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ABSTRACT

The objective of the present contribution is to make an analysis of the development of E-Business and to
highlight the related organisational implications for enterprises. A typology of new business models will be
presented along with their implications for inter-organizational networks. Challenges and economic poten-
tials, as well as a vision regarding future perspectives for organizations under the new constellation will be
eventually analysed.

1 Introduction

During the past years, the fast development of new In-
formation and Communication Technologies (ICTs) has
been revolutionizing the market arena, it extended the
horizon of competition, and it caused radical changes in
all business branches (Timmers, 2000). Several busi-
ness analysts tend to call this process (wrongly or not)
as the Electronic (E-) Business Revolution. Amongst
others, the effects of the introduction of E-Business
were an enhanced globalisation process, an even more
uncertain and dynamic economic environment, and a
technology-driven development of new capabilities,
products and services as well as new businesses.
Thereof, the objective of the present contribution is to
make an analysis of the short but intense history of E-
Business, in order to highlight successful results and
positive implications on the global economy, but also
open issues and challenges as well as future trends.

2 The development of E-Business: an 
analysis

Currently, there are different and not always concordant
definitions of the term E-Business, e.g. in Afuah & Tuc-
ci, 2001), (Timmers, 2000) or (Wirtz, 2000). E-Business
will be here defined as the holistic ICT-based support of
(dynamic) inter-organizational and intra-organizational
processes and transactions. E-Business hence implies
the modification of existing business relationships and
might thus lead to the development of new or modified
business models.
Transactions (i.e. the transfer of goods among the dif-
ferent economic subjects) and the related costs repre-
sent a basic element of economic analysis. Transaction
costs vary in function of the specificity of the involved
good or job. Furthermore, the management of transac-
tions may take place in the market (under various con-
tractual forms), within a hierarchy (i.e. an organization in
which transactions are regulated by hierarchical rela-
tionships), or within other intermediate forms of trans-
action governance (so-called hybrids) (Williamson,
1975). One of the most significant effects caused by
new ICTs and the related E-Business solutions is the

decrease of transaction costs for all co-ordination in-
stances (as shown in Figure 1), which might eventually
lead to a change of the transaction governance.

In fact, ICT-based E-Business solutions allow enterpris-
es to design leaner intra-organizational processes, with
the result of enhancing higher efficiency and productiv-
ity within a hierarchy. Besides that, ICTs can also
strongly influence inter-organizational processes (hy-
brids up to market-like), by supporting co-operation
within entrepreneurial networks as well as by enabling
their co-ordination – by means of Internet-based Busi-
ness Collaboration Infrastructures (BCIs), such as E-
Marketplaces or Collaboration Platforms (Luczak et al.,
2001). 

Both the initial successful results and the overwhelming
expectations in entrepreneurial field (as well as the
speculations in the financial markets) led to a quick-
paced E-Business development. This accelerated
growth generated a remarkable hype with a peak in
1999, and led to a consequent dramatic downturn be-
tween 2000 and 2001. Nowadays, the economy is at
the end of a consolidation phase, and both managers
and financial analysts are gradually starting to regain
trust in E-Business. This fact is confirmed by the follow-
ing trends (Tan, 2001):

• Both Business-to-Business (B2B) and Business-to-
Consumer (B2C) E-Business volumes continue to
grow steadily; 

• E-Business is going beyond a simple online order
management, in favour of more complex and inte-

Figure 1: ICTs and Transaction Costs (Picot et al., 2001)
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grated solutions (e.g. Customer Relationship Man-
agement in B2C field or Supply Chain Integrators in
B2B field);

• The outsourcing of E-Business solutions from Appli-
cation Service Providers is increasing; 

• The support of transactions through different E-Pay-
ment solutions is being gradually accepted;

• Several global players are already working on the
development of the new generation of mobile-
based E-Business solutions. 

Thus, E-Business is likely to be gradually but steadily in-
tegrated into the global modern economy. 

3 Typology of Business Models

E-Business and web-based solutions triggered the
development of several new business models (Afuah
& Tucci, 2001). Figure 2 shows a Typology of so-
called Internet Business Models.

Among the highly innovative business models of Figure
2, two clear trends can be highlighted: single or multiple
function business models. Because of the integrating
focus, the latter cluster (e.g. Value-Chain Integrators,
Marketplaces or Collaboration Platforms) has some in-
teresting potentials for B2B inter-organizational co-oper-
ative structures (Filos, 2001). As a matter of fact, E-Busi-
ness solutions play a crucial enabling role in the inter-or-
ganizational field, both for new business models and for
those models that, up until now, had a higher value on
a theoretical than on a practical level (e.g. Virtual Orga-
nizations). Thus, in the next section a specific attention
will be paid to the implications of E-Business in the B2B
field. 

4 Economic potentials and 
organisational implications

The evolution of economic systems is gradually leading
to a progressive blurring of the company borders, to a
reduction of physical and information barriers among
enterprises, and to a consequent generation of a conti-
nuity between internal and external aspects of an orga-
nization (Wirtz, 2000). As a result, transaction costs di-
minish and governance instances hence gradually shift
from hierarchical to market-like structures (see also
Section 2). 

These facts lead to a trend towards networked organi-
sations which, along with high potentials, bears also re-
markable challenges. In fact, even if companies remain
the fundamental decision-making bodies, they must in-
creasingly come to terms with the general increase in
inter-organizational relationships. The growing inter-re-
lationships between functions of different companies
are forcing companies to remove the own internal barri-
ers, and the growing interactions with other economic
players are forcing companies to deal with a structural
instability and a closer interdependence with other eco-
nomic players (Parolini, 1999). This implies that enter-
prises are bound to develop a flexible and reactive orga-
nization in order to be able to deal with the modified and
furthermore dynamically changing requirements of flex-
ible business relationships.

Before starting to co-operate within global networks of
enterprises and hence deploy inter-organizational pro-
cesses, companies tend thus to concentrate on their
own core competencies and to develop an internal lean
organization (Picot et al., 2001). This transformation pro-
cess is crucial for the success of the company’s busi-
ness: the definition of the own core competence (-ies),
the internal leanness and flexibility represent the pre-
condition for a company to achieve the striven external
organizational flexibility (Parolini, 1999). Figure 3 depicts
such a trend towards networked and flexible organiza-
tions. ICTs and E-Business solutions play, within the
above-mentioned development process, a crucial en-
abling role, by giving enterprises concrete and efficient
tools to inter-connect and to integrate their perfor-
mance and information systems.

There are several strategic issues that companies have
to face before starting the above-mentioned transfor-
mation process to enable flexible inter-organizational re-
lationships, e.g. the new design of a streamlined entre-
preneurial organization, the identification and focus on
the own core competencies, the divestiture of non-core
functions (Hagel & Singer, 1999). Within the deploy-
ment of a network-oriented approach, other crucial as-
pects have to be defined, such as the readiness of the
potential partners to co-operate, and the availability of
the needed technologies and tools (Porter, 2001). As a
result, new business models of network-oriented co-

Figure 2: Internet Business Models (Timmers, 2000)

Figure 3: The trend towards networked organisations
(Molina et al., 1998)
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operation structures can be designed and successfully
implemented.

Up until now, the development and adjustment of busi-
ness models has been performed by companies mostly
in a creative way (Afuah & Tucci, 2001). This was also
confirmed by the “dot.com” crisis, in which weak or im-
provised business models lead both single enterprises
and networks to unrecoverable bankrupts. A suitable
approach to design business models for a networked
economy is the House of Value Creation (HVC), a meta-
method to design customer-oriented and sustainable
business models (Laing & Forzi, 2001). The HVC model-
ling approach (developed in the case of an intermediary
Internet-based BCI in the field of manufacturing net-
works) is a promising approach also for inter-firm net-
works.

To conclude, the trend towards a tightly inter-connected
economy seems to be nowadays unquestionable. On
the other side, the development process towards a dy-
namically networked economy has just recently started.
In order to be successful within a networked economy,
enterprises will thus have to undergo a deep transfor-
mation process in their organizational philosophy, in
their structure, but also in their approach to interact with
external organizations.

5 Conclusions and future perspectives

The “E” of E-Business (namely the use of ICT-based so-
lutions) is a means that promises higher integration and
efficiency, lower costs, profitability and sustainable
growth. Though, E-Business is not a revolution, but an-
other (effective) way of doing business, an enabler that
helps to integrate (inter and intra-organizational) perfor-
mance processes and to make them more efficient.
Companies may fail, but not because of the “E” in their
business. More likely, the ones who failed after the
hype of 1999 did so, amongst other reasons, because
of a too hastily excitement-driven embedding of E-Busi-
ness solutions into the own organization and ICT-infra-
structure. 

