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AesTiucT 

Main goal of the research framework pre- 
sented in this paper is to support future 
business decisions on electronic markets. 
Until now, little is known about the suc- 
cess factors of electronic markets in gen- 
eral and Web-based Mass Information 
Systems (WMIS) in particular. The ongo- 
ing research on virtual business models is 
a good theoretical basis for conceptual 
modeling, but the specific aspects of pri- 
vate customers and their WMIS usage pat- 
terns are not covered adequately. 

~NTRODUCTION 

With the continuing evolution and con- 
vergence of previously disparate functions 
around electronic commerce Web-based 
Mass Information Systems (WMIS) have 
become the basic infrastructure for global 
transaction-oriented applications. Every 
transaction process occurring in the elec- 
tronic marketplace goes hand in hand with 
the access, absorption, arrangement, and 
selling of information in very heteroge- 
neous ways. Accordingly, designers of 
WMIS have to address the needs of the 
newly empowered customers in order to 
exploit the potential of on-line trading of 
information, services, and physical goods. 

At the MIS Department of the Vienna 
Univenity of Economics and Business 
Administration1. research has been directed 
towards mass information systems (mass 
IS) since 1993. By mass information sys- 
tems we refer to systems that support on- 
line information retrieval and routine tasks 
by way of self-service for a large number 
(thousands or millions) of occasional us- 
e n  who are spread over various locations 
(Hansen 1995). In contrast to systems sup- 
porting Electronic Data Interchange (EDI) 
and wholesale trading, mass information 
systems exclusively target individual cus- 
tomers. Considering its increasing impor- 

tance, we now focus our efforts on WMIS 
which - as a sub-category of mass infor- 
mation systems - rely on the hypertext 
functionality and transfer mechanisms of 
the World Wide Web. Being characterized 
by interactivity, dynamic updating, hyper- 
textuality, and global presence they are 
very similar to the concept of electronic 
catalogs (Palmer 1997). The strong spe- 
cialization of academic research and prac- 
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tice in formulating, analyzing and imple- 
menting marketing strategies for WMIS 
was a direct result from the insight that 
abstract marketing instruments cannot 
generally be applied to different sectors 
and industries without taking into account 
the specific features of these heterogene- 
ous segments. The necessary considera- 
tion of core competencies is reflected in a 
number of highly specialized approaches 
for analyzing market-oriented decision 
behavior. In addition to that, a few em- 
pirical studies have reported the influence 
of selected factors on WMIS adoption in 
certain industries. However, almost no 
studies exist with a broader approach. A 
comprehensive analysis of the environ- 
mental conditions and their impact on the 
basic development decisions of WMiS are 
still missing. 

In a first step (1993194). we have devel- 
oped a classification scheme and a research 
framework for mass IS (Hansen 1995). 
Existing mass IS and implementation strat- 
egies of U.S. and European companies 
were analyzed to deduct and test hypoth- 
eses about the success factors of mass IS 
in different industries (1994195). The ob- 
jective of the recent phase since 1996 has 
been the development of industry-oriented 
reference models to guide mass IS invest- 
ments as well as to apply and empirically 
validate these models. As one of the pri- 
mary means of standardized communica- 
tion, these models provide an invaluable 
opportunity to strengthen the ties between 
academic research and industry practice. 
In cooperation with renowned Austrian 
and German companies (e.g., Austrian 
Airlines, Austrian Automobile Club, Bank 
Austria, Billa, Lufthansa Austria, Olym- 
pus Austria, Rank Xerox Austria. Tarbuk 
Taurus Video) success factors of deployed 
WMIS were analyzed. Prototypes of such 
systems were implemented on department 
servers, and for some of the mentioned 
companies the final version of their WMIS 
was developed as well. The technical im- 
plementation was established in coopera- 
tion with various Austrian Internet serv- 
ice providers. To broaden the perspective, 
empirical studies regarding Internet strat- 
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egies of Austrian companies and the 
household acceptance of interactive serv- 
ices (Hansen and Schweeger 1995) as well 
as the market potential for electronic food 
retail trade (Schuster and Spom 1998) were 
conducted. 

THE ECOLOGY OF ELECTRONIC MARKETS 
To understand the complex dynamics of 
modem companies James F. Moore pro- 
vides an ecology-oriented framework. He 
concludes that businesses are not just 
members of certain industries but parts of 
a particular business ecosystem that in- 
corporates a whole bundle of different 
industries. The driving force is not pure 
competition but co-evolution, implying 
that businesses work cooperatively and 
competitively at the same time. Their ef- 
forts are centered on innovation and the 
development of new products in order to 
create and satisfy individual customer 
needs (Moore 1993). 

