benefits of EDI, the vari
ous cost categories to be considered and the issues related 
to the measurement of EDI costs and benefits. The second 
section presents a synopsis of the results of the research. 

2 What is EDI? , 

The definition of EDI as defined by SI1PROSA (Simplifi
cation Of International Trade Procedures in South Africa) 
is as. follows: 

"EDI is the electronic exchange of machine pro
cessable, structured data which has been formatted 
to agreed standards and transmitted across telecom
munications interfaces directly between different 
applications running on separate computers." 

EDI is the technology which moves data electronically, 
without humru1 interpretation or rekeying, between the 
sender's application program and the receiver's application 
program [8]. The data that is transmitted between trading 
partners is in a standardised format and represents common 
business correspondence such as purchase orders, invoices, 
and shipping notices [14]. 

EDI is a suhset of a larger class of systems known as 
inter-orgru1isational systems (IOS) [3]. What distinguishes 
EDI from other systems in this category is the fact that 
data flows directly from one computer system to ru1other, 
withouthumru1 intervention in between [1]. In other words, 
an important aspect of a true EDI system is that data must 
only be keyed into any computer system once by the owner 
or source of the data [17]. 

3 The Components of EDI 

Sending or receiving ru1 EDI message requires the follow
ing three elements: EDI standards, EDI software, ru1d EDI 
networks [8]. 

EDI Standards 

Standards are the key to making EDI viable[20]. It is 
the commonly agreed stru1dard format of business docu
ments between users that distinguishes EDI from other free
fonnat data flow systems [11]. EDI Standards are rules of 
format and syntax that govern electronic data interchange 

~ACJ/SART, No 11, 1994 

communications (16]. They are the common language 
which enable one application to understand the information 
passed to it from another application (13]. EDI standards 
may be proprietary, industrial (for example, ODETTE in 
the automotive industry), national (forexample, ANSI.X12 
in America) or international (the United Nation's EDI
FACT, which stands for EDI For Administration, Com
merce and Transportation). 

EDI Software 

EDI software performs three basic functions of data for
matting, data conversion, and message communication [8]. 
The formatting function is the most important function of 
EDI software as it translates data from an unstructured 
company-specific fonnat to an EDI standard format [19]. 
The conversion function extracts data from the company 
database and restructures it into a flat file which can be 
read by the translation software (15]. This conversion pro
cess is also known as mapping the application to the EDI 
software. Finally, the communications software controls 
the transmission and receipt of EDI messages by interfac
ing with the communications modem to establish the speed 
and type of transmission. 

EDI Networks 

There are essentially two ways in which trading partners 
can be connected: directly (point-to-point) or via a third 
party network [8]. 

In a direct EDI network, the computers of the trad
ing partners are linked directly, usually through dial-up 
modems (18]. A direct system works well when a com
pany is communicating electronically with only a limited 
number of trading partners. However, as the number of 
trading partners increases, the difficulty of maintaining 
open lines for the trading partners, of co-ordinating the 
timing of transactions, of assuring communications com
patibility, and of maintaining communications security also 
increases (2, 18]. To overcome these problems, many com
pru1ies trading via EDI communicate with trading partners 
through a third party network (22]. 

A third party network serves as an intennediary be
tween trading partners. A third party network perf onns the 
same function for electronic documents as a post office does 
for paper documents [14]. In addition to this fundamental 
mailbox service, a third party network may also provide 
value added services such as translation to EDI standard, 
international connections, connections to other third party 
networks and training [16, 19]. When additional services 
such as these are provided, the third party network is known 
as a Value Added Network or VAN [10]. 

4 EDI Hardware Configurations 

There is no specific hardware requirement in order to per
form EDI. As ED I software is available for mainframe com
puters, mid-range computers and microcomputers, EDI can 
operate on any of these hardware platfonns [9, 8]. The 
most common hardware and software configurations used 
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to perform EDI are discussed below. 
The first possible configuration is to have all the EDI 

software reside on the mainframe or mid-range computer 
and to have that computer perform all EDI functions. This 
configuration has the advantage of being able to process 
high volumes of transactions very rapidly. However, main
frame/mid-range EDI software is considerably more expen
sive than microcomputer software [8]. 

Alternatively, all EDI software can be housed on a 
microcomputer (PC), which performs all EDI functions. 
This configuration is also known as "stand alone" since 
the EDI activity is distinctly separate from other computer 
activity within the firm [8]. Stand-alone applications have 
the advantage of being relatively inexpensive, quick to set 
up and fairly easy to use. However, stand-alone EDI is not 
EDI in its truest sense since data received on the PC must 
be rekeyed before being processed [8]. 

A third way to configure an EDI system is to use a mi
crocomputer as a front-end-processor to a mainframe. In 
this configuration, data stored in the mainframe is extracted 
into a file and transferred to the PC which then perfonns 
the EDI functions of translation and transmission. This 
configuration has the advantage of being less expensive 
than a mainframe or mid-range application, while provid
ing more speed than a stand-alone application. However, 
this arrm1gement is not as inexpensive as the stm1d-alone 
configuration, nor is it a'i fast as a mainframe alone [8]. 

S The Benefits of EDI 

Although the types of benefits realised from EDI are similar 
across all usage of EDI, the degree to which the benefits are 
realised varies significantly from one user to another [8]. 
Various factors impact the extent to which EDI benefits 
are achieved, including tl1e hardware platfonn used, the 
volume of EDI transactions m1d the degree to which EDI is 
integrated witll existing applications [8, 19]. The benefits 
of EDI are both tangible and intangible[2]. 

EDI reduces the time in the business cycle from or
der placement to receipt of goods funds. This reduction in 
time Cc:'lll lead to additional benefits of reduced inventory, 
Just-In-Time mn production, Quick Response (QR) retail, 
increased cash flow m1d lower operating costs. EDI also 
eliminates much of tlle rekeying required under a mmmal 
system. This leads to fewer errors and, therefore, less mm1-
ual reconciliation of different documents; potential per
sonnel reductions m1d lower administration costs. These 
benefits are largely of a tm1gible nature. 