The path towards an inter-connected and dynamic
economy seems to be a way of no return. As a matter
of fact, all business activities of the future will be prob-
ably carried out across dynamic webs of companies (Fi-
los, 2001). There are different possible definitions of
this vision of dynamic, inter-networked, Internet-based,
flexible, hybrid or even market-like, knowledge-driven,
agile and web-oriented organizational paradigms: Value-
Creating Systems (VCS) (Parolini, 1999), Smart Organi-
zations, Economic Webs, Value Nets or Dynamic Inter-
net-enabled Supply Networks (Filos, 2001), to mention
just a few. In Figure 4, which shows the development
trend, all such paradigms were clustered under the def-
inition “Value Nets”. Within a decade, both academics
and managers might not mention the “E” related to

businesses anymore. This will not mean that the E-Busi-
ness will have failed: on the contrary, the thorough em-
bedding process will have come to its conclusion, and
the inter-organizational integration, probably even
“back-end to back-end” (Filos, 2001), will be a common
and accepted reality in the entrepreneurial world.
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ABSTRACT

With companies focusing on core competencies and with the generally decreasing vertical range of manufac-
ture that this causes, procurement is becoming more and more important. While in earlier times procure-
ment was seen as just an operational task, the increasing volume and complexity of parts and components to
be procured has made procurement an integral part of a company’s strategy. Suitable support by Information
and Communication Technology (ICT) has become crucial. Internet-based electronic procurement solutions
offer a multitude of possibilities, and thus procurement processes will change significantly in the near future.
In this paper we offer a method of distinguishing among different kinds of electronic procurement solutions
and present a reference model that identifies organizational requirements of the procurement of direct mate-
rials. This reference model includes a framework to classify procurement objects within their heterogeneous
spectrum and assigns to them a suitable procurement reference process, which can aid selection of appropri-
ate electronic procurement solutions. The focus is not only on innovation and recent developments in ICT,
but also on organizational issues.

1 Introduction

In recent years, concepts for designing multi-enterprise
value-added chains have gained greatly increased im-
portance with regard to ensuring sustainable enterprise
competitiveness. Supply Chain Management (SCM)
concepts and Business-to-Business commerce (B2B)
have become well known. Successful value-added
chains that focus not on the performance of the individ-
ual organization but rather on the total performance of
all partners participating in the network show a clear
competitive advantage. They are difficult for competi-
tors to imitate. It is here that procurement, as a border-
ing system to the pre-performance markets, plays a key
role in the whole value-added chain.
However, there are a number of new challenges and
changes to be faced in procurement. It is vital for com-
panies to understand and adapt quickly to these chang-
es. The trends currently impacting strategic orientation
in procurement are, among others, increasing globaliza-
tion, stronger focus on core competencies, increased
implementation of modular and system sourcing con-
cepts, increase in differentiated and strategic buyer-
supplier relationships, rapid business dynamics and fast
response to customer needs, greater process and net-
work orientation, and the increasing implementation of
ICT.
ICT implementation offers a multitude of opportunities
to support procurement. While initially Electronic Data
Interchange (EDI) solutions were implemented, they re-
quired expensive efforts, both in terms of organization
and information technology. The resulting high costs of
introducing EDI made it impractical for SME. In the late
1990s Internet-based solutions changed the scenario,
and they are now in widespread use.
Although it is now clear that the potential of Internet-
based electronic procurement solutions for direct mate-
rials is gaining recognition and that the solutions can be

used by SME (see Alard et al., 2000; Alard & Hieber,
2000), applications and research in this area are still in
their infancy (see de Boer et al., 2001; Nellore, 2001). It
is therefore not an easy matter for most companies to
make strategic decisions favoring the use and design of
Internet-based procurement solutions. 

2 Internet-Based Electronic 
Procurement

Following ARNOLD’s definition of procurement (see Ar-
nold, 1997), Internet-based electronic procurement can
be understood as electronic support, based on Internet
standards, of company and / or market activities that
aim to procure objects that the company requires but
does not produce itself. Internet-based electronic pro-
curement can support strategic and operational pro-
curement processes and takes into account transcorpo-
rate aspects and design aspects of the supplier-side val-
ue chain. 

3 Typology of Internet-Based Electronic 
Procurement Solutions

Internet-based electronic procurement solutions can be
grouped in four basic categories according to the insti-
tutional provider of the solution, which as a rule is deter-
mined by those who are responsible for initiating and
providing the solution (see Zbornik, 1996): sell-side so-
lutions, buy-side solutions, neutral electronic market-
places, and direct company-to-company links. There are
no strict boundaries between the categories. In the
world of practice, there is a wide range of permutations
and combinations of the fundamental types. 

3.1 Sell-Side Solutions

Sell-side Internet-based electronic procurement solu-
tions are initiated, owned and controlled by suppliers.
As in Business-to-Consumer commerce (B2C), the par-
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ticipants are usually a number of buyers and one suppli-
er (many-to-one relationship). A possible variant of sell-
side solutions is the joining together of a number of sup-
pliers, in the form of a common electronic distribution
channel, for instance (many-to-many relationship). A
special form of the sell-side solution is found in the rath-
er less frequent supplier-controlled private electronic
marketplaces (many-to-one relationship).

3.2 Buy-Side Solutions

Buy-side Internet-based electronic procurement solu-
tions are buyers’ applications. As an integrated part of
the buy-side solution, the purchasing department of a
company sets up a catalogue of products from several
suppliers. This is the classic and most widespread form
of electronic procurement (one-to-many relationship). In
some cases, a number of buyers join to form a demand
group and operate the buy-side solution together (for
example, company groups within a corporation or a buy-
er consortium) (many-to-many relationship). In these
two forms of buy-side solutions, there is often an inter-
mediary between the buyer or buyers and the suppliers,
who sets up the catalogue, for example. The term buy-
side solution typically refers to the above two forms of
electronic procurement. A special case of a buy-side so-
lution is the buyer-owned and controlled electronic mar-
ketplace. In the world of practice, these are often found
as closed exchanges (private electronic marketplaces)
that are used to link to selected suppliers. 

3.3 Neutral Electronic Marketplaces

In neutral electronic marketplaces, the Internet-based
electronic procurement solution is usually offered as a
service and owned and controlled by one or more inde-
pendent parties (many-to-many relationship). By re-
stricting the number of users, neutral marketplaces can
become private electronic marketplaces of a number of
conceivable types. For example, in a neutral market-
place, members of a supply chain may meet in closed
user group where proprietary information may be
shared. Also possible in a neutral electronic market-
place is shared ownership and control of the Internet-
based electronic procurement solution by several or all
of the sellers and / or buyers (consortium marketplace)
(many-to-many relationship). Depending on the owner-
ship model, this constellation can turn into one of the
variants described above (buy-side or sell-side market-
place).

3.4  Direct Company-To-Company Links 

In direct links between the buyer and seller companies,
components of the Internet-based electronic procure-
ment solution make up or complement the companys’
own software systems (ERP systems, for example) and
are at the disposal or both the buyers and the suppliers.
Some examples of such applications are classic (not In-
ternet-based) EDI applications (using standards such as
EDIFACT or ANSI X12), Internet-based forms of EDI
(Web-EDI and Internet-EDI), and Internet-based direct
linkage of the supplier’s ERP system to the buyer’s ERP
system.

4 Potential Support to Procurement 
through Internet-Based Electronic 
Procurement Solutions

To be able to evaluate the various design options for
managing procurement made possible by the imple-
mentation of Internet-based electronic procurement so-
lutions, it is absolutely essential to first capture and
structure the starting point in the procurement area (for
analysis). The main task is to analyze the procurement
items, sources, and processes. To provide the buyer
company with an overview of the main aspects and fea-
tures of procurement items and sources and an appro-
priate basis for strategic decision-making, there have
been various efforts to structure the decision field (com-
pare Hütte, 1996). In procurement theory and practice,
the portfolio technique has proved to be a particularly
promising method (see Syson, 1992; Wildemann, 2001)
for classifying procurement items and sources. Com-
bining the well-known materials portfolio approach by
Kraljic (see Kraljic, 1977) with ABC / XYZ analysis (see
Schönsleben, 2000), a three-dimensional framework for
analysis can be built (see Hamm, 1997) that captures
significant parameters of the procurement situation and
allows the strategic procurement units and procure-
ment items to be categorized within the framework, as
shown in Figure 1. To each strategic procurement unit
or procurement item, one of five types of “reference”
procurement processes can then be assigned, depend-
ing on the position of the procurement items and stra-
tegic procurement units within the analysis framework.
Our investigations of project and research partners in
the machine and plant industry identified five different
characteristic procurement reference processes: part-
nership, supply-dominated, buyer-dominated, market-
oriented, and usage-driven. These processes make dif-
ferent organizational demands on procurement and de-
termine the feasibility of varying options of support
through Internet-based electronic procurement solu-
tions.

The market-oriented procurement process, for exam-
ple, can be served well by neutral electronic marketplac-
es, whereas for the partnership procurement process,

Figure 1: Analysis framework for structuring procure-
ment items and strategic procurement units.
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direct buyer-seller links (Internet-EDI, Web-EDI or Inter-
net-based direct linking of ERP systems) for order pro-
cessing (operational procurement) may be appropriate.
The analysis of procurement items and strategic pro-
curement units has proven to be a useful aid to evalua-
tion of the potential for Internet-based electronic pro-
curement solutions. Particularly useful for companies is
the fact that the analysis on the basis of procurement
reference processes not only allows evaluation of infor-
mation technology aspects, but also allows guidelines
and recommendations to be derived for material flow or
organizational aspects of procurement.

5 Conclusion

Internet-based electronic procurement solutions offer
good support options for various phases of the procure-
ment process. With the dynamic growth of Internet-
based electronic procurement solutions, the issues and
challenges in procurement, and the possible repercus-
sions of implementing Internet-based electronic pro-
curement solutions for human resources, the user in in-
dustry faces a very difficult task when making strategic
decisions in favor of electronic procurement solutions.
The analysis framework presented above, combined
with assigning particular procurement reference pro-
cesses to the items, offers the user in industry a basis
for evaluating the support potential of different Internet-
based electronic procurement solutions and, beyond
that, allows guidelines to be derived for effective design
of procurement management and material flow.
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ABSTRACT

Information and Communication Technologies are crucial for intermediaries in electronic business. In order to
stand the tough competition in internet-based markets, differentiation from competitors is required. This im-
plies that innovative service ideas need to be implemented to succeed. The approach discussed here is help-
ful to reduce the complexity of matching service ideas with the most suitable technologies.

