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I . Introduction

This paper results from an extensive literature review which was
undertaken as the initial part of a research programme evaluating the
impact of ECT(electronic communications technology) on business organi-
zations and processes.

The use of EDI(electronic data interchange), as a trading mechanism in

business has been discussed in many articles(Tracy, 1991:. Robinson and
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Stanton, 1987) and in numerous diverse ways(Sloane, 1992, b). Many
authors affirm the urgency of EDI implementation, but do little to show,
in substantive terms, how particular businesses can benefit(or not) from
the implementation of this technology.In particular, it is often difficult for
the SME(small-to-medium enterprise) to see the benefit is the coercion by
a large customer or supplier who has already embraced the technology and
can force trading partners to follow the same route. EC(electronic
commerce) or e-Business can be defined as “:-the electronic exchange of all
information needed to carry out inter-organizational transactions, which
are specified predominately by structure and standards’(Cameron, 1994) or
more simply as ‘doing business electronically (Cevic, 1995).

The term EC refers generally to commercial transactions, involving both
organizations and individuals, that are based upon the processing and
transmission of digitized data, including text, sound and visual images and
that are carried out over open networks or closed networks that have a
gateway onto an open network(U.S. Department of Commerce, 1998).
Although much media attention has focused on on-line merchants selling
books, wine and computers, the vast majority of products marketed
electronically business-to-consumer are intangibles such as travel and
ticketing services, software, entertainment, banking, insurance and broker-
age services, information services, legal services, real-estate services, and
increasingly health-care, education and government services.

It has been suggested that many companies are aware of the possi-
bilities that EC can provide, but are afraid to adopt it as a medium for
doing business(BradeS8ko, 1995). The reluctance of SMEs to implement
ECTs such as EDI has been widely documented(Garcia-Sierra, Moreton
and Sloane, 1994: Hoogeweegen and Wangenaar, 1995; Meier and Suhl,
1995; Gebauer, 1995: Parker and Swatman, 1995).

SEMs are major and growing provider of employment and can play a
vital role in electronic regeneration(Beaver and Harris, 1995). They will
quickly fail if they do not perceive or acknowledge the impact that
environmental change has on their business(Kitchen and Proctor, 1995).
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Hence, in order to optimize both business development and competitive
advantage, it is of paramount importance that the contribution of con-
temporary, relevant and focused technologies which enable EC are maxi-
mized so that the future development of economic growth, prosperity and
employment choice can be achieved(Beaver and Harris, 1995).

Many SMEs however regard such technologies as providing only ‘a faster
mail service'(Farhoomand and Boyer, 1994). This paper therefore focuses
on the significant benefits which SMEs can gain when embracing and
implementing EC, and also discusses some of the slow rate of acceptance

of these technologies by such companies.

Table 1. EDI ladder of development

Stage Typical ED| development
0 Base No EDI
1 First use EDI with one customer/ supplier
2 Extension EDI with a number of customers or supplier
3 Link stage EDI with suppliers and customers
4 Integration Integration of EDI with business systems
5 Advanced Use of EDI for internal/external functions
6 Innovative Instigation of new EDI developments and research
I. EDI

1. Categorizing the Business Use of EDI

The development of any business system is complex. This is especially
true of an electronic system. It is, therefore, difficult to summarise the
complete range of possibilities within a useful summary chart, indeed it
would a multi-dimensional matrix to provide a more robust description.

However, business often develop their use of technology in a step-wise
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manner, as described by many authors including Nolan(1979), McFalan
and McKenny(1983) and Galliers(1991). Following on the from these, the
EDI ladder of development as shown in Table 1 can be used as a tool to
categorize the business use of EDI. The ladder is intended to give a broad
view only. There will be individual enterprise that will not take this exact
progression through EDI implementation. For example, it is feasible that a
company could start trading with one customer or supplier, and then
expand their links to include several customers and suppliers. It is also
conceivable, though unlikely, that stage 5 could be a business objective
without stage 4 being considered.