Furtllennore, because EDI reduces delays m1d provides 
more accurate information, compm1ies cm1 be more respon
sive to customers' needs. This may lead to better customer 
service and increased sales, ultimately contributing to en
hru1ced profitability m1d competitiveness. In addition, the 
reduction in administrative activity releases personnel to 
perfonn more effective and productive tasks. These bene
fits represent ink'U1gible benefits. 

Although tm1gible benefits such as cost reduction are 
significru1t, tlle most impork'Ult benefits of EDI are tlle in-
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tangible benefits which ultimately result in strategic advan
tage for the organisation [12, 14, 2, 3, 8]. These advantages 
include improved internal operations, increased customer 
responsiveness, improved trading partner relationships and 
supply-chain management, and increased ability to com
pete internationally. Another important "benefit" is the 
avoidance of what might happen to an organisation if EDI 
is not implemented. Although EDI cannot deliver long
term competitive advantage, failure to use it can deliver 
lasting competitive disadvantage[13]. 

6 The Costs of EDI 

The costs of implementing EDI vary significantly depend
ing upon the hardware platform used and the volume of 
EDI transactions transmitted [8]. The costs of implement
ing EDI are botll direct and indirect. Direct EDI costs may 
be categorised into investigation and research costs, hard
ware, software, communications, training and maintenance 
costs. 

Investigation and Research Costs 

A substm1tial cost may be incurred in tlle perfonnance of 
an initial investigation into EDI. This investigation focuses 
on aspects such as tlle technology of EDI, the business 
implications of EDI, tlle re-engineering of current business 
processes, tlle feasibility of EDI and the benefits and costs 
of EDI to the organisation. This investigation represents a 
once-off fixed cost incurred early in the EDI effort. 

Hardware Costs 

EDI hardware costs include the purchase of any computer 
equipment necessary to perfonn EDI. While most organisa
tions are likely to already have all the necessary equipment, 
some orgru1isations may need to purchase a microcomputer 
ruul/or a modem for communications purposes. 

· Software Costs 

There are essentially two software costs: thecostoftheEDI 
software m1d tlle cost of modifying existing applications in 
order to integrate the EDI software with business systems. 

EDI software may be purchased from software vendors 
or developed in-house. Usually, the software is purchased, 
as developing customised software is considerably more 
expensive m1d because a wide rm1ge of EDI software is 
available on the market, particularly for microcomputer 
ru1d front-end applications. In general, EDI software for 
a mainfrmne is significmll.ly more expensive than for a 
microcomputer [8]. 

Another factor that influences software costs is the de
gree to which EDI is integrated with internal applications. 
If EDI is implemented as a stand-alone function, no addi
tional software, beyond the trru1slation software, is needed. 
However, if the EDI system is highly integrated with inter
nal application systems, additional software development 
and modification is necessary. 
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Communications Costs 
Costs are incurred in the actual transmission of ele.;:tronic 
cmmnunications between trading partners. If trading part
ners are linked directly; the communications costs will vary 
depending upon whether dedicated communication lines or 
public communication lines are used. Where third ·party 
networks or VANs are used, both once-off ,md on-going 
costs are incurred. The on-going costs are of a variable 
nature and will therefore depend on the volume of EDI. 

Ti·aining Costs 
Virtually every implementation of EDI requires some fonn 
of training for both compruiy mid trading partner personnel. 
Training may be provided in-house as well as by vendors 
or VANs. The most significant runount of training is in
curred up-front, wiU1 a limited level of on-going training 
required to keep personnel abreast of chruiges in struidards 
mid technology [8]. 

Maintenance Costs 
On-going maintenruice of EDI software is necessary to en
sure Uiat the software crui hruidle updated versions of EDI 
stmidards, as well as to incorporate new messages. Furtlier
more, tlie addition or modification of a message may require 
operational systems that function around that message to 
be adapted. Software maintenru1ce costs vary depending 
on tlie computer platfonn mid EDI software used. 

In addition to the above-mentioned direct costs of EDI, 
indirect costs may also be incurred. Indirect costs include 
the following: 

• EDI has tlie potential to bring about fundrunental 
clumge in the way business is done. Ready acceptmice 
of such chru1ge is rare [2]. 

• EDI introduces a risk to the integrity mid confidentiality 
of wmsmitted infonnation [7]. Sensitive or competi
tive infonnation may be divulged (either accidentally 
or deliberately) on networks or in the mailbox stor
age syslem [24J. In addition, EDI messages may be 
corrupted or lost while being trruismitted [ 12]. As a re
sult, security policies ,md procedures must be put into 
place to ensure autJiorised trnnsaction processing mid 
the prevention ,md detection of data mruiipulation or 
loss [2]. 

• The removal of paper documents mid tlle traditional 
audit trail in rui EDI system makes tlie tracing of trmis
actions from Uieir source to tlle records in tlle books of 
account, or vice versa, more difficult [ 12]. 

• The legal structure mid rules are builtto serve a paper
based trade system [13]. As mmiy of tlie existing terms 
mid conditions of trade include references to paper mid 
postal systems, it is necessary for trading partners to 
negotiate mid enter into a well-structured interclumge 
agreement [7, 13] 

• The elimination of humrm processing of documents 
chmiges Uie org,misation's internal control environ
ment, necessitating Uic modification of existing inter
nal. contrnls [18]. 

• EDI poses a risk to tJie continuity of business [24]. 
Procedures need to be developed mid implemented to 
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enable the organisation to continue transacting should 
the system by unavailable for an extended period [12). 

7 Measuring EDI Costs and Benefits 

There are two import.:-uit characteristics of EDI costs and 
benefits. Firstly, costs are incurred relatively early in tlle 
EDI effort while savings are realised later [8]. Secondly, the 
costs of implementing EDI are usually readily identifiable 
and quantifiable, while the benefits associated with EDI, 
although typically far outweighing the costs, arc not always 
as clearly visible and measurable [22, 12) 

EDI typically does not deliver quick payback [22]. A 
large portion of EDI costs tend to be fixed, up-front-costs 
which are incurred before any EDI can actually be per
fonned. The benefits tend to be long-tenn and only begin 
to be apparent at a later stage in the EDI effort. The benefits 
are most limited during tlle time when tlle costs tend to be 
the highest [8J. 