1 Introduction

In electronic business intermediaries play an important
role, because they provide their clients with information
services, e.g. broking offer and demand via electronic
platforms like e-marketplaces and virtual exchanges. To
be successful in the transparent internet market, how-
ever, they need to differentiate from their competitors.
This can be achieved by the planning and implementa-
tion of innovative services, that are difficult to imitate
and exceed the common service level of the considered
sector (Porter, 1985).
As intermediaries provide information services, the in-
troduction of new services is directly linked to the em-
ployment of Information and Communication Technolo-
gies (ICTs). Nonetheless, the planning processes of ser-
vices and ICTs are nowadays usually separated; for this
reason the existing potentials cannot be fully exploited.
Hence, our work is based upon the idea that an integrat-
ed approach is essential to consider the interdependen-
cies between service ideas and underlying technologies
(Davenport, 1993). Furthermore, the well-spread meth-
ods for the selection and planning of standard software
and hardware systems (Barlow, 1990) are not suitable
for this task. The use of such standard systems is nei-
ther innovative nor difficult to imitate and thus it is not a
successful approach to differentiate from competitors.
In order to be able to implement new and unique servic-
es, intermediaries need to fully exploit the potentials of
technologies. Therefore, within the planning of new ser-
vices, the attention should focus on technologies rather
than information systems (Luczak et al, 2002; Bleck et
al, 2000).
We are convinced that a suitable description model is
fundamental for successful planning. As a matter of
fact, such a model must describe all relevant properties
of services and service ideas, the parameters of tech-
nologies as well as the complex links among them. The
model proposed here was developed focussing on
these requirements. It permits a systematical matching
of existing services and new service ideas with the cor-
responding technologies. For this purpose it uses a de-
scription model to illustrate services and technologies,

a procedure model for the planning process and a con-
cept to visualise interdependencies and temporal con-
straints (i.e. the so-called technology calendar).

2 The description model

Although the process of planning new services is an op-
erative task, it is clearly influenced by the entrepreneur-
ial strategy (figure 1). This strategy derives from the
company’s objectives.

The company’s corporate strategy influences the ICT
strategy, which for instance defines whether the inter-
mediary plans to be a technology pioneer or technology
follower (Bullinger, 1994; Burgelman, 1988). However,
there are no self-contained ICT objectives, since ICT is
only used as an enabler for the actual services.

Both strategies determine the company’s required ac-
tions, which can be differentiated into service and tech-
nology aspects (for examples see chapter 5).

On the operative level, the first planning step is the de-
scription of existing services or service ideas, and tech-
nologies. Eventually, service ideas and corresponding
technologies are assessed. The result of the assess-
ment defines the required operative actions that, again,
can be divided into a service and a technology part.

Figure 1: The operative planning process is influenced
by the entrepreneurial strategy
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3 Services and Technologies

The model we developed aims to describe all relevant
parameters for services and technologies, and to define
the interdependencies between them (figure 2).

It is commonly accepted that a service can be referred
to as the aggregation of the service potential, the ser-
vice process and the service result. The service poten-
tial represents the resources needed to provide the ser-
vice. This involves the intermediary’s resources such as
capital, employees and market position as well as the
customers’ potential including customer infrastructure,
willingness to pay, and especially the customer’s prob-
lem. As a matter of fact the solution of the customer’s
problem represents the striven service result. The ser-
vice process contains all activities, which lead from the
service potential to the service result. As the intermedi-
ary provides information services, these activities need
to be supported by ICTs.

Technologies can be described by their function and
their application potential. The technological function
specifies which task the particular technology can per-
form. These functions are elementary, this meaning
that each technology can be associated with exactly
one function, and namely:

• Input
• Output
• Processing
• Storage or 
• Transmission

These functions are described in detail by a set of pa-
rameters. The parameter set depends on the particular
function and technology. Storage technologies, for in-
stance, are characterised by capacity and access time,
while transmission technologies are classified accord-
ing to e.g. bandwidth, bit error rate and jitter.

The application potential represents the technologies’
implicit capabilities, such as mobility or security. This in-
cludes all technology properties, which cannot be de-
scribed as a parameter of the technological function.

Looking at figure 2, it can be noticed that there is no
technology result. This is due to the fact that technology
is only an enabler for the corresponding service and it is
hence only used to achieve the service result. 
The service process and the technology functions are
linked to each other. As intermediaries provide informa-
tion services, each elementary activity of the service
process needs to be supported by exactly one techno-
logical function. That is why they need to be matched to
achieve an optimal service result.
The resources needed to provide the new service rep-
resent the capabilities of a particular company to pro-
vide a service. These interact with the capabilities of the
different technologies to support a service. For this rea-
son the service potential is linked to the technology’s
application potential. Together they determine which
customer problems are solvable.

4 The procedure model

The planning procedure is basically conducted via a
three-phased procedure model (figure 3).

In the analysis phase all data relevant to the planning
process are collected. This involves not only the service
and technology potentials, but also other characteristics
of services and technologies, like necessary initial in-
vestments, total cost, estimated revenue and economic
risk.
During the generation phase customer problems and
company service potentials are matched with the tech-
nology application potentials. This can be done, for in-
stance, via a matrix analysis. The result of this matching
is a set of solvable customer problems. The inversion of
these customer problems leads to the striven service
results. Afterwards, the service process for each of
these services is modelled, this meaning the elementa-
ry activities which lead from the service potentials to
the striven result are defined. This task can be support-
ed by creativity techniques. After the service process
has been defined, each activity has to be matched with
the technology best suitable to support it. Only technol-
ogies that provide the proper technological function for
a particular activity are considered. Among these, the
technology with the most suitable parameters is select-
ed. The aggregation of the involved service potentials,
the striven service result and the service process to-
gether with the selected technologies represent the
new service idea.
Finally the new service ideas are evaluated. This as-
sessment compares the necessary investments with
savings, increased revenue and gained effectiveness
(e.g. better market position). The weighting of these

Figure 2: Description model for services and technolo-
gies

Figure 3: Basic planning procedure model
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factors is influenced by the corporate strategy on the
service side and by the ICT strategy on the technology
side (figure 1). The overall profitability can only be con-
sidered from a holistic point of view. Its calculation
needs to consider synergies with existing services and
technologies that are already used by the intermediary.
This might, for example, have a decisive impact on initial
investments. An important part of the assessment
phase is the availability verification of the technologies
that were selected to support the activities of the ser-
vice process during its modelling. A technology calen-
dar can be used to visualise temporal constraints
(figure 4).
The result of the assessment determines the required
actions. These can be different for services and technol-
ogies. The assessment result might, for instance, sug-
gest implementation, development, further evaluation
or rejection of service ideas or technologies.

5 Application example

In our application example we consider a customer of
an intermediary, who is an employee in field service and
needs to find the nearest access to a geographically dis-
tributed infrastructure (water, power, fixed line commu-
nications, etc.) This customer problem is recognized
during the analysis phase. Furthermore, the application
potentials of different technologies as well as the inter-
mediary’s service potentials are collected.
During the generation phase the customer problem is
matched with the corresponding service potential, i.e.
access to geographical map data with infrastructure in-
formation and the technology potentials of, e.g. UMTS
(mobility and locatability). The inversion of the customer
problem represents the service result, i.e. providing the
customer with a localized map at any time and any-
where. The service process is modelled as a number of
activities, such as transmission of the customer’s posi-
tion, processing of the according map data and trans-
mission of the customized map. These activities are
matched with technologies most suitable according to
their parameter set, like the transmission technology
UMTS or an appropriate map processing algorithm.
The assessment considers initial investments, e.g.
UMTS-access-infrastructure, as well as costs per use,
estimated revenue, number of potential customers and
usage frequency per customer. However, the technolo-
gy availability evaluation shows, that UMTS is not avail-
able yet. This implies the required actions in respect to
service and technology. Depending on the ICT strategy,
the required action on the technological side is either to
wait for UMTS to become commonly accepted (tech-
nology follower) or to strive a cooperation with a UMTS
provider, to be one of the first companies to offer ser-

vices based on UMTS (technology pioneer). In any case,
on the service side it is necessary to wait for the suit-
able technology to become available. In order to visual-
ize the temporal constraints, the technology calendar
can be used (figure 4).

6 Conclusions

The proposed method allows a systematic approach for
the matching, planning and employment of innovative
services and technologies in the intermediary sector. It
offers a consistent model to describe services, ICTs and
their interdependencies. The technology calendar tool
permits the visualisation of these interdependencies
and temporal constraints. We consider the model a
valuable tool that might help intermediaries to succeed
in the competitive market arena.
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ABSTRACT

To overcome constraints of current marketplaces and e-commerce sites we propose an open, flexible frame-
work for user-centered marketplaces. This framework brings together rational user agents, which can ex-
change values like goods and services based on the principles of peer-to-peer networks. Any agent can easily
create different markets in a modular fashion. By means of this, any agent can take part in diverse, indepen-
dent and highly customized markets, which we call "micromarkets".