The value of the ladder lies in its use as a tool to categorize the
development of EDI within an organization. This can then be to develop a
specific analysis for that particular business given the stage of the ladder
they have reached. The following sections develop an analysis for stage 0
to stage 1 transition. The other case that could benefit from analysis are

left discussion at a later date.

2. Justifying EDI in SMEs

Although a general analysis could be performed, it is often the case that
SMEs are overlooked in the context of EDI. The following analysis aims to
redress the balance and provide a basis for fully evaluating the argument
for the use of EDI in SMEs. A small to medium enterprise is generally
defined to be a business with less than 500 employees(Harris, Parfett, and
R. Sarsone, 1989). There is, obviously some scope for variation within this
broad band of companies. The smallest of businesses may not be able to
take full advantage of the benefit of EDI, but there only needs to be a
small turnover with one EDI-committed customer to influence the decision

in favour of EDI.
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M. e-Commerce

1. The Reluctance of SMEs to Adopt ECT

It is widely argued(U.S. Department of Commerce, 1999: Greenstein,
1993 Roboson, 1994) that national and international information
infrastructure encompasses an increasingly board spectrum of activities,
ECT such as EDI, Fax, E-mail, are becoming the new de facto standard of
communication in today’s business environment. However the nature of
EDI in particular has meant that it is primarily driven by large
organizations(Amos and Cooper, 1995) even though the development and
convergence of computer and communication technologies have made it
technically and economically feasible for a small business to be active at a
global level(Jiang and Conrath, 1995). Until today, however, ‘the
revolution in inter-organizational communication’ has been described as
still far away and the number of firms using such technologies remain
quite small(Byles, 1993: Gebauer, 1995).

Many small to medium size businesses are suppliers to large
organizations and if there is an acceptance problem amongst these
businesses, this will ultimately have an affect on the larger organizations,
who already implement EC, because the maximum benefits of adopting EC
can only be attained when full integration is present amongst both
parties(Parker and Swatman, 1995). It is clear that many SMEs are being
forced to adopt ECT due to fear of losing existing or potential business
partners(Gebauer, 1995).

Companies generally are becoming increasingly aware of the necessity to
exchange computer generated information across organizational and
national boundaries. However such inter-organizational and national
boundaries. However such inter-organizational applications have been

delayed by a general lack of understanding of potential strategic benefits
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which can be derived from their effective utilization(OECD, 1997: Parker
and Swatman, 1995). One of the most commonly documented reasons for
SMEs’ reluctance to utilize ECT is the general lack of understanding of
the benefits available(Hoogeweegen and Wagenaar, 1995. Amos and
Cooper, 1995). If SMEs are to be encouraged to adopt ECT it is therefore
important to educate them in the potential benefits of such technologies
and to demonstrate how these benefits can be directly applied to their

enterprises.

2. The Benefits of ECT to SMEs

The benefits attributable to ECTs are not limited to the replacement of
the inefficient and costly paper-based document flows within and between
organizations as may well be assumed by SMEs.

Organizations can reap more significant benefits from these technologies
when viewed as strategic resources(Pickerill, 1993), even standard IT
(information technology) applications, when accompanied by corresponding
changes in internal business processes, can result in significant advan-
tages(Venkatraman, 1994: Grover, Fielder and Teng, 1994). EC can en-
hance business processes and improve internal communications for a single
enterprise or it can be applied on an enterprise-wide basis(Hudson, 1995).

The strategic outcomes of unitizing EDI included better customer
service, reduction in training costs: a reduction in operating cost, auto-
matic cross-quoting at renewal: processing capability at any terminal; and
standardized documentation.

Since its inception some 50 years ago, EDI has matured from func-
tioning much like a simple fax-like facility to a sophisticated electronic
highway, and can now create a more efficient communication link between
buyers and sellers, resulting in a strategic trading relationship. Many
SMEs already use relatively standard technologies such as fax, although

there are inherent problems with fax technology, for instance delivery
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notifications and plain paper writing are only possible on some fax
machines. Also there is the need to re-enter information from a fax into a
computer applications capable of processing the data. Every time data is
entered manually in to a system, there is a chance of error(Blum, 1990).
EDI helps to eliminate these errors in information systems.