Although mi organisation may incur indirect costs as 
a result of implementing EDI, tlle majority of the costs 
incurred arc hard figures which crui be easily quruitified. 
Benefits, on the other hmid, are predominately soft or in
t.:'Ulgible, and subsequently difficult to measure. Estimating 
the runount of inventory tliat will be saved, the runount of 
paperwork that will be reduced, or tlle number of personnel 
that will be relea<;ed is often suhjective, mid although dif
ficult, it is not impossible. However, measuring the effect 
to tl1e bottom-line of improved customer service, enhruiced 
trading partner relationships, increased ability to compete 
internationally, improved infonnation accuracy, ruid more 
efficient internal operations, is virtually impossible [8]. 

As the majority of costs tend to be hard figures, which 
are relatively easily qumllified, the research attempts to es
timate tlle monet.:1ry value of these costs. The research does 
not attempt to mem;ure the indirect costs of EDI. Further
more, this research does not aim to qumHify EDI benefits 
for three reasons. Firstly, EDI benefits are largely of an 
int.:-uigihle nature. Secondly, the technology of EDI is rela
tively immature in Soul11 Africa. In general, as technology 
matures, so U1e benefits of Uiat technology become more 
e,tsily qmmtifiable [20]. Thirdly, qumllifying tlle benefits, 
even tlie more t.:'Uigihle benefits, is highly subject to a par
ticular orgmiisation a,; it depends on, inter alia, the cost of 
performing the mmiual processes prior to EDI. 

8 Research Methodology 

Henefit,; Assessment 

There is a wide rcmge of benefits associated with EDI ruid 
because of this extreme number of benefit issues, it was de
cided that a relatively large number of orgruiisations should 
be surveyed. for U1is reason, it was concluded that the best 
way to conduct this aspect of the research was by meruis of 
a questionnaire. 

Questionnaire A, a copy of which is appended to tllis 
article, wa<; designed to mca<;ure tlle extent to which the 
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benefits of EDI are being realised. One hundred question
naires were mailed to firms that have implemented EDI. 
Forty questionnaires were returned, of which two had not 
been completed. The remaining 38 questionnaires were 
used for data analysis. However, 9 of the 38 companies 
were either investigating EDI or were in the internal test
ing or pilot stages of implementation. For this reason, they 
were unable to comment on the realisation of benefits, and 
Part C of the questionnaire was omitted. This resulted in 
only 29 questionnaires being available for benefits analysis. 

Cost Assessment 

Due to the complex nature of EDI costs and the consider
able time and effort required by an organisation to compile 
such information, it was decided that a mailed question
naire would be inadequate for this aspect of the research. 
Therefore, this research was conducted by means of de
tailed interviews with six organisations. These organisa
tions comprised two V ANs, two EDI software vendors and 
two organisations that have implemented EDI. 

Questionnaire B, also appended, was designed as an 
interview guide which, if possible, was completed by the 
interviewee. 

9 Findings and Results of Research 

Analysis of Response By Industry 

Part A of Questionnaire A identifies the industry in which 
the respondent's organisation operates. The pie chart in 
Figure 1 shows the proportion of respondents in each in
dustry classification. The "Other" category comprises the 
Telecommunications, Financial Services, Transport and 
Export industries. Manufacturing, Retail and Mining in
dustries were the best represented, containing 52%, 16% 
and 11 % of the questionnaire respondents respectively. 

2,6% Export 
2,6% Tnmsport 

2,6% Financial services 
2,6% Telecommunications 

5,3% Health 

Mining .5,3% Chemical 

Figure 1. Analysis of Respondents by Industry 

Analysis of General EDI Details 

Part B of Questionnaire A attempted to extract general 
details regarding the implementation of EDI in the respon
dent's orgru1isation. The data is ru1alysed as follows. 
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Breakdown by EDI Implementation Stage 
Figure 2 shows the proportion of respondents in each EDI 
implementation stage. The EDI status of the majority of 
questionnaire respondents is live (63% ). The pilot stage is 
represented by 24% of the respondents, while investigation 
and internal testing are being performed by 8% and 5% of 
the respondents respectively. 

Internal testing 

Figure 2. Analysis of Respondents by EDI Implementation Stage 

Breakdown by Trading Partner Type 
Trading partner type refers to whether an organisation is 
an initiator and industry leader of EDI (known as the hub 
company) or a follower of that hub company. A follower 
usually implements EDI upon request, or even demand, by 
the hub. Figure 3 illustrates the number and percentage of 
respondents per trading partner type. 

Neutral 
organisation 

Hub organisation 

Figure 3. Analysis of Respondents by Trading Partner Type 

Of the 38 questionnaire respondents, 21 % classified them
selves as hub compru1ies, which had insisted that their trad
ing paru1ers comply witJ1 their request for EDI. The major
ity, that is 74% of the respondents, classified themselves 
as followers. Two of the respondents (5%) stated that they 
were neither a leader nor a follower, ru1d that there existed 
a mutual commitment towards EDI in their industry. 

Breakdown by Platform 
The pie chart in Figure 4 shows the proportion of respon
dents that have implemented EDI on each of the major plat
form configurations. The majority of respondents (56%) 
have implemented EDI on a stru1d-alone PC. A PC front
end to a mainfrrune computer is the next most widely used 
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configuration (18%). Mid-range computers and PC front
end/mid-range computers are used equally by respondents. 
A mainframe computer on its own is not used by any of the 
respondent organisations. 

PC front-end 
mainfrrune PC front-end 

mid-range 

Mid-range 

Figure 4. Analysis of Respondents by Platfonn on which EDI is 
Implemented 

I 

Reasons for implementing EDI 
Table 1 details the reasons cited by respondents for im
plementing EDI and their corresponding frequencies. This 
question (Part B, Question 5) was presented in open-ended 
form, and responses were grouped to represent, as closely 
as possible, the words of the respondents. Many respon
dents omitted to answer it, while others furnished more 
than one reason for implementing EDI. For this reason, the 
results of the analysis of this question's data are not com
pletely representative. It"does serve, however, to highlight 
the major concerns of orgru1isations when implementing 
EDI. 