1 Introduction

To overcome constraints of current marketplaces and e-
commerce sites we propose an open, flexible frame-
work for user-centered marketplaces. This framework
brings together rational user agents (Simon, 1959),
which can exchange values like goods and services
based on the principles of peer-to-peer networks. Any
agent can easily create different markets in a modular
fashion. By means of this, any agent can take part in di-
verse, independent and highly customized markets,
which we call "micromarkets".

2 Constraints of current e-markets

Current electronic markets and e-commerce sites suf-
fer from a number of constraints and complications
(Youll, 2001): First one can find a segregation of mar-
kets. Traders in a particular market cannot see potential
trading partners in other markets, thus their access to
truly comprehensive product and price information is
limited. 

Furthermore, markets suffer from inflexibility, because
usually the markets determine how and when traders
may trade. Competing for profit electronic markets dis-
tinguish themselves through proprietary, incompatible
trading mechanisms. 

Another constraint is the limitation to monolithic trans-
action models: E-commerce systems, and the latest e-
commerce standards, generally presume that all trans-
actions are sales involving only two parties, a “buyer”
and a “seller”. 

Moreover, the support for automation is usually weak.
Current electronic markets typically transfer offline hu-
man-run trading to online forums and do not support au-
tomation of nontrivial strategies. The last constraint of
electronic markets to be mentioned in this paper is the
reliance on price-based matching: Despite empirical
findings in that customer awareness, branding and
trust, not price, drive Internet purchase decisions, the
predominant auction mechanisms use price as the key
deciding factor in awarding sales.

3 The Model of Media and Business 
Media

The model of media (Schmid, 1997) guides our analysis
and design of communities and their media, of business
models and system architectures, and of communica-
tion and service design.
Media are considered as multi agent systems (see Fig-
ure 1), which consist of a channel system for the trans-
port of information over space and time, a logic, for cap-
turing syntax and semantics of the information and an
organizational system (roles and protocols) for structur-
ing the behavior of its agents (Lechner & Schmid, 2001).

Electronic markets can be viewed as Business Media
(Schmid & Zimmermann, 1988). This is a holistic ap-
proach that brings together technological, communica-
tional, business, and managerial issues. Business Me-
dia are considered as transaction-based Media provid-
ing the means for the creation and exchange of values
like goods and services between independent agents.
Four kinds of communication acts are distinguished, fol-
lowing the phases of a transaction: In the Knowlegde
Phase, agents exchange information and they establish

Figure 1: Media as Sphere for Communities of Agents
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their knowledge or belief. In the Intention Phase, agents
signal intentions, developed from the knowledge pro-
vided in the knowledge phase and by the linguistic
means of the common logical space, following their role
and the protocols. In the Contracting Phase, agents ne-
gotiate contracts. The messages in this phases are
binding, in the sense that they oblige agents to act as in-
dicated. This phase ends – in the case of success – with
a contract. In the Settlement Phase, agents act accord-
ing the negotiated contract. In commerce, this means,
e.g., shipping of goods and transaction of money.

4 micromarkets

Using the Business Media model we have developed a
software platform, “micromarkets”, which provides a
basis for modeling and investigating open market envi-
ronments for rational agents. The platform consists of a
basic service, which acts as a meta-engine for Business
Media (see Figure 2 ).

Using a well-defined communication interface, agents
can use services provided by the “micromarkets” plat-
form to conduct economic transactions on a peer-to-
peer basis. Market modules define the trading rules in
form of a trading protocol and descriptions of products
and services. These modules are provided as XML-
based documents and can be used by the agents to
conduct their business. Any two or more agents using
the same market module can trade with each other. In
the case that other trading rules are desirable or differ-
ent product specifications are needed, nothing more
than a new or modified market module has to be provid-
ed to the community of agents.

The “micromarket” platform offers a lot of desirable
characteristics of marketplaces not found in the tradi-
tional electronic markets (Youll, 2001). Due to the peer-
to-peer concept it is an open platform:

Search costs are the expenses of meeting a new trad-
ing partner or learning the price of a good or service. In
an open electronic marketplace, rational agents can re-
duce search costs to nearly zero.

Furthermore, the “micromarkets” platform allows for
flexible trading rules and multi-attribute negotiation of
product specifications: As the trading protocols and the
specification of goods and services are encapsulated in
separate modules, they can be easily adapted and dis-
tributed by any participating agent. This allows the par-
ticipated parties to tailor their transactions to their
needs. Besides, the platform is especially well suited
for being automated by software agents. The agents
will share a common functional design, but a unique
strategy module that is part of the design allows each
agent to pursue an individual strategy. This offers rich
opportunities to have human users assisted by artificial
agents acting on their behalf.

5 Results and further research

We expect that the most successful marketplaces will
be the ones that have the lowest barriers of entry and
provide the best “quality of service” guarantees in
terms of security, fairness and efficiency. As the latter
quality of service guarantees are easily to provide in
closed, centralized environments, they are becoming a
real challenge in systems of independent, distributed
agents. In (Dellarocas & Klein 1999) it is argued that the
most important challenges to cope with are heteroge-
neity, limited trust, the possibilities of systemic failures
and the need for rapid adaptation to dynamic changes of
the environment. Following the concept of civil agent
societies we are currently extending the micromarkets
platform by the three core services proposed in (Del-
larocas & Klein 1999): The socialization service, which is
an enhanced version of the registration process of other
agent environments. During this process, the agent is
engaged in explicit negotiation concerning the agent’s
capabilities and the markets rules and norms. A notary
service, which is contacted whenever a set of agents in-
tends to engage in a transaction that requires protection
of the market. Finally, an exception handling service
which monitors the market for dysfunctions and tries to
resolve their causes.

At the moment we are testing and improving the “real-
life” applicability of the platform by implementing differ-
ent market scenarios: e-procurement, financial asset
management, human resources and fun markets, like a
blind-date market, and staffing of projects have already
been successfully realized on a prototype basis.
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Figure 2: micromarkets platform
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ABSTRACT

Business webs can be seen as a successful organizational form under the impression of strong network ef-
fects and the need for a standard in a market. This study develops a framework based on organizational theo-
ries for the coordination and motivation of partners within business webs. The main focus is on so called
“technology webs” which are formed around a technology standard (e.g. Microsoft or Palm networks) under
the general condition of network effects. The goal of the study is to develop recommendations for the man-
agement of business webs.

1 Introduction 

The rapid development of communication and informa-
tion technologies above all in the area of internet and
mobile communication had great impact on organiza-
tions world wide. (Kelly, 1998), (Tapscott et al., 1998),
(Zerdick et al., 1999)

In spite of the downturn of new start up companies
market effects of the so called internet-economy be-
come more and more important. Formerly niche effects
like network effects or system products turn into mass
phenomena (Varian and Shapiro, 1999). The conse-
quences are the increasing role of company networks.
(Fleisch, 2001)

1.1 Business webs – organizational 

strategy in a networked world

Many new companies and their business models failed.
However some organizational forms in the internet-
economy seem to be very successful. One of them is
business webs. (Häcki and Lighton, 2001) 

Business webs are a set of companies that use a com-
mon architecture to deliver independent elements of an
overall value proposition that grows stronger as more
companies join the set. (Hagel III, 1996): 6. 

The market success of these businesses is tightly con-
nected, because the customer only receives a system
solution if he has access to the whole range of products
of the network. (Zerdick et al., 1999) In the form of tech-
nology webs, a business web consists of a system
product with a technical standard in the center, owned
by a so called “shaper” whose interfaces are open to
the participating network companies called “adapters”.
These adapters produce complementary products for
the system product. 

Business webs are therefore an organizational form
with the goal to penetrate a market with strong network
effects with a standard. 

You can distinguish between direct and indirect net-
work effects. Direct network effects arouse from the
growing value of a network due to an increasing num-
ber of participants at the net. (Katz and Shapiro, 1992)
Indirect network effects come from the value of a grow-
ing number of suppliers working together on the basis

of a standard and producing a system product. (Picot et
al., 2001)
Markets with these network effects have a tendency
for “tipping.” Tipping is the tendency of one system to
pull away from its rivals in popularity once it has gained
an initial edge. (Katz, 1994): 106. Tipping makes the es-
tablishment of a “de-facto” or market standard so im-
portant. (Borowitz and Ewald, 2001) Only with the
growing customer acceptance of a specific product and
its complementary services can a business web reach
its goal: customer lock-in.

1.2 The management of adapters as key 

success factor

Customer lock-in describes the fact that switching from
one product to another causes so called switching
costs. These switching costs prevent customers from
leaving the system product (Hax and Wilde II, 2001) To
achieve this effect the shaper has to develop a propri-
etary standard together with its complementors.

Figure 1 summarizes the development of a proprietary
standard from a shaper point of view. Dependent on the
stand alone value of the product of the shaper, the role
of the adapters is more or less important. An industry
type is a product with defined interfaces for potential
complementors. Normally the shaper needs comple-
mentary products to penetrate the market and to build
an “appropriability regime” to skim its innovation rent.
(Teece, 1996) The question is therefore how to manage

Figure 1: Increasing value of a system product by
establishing a proprietary standard with complemen-
tors.
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in the sense of coordinating and motivating the adapt-
ers in the business web. (Picot et al., 1999) Adapters do
not necessarily need to be coordinated by contracts be-
cause due to a win-win situation between shaper and
adapters. The adapters can be motivated by the pros-
pect of high profit from the participation at the propri-
etary standard. 