EDI is capable of providing greater efficiency and enabling the
development of strategic partnership with customers and suppliers. In the
long term EDI will involve the entire trading cycle and a range of related
information. In this way it is superior to fax as available purchasing time
is dramatically reduced. for instance orders of small quantities can be
more frequent which is consistent with JIT(ust in time) philosophy in
manufacturing and QR(quick response) technique in retailing.

The large range of benefits that can be accrued from EDI imple-
mentations are widely documented(Blum, 1990: Parfett, 1992: Robertson,
1992: Trauth and Thomas, 1993). Direct benefits include cost savings in
personnel and paper, streamlining of administration, error reductions and
time savings. In a highly competitive market, EDI can be a powerful
business tool as, for instance, the ability to offer significant cuts in
product delivery time may be the difference between winning and losing a
contract. In view of the fact that many large organizations are demanding
that their smaller suppliers implement EDI, those who do adopt will have
a competitive edge against those who do not. Those enterprises who fail to
adopt such ECTs will inevitably find themselves losing both existing and
potential contracts.

The benefit that can be accumulated by EDI implementation can be
divided into three categories: strategic benefits-which will effect the very
business the company is undertaking: operational benefits which are of
major importance to the daily operations of the company and opportunity
benefits which are seen as offering potential future advantages(Parfett,
1992: Leyland, 1993; Sloane, 1994: Galliers, Swatman and Swatman,
1995). Strategic benefits for SEMs utilizing EDI arise from the improved

service provided to customers. This almost inevitably leads to an increase



130 AmEEfEsee

in business and allows SMEs to gain access to new markets and move to
global operations(Robertson, 1992). In SMEs where speed and accuracy of
the ordering and invoicing system is vital to the main operations, EDI can
provide a faster trading cycle(Blum, 1990). EDI not only streamlines
administration, but also enhances flexibility in manufacturing, particularly
throughout the supply chain which is essential to SMEs that utilize the
JIT technique.

The main operational benefits that can be accrued by EDI include
reduced costs, improved cash flow and security and error validation(Blum,
1990: Sloane, 1994). One of the major savings that can be offered to
SMEs utilizing EDI is the reduction in document costs. The level of these
cost savings san be quite substantial and result mainly from the cutting of
paper and postage bills, a reduction in money tied up in stock and a
reduction in manual processing methods. EDI will enable SMEs involved in
distribution to send accurate and timely invoices. It has been acknow-
ledged that customers have reported a vast improvement in matching
invoices with purchase order and deliveries, and reductions in the number
of errors and queries of those enterprises that employ EDI technology
(Parfett, 1992).

The opportunity benefits achieved by SMEs utilizing EDI include
enhanced image in the market-place and competitive edge. As mentibned
earlier, as more companies insist on EDI trading, so the companies offering
this service will enhance their chances of securing a wider choice of
trading partners. An understanding of all these benefits is therefore

important if a company is to adopt such technologies effectively.

IV. The Role of Education

The importance of effective education has been highlighted as a way in
which to foster higher levels of EDI adoption is SMEs(Parker and
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Swatman, 1995). The need to educate SMEs senior management about the
strategic benefits which can accrue from the use of EDI and telecom-
munications has been advocated for many years(Keen, 1986). It is
considered that the key to a companies adoption and strategic use of this
technology is due to the active support and awareness by senior and upper
management(Keen, 1986: Willcocks and Mason, 1987). It is therefore
suggested that, if the attitude of SMEs owners or managers can be altered
through education thereby promoting an understanding of the strategic
benefits, a ‘proactive’ approach towards these technologies will result,
including the adoption of EDI.

One popular technique that has been used world-wide to promote and
educate business people and trading partners about EDI involves running
which can arise from utilizing ECTs(Harris, Parfett, and Sarson, 1994).
However. the effectiveness of this technique could be disputed by
Pfeiffer(1992) whose survey demonstrated that seminars had a minimal
impact on the decision to adopt such technologies. Other factors especially
pressure from major customers, were much greater determinants for
adoption.