Table 1. Reasons Given for Implementing EDI 

Reasons for implementing EDI Nr % 

1. Business survival 14 23,7 
2. Reduce errors 9 15,2 
3. Improve customer satisfaction 8 13,5 
4. Reduce costs 7 11,9 
5. Reduce inventory holdings 6 10,2 
6. Reduce payment delays 4 6,8 
7. Improve trading partner relations 3 5,1 
8. Achieve competitive advru1tage 3 5,1 
9. Improve data integrity 3 5,1 
10. Improve internal operations 2 3,4 

59 100% 

Of particular interest, is the most frequently cited rea
son for implementing EDI, that is, for business survival. 
Many of these respondents stated that they had imple
mented EDI in order to comply with a major customer's 
request. They either invested in EDI or faced the loss of 
importmlt business. Oll1ers stated that EDI was set to be
come ru1 accepted way of doing business in the future, ru1d 
that at some stage, would be essential for business sur
vival. These results suggest that the use of EDI in certain 
South Africru1 industries has ·grown to the level where it is 
considered essential for conducting business. 
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Other commonly cited reasons for implementing EDI 
include improvement of customer satisfaction, decrease or 
elimination of errors and reduction in costs. 

Analysis of Message Types Transmitted 
Table 2 analyses the number of organisations that trans
mit each type of electronic message. The most frequently 
transmitted message is an order, which is transmitted by 
86,8% of the organisations surveyed. Invoices (28,9% ), 
payments (21,1 %), shipping confinnations (21,1 %), pric
ing confinnations (13,2%), transaction acknowledgements 
(7 ,9% ), and tenders, quotes and product information (7 ,9%) 
are also frequently transmitted messages. 

Analysis of Benefits Realised 

Part C of Questionnaire A attempted to measure the extent 
to which the benefits of EDI have been realised by means of 
twelve four-point scales, each representing an EDI benefit. 
As stated above, only 29 of the 38 respondents were able 
to complete this section of the questionnaire. 

The results of Part C are presented in Table 3, which 
contains, for each questionnaire, the response for each of 
the twelve benefits, represented by a number between 1 
and 4. A score of 1 suggests that the benefit has not been 
realised at all, while a score of 4 means that the benefit has 
been extensively realised. The average benefit realised for 
each respondent is given, as well as the average level of 
realisation for each benefit. An average score above the 
mean of 2,5 suggests that the benefit is being realised to 
some extent, while ru1 average score below 2,5 implies that 
the benefit is not being realised. 

The Average Benefit Realised Per Industry 
Table 4 details the average benefits realised per industry. 
The Chemical, Transport, Finru1cial Services and Telecom-

Table 4. Analysis of Benefits Realised per Industry 

Industry Number Avg benefit 
Oll1er 4 3,49 
Health 2 3,36 
Retail 6 2,58 
Mining 3 2,40 
Mrumfacture 14 2,16 
Overall average 2,798 
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munications industries were each represented by only one 
respondent, and were therefore combined into the "Other" 
category. 

The average benefit rru1ges from 2,16 for the manu
facture industry, to 3,49 for the "Other" category which 
comprises the four industries mentioned above. With the 
exception of the mrumfacturing industry, the industry av
erages are above 2,5 suggesting that the benefits of EDI 
are being realised to a certain extent. The overall aver
age for all organisations is 2, 798. These results should be 
interpreted with caution due to the uneven distribution of 
respondents between industry categories. 
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Table 2. Analysis or Message 'Iypes Transmitted 

%of 
companies 

Message type Frequency of transmitting 
transmission message 

1. Order 33 86,8% 
2. Invoice 11 28,9% 
3. Payment 8 21,1% 
4. Shipping confinnation 8 21,1% 
5. Pricing confirmation 5 13,2% 
6. Transaction acknowledgement 3 7,9% 
7. Tenders, quotes & product info. 3 7,9% 
8. Technical specification 2 5,3% 
9. Medical aid claim and response 2 5,3% 
10. Goods received confirmation 1 2,6% 
11. Contract confirmation 1 2,6% 
12. Statement 1 2,6% 
13. Stock availability advice 1 2,6% 
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Table 3. 

I No. I Qt Q2 Q3 Q4 QS Q6 Q7 Q8 Q9 QlO Qll Q12 I Avg I 
1 2 1 3 4 3 3 1 4 2 1 3 1 2.33 
2 3 4 4 4 4 4 3 4 3 3.67 
3 1 2 1 3 4 1 1 1 1 1 1 1 1.50 
4 1 1 1 1 4 3 1 3 1 2 1 2 1.75 
5 1 1 4 1 3 2 1 1 1 1 2 1 1.58 
6 1 1 4 4 4 4 4 1 1 1 1 1 2.25 
7 3 4 3 4 4 3 3 3 3 3 3.30 
8 1 1 4 4 4 4 4 1 1 4 4 2.91 
9 1 1 1 1 1 4 3 4 1 1 1 1 1.67 

10 1 3 3 3 2 3 1 1 1 1 1 1 1.75 
11 1 2 3 3 2 4 3 1 1 4 3 2.45 
12 4 4 4 4 4 4 4 4 4.00 
13 4 3 4 4 4 4 3 4 4 3 3.70 
14 1 3 3 2 4 1 4 4 I 1 2 2.36 
15 3 3 3 3 3 4 3 3 3 4 3 4 3.25 
16 2 1 3 3 4 1 3 1 I 4 2 2.27 
17 3 3 3 3 3.00 
18 2 2 3 1 4 4 2 2 1 1 4 1 2.25 
19 1 I 1 1 1 1 1 1 1 1 1 1 1.00 
20 1 1 4 1 3 4 3 3 1 2 1 3 2.25 
21 4 4 4 3 4 4 4 4 4 4 4 4 3.92 
22 1 2 4 1 2 3 3 3 1 1 3 3 2.25 
23 1 2 1.50 
24 3 3 3 3 3 3 2 2 3 3 2.80 
25 3 3 4 3 3 4 3 4 4 4 4 4 3.58 
26 3 3 3 3 3 3 3.00 
27 3 3 I 3 4 3 3 3 2 2 2.70 
28 3 3 4 3 3 3 3 3 2 2 2 2.82 
29 1 1 1 2 3 3 3 3 1 1 1 1 1.75 