As shown in Figure 2 the shaper should structure its
adapters by classifying them into an inner and outer cir-
cle and others. 
In the inner circle, closest relationships exist to coordi-
nate the partners. These can consist of joint ventures
and mutual capital shares. Microsoft for example, buys
specific suppliers of software components to improve
the Windows standard. (Liebowitz and Margolis, 2001)
The outer circle often consists of licensees or big cus-
tomers, with which one tends contractual relationships
and tries to integrate into the development process of
the standard (compare “lead user” concept). (Hippel,
1988)
All further adapters amount the critical mass for the sys-
tem product. Through “expectation management”
about the development of the standard and strategic,
but open information politics, this group should serve as
“Evangelists” to bring the system product to success.
(Hagel III, 1996)
The arrows should indicate that there is an active ex-
change between the individual circles.

1.3 Customer and partner lock-in during 

the life cycle of a proprietary standard

Business webs can best develop when an industry is
undergoing major transition, such as induced by new
technology, deregulation, and globalization. (Hax and
Wilde II, 2001): 17. At this stage normally a dominant
design is not established and therefore there is room for
a proprietary standard. 
In the growing phase of a business web shaper and
adapters have in principle an interest in cooperative be-
haviour which lies in the mutual dependence of both
parties. The shaper wants an as big as possible installed
base to achieve a competitive advantage with its stan-

dard. The adapters needs scale effects to be profitable
with its complementary products.
But how does this change over the life cycle of a busi-
ness web? The future attractiveness of a standard is the
decisive factor for adapters and customers to choose
the standard. Therefore the shaper has to manage ex-
pectations of the adapters by either making premature
announcements of product development, strategic pric-
ing or by simply “convincing” adapters to work together
with him by buying them or forming an alliance over the
life cycle of a business web. (Cusumano, 1998), (Farrell
and Saloner, 1985) 
The life cycle phases can be separated in formation,
high growth, maturity, aging, and degeneration (nega-
tive growth until death) as shown in Figure 3.

This life cycle is based on evolution and revolution con-
cepts in economic theory. (Greiner, 1998), (Hippe, 1996)
For each phase the shaper needs a different adapter
strategy. Depending on the strength of the shaper’s
standard it has to join forces with complementors. A
game theory oriented study shows that a weaker stan-
dard can therefore win when the shaper of this busi-
ness web settles contracts or integrates core adapters
who produce complementary products. (Hofacker,
2000) This is important in the formation and degenera-
tion phase. The management over a life cycle can be
summarize with the term “Management of Increasing
Returns.” (Hagel III, 1996)

1.4 Examples

There are many examples of business webs. One of the
most important is the Microsoft technology web for Op-
eration Systems in the Desktop Computer field. One of
the current most exiting “Standard-Wars” however is
the Establishment of an Operating System for Internet
and Mobile Applications. 
In this field Microsoft tries to establish its Microsoft.Net
operating system for internet / mobile applications as a
standard. One of its biggest opponents is Sun ONE
(Open Net Environment). This is an industry wide alli-
ance under the leadership of Sun that wants to become
Java the leading programming tool for mobile applica-
tions. 
In the mobile phone area, the consortium Symbian,
founded by Ericsson, Nokia, Matsushita (Panasonic),
Motorola and Psion tries to establish an operating sys-
tem for mobile terminals. 
Palm as market leader in the handheld market, tries to
establish a proprietary standard with its Palm Operating
System also for mobile applications. 

Figure 2:  Shaper – adapter relationship within a tech-
nology web Figure 3: Generic life cycle of a business web.
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1.5 Discussion and Conclusion

The research project tries to develop a theoretical
framework to analyze the management of business
webs, an efficient organizational form in markets with
strong network effects.
It has to be discussed whether the coordination and
motivation of adapters is necessary when there exists a
standard with high customer value. Therefore the life
cycle analysis is so important because it identifies key
drivers for adapters and customers in different phases
of the cycle of a business webs.
Business webs are a young type of organization. There-
fore a lot of research has to be done in this field. There
is especially a lack of decent empirical studies which
give more inside from a practical point of view. 
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ABSTRACT

In the wake of E-Business product data management is increasingly becoming important on a cross-company
level. An organization's capability of making available high-quality and up-to-date electronic product and ser-
vice data will constitute a crucial competitive factor. Only consequent application of standardized exchange
formats and description models will allow automatic further processing of any kind of transmitted data. Being
an E-Business service portal, the Product Data Clearing Center provides a decisive approach to deal with the
tasks concerning electronic product information. A reference application for a practical and sector-wide real-
ization and use of a Product Data Clearing Center is the ETIM project within the electrical industry sector in
Germany.

1 Introduction

Information on the products and services offered is one
of the core requirements of businesses. Product and
service information is indispensable for the decision
process of customers, and this information gets even
more important when the offer involves products that
are explanation-intensive and exhibit a lot of (technical)
details. 

Whereas up to now product data management mainly
was relevant for single organizations, in the wake of E-
Business this task is increasingly becoming important
on a cross-company level. Product information must be
made available electronically for various fields of appli-
cation, involving the prompt creation of print or CD-
ROM catalogs by partners in the distribution chain, data
supply of E-Procurement platforms comprising multi-
supplier catalogs, or participation on E-Marketplaces.

An organization’s capability of making available high-
quality and up-to-date electronic product and service
data will constitute a crucial competitive factor. As a
matter of fact, product information will be more and
more considered an autonomous economic asset, and
standards applied to product data will become indis-
pensable quality assurers.

Due to innovation and product life cycles getting ever
shorter, new solutions and business models for product
data management are required that take into consider-
ation changing cross-company conditions, such as the
growing number of distinctive (technical) product char-
acteristics on the producer side or the extension of the
assortment range on the wholesaler side. Being an E-
Business service portal, the Product Data Clearing Cen-
ter provides a decisive approach to deal with the tasks
concerning electronic product information.

2 Standards

The use of accepted standards constitutes a prerequi-
site for efficient exchange of information and data in E-
Business. Only consequent application of standardized

exchange formats and description models will allow au-
tomatic further processing of any kind of transmitted
data.

In the past, exchange formats such as EDI (comprising
formats like, for example, ELDANORM and DATAN-
ORM) were successful approaches for electronic trans-
fer of product data and standard business documents
(e.g. orders) between organizations. However, missing
central validation instances and lacking flexibility of such
standards led to the development of enterprise-specific
subsets and interpretation of the formats. As a conse-
quence, the original intention to enable unlimited mutu-
al data exchange for all business organizations by
means of EDI faded. 

Meanwhile, in the wake of the development of the In-
ternet, new, more flexible and more differentiated stan-
dards have emerged that take into consideration the
specific requirements of modern E-Business. One de-
velopment path is constituted by standardized formats
for the exchange of product and transaction data, such
as BMEcat or openTRANS. A second path comprises
standards that allow structured description and classifi-
cation of products and services, such as UN/SPSC,
eCl@ss, or the information model of the electrical indus-
try sector in Germany, ETIM.

These new standards, too, can be misused as starting
points for enterprise-specific solutions. However, the
Product Data Clearing Center concept is an approach to
guarantee and establish compliance with standards.

3 Clearing Center

Up to now, product data exchange between data suppli-
ers and data receivers usually is determined by bilateral
communication relations using different transmission
and description formats. The effort necessary to com-
municate in that way grows disproportionately with the
number of communication partners. Missing standards
make necessary data conversion, reprocessing or even
manual post-processing. Especially on the side of the
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data receiver, one has to cope with high efforts as to
time and money.

Another weak point is the close interconnection of the
communication partners, resulting in dependencies.
Data receivers must rely on data stocks to be delivered
by several suppliers before, for example, the production
of a print catalog can start. Practice shows that such de-
pendency often leads to considerable time lags.

One approach to accomplish improved cross-company
product data exchange is presented with the Product
Data Clearing Center concept. As a central intermediary
between data suppliers and data receivers, the follow-
ing aspects can be realized:

• central independent validation instance for monitor-
ing the compliance with standards for data trans-
mission as well as description and classification of
products;

• central management of product data while simulta-
neously achieving disconnection of data supplier
and data receiver. 

The Product Data Clearing Center concept allows a real-
ization of added-value services, enabling cross-compa-
ny product data management. The process ranges from
data processing and conversion to transformation into
other features and classification systems to qualitative
assortment analyses. The concrete process is deter-
mined by the specific communication relations and sup-
port demand. The author has developed a reference
model of a Product Data Clearing Center as a generic
approach.

A consequent use of a Product Data Clearing Center for
cross-company product data exchange (e.g. on the level
of an entire economic sector) will lead to considerable
streamlining effects and will significantly improve the

availability and quality of product data for all partners.
This eventually results into an approach for cross-com-
pany product data management.

4 Example: The ETIM Project

A reference application for a practical and sector-wide
realization and use of a Product Data Clearing Center is
the ETIM project within the electrical industry sector in
Germany.

Product information exchange in Germany’s electrical
industry sector used to be characterized by innumerable
communication relations (as described in section 3) be-
tween wholesalers and producers. Missing standards
as to exchange formats and description models led to
high manual efforts and consequently high expenditure
for the creation and management of product catalogs
(print or CD-ROM). Extended assortments, shorter
product life cycles and a growing number of technical
product details increasingly exacerbated the situation. 