Another potential promotional activity is business simulation, a labor-
atory-based approach that enables concepts of inter-organizational inter-
national trade using ECTs to be taught to owners or managers of SMEs. It
has been suggested that business professionals acquire knowledge more
effectively when they are given the opportunity to experiment with the
concepts that they are anticipated to use and apply in their own compan-
ies(Hoberman and Mailick, 1992; Wagenaar, 1992;: McCubbery and Gricer,
1994). Hence this promising laboratory-based approach enables owners or
managers of SMEs to adopt a role in laboratory-based companies and to
trade in simulated business situation with other laboratory-based
companies using actual EDI software, telecommunications and private and
or public infrastructure facilities. This provides hands-on experience of
handling EC and has been found to be an interesting method which
enhances understanding of the concept being taught(Parker and Swatman,
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1995). There are obvious benefits from utilizing such techniques and these
may possibly be maximized even further if a hybrid of simulation and a
laboratory-based teaching approach is used simultaneously; potentially
providing a more effective educational and training programme.

When educating SMEs about EC implementation, the potential for
failure must also be addressed. In this context it is worth considering the
benefits to the management process described by Ward(1994). This process
considers that Information Systems or Information Technology investments
should be considered as outcomes(which will always occur) rather than
benefits(which may or may not occur). This will take into account positive,
negative and expected/unexpected outcomes. By considering these four
aspects of what is recognised as the Benefits Management Matrix and
enterprise will improve its ability to manage benefit delivery, hence
maximizing the positive outcomes and minimizing potential negative
outcomes. This can be achieved by good management practice within SMEs
and therefore used to optimize any particular investment benefits that may

remain.

V. Conclusion

In conclusion, it can be seen that those SMEs who adopt EC can gain
economic advantages over those who do not. If SMEs are to survive
amongst their larger trading partners and between themselves, the
implementation of ECTs such as EDI are essential.

It has been stated that EDI is “only one element in the electronic
market-place (Sarson, 1991) where e-mail, fax and interactive database
access from additional components of paperless trading suggest that it will
take for EDI to achieve widespread usage.

EDI has firmly established its place within many businesses and its

potential as a vehicle for inter-organization business is substantial. It has
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built on new technologies and as these technologies have improved so has
the exchange of information as EC.

As ECTs are expanding so must their exploitation by SMEs if they are
to successfully compete within today’ s economic climate. It is obvious that
there is still some reluctance for SMEs to adopt such technologies, so it is
vital, that they are encouraged to accept EC in ways that are suggested in

this paper, and that measures are taken to explain their impact.



134 RBfEEFRHEE

References

1. Amos, J. and J. Cooper(1995), “Case Studies of The NSW Governments
Supplying in a Action, Electronic Commerce For Trade Efficiency,”
Proceeding of The 8th International Conference on EDI and Inter-
Organisational Systems, Beld, Slovenia, June, pp.172~186.

2. Beaver, G. and L. Harris(1995), “Performance management and the
small ﬁrinl dilemmas, tensions and paradoxes,” Journal of Strategic
Change, Vol. 4, No. 2, pp.109~119.

3. Blum, D(1990), “Getting the message,” Network World, Vol. 7, No. 8,
pp.38~ 57.

4. BradeSko, M.(1995), “Electronic Commerce on the Internet-Facing the
New Media, Electronic Commerce for Trade Efficency,” Proceeding of
the 8th International Conference on EDI and Inter-Organisational
Systems, Beld, Slovenia, June, pp.243~249.

5. Byles, T.(1993), “Electronic commerce : the new foundation for trade,’
EDI Forum, Vol. 6, No. 3, pp.12~17.

6. Cameron, J.(1994), “Information Planning and its Impact on Electronic
Com- merce for Trade Efficiency,” Proceeding of The 8th International
Conference on EDI and Inter-Organizational Systems, Beld, Slovenia,
June, pp.272~280.

7. Cevik, A.(1995), "The Role of Value-added Networks for Implemata-
tion,” The 8th International Conference on EDI and Inter-Organiza-
tional Systems, Beld, Slovenia, June, pp.272~280.