Avg 1.57 2.05 2.96 2.30 3.00 3.39 2.62 2.93 2.04 1.84 2.52 2.35 
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The Average Benefit Per Platform 
Table 5 details the average benefits realised per EDI plat
fonn category. The mainframe category has been omitted 

Table S. Analysis of Benefits Realised per Platform 

EDI platform Number Avg benefit 
Mid-range 2 3,80 
PC front-end 12 2,66 
PC 15 2,27 
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since it contains no respondents. In addition, data for both 
PC/mid-range and PC/mainframe front-end configurations 
have been consolidated into one category "PC front-end". 

Toe average benefit is 2,27 for a stand-alone PC imple
mentation, 2,66 for a PC front-end implementation, and 3,8 
for a mid-range implementation. It would appear, there
fore, that the highest degree of benefits are being realised 
in organisations f:bat have a mid-range EDI configuration 
and that the benefits are being realised to a lesser degree on 
stand-alone PC configurations. Once again, however, these 
results should be interpreted with caution due to the uneven 
distribution of respondents between platform categories. 

The Average Benefit Realised Per Benefit Category 
'fflble 6 details the extent to which each benefit of EDI has 
~iftealised by respondent organisations. The results sug
gest that the benefits being realised to the greatest extent are 
the improvement of data integrity, followed by the achieve
ment of closer trading partner relationships. The benefits 
which have an average score of less than 2,5- thereby sug
gesting that they are not being realised - are the reduction in 
inventory holdings, facilitation of JIT ordering, improved 
supplier responsiveness, decreased mailing costs, reduced 
forms and stationery expenses, and the optimal utilisation 
of staff. . 

A possible reason for the poor realisation of EDI bene
fits is that many organisations are still running paper-ha.~ 
systems in conjunction with EDI systems in order to ac
commodate those trading partners that have not yet imple
mented EDI. With time, more and more trading partners 
will be connected electronically to an organisation, reduc
ing the extent of manual, paper-ba.~d processing ru1d trru1s
mitting of trru1saction documentat.ion, ru1d consequently, 
increasing the degree to which the benefits of EDI are re
alised. 

The Success Rating of EDI 
Part D of Questionnaire A contained a four-point scale 
which aucmpted to assess the success of the EDI imple
mentation as perceived by the respondent. A respon~e of 
1 suggests that the implementation of EDI was a complete 
failure, while a response of 4 indicates that the implemen
tation of EDI was highly successful. 

The Average Success Rating Per Industry 
Figure 5 illustrates the average success rating of EDI per 
industry in the fonn of a bar graph. The category "Other", 
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comprises data of four industries, namely Chemical, Trans
port, Financial Services and Telecommunications. 

The average success rating ranges from 2,75 for the 
four industries in the "Other" category, to 3,33 for the min
ing industry. The average for each industry surveyed is 
weighted slightly towards the positive side, indicating that 
the majority of respondents perceive EDI to be operating . 
successfully in their organisations. The overall average 
success rating for all organisations is 3,096. These results 
should be interpreted with caution due to the uneven dis
tribution of respondents between industry categories. 

The Average Success Rating Per Platform 
Figure 6 illustrates the average success rating per EDI plat
form category. Once again, the mainframe computer cat-

. egory has been omilled ru1d data for PC/mid-range and 
PC/mainfrrune front-end configurations have been consol
idated into the category "PC front-end". 

The average success rating is 3,36 for a PC front-end 
implementation, 3,00 for a stru1d-alone PC implementation, 
ru1d 3,00 for a mid-rru1ge implementation. It would there
fore appear that the highest degree of success is associated 
with PC front-end EDI configurations. Once again, how
ever, these results should be interpreted with caution due 
to the uneven distribution of respondents between platform 
categories. 

Analysis of Costs 
The issue of estimating the costs of implementing and per· 
Conning EDI is a complex one. This is a result of the 
mru1y hardware, software, and trru1smission options avail
able ru1d the vruious factors which detennine the level of 
cost. Despite these difficulties, the following section at
tempts to estimate a rru1ge for each cost element and for 
each hardware platfonn. The implementation of EDI on 
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Table 6. Analysis of Benefits Realised per Benefit Category 

Benefit category Avg benefit 
1. Inventory holdings reduced 1,57 
2. JIT ordering enabled 2,05 
3. Customer satisfaction increased 2,96 
4. Supplier.responsiveness improved 2,30 
5. Closer trading partner relations 3,00 
6. Data integrity improved 3,39 
7. Payment delays avoided 2,62 
8. Clerical errors reduced 2,93 
9. . Mailing costs decreased 2,04 
10. Fonns & stationery expenses reduced 1,84 
11. More accurate & timeous info. 2,52 
12. Staff more optimally utilised ,. 2,35 

a mainframe alone, that is without a PC front-end, is un
common in South Africa. For this reason, the information 
available for a mainframe implementation is not compre
hensive. The range of figures for each cost component is 
conµuned in Table 7. 

Initial Costs 
The initial cost incurred to investigate the technical and 
business issues of EDI is independent of the platform cho
sen for implementation. This activity ·usually requires nu
merous hours of top management's time and frequently an 
external consulL:-u1t is hired. Estimates range from approx
imately R20000 to R250000 for consulting fees, and from 
between three and one ~undred hours of management's 
time. 

Other initial costs include legal fees incurred in draw
ing up the contracts between trading partners and marketing 
expenses in order to gain trading partner involvement. Le
gal fees are estimated at R3000, but will depend on the 
number of trading partners involved. The cost of mar
keting varies depending on each organisation, and will be 
high in hub companies, and low, possibly non-existent, in 
other companies .. For this reason, it is difficult to estimate 
marketing costs. 