The development and introduction of the ETIM model,
which is a unified description and classification system
for the products of the electrical industry, and the ETIM
Clearing Center, which is an Internet-based central vali-
dation and data management instance, provided the ba-
sis for a sector-wide product data management.
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ABSTRACT

The paper describes the development of an Internet portal for the support of eLogistics. The platform con-
sists of different modules that are designed to be of general applicability in the logistical sector taking into ac-
count various stakeholders with different objectives and means. A self-designed framework and toolbox
marks the baseline for the efforts. Examples of the usage of the WWLDB platform are given. Further re-
search requirements regarding standardization are pointed out.

1 Initial situation

The initial aim consisted in structuring an Internet plat-
form for the handling of logistics processes in the field
of mechanical engineering and terotechnology. The
scope includes third party business partners such as
suppliers, dealers, carriers, customhouse officers, ship-
ping companies etc. on the basis of a platform available
world-wide. Today, only partial solutions to the individu-
al questions of these partners are available in the mar-
ket. 

2 Problem Definition

Complex and customer specific transactions obstruct
the structuring of a general and abstract model for a
module-based setup without having to make too many
individual adjustments to single projects.
Different viewpoints such as procurement, distribution,
after sales and internal logistics must be considered.
Generally accepted tools for the organization of the plat-
form are not available in the current market. 

3 Methodology for the Development

To guarantee a structured development of the Internet
platform, it was decided to realize the construction of a
specific framework and a specific toolbox in Java in or-
der to be able to carry out the object-oriented reproduc-
tion of the business model and the modelling of master
processes. Here also, useful toolboxes were not avail-
able at the outset, that would allow for a strong process
orientation which is needed in the filed of logistics. Oth-
er alternatives were not possible due to licensing re-
strictions and conditions. If the platform turned out to
be a success licence fees would have been of unjustifi-
able height for the diverse group of customers. For this
reason the platform was constructed completely with a
self-designed framework and a self-designed toolbox.

4 Results and Value in Use

Today WWLDB (World Wide Logistics Database) is an
eLogistics-system which can record the flow of goods
and information along the whole process chain includ-
ing all partners involved in the process. It runs in an in-
ternet/ extranet setting.
The object-oriented development of a framework de-
signed specifically for the requirements of a process-ori-

ented handling nowadays supports LCI in its efforts of
implementing holistic logistical concepts. 

Core of the WWLDB is an abstract business model of
the logistics process including all stakeholders possibly
involved in the process. The framework development
allows for a quick and user-oriented adaptation of func-
tionalities and operational steps. Complex structures of
user access rights guarantee that users only receive in-
formation that are intended for them. 

Over time different projects have already been carried
out on the basis of the WWLDB or are currently under
way. All WWLDB modules can be designed in the cor-
porate identity of the customer in order to reach a high-
er rate of system acceptance by external supply-chain
partners. 

An example of the already carried out/ currently further
developed modules can be found in the processing of
national packaged goods and partial loads through the
WWLDB.

By using the WWLDB, shippers of standard/ system
goods receive a complete electronic order handling and
control if connected to the system’s depot.

Through the usage of WWLDB the integration of cus-
tomers is made possible not only for conventional ship-
ping orders but also for procurement and cross ship-
ments. In addition to the collection and treatment of
complete orders customers can read the status of their
orders, they can generate cargo lists as well as labels.
All order data are directly electronically transmitted to
the processing systems of the forwarding agency.

Without investment in PC-programs (excluding possible
interfaces for automatic data import) all customers
therefore can use on-line a complete distribution pro-
cessing for part goods and load transportations after the
implementation of an identification and the master data.

Another application is a support of logistics require-
ments concerning the development of complete indus-
trial facilities overseas. Basis of the activities is the sea-
just packaging of the facility parts to be exported.

Orders of suppliers are integrated, parts lists of delivery
(so-called loose parts = the smallest piece unit to be dis-
patched) generated, labels and cash codes are pro-
duced and all order positions of an industrial plant or
from components are temporally and quantitative mon-
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itored. If wished by the customer, all order positions are
transported world-wide to every construction site.

Assisted by the frameworks of WWLDB, all processes
were made accessible via browser for the external part-
ners, as for example suppliers. With this, the process
chain reaches a new degree of transparency and data
quality.

Now, the module "batch part processing" in the
WWLDB integrates the external partners via Internet
into the process, but at the same time avoids redundant
data storage etc. by direct databank access to the previ-
ous operational systems. 

Combined with other modules still in the conversion or
planning phase, now a nearly stringent supply-chain-
platform for the terotechnology is developed.

Within the framework of carrying out an international
distribution from supplier to receiver, different part
tasks have to be performed. Among other things, these
are:

• Packaging

• Disposition

• Preparation of transport documents

• Realization of various transports

• Preparation of customs declarations and duty pay-
ment.

Usually, different companies are charged with the pro-
cessing of these part tasks. Each of these companies
needs information for the fulfillment of their obligations
and supplies new data as a result of their job.

A big part of the occurring expenditure is caused by the
coordination of the partners and the combination of the
working results. This coordination must take place par-
ticularly carefully, in order to avoid appointment delays
and therefore additional costs. Divergences of the in-
tended processing on short notice can only be per-
formed with high expenditures. 

By the international distribution processing, based on
WWLDB, all information should be administered cen-
trally. All partners automatically get all required informa-
tion and are informed about important events. Vice ver-
sa, every partner gets only access to the data to which
he possesses an authorization. Thereby, data security is
guaranteed at any time. The allocation of the authoriza-
tion will be performed in two ways. 

On the one hand, a partner must possess valid data ac-
cess to the system. These are assigned to him by a sys-
tem administrator within the framework of the user's
administration. He also gives authorization for the use of
specific program modules. 

On the other hand, a user automatically gets access to
all data necessary for him, concerning orders which he
or his firm has given or has got. Which data access he
will be assigned to depends on his status in the compa-
ny. Which access is assigned to which field of tasks, is

deposited in the master data of the system and can be
determined by a system operator.

Type and amount of the different part tasks within an in-
ternational distribution handling are not restricted. By a
system administrator, own operational steps can be de-
fined in the master data. These include

• Description of the tasks

• Assignment of modules for a processing of the
task

• Listing of the documents which are to be gener-
ated

• Allocation regulations 

• Assignment of the user´s scopes of duties

• Definition of the notification structure

In addition, sample patterns for recurring handling pro-
cesses can be deposited. Thus, the use of this complex
system becomes very simple for the user after a con-
figuration by the system administrator or administrators
has been performed. This way, the following functions
will be shown in detail:

• Extensive management of master data for compa-
nies with employees, items, operation steps, pat-
terns for shipment processes and shipments

• Registration of shipments

• Allocation of orders to the companies involved 

• Monitoring of the course of the shipment with
access to the individual operation steps 

• Processing of the operation steps with preparation
of the defined documents and automatic communi-
cation system 

• HS-Code-classification for the duty payment with
different systems

• The management of interim storage and the prepa-
ration of export registration is carried on being
planned.

5 Further Development/Research 
Requirements 

The definition of standards is necessary for the optimi-
zation of the cooperation of such different partners in
the logistical chain. XML is an example for the integra-
tion of e.g. different tracking&tracing systems. Further-
more, the integration of standardized customs connec-
tions like ATLAS etc. becomes necessary.

Especially in the standardization beyond the simple
shipping order, a considerable demand exists in the
fields of logistics. Indeed, existing formats such as IFT-
MIN, Bordero128 and EDIFOR do help today regarding
data exchange between individual partners. However,
the necessary data structures for a complete covering
of the supply chain in the form of an internationally ac-
knowledged and available standard are not or only rudi-
mentarily available.



cc-elogistics – Competence Cluster for eLogistics in Germany

Proceedings of the Conference WWDU 2002 World Wide Work - May 22-25, 2002 - Berchtesgaden

514 Matthias KNAPP

cc-elogistics – Competence Cluster for eLogistics in Germany

Matthias KNAPP 
Research Institute for Operations Management - FIR, Pontdriesch 14/16, 52062 Aachen, Germany, 
E-mail: kna@fir.rwth-aachen.de

ABSTRACT

The paper introduces activities and results of the project “competence cluster eLogistics”. Initialized in 2000
by the German Ministry of Economy and Technology (BMWi), cc-elogistics was designed to supply both infor-
mation and support services not only to small and medium enterprises (SME), who are facing the challenges
of rising demands in eCommerce application, but also to other competence centers in an effort to “train the
trainers”. Bringing together superior expertise of both eCommerce and logistics research, cc-elogistics is
more than a broad information database. By offering a variety of services, from general publications to individ-
ual consulting, from road shows to workshops, cc-elogistics serves as a fast multiplier for latest research re-
sults. 

1 Introduction 

Companies are forced to face rapid changes –defining
both means and demands of interaction, several e-solu-
tions offer new challenges, chances and risks. Using
the Internet does not only mean improved global com-
munication, but also real-time interaction in business-to-
consumer (B2C) and business-to-business (B2B) rela-
tions (Hellmann, 2001; Norris et al. 2000). New opportu-
nities increase the efficiency of business processes and
help to develop and provide new and better services.
For some, eCommerce is considered to be the second
industrial revolution.

The need to quickly develop the “e”-competences for
any industrial and trading sector has led to the installa-
tion of 24 so-called “Competence Centers for eCom-
merce” in Germany (see figure 1). Having their origin in
universities and other scientific research institutions,
the centers are designed rather to spread knowledge
than to develop new techniques. Their aim is to supply
basic information and to support the installation of
eCommerce solutions especially in small and medium
enterprises (SME).