Such a business ecosystem is seen as 'an 
economic community supported by a 
foundation of interacting organizations 
and individuals - the organisms of the 
business world. This economic community 
produces goods and s e ~ c e s  of value to 
customers, who are themselves members 
of the ecosystem. ... Over time they co- 
evolve their capabilities and roles, and tend 
to align themselves with the direction set 
by one or more central companies" (Moore 
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1997, p.26). If we analyze the chrono- 
logical development of such business eco- 
systems the four distinct stages depicted 
in Table 1 can be identified (Moore 1993; 
Moore 1997): 

EcoSys Stage Leadership Challenges Cooperative Challenges 

The process of co-evolution is a complex 
interplay between cooperative and com- 
petitive business behavior. In the pioneer- 
ing stage ("Birth") cooperative behavior 
usually represents the preferable option. 
Business partners help each other to cre- 
ate a full new value package for the cus- 
tomers. If the new ecosystem provides 
enough new value it will become larger 
because of new members respectively cus- 
tomers. This will attract other companies 
who might become followers. Since these 
followers heavily depend on the leader 
they usually do not intend to create other. 
eventually competing business ecosys- 
tems. In the expansion stage, however, 
the ecosystem has to broaden its concept 
in order to reach a global audience. The 
authority stage is characterized by the 
fight for control in the particular busi- 
ness ecosystem while in the renewal stage 
tracking new trends and anticipating 
them with corporate strategies deserves 
highest priority (Moore 1993). After gen- 
erally identifying the major components 
of virtual business ecosystems this paper 
will demonstrate how to apply the stages 
mentioned above to analyze the evolu- 
tionary development of electronic mar- 
kets and WMIS in particular. Virtual busi- 
ness ecosystem for electronic markets are 
characterized by (see Figure 1): 
+ the application 'WMIS" running on the 

platform 'World Wide Web", 
+ the required technical and orga- 

nizational infrastructure, 
+ contents, products, and services of- 

fered, 
+ the company's customers and its sup- 

pliers. 

Competitive Challenges 1 
Birth Maximize Customer Delivered Value Find & Create New Value and Provide Protect your Ideas 

it in an Efficient Way 

Expansion Attract Critical Mass of Buyers Work with Suppliers and other Partners Ensure that your Approach 
is Market Standard 

Authority Lead Co-Evolution Provide Compelling Vision for the Future Maintain Strong Bargaining 
Power 

Renewal or Death Innovate or Perish Work with Innovators Develop & Maintain High 
Barriers 

Table I The stages of business ecosystem 
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Covmrncnttyldar 
and other quhtoly organhobions 

Stakeholders. lnduding investon and owncrr. 
bade asmMam, labor unions 

I Competing orgrnlptlons having shared technologies, 
business proccsw. and organizational arrangementr I 

The whole business ecosystems also in- 
cludes the parties mentioned in the shaded 
areas of Figure 1. All members of such an 
ecosystem are responsible for the prosper- 
ity of this particular system, i.e. for the 
prosperity of a certain company, too. For 
establishing a new business ecosystem 
even competitors have to cooperate. Com- 
petitors are allies in the competition with 
other business ecosystems but they are ri- 
vals within the boundaries of their system 
(Moore 1997; Brandtweiner 1997). 

Our basic assumption is that the develop- 
ment of electronic markets follows the 
stages identified by Moore and that we 
currently find ourselves at the beginning 
of the expansion stage. On the one hand, 
we are confronted with strong coopera- 
tion within the scientific community and 
between practitioners and academia but, 
on the other hand, with a m n g  competition 
between electronic and traditional com- 
merce. Using Moore's terminology we are 
dealing with two competing ecosystems. 
The most important task in this stage is 
the creation of a world-wide critical mass 
of customers in electronic markets. To cre- 
ate thii critical mass there must be dra- 
matic and unique advantages for the cus- 
tomer in the case of using electronic 
commerce applications instead of tradi- 
tional retailing networks. These advan- 
tages can only be provided by adaptive 
technologies which have to co-evolve with 
the changing and heterogeneous demands 
of electronic markets. 

Figure I The business ecosystem for electronic market 
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WMlS CUSTOMIUTION 
Delivering customized contents with adap- 
tive WMIS aims at identifying profitable 
potential customers and presenting them 
an offer tailored specifically to their indi- 
vidual needs and preferences. While be- 
ing motivated by a user-centered design 
perspective, the question goes beyond the 
scope of WMIS interfaces or document 
presentation and includes the development 
of flexible software architectures and cor- 
responding business models to take ad- 
vantage of adaptive system behavior. 
However, due to the heterogeneous char- 

s acter of customer profiles and market co- 
ordination and allocation mechanisms, it I remains difficult to adequately consider 
them using traditional system archi- 
tectures. Change in information technol- 
ogy, organizational structure, and the 
corporate value chain strongly influence 
electronic commerce as a new business 
paradigm. Since the invention of the World 
Wide Web in 1993, adaptability has rep- 
resented an inherent feature of WMIS (Fig- 
ure 2). 