Hardware Costs 
In most cases, organisations already possess computer 
equipment on which their internal applications run. There
fore, no additional hardware cost is incurred. However, 
existing hardware may have to be updated to perfonn EDI. 

Mainframe Implementation If the mainframe approach 
is selected, the hardware is already available m1d no hard
ware costs will be incurred. 

Mid-range Implementation If the stm1d-alone mid
range approach is chosen, the hardware is generally already 
available and no hardware costs will be incurred (mid
nmge computers vary in price from between R70 ooo·m1d 
R700 000). In certain circumstc'lllces, existing mid-range 
hardware may need to be updated. One organisation in
terviewed estimated the cost of upgrading their mid-range 
computer at R200 000. 
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Overall average 2,46 

,! ' ' .• 

Stand-alone ~C and PC Front-end Implementations 
The majority of organisations implement EDI on either 
a stand-alone PC or a PC front-end. In both cases, a pow~ 
~rf ul PC and necessary peripherals will have to be acquired 
if not 'already available which will cost in the region ot 
R6000 to RlOOOO. Upgrading an existing PC may cost up 
to R2000. 

Communications Equipment Costs 
A modem is required in .order to trc'U1smit data via dial-up 
lines. 1bis costs in the rm1ge of RlOOO to R4000, depend
ing on the baud rate required. If the front-end processor of 
a mid-range or mainframe computer contains communica
tions functionality, the purchase of a modem is unnecessary. 

Alternatively, if the X25 network is chosen, spe
cial equipment must be purchased costing approximately 
R12000 for a PC, and between R20000 and R30000 for 
mid-range. No information was obtained regarding the 
X25 network costs for mainframes. 

EDI Software Costs 
EDI software consists of trm1slation software, mapping 
software and communications software. In addition, con-

. nection to most VANs necessitates the purchase of connec
tion software. The EDI software figures estimated below 
include the costs of all the above-mentioned components. 

EDI software for a PC ranges between RlOOOO and 
R22000 in cost. Mid-rm1ge software is estimated to be be
tween R55000 m1d R500000. No infonnation was obtained 
regarding the cost of mainframe EDI software. 

Application Modification Costs 
This cost is very difficult to estimate because it is differ
ent for every orgm1isation. Modification costs depend on 
the orgm1isation's internal applications, the degree of in
tegration required between the EDI software and internal 
applications, ~md the number of EDI messages to be inte
grated. 

One organisation interviewed, stated that the modifica
tion of their internal systems had L:'lken three to four days per 
message. An interview with a software vendor, revealed 
that the application integration cost is R30000 per mes-
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Table 7. The Range or Costs for each Quantifiable EDI Cost Component 

Cost category PC Mid-range Mainframe 
1. Hardware Requirements 

Upgrade Existing RO-R2000 n/a n/a 
Purchase New R6 000-RlO 000 n/a n/a 

2. Communication Equipment 
Dial-up Lines: Modem Rl OOO-R4 000 RO-R4000 RO-R4000 
X25 Network: Equipment ±R12000 R20 OOO-R30 000 no data available 

3. EDI Software RIO OOO-R22 000 R55 OOO-R500 000 no data available 
4. Training Rl OOO-R4000 R4 OOO-R8 000 R5 000-RlO 000 
s. EDI Software Maintenance R500-R4300 R7 500-Rl2 000 no data available 

(per annum) 
6. VAN Costs 

Monthly transmission costs R500-R2000 ±RlOOO ±Rl 500 

sage. This cost applies to all platfonns. However, a new 
EDI product recenlly released by them, eliminates appli
cation integration (integration between the application and 
the EDI software) completely. The remaining systems inte
gration (integration between various intemal applications) 
cost is R12000 per message. This product is available on 
mid-range computers only. 

Registration Costs 
Value Added Networks may charge a small registration fee. 
Telkom SA charges R14,24 to register an X.400 mailbox. 

.Training Costs 
:The cost of EDI training nmges between R 1000 and R4000 
for a PC implementation,R4000 and R8000 for a mid-rru1ge 
implementation, and R5000 and RlOOOO for a mainframe 
implementation. 

EDI Software Maintenance Costs 
EDI software purchased from a software vendor is usu
ally maintained by them at an annual charge (quoted as a 
percentage (10% to 15%) of the EDI software cost). Main
tenance cost estimates for a PC implementation range be
tween R500 and R4300 per annum. Estimates for a mid
rru1ge implementation range between R7500 ru1d R.12000. 
No infonnation wa~ obtained for mainfrrune implementa
tions. 

Monthly Transmission Costs 
The cost of trru1smission varies between orgru1isations de
pending on U1e communications medium used, the VAN 

· used, ru1d the volume of messages transmitted. An esti
mated monthly VAN charge is between R500 and R2000 
for a PC, RIOOO for a mid-rru1ge computer and R1500 for 
mainframe computer. The monthly cost structures for Uuce 
South Africru1 VANs arc shown in Table 8. 

10 Conclusion 

The research set out Lo m1swer the research questions posed 
at the outset of t11is paper. In the opinion of the author, 
this objective ha~ been achieved. However, the benefit-
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realisation results should be interpreted with caution due to 
the relatively small sample of organisations and the uneven 
distribution of respondents between industry categories and 
hardware platfonn categories. 

The first objective was to measure the extent to which 
the benefits of EDI are currently being realised in South 
Africa The research results suggest that, with the excep
tion of the manufacturing industry, all industries surveyed 
are realising some degree of benefit from EDI. Further
more, the results suggest that mid-range EDI applications 
are generating the most benefit, while stand-alone PC im
plementations are ·not delivering any benefit. It appears that 
the benefits being realised to the greatest extent are the im
provement of data integrity, followed by the achievement 
of closer trading partner relationships. The benefits that 
are being realised to a lesser degree are the reduction in 
inventory holdings, facilitation of JIT ordering, improved 
supplier responsiveness, decreased mailing costs, reduced 
forms and stationery expenses, and the optimal utilisation 
of staff. 