Deriving from the initial idea of public eCommerce sup-
port facilities, the need for individual solutions encour-
aged German Ministry of Economy and Technology to
install further capacities, focusing on specific topics for
certain sectors. Contrary to the general local support
supplied through a dispersed network over Germany,
these “thematic networks” – e.g. one for electronic
marketplaces – are intended to accumulate information
centrally. Providing a pool of knowledge, these topic-re-
lated network facilities support both company users and
the 24 competence centers. 

Increasing importance of logistics in eCommerce led to
the latest activity, the Competence Cluster eLogistics
(cc-elogistics), starting in 2001.

2 Competence Cluster cc-elogistics

The Internet does not only provide an additional sales
channel, and simply addressing new customers, but of-

fers far-reaching potentials in business process (re-)de-
sign.

Using the web and eliminating the costs of conventional
sales and distribution networks, several “new econo-
my” companies achieved notable market shares within
short time, upsetting and outpacing big “old economy”
companies (Straube, 2000). But, while growing, most of
those small start-ups were no longer able to keep their
promises without the backbone of logistics services
(Stich & Wader, 2001, Naumann, 2001, ten Hompel,
2000). Therefore, the integration of eCommerce solu-

Figure 1: Competence Centers for eCommerce in Ger-
many
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tions and a powerful logistics network for fulfillment be-
comes a must for expansion and continuous success. 

2.1 Aims

Funded by the German Ministry of Economy and Tech-
nology, cc-elogistics was designed to meet this de-
mand and to supply information and support not only for
companies, but also to serve as a multiplier by “training
the trainers” in other eCommerce Centers, universities
and local chambers of commerce. Focusing on B2B
transactions, it intends to develop eBusiness compe-
tences and to integrate front-end and back-end solu-
tions. 
cc-elogistics combines the collection, development and
presentation of topic-related information with the avail-
ability of local expertise through the dispersed eCom-
merce Center network. Being a “competence cluster”,
cc-elogistics compiles latest (scientific) research re-
sults, and practical support experiences. 

2.2 Participants and major fields of expertise

cc-elogistics consists of four partners, each of them
rooted in university or other scientific research activi-
ties, but sensitive to practical needs and adopting the in-
dustrial point of view. The four partners contribute dif-
ferent fields of expertise:
1. BIA Bremen / CeCNW (competence center for

electronic commerce north-west
•mobile applications
•tracking and tracing
•mobile communicatio
•middleware applications
•intermodal transport

2. FIR Aachen / AC-ECC (competence center for
electronic commerce Aachen)
•distribution process optimization
•IT systems for distribution
•design of logistics interfaces 
•value added services 
•mobile application
•m-Commerce

3. FTK Dortmund / EC-Ruhr (competence center for
electronic commerce Ruhr)
•online-trading / marketplaces
•internet platform concepts
•application service provider (ASP)
•data exchange 
•third party logistics

4. NATI Osnabrück / RECO (competence center for
electronic commerce in Lower Saxonia) 
•information management and distribution
•business process analysis
•network coordination
•transport re-design
•ERP-warehousing interchange

Associated partners of the activity are three German
freight forwarding and logistics associations and nine lo-
cal chambers of commerce all over Germany. Together

they simplify access to companies, serve as multiplier
and provide capacities for further distribution of knowl-
edge. 

The information supplied by cc-elogistics can be sum-
marized by the following six overall topics:

1. Transport and Supply Chains, e.g. new methods
and management concepts of highly flexible and
individualized freight forwarding in B2C and B2B
transactions. Integration of information services,
tracking and tracing.

2. Business Process Reengineering and company

networks, e.g. redesign of business processes
towards demands of virtual organizations. Develop-
ment of collaborative commerce concepts. 

3. Integration of production logistics and distribu-

tion logistics, e.g. design of interaction between
procurement and distribution. Integration of existing
and development of new IT solutions. 

4. B2C fulfillment and last mile concepts, e.g.
improvement of fulfillment processes, develop-
ment of last mile and CEP business (Courier,
Express and Parcel) and value added services. 

5. M-Commerce, e.g. development of mobile applica-
tions and location based services. 

6. Technological concepts as baselines for eLogis-

tics, e.g. methods for electronic data interchange
(EDI), Internet platform concepts and mobile com-
munication devices.

2.3 Activities and services

The contents provided by cc-elogistics are distributed
using four information channels, each of them focusing
on different aspects. First, the website www.cc-elogis-
tics.de allows easy access to information on eCom-
merce and logistics and latest news. It offers a general
introduction as well as detailed print information for
download. 

Secondly, detailed information is published and distrib-
uted by the participants. Additional flyers invite to learn
more about eLogistics potentials. 

By organizing information events, cc-elogistics gets in
touch with both research und users. This major part of
services is meant to start off the awareness for the im-
portance of eLogistics , to broaden knowledge and to
assist problem solving. Information is spread and ex-
changed among the competence centers and the asso-
ciated partners by “internal” workshops, each designed
individually to meet the needs of the participants and fo-
cused on selected topics. A number of national road
shows address eCommerce users and offer general
and individual information. Additional local events are
presented by the four partners.

Last but not least, cc-elogistics supplies the expertise of
the whole eCommerce-Center network and its associ-
ated partners. This means not only being present in al-
most every part of Germany, but also being able to pro-
vide broad knowledge and experience. 
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2.4 Results

Just a few months after starting cc-elogistics, first re-
sults of research have been presented to the public, and
first support activities take place. 
Publications to be mentioned are:
• Telematiksysteme für die eLogistik. Anwendungs-

bereiche, Lösungen, Marktübersicht (telematics
market research)

• Neue Lösungen für die letzte Meile (last mile solu-
tions) 

• Portale, Frachtbörsen und Marktplätze in der eLo-
gistik (eLogistic marketplaces)

• M-Commerce – Stand der Technik und Potentiale
(M-Commerce state of the art)

(all publications are available both in print and as PDF
files for download).
For example, the last mile concept study summarizes
latest developments in B2C distribution. Shopping con-
ditions have changed, since to single or double-income
households prevail. Today’s shopping is often done by
phone or (e-)mail order, thus increasing the need for
powerful delivery services: 
Four kinds of new concepts can be considered to estab-
lish alternatives to common mail and parcel shipment
and delivery. So-called “pick-points” provide local deliv-
ery services, where customers can collect the ordered
goods, some even allow returning of defect goods.
Usually they are run together with other 24h-business,
e.g. gas stations. – A second opportunity to collect or-
dered goods is from automatic systems. These sys-
tems do not require personnel, but lead to higher invest-
ment costs. – Contrary to the large number of dispersed
pick-up points needed for type 1 and 2, so-called “box
systems” offer the possibility to collect ordered goods
at a few companies (usually those with a huge number
of employees) or from a special parcel-box system at
home. – Last but not least delivery service can be im-
proved offering smaller delivery time slots, thus reduc-
ing the risk to miss the receiver during business hours.

3 Conclusion

The German network of Competence Centers for
eCommerce – and the competence cluster cc-elogistics

derived from it – give an successful example of how to
speed up business development and reengineering pro-
cesses. Providing a widespread information database
and independent support facilities, the network
achieves its aim to be a fast multiplier for latest re-
search. Both companies and public institutions, serving
as an additional multiplier, benefit from the availability of
introductory and detailed information. The guidance and
assistance offered has eased companies’ steps to-
wards the implementation of innovative eCommerce
and eLogistics systems and services. Especially the de-
velopment of guidelines and checklists has contributed
to the almost immediate success of the network and
cc-elogistics in special. 
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ABSTRACT

The paper discusses the use of Embedded Internet Appliances in vending machines. The impact of this new
technology is not limited to technical changes, but involves a fundamental change of the operators` business.
The change in organisational processes and labour are pointed out in this paper, based on research and field-
tests of cigarette and convenience vending machines in Germany and Switzerland.

1 Motivation

The vending machine which sells goods via mobile
phones and orders replenishment via internet has been
proposed in many scenarios. Prototypes demonstrate
the feasibility of these scenarios, mostly based on a
new technology called Embedded Internet Appliances.

But what differences does such an intelligent vending
machine make to its operator? What kind of changes in
the processes are possible or necessary? And is the in-
vestment in this new technology profitable at all? In the
following paragraphs, the authors try to answer these
questions with focus on the cigarette vending market in
Germany.

2 Embedded Internet Appliances

The term “Embedded System” describes a small inte-
grated computer highly specialised in its hardware and
software combination and in its application environment
(Volpe et al., 2001). Typical attributes of Embedded Sys-
tems are real-time behaviour, robustness, long service
life, a small storage capacity, a very high degree in avail-
ability and resistance against all sorts of environmental
influences (Blank, 2000).

An Embedded Internet Appliance combines the tech-
nology of Embedded Systems with that of web servers.
It has got an interface to connect to the internet and is
able to communicate with other systems via internet
protocols. Their use may range from air bags placing an
emergency call up to toasters and refrigerators in the
kitchen controlled via internet. Researchers predict a
growing demand for these appliances, e.g. IDC (1999)
estimates a demand of 89 million units in 2005.

3 The Vending Business

The term “vending machine” generally means a coin-
operated dispenser of products such as cigarettes, con-
fectionery, drinks, packaged snacks or even more sub-
stantial foods (Automatic Vending Association, 2002).
There is a total number of 3.2 million vending machines
in Europe (Global Industry Analysts, 1999). All these ma-
chines have slightly different operating processes, de-
pending on the dispensed goods, the country the ma-
chine is located in, the fittings of the machine and the
operator.