BIRTH / PIONEERING 
In the first stage (Sl) stand-alone servers 
delivered simple hypermedia compound 
documents being displayed by the browser. 
At least to some extent every user was 
able to specify the general appearance of 
documents by setting standard browser 
preferences. But with the progressive com- 
mercialization of the Internet and the in- 
tegration of additional layout options 
companies have increasingly tried to de- 
termine the exact design of their docu- 
ments due to strategic marketing consid- 
erations and in order to maintain a 
consistent corporate identity. But adapt- 
ability is not limited to visual design. 
Available attributes and preferences of 
registered users may be stored in profile 
databases and incorporated into WMIS 
using simple rule-based constru.cts. Grant- 
ing different access privileges according 
to IP domain, personally addressing known 
customers with dynamically generated 
documents, or determining purchase con- 
ditions according to user category are typi- 
cal scenarios which require the server-side 

D
o
w
n
l
o
a
d
e
d
 
B
y
:
 
[
G
e
r
m
a
n
 
N
a
t
i
o
n
a
l
 
L
i
c
e
n
c
e
 
2
0
0
7
]
 
A
t
:
 
1
2
:
4
7
 
1
1
 
M
a
r
c
h
 
2
0
1
0



database and application interfaces of 
stage two (S2). If we compare the evolu- 
tion from S1 to 55 with Moore's sequen- 
tial approach, strong similarities are re- 
vealed. S 1-S2 correspond to the pioneering 
stage of the Moore model since WMIS cre- 
ate new value for customers and deliver 
this value in an innovative and highly ef- 
ficient way (see Table I). 

EXPANSION 
However, in most cases little is known 
about the users themselves. Although cus- 
tomer profiles frequently remain incom- 
plete and do not reflect economic reality, 
they have to be processed instantly within 
the expected WMIS response time. It goes 
without saying that scaling such a task 
becomes difficult to handle with ex- 
ponentially increasing numbers of on-line 
users. Therefore, client-side scripting lan- 
guages and applets for integrated trans- 
action processing gain popularity in stage 
three 63). overcoming the poor perform- 
ance and other limitations of S2-applica- 
tions solely based on Perl, CGI, and HTML. 

More ambitious efforts focus on intelli- 
gent digital agents of stage five (S5). es- 
pecially as far as information retrieval and 
complex negotiations are concerned. Mo- 
bile agents as proactive, intentional sys- 
tems promise to further increase flexibil- 

ity and will radically change inherent 
characteristics of electronic commerce. In 
the meantime, adaptive technologies like 
neural networks or related soft comput- 
ing approaches represent an established 
field and will start to influence electronic 
commerce substantially in stage four (S4) 
- increasing the functionality of deployed 
applications, independent of the complex 
infrastructure being necessary for mobile 
agents. 

Considering the recent developments as 
far as electronic markets are concerned, 
S3-S5 belong to the expansion stage of 
Moore's framework. In order to develop 
all these new technologies, cooperation as 
precondition of co-evolution is absolutely 
necessary. The business ecosystem for elec- 
tronic markets has not reached the stages 
authority or renewal until now. It goes 
without saying that some companies are 
prospering very well and may be regarded 
as innovators or technical leaders but there 
is no formal or informal leader in the eco- 
system of electronic markets yet  There are 
a lot of ambitious efforts to succeed in 
this field but the real battle for leading 
the whole ecosystem has not even started 
yet. As the sequence of stages represents 
a chronological process, the renewal (or 
death) stage cannot appear until the au- 
thority stage has taken place. Furthermore, 

when looking at the absolute number of 
deployed applications it becomes com- 
pletely clear that electronic markets are 
highly progressive ('Expansion") rather 
than declining artificial structures. 

CONCLUSION 
Standard software for electronic commerce 
incorporating adaptive components will 
reduce the barriers between productive 
data processing (transactions) and disposi- 
tive data processing (market analysis, 
WMIS-tracking, data warehouses, etc.). By 
providing a conceptual research frame- 
work for analyzing the evolution of elec- 
tronic markets as well as their business 
ecosystem we set the stage for a number 
of future research efforts. These projects 
will focus on retailing transactions via 
WMIS and support technology-oriented 
business decisions by predicting future 
developments in the business ecosystem 
of electronic markets as accurately as pos- 
sible. 

Stage Examples: Pull b Push & Pull Complexity 
& Interactivity 

5 Telescript, Safe-Tcl. KQML. Aglets 
Digltal agents hither lnuease RexibiUty and 
change the natute of eiectronk commerce 

Fuzzy & Neutral Systems. GA's. OPS, P3 4 

C 

Dynamic user modeling and fntegntion 
of adpptiva syrtecR compomnts 

P 
7 

Java, lavascript, ActiveX 3 
Solpting languages and applatr b r  integnted 

appliations and pmcessing 

2 
HTML-TwM; x m - r l d e  database 

CGI. Perl. TclJTk 

1 HTML -GM*--- 
Stand-alone rmr dethnrr hypermedia 

- .  , .-,. --& -a -* - - compound documents. aknt displays them. 

Figure 2 1993 1995 1997 1999 2001 Year 
Evolution of the WMIS infastructure 
(Scharl1yy7; Hansen and Tesar 1996) 
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