The second objective was to measure the cost of imple
menting EDI on each hardware platform. It was possible 
to estimate costs Uiat are not influenced to a large degree by 
company-specific factors. The costs which depend largely 
on the specific orgm1isation and on the volume of EDI ef
fected, were difficult. to estimate accurately. In addition, 
due to the lack of use of mainframe for EDI implementa
tion in South Africa, the cost estimates for this platform are 
not comprehensive. The factors which impact the level of 
costs incurred were identified. 

This research may be extended by identifying the vari
ables which affect the degree to which EDI benefits are 
realised. It is expected that a relationship exists between 
the benefit achieved ru1d the number of years trading with 
EDI, the number of EDI trading partners, the number of 
different messages, the number of daily EDI transactions, 
and the percentage of all trru1sactions that are effected by 
means of EDI. In addition, further research may focus on 
the distinction between initially estimated costs and bene
fits and those actually realised after implementation. 
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Table 8. The Monthly Cost Structures for Three South African VANs 

Charge Telkom X.400 (1993) "VAN A" (1992 figures) "VAN B" (1992 figures) 

Subscription RlOO per month 

Transmi~ion The first 2048 characters cost Charges based on complex for- Charges based on reducing rate. 
R0,31 to transmit. Thereafter, mula, which depends on vol- The higher the volume transmit-
the charge is R0,03 per 2048 umes sent per transmission. ted, the lower the charge. The 
characters. A few large transmissions per first MByte costs R203, the next 

month cost less than many small 4MB ytes cost R 120/MB yte, and 
transmissions. thereafter, the cost is RlOO per 

MByte. A handling charge of 
R0,20 per transaction is levied 
after the first 25 transmissions 
of the month. 

The charge for 1 MB yte of data The charge for 1 MB yte of data The charge for 1 MB yte of data 
is approximately R15. varies between R550 and R2 is approximately R200. 

400. 

Connection RO, 16 per minute 
to mailbox 

St9rage R0,021 per 10 KBytes for every Storage up to 48 hours is free of Storage up to 120 hours is free 
charge 24 hours a message is left in the charge. 

mailbox after being "read". 
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Questionnaire A Benefit Analysis 

The following questionnaire1 has been designed to exam
ine the extent to which the benefits of electronic data inter-
change (EDI) are being realised in South Africa. . 

The questionnaire ~as been divided into four parts. 
Part A relates to infonnation about your organisation. Part 
B examines the details of the implementation of EDI in 
the organisation. Part C assesses the degree to which the 
benefits of EDI have been realised. Finally, in Part D, I 
would like you to rate the overall success of EDI in your 
finn, and would welcome any further comments that you 
would like to make. 

Part C of the questionnaire use~ a four point scale: I = 
Not realised, ... 4 = Extensively realised 

For each question please tick the appropriate block 
that corresponds to your opinion of the degree to which 
the particular benefit has been realised. Please do not tick 
between the numbers. 

For cxrunple, your finn's inventory holdings may not 
have decreased as a result of implementing EDI, and there
fore' your rating for the first question of Part C will be 1 
(Not realised). 

If you feel that the degree to which the benefit has been 
realised is on tl1e good side of average, your rating for the 
srune question will be 3. 

Please ensure that all questions are answered by 
ticking one and only one response. 

The questionnaire should not take more thru1 15-20 
minutes to complete. All infonnation supplied by respon
dents will be treated witl1 the uunost confidence. 

Thru1k you very much for your assistm1ce in this re
search. Please return your completed questionnaire by 30 
September 1993 in tl1e self-addressed envelope provided 
or fax it to (011) 339-5760 (ATI: Glenda Harrington). 

Part A 
Please supply the following infonnation about your firm: 

l11dicate with a tick the industry in which your firm op
erates. Mmmfacturing, Fimmcial services, Chemical Re
tail, Mining, Tnmsport. If other. then plca~e specify: ... 

Partll 

Please supply t11c following information about tl1e imple
mentation of EDI in your finn. 

I. Indicate with a tick t11c implementation stage your firm 
is currently in: Investigation. Pilot. Internal testing. 
Live. 

2. If "live" was m1swered in question I. how long hm, 
your firm been trading electronically'! 

3. Specify the number of finns or organisations in each 
category wit11 which your firm trades electronically. 
Suppliers, Customers 

If ot11er, then please specify: ... 
4. Indicate with a tick the class in which your firm falls 

into wit11 respect to its implementation of EDI. 

I Editor's notc: h was 1101 possible to rt'produce the questionnaires in 
thl.'ir original form and layout - only the content is reproduced. 
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• Yourfinn insisted that its trading partners comply 

• Your finn complied with hub company's request 

(A hub company is the initiator of trade via EDI.) 

5. Give a brief reason why your finn decided to implement 
EDI. 

6. Indicate with a tick the platfonn on which EDI has 
been, or is intended to be, implemented in your finn. 
PC's, Mid-range, Mainframe. 

If other, then please specify: ... 
· 7. Indicate by means of tick, the type of message that is, 

or is intended to be, trru1smitted electronically by your 
finn. Order, Invoice, Payment, Technical specification, 
Shipping confinnation. 

If other, then please specify: ... 

8 .. Estimate the number of daily EDI trru1sactions that are, 
or will be~ effected between your finn and its trading 
partners. 

9. Estimate the percentage of all your finn's transactions 
that are, or will be, transmitted electronically. 

Partc 
Answer the following set of questions by ticking the re
sponse which corresponds to the degree to which each EDI 
benefit has been realised by your finn. Leave out this sec
tion if your finn is still investigating the implementation 
of EDI, and instead, briefly mention anticipated benefits in 
Part B, question 5. 

1. Inventory holdings have reduced. 
Not realised I 2 3 4 Extensively realised 

2. Just-iIHime ordering has been enablep. 
Not realised 1 2 3 4 Extensively realised 

3. Customer satisfaction has increased. 
Not realised 1 2 3 4 Extensively realised. 

4. Supplier responsiveness has improved. 
Not realised I 2 3 4 Extensively realised 

5. A closer relationship with trading partners has resulted. 
Not realised I 2 3 4 Extensively realised 

6. The integrity of data ha~ improved. 
Not realised I 2 3 4 Extensively realised 

7. Payment delays arc avoided as a result of fewer mis
match problems. 

Not realised l 2 3 4* Extensively realised 
s'. Clerical errors have reduced. 