8. Farhoomand, A.F. and P. Boyer(1994), “Barriers to electronic trading
in Asia Pacific, EDI Forum,” The Journal of Electronic Commerce, Vol.
7, No. 1, pp.68~73.

9. Galliers, R.D., P.M. Swatman, and P.A. Swatman(1995), “Strategic
informa- tion planning : deriving comparative advantage EDI," Journal
of Information Technology, Vol. 10, No. 3, pp.149~157.



5% A Sy on the Blectroric Cormmamications Technology and Rlectroric Comrerce for Seall-to-Medium Frterprises 135

10. Galliers, R.D.(1991), “Strategic information systems planning: myth,
realities and guidelines for successful implementation,” European
Journal of Information Systems, Vol. 1, pp. 55~64.

11. Garcia-Sierra, A.J., R. Moreton and A. Sloane(1994), “EDI and SMEs
. the business case,” Journal of Industrial affairs, Vol. 3, No. 2, pp.99
~106.

12. Gebaur, J.(1995), “Analysing the Potentials of EDI for Business Process
Reorganisation - a conceptual framework, electronic commerce for trade
efficiency,” The 8th International Conference on EDI and Inter-Organiz-
ational Systems, Beld, Slovenia, June, pp.52~67.

13. Grover, V., K.D. Fielder, and T.C. Teng(1994), “Exploring the success
of information technology enabled business process reengineering,” IEEE
Transactions on Engineering Management, Vol. 41, No. 3, pp.276~284.

14. Grrenstein. S.(1993), "Markets, standards, and the information infra-
structure,” IEEE MICRO, Vol. 13, No. 6, pp.36~51.

15. Harris, B., M. Parfett, and R. Sarson, eds(1994), The EDI Year Book
1994, Electronic Trader : the European EDI magazine, London
Blackwell.

16. Hoberman, S. and A. Mailick(1992), Experiential Management Devel-
opment @ from learning to practice, New York : Quorum Books,

17. Hoogeweegen, M.R., and R.W. Wagenaar(1995), “Assessing Costs and
Benefits of EDI, Electronic Commerce for Trade Efficiency,” Proceeding
of the 8th International Conference on EDI and Inter-Organisational
Systems, Beld, Slovenia, June, pp.1~11.

18. Hudson, E.(1995), “Quick response and electronic commerce : an intro-
duction,” EDI Forum, Vol. 8, No. 1, pp.45~48.

19. Jiang, J. and D.W. Conrath(1995), “An Electronic Industrial Directory
. concept modelling and design, electronic commerce for trade efficien-
¢y, Proceeding of the 8th International Conference on EDI and Inter-
Organisational Systems, Beld, Slovenia, June, pp.68~82.

20. Keen, P.G.W.(1986), Competing in Time @ using telecommunications

for competitive advantage, New York : Harper Business.



136 AmEEHEREE

21.

22.

23.

24.

25.

26.

27.

28.
29.

30.

31.

32.

33.

Kitchen, P.J. and R.A. Procter(1995), “Adjusting to change,” Small Bu-
siness and Enterprise Development, Vol. 2, No. 1, pp.3~9.

Leyland, V.A.(1993), Electronic Data Interchange @ a management
view, Hemel Hempstead, UK : Prentice-Hall.

McCubbery, D. and J. Gricer(1995), “Interorganisational Business
Simulation and Gaming,” 5th International Conference for Trade Effi-
ciency, Proceeding of the Sth International Conference on EDI and
Inter-Organizational Systems, Beld, Slovenia, June, pp.47~51.
McFalan, F.W. and J.L. McKenny(1983), Corporate Information Sys-
tems Management @ The issues facing senior executives, Irvine @ Dow
Jones.

Meier, J. and H. Suhl(1995), “Empirical Survey of Electronic Data
Interchange Applied in Practice, Electronic Commerce for trade
efficiency,” Proceeding of the 8th International Conference on EDI and
Inter-Organisational Systems, Beld, Slovenia, June, pp.47~51.