Not realised I 2 3 4 Extensively realised 

9. Mailing costs have decreased. 
Not realised I 2 3 4 Extensively realised 

I 0. Forms ru1d stationery expenses have reduced. 
Not realised I 2 3 4 Extensively realised 

11. Better. more timcous ru1d up-to-date infonnation is 
available for decision making. 

Not realised 1 2 3 4 Extensively realised 
12. Staff have been released from routine work and are 

more optimally utilised. 
Not realised I 2 3 4 Extensively realised 

13. Were ru1y unrullicipated benefits realised by your finn 
after trading had commenced via EDI? If so, give de
tails. 
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Table 9. 

1. Initial costs: 
1.1 Investigation and research 
1.2 If other, then please specify: 
2. Set-up costs: 
2.1 Hardware 
2.2 Communication Equipment 
2.3 EDI Software 
2.4 Modification to existing applications 
2.5 Registration 
2.6 If other, then please specify: 
3. On-going costs: 
3.1 Training 
3.2 Maintenance of hardware and software 
3.3 VAN 
3 .4 If other, then please specify: 
4. Notes: 

PartD 
How would you rate the success of the implementation of 
EDI in your finn? 

Complete failure 123 4 Extremely successful 
Please supply any further comments you wish conceming 
the implementation of EDI in your finn. 
If you wish, supply the nrune of your company. 

Questionnaire B Cost Analysis 

The following questionnaire has been designed to assess 
the costs of trading electronically in South Africa. The aim 
is to achieve an estimate of the total cost for various sizes 
of EDI implementation . 

Please supply average cost estimates for each platfonn 
~md cost category. If it is necessary to clarify ru1y in
formation provided or to bring further infonnation to my 
attention, please make use of the space provided marked 
"Notes" at the end of the questionnaire. 

Thru1k you very much for your assisk'U1cc in this re
search. Please return your completed questionnaire by 30 
September 1993 in the self-addressed envelope provided 
or fax it to (011) 339-5760 (ATT: Glenda Harrington). 

Please supply the infonnation in Table 9 regarding the 
cost of implementing EDI on various platforms. 
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The prime purpose of the journal is to publish original 
research papers in the fields of Computer Science and In
fonnation Systems, as well as shorter technical research 
papers. However, non-refereed review and exploratory ar
ticles of interest to the journal's readers will be considered 
for publication under sections marked as Communications 
or Viewpoints. While English is the preferred language 
of the journal, papers in Afrikaans will also be accepted. 
Typed manuscripts for review should be submitted in trip
licate to the editor. 

Form of Manuscript 

Manuscripts for review should be prepared according to the 
following guidelines. 

• Use wide margins and 1 t or double spacing. 

• The first page should include: 

- title (as' brief as possible); 

- author's initials and surname; 

- _author's affiliation and address; 

- an abstract of less th,m 200 words; 

- an appropriate keyword list; 

- a list of relevant Computing Review Categories. 

• Tables and figures should be numbered and/ titled. 
Figures should be submitted as original line draw
ings/printouts, and not photocopies. 

• References should be listed at the end of the text in 
alphabetic order of the (first) author's surnmne, m1d 
should be cited in the text in square brackets [l-=-3]. 
References should take the fonn shown at the end of 
these notes. 

Mmmscripts accepted for publication should comply with 
the above guidelines (except for the spacing requirements), 
and may be provided in one of the following fonnats (listed 
in order of prefere1.1ce): 

1. As_ (a) 1Hp( file(s), either on a diskette, or via e
mail/ftp - a lbTp( style file is available from the pro
duction editor; 

2. As m1 ASCII file accompanied by a hard-copy showing 
fonnatting intentions:' 

• Tables m1d figures should be on separate sheets of 
paper, clearly numbered on the back m1d ready for 
cutting m1d pasting. Figure titles shouJd appear 
in the text where the figures are to be p~aced. 

• Mathematical m1d other symbols may be either 
hm1dwritten or typed. Greek letters m1d unusual 
symbols should be identified in the margin, if 
they are not clear in the text. 

Further iilstructions on how to reduce page charges can 
be obtained from the production editor. 

3. In cmnera-ready fonnat- a detailed page specification 
is available from the production editor; 

4. In a typed fonn, suitable for scmming. 

Charges 

Charges per final page will be levied on papers accepted 
for publication. They will be scaled to reflect scanning, 
typesetting, reproduction and other costs. Currently, the 
minimum rate is R30-00 per final page for lbTp( or camera
ready contributionsand the maximum is R120-00perpage 
for contributions in typed format (charges include VAn. 

These charges may be waived upon request of the au
thor and at the discretion of the editor. 

Proofs 

Proofs of accepted papers in categories 2 and 4 above will 
be sent to the author to ensure that typesetting is correct, 
and not for addition of new material or major amendments 
to the text. Corrected proofs should be returned to uie 
production editor within three days. 

Note that, in the case of cmnera~ready submissions, it 
is the author's responsibility to ensure that such submis
sions are error-free. However, the editor may recommend 
minor typesetting chm1ges to be_ made before publication. 

Letters and Communications 
Letters to the editor are welcomed. They should be signed, 
and should be limited to less than about 500 words. 

Announcements m1d communications of interest to the 
readership will lie considered for publication in a separate 
section of the journal. Cmmnunications may also reflect 
minor research contributions. However, such communi
cations will not be refereed m1d will not be deemed as 
fully-fledged publications for state subsidy purposes. 

Book reviews 
Contributions in this regard will be welcomed. Views and 
opinions expressed in such reviews should, however, be 
regarded as those of the reviewer alone. 

Advertisement 
Placement of advertisements at Rl000-00 per full page per 
issue m1d R500-00 per half page per issue will be consid
ered.• These charges exclude specialized production costs 
which will be borne by the advertiser. Enquiries should be 
directed to the editor. 
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