Nolan, R.L.(1979), ‘Managing the crisis in data processing,” Harvard
Business Review, Vol. 57, pp.115~126.

OECD, ELECTRONIC COMMERCE-Opportunities and Challenges for
Government, 12 June, 1997. (http://www.oecd.org)

Parfett, M.(1992), A Guide to EDI, London : Blackwell.

Parker, C.M. and P.M.C. Swatman(1995), “Encouraging SME Accept-
ance of EDI : an educational approach. Electronic Commerce for trade
efficiency,” Proceeding of the 8th International Conference on EDI and
Inter-Organizational Systems, Beld, Slovenia, June, pp.27~46.
Pfeiffer, H.K.C.(1992), The Diffusion of Electronic Data Interchange,
New York : Springer-Verlag.

Pickerill, J.B.(1993), Electronic commerce ' technology in support of
global business strategies, EDI Forum, Vol. 6, No. 3, pp.64~68.
Robertson, B.(1992), “EDI : an end to the paper chase?,” Office Sys-
tems and Technology, April, pp.14~16.

Robinson, D. and D. Stanton(1987), "Exploit EDI before EDI exploits
you,” Journal of Information Strategy, Spring, pp.32~35.



A5% A Sudy on the Rectroric Commurications Technelogy and Bectroric Conrerce for Sall-to-Mechun Eriterprises 137

34. Robson, L.(1994), "EDI-changing business practice,” Logistic Informa-
tion Management, Vol. 7, No. 4, pp.35~40.

35. Sarson, R.(1991), “Technology at the heart of paperless trading,” The
Times, 27 September.

36. Sloane, A.(1994), Computer Communications Principles and Business
Applications, Maidenhead @ McGraw-Hill.

37. Sloane, A.(1992), "EDI and structured message usage,” Computer Sta-
ndards and Interface, Vol. 14, pp.411~414.

38. Tracy, J.(1991), “Why you can’'t afford to ignore EDI,” Corporate
Controller, Vol. 3, pp.33~36.

39. Trauth, E., and T. Thomas(1993), “Electronic data interchange : a
new frontier for Global:,” Journal of Global Information Management,
Vol. 9, No. 1, pp.45~53.

40. U.S. Department of Commerce(1998), The Emerging Digital Economy.
Washington, DC. (http://www.digitaleconomy.gov)

41. U.S. Department of Commerce(1999), "Modeling the Digital Economy,
Conference in Understanding the Digital Economy :@ Data, Tools, and
Research, Washington, DC, May 25 and 26.
(http://www.digitaleconomy.gov)

42. Venkatraman, N.(1994), “IT-enabled business transportation from auto-
mation to business scope redefinition,” Sloan Management Review, Vol.
32, No. 2, pp.73~87.

43. Wagenaar, R.W.(1992), "Researching and Teaching EDI,” Researching
and Teaching EDI, Conference proceeding Z2Znd Symposium, Bled,
Slovenia, September, pp.5~9.

44. Ward, J.(1994), “Information Systems-delivering business value?,” 4th
Annual Conference on Information Systems delivering Business Value,
Manchester, England, pp.8~19.

45. Willcocks, L. and D. Mason(1987), Computersing Work : people, Sys-

tems design and workplace relations, London : Paradigm.



138 KEEEHHEE

2229

Fa7194E A% AR} e AAGA NN B3

_-q_li_‘_zsl* . _‘g{ﬁ/}\_** . XO_]/}_;*** .

A7

PAVS bbb

B dye 7149 AAAgeRA A Fstn e A/udrlE, 53 EDI(AA
Arzgh e tFe olFd hald slestn Yok AY dFE EFIL TN F4)
dol AAA 71eg AY3A gow < HeA distd] AREgitt, o] dFeA F
2719904 AAZAY 716 93 43t F8 8908 U3lEdH, olHT 892

2 U8y FaTIQdM e AAGARY AHE A Axadried

S

Adsta gick. FF o] dFE AT FA tdld A= de AFE stuA Pt

* pele} Wl Tolu 2u A% 2as
= iis ARHAR R} Z2s
AR AR AL

sor opinle ARHAR R Adas