In Germany, a total number of 850,000 cigarette vend-
ing machines and 365,000 beverage machines are oper-
ated by about 2,000 operators. A new machine costs
about 2,000 to 5,000 Euro average. The cigarette vend-
ing market is characterised by an oligopoly. Ten opera-
tors own more than 50% of all machines. The business
gets harder as there is an overall consolidation process
going on.
Although focusing on the German cigarette vending
business, most of the constraints and problems de-
scribed in this paper can be transferred to other types of
machines or to operators in other countries.

4 The traditional vending business

In vending business, the term “operator” means a com-
pany which acquires, installs, controls and maintains
vending machines. Route operators provide the service
and replenishment of the vending machines. They han-
dle the cash, check stocks and fill the machines. Each
route operator has got his own area of vending ma-
chines to manage.
In the traditional vending process, the customer arrives
at the vending machine every time it is empty; the route
operator arrives at the machine every time it is full. Even
if reality is far from this exaggerated illustration, it points
out the basic problems of the current operating busi-
ness:
• The number and time of visits, the product assort-

ment and the filling quantity are based on past-
referred estimations. Sales fluctuations due to fes-
tivity or holiday seasons are rarely anticipated. The
route and the filling rhythms are fix and not
demand-driven. 

• Sales data is recorded and entered manually or
semi-automatically. Location based selling profiles
and optimised stocks can only be obtained by
increased data mining efforts.

• Blocked slots, defective coin validators and dam-
aged machines are not likely to be detected until
the next visit.

• Sporadic modifications such as price increases are
labour and cost-intensive.

Operating processes remain inefficient because of the
lack in real-time data. In a typical filling process the route
operator walks twice to the vending machine. First, he
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collects the money and looks up how many cigarette
packets of each sort were sold. Then, the route opera-
tor returns to the car, counts the money and picks the
required goods. On his second turn he fills the machine.

5 The business change due to the 
deployment of EIA

A possible solution to the problems mentioned in chap-
ter 4 is the integration of Embedded Internet Appliances
in vending machines. The Embedded Internet Appli-
ance serves as a control unit in the vending machine
and leads to additional costs of 500 Euro. It communi-
cates with the validator, the money card reader and the
main unit of the vending machine via an interface. Exter-
nal communication is provided via air-interface or LAN.
Now information concerning the status of the vending
machine can be retrieved by push or pull principles. The
use of this technology changes the data-flow between
vending machines and the operator, as described in fig-
ure 1.

The bi-directional data-transfer allows remote mainte-
nance and software updates as well as real-time retriev-
al of sales data and machine status. An EIA-Integration-
Server processes this data and makes it available to the
operator’s back-end systems. With EIA, operators ex-
pect to reduce their stock and to establish an automatic
order system with a just-in-time delivery. Furthermore,
they hope to reduce costs in their route operating pro-
cesses, which make up to 60% of their total costs.

In practice, problems already start with the integration
of the EIA in the vending machine. No standardised ar-
chitectures and interfaces exist for the components.
The life cycle of the machines is 20 years and longer, so
a great diversity of machines can be found, and each
type has to be adjusted individually. The EAI needs
some sort of power supply, and about 50% of the ciga-
rette machines are placed outside.

Beside the hardware integration, the operators have to
face the costs for data integration. A diversity of existing
enterprise resource planning systems are on the mar-

ket. A quarter of the operators in the cigarette vending
business doesn’t have a standard solution, using indi-
vidual software or none, so they can hardly anticipate
the advantage of data integration.

6 Organisational impacts

Operators have to adapt their organisation to get most
out of EIA technology. In the following passage, the
main business processes affected by the integration of
EIA will be discussed. These are the filling process, the
repair or maintenance process, the route planning pro-
cess and the inventory management. If an electronic
(mobile) payment solution is also implemented, the
clearing process will be modified, too.

6.1 The Filling Process

With EIA technology, the route operator knows the ex-
act number of units sold when he arrives at the vending
machine. These data are transferred from the machine
to the EIA server and he receives the information when
he leaves the head office, or via his mobile information
system on his way to the machine. In either way, he
saves one walk between his car and the machine. This
has a distinctive impact on the route operating perfor-
mance as the time spend at each machine is significant-
ly reduced. Route operating performance may go up to
20-30%. That means effectively that a route operator
can provide service to more machines per day.

6.2 The Route Planning Process

If sufficient machines are equipped with Embedded In-
ternet Appliances (80 % or more), the route operation
can be shifted to a dynamic route planning. However,
dynamic route planning requires a higher level of work-
load and resource management.
For instance, an operator needs to swap the door keys
of the vending machines between his staff daily. There-
fore, the dynamic route operation requires a special fo-
cus on the management of keys.

6.3 Inventory Management Process

The machine data will be transferred directly into the op-
erator’s enterprise resource planning systems, data
warehouse systems, business intelligence systems or
management information systems like SAP R3, SAP IS
BEV, MDSI, BBT, TOG or Tobaccodat. The data integra-
tion makes the business activity more efficient, since
there are no media breaks along the data transmission
process. Orders can be generated automatically and
send electronically to the suppliers. This leads to small-
er stocks and just-in-time delivery.

6.4 The Maintenance & Repair Process

Operators can react faster to events such as machine
errors and machine breakdowns. These events are an-
nounced immediately to the head office, so the mean
time to repair is reduced. The technical staff can check
failures in detail before they leave the head office. They
can analyse what sort of replacement parts they will
need. Minor problems can be repaired via remote ac-

Figure 1: The vending business with EIA solution
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cess, such as a system reboot or the adjustment of sen-
sors. As a result, a higher degree of availability and high-
er customer satisfaction can be achieved.

The change of prices and daylight saving time usually re-
quires the deployment of technicians but can with the
EIA solution be done via remote update.

6.5 The Payment Process

EIA can support electronic (mobile) payment solutions.
Time is saved during the filling process as no cash has
to be handled and a higher performance of the filling
process can be achieved. Also, the electronic payment
information can be transferred online to the Clearing-
house which means real-time access to the turnover.

To summarise, the deployment of EIA in vending ma-
chines leads to an usually underestimated change in the
core business processes of the operator.

7 Human and ergonomic impacts

The use of Embedded Internet Appliances and the
change of processes have a strong impact on the work
done by the route operators and the technicians.

Everything they do now is more transparent to the op-
erator: He is able to trace his staff on their way to the
vending machines, he has a more transparent view on
the units sold by any machine as well as a knowledge
on the assortment of products and the master data of
the machines. A route operator may be replaced more
easily, his knowledge is less worth than before.

On the other hand, the route operator’s work becomes
more demanding. Due to route optimisation, he will not
follow a certain track, but change his route every day.
He has the chance to work with new technology, from
car navigation systems and mobile display units to the
optimisation software on his PC.

The time he spends at each machine is reduced, so the
route operator spends more time in his car, looking after
more machines a day than before. With a dynamic route
planning, the operator might reduce capacities on the
operating side. But he also needs to build up capacities
at the office to steer the processes.

Another impact is the loss of personal responsibility for
the vending machines. Having a static route planning
system, each route operator is responsible for his own
machines, his sales and his stocks. Dynamic route plan-
ning breaks up this relation.

8 Conclusion

The use of Embedded Internet Appliances in vending
can solve some of the mayor problems of the business.
However, the set-up costs and the investment in hard-
ware and software are high. Additionally, running costs
such as telephone transactions have to be considered.
These expenses have to be saved in the operating pro-
cesses or gained by a higher turnover of the machines.
The return on investment has to be calculated precisely
for each operator. Sometimes it might be justified to
equip only a selection of the machines with Embedded
Internet technology.
Most operators are owner managed businesses, they
don’t have the necessary know-how to equip their
vending machines or to adapt their processes. Also,
vending traditionally is a low-tech business. All these
facts will delay the investment in Embedded Internet
Appliances. Maybe political guidelines and laws will
speed up the change and lead to new investments, e.g.
the Jugendschutzgesetz in Germany (a law which pro-
hibits selling cigarettes to children and teenagers).
The operators` staff have to learn how to handle the
new technology and cope with the business change.
Their acceptance depends on the design of the user in-
terfaces and the ease of use of the mobile display units.
These conclusions can be transferred to other vending
businesses or other countries in general. For a detailed
analysis aspects such as the conventional processes,
The competitive environment, margins and political re-
straints should be taken into consideration.
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ABSTRACT

Mobile Communication has already deeply influenced our life by enabling us to talk to anybody, no matter
where we are. Mobile Computing will change our life once again: By enabling us to exchange any kind of in-
formation.

1 Introduction 

100 billion German Marks were spent in Germany only
for UMTS licenses. About the same amount will be
spend for the infrastructure.
Only through private use, the providers of mobile com-
munication will hardly be able to reach a break-even.
Commercial users will enable the buyers of UMTS li-
censes to sell new services.
Mobile Computing – the availability of data through mo-
bile communication everywhere at anytime – is an ad-
vantage especially where mobile employees still collect
data as written notes and exchange them by voice, as
in the transportation business.

2 Technical Basics of Mobile Computing

2.1 GSM

The “Global System for mobile Communication” was
the technical basis for the introduction of mobile
phones.
The possibility of data transmission was not the goal,
GSM was defined as a standard for communication by
voice: After establishing the connection, the user is pro-
vided with a certain bandwith sufficient for the trans-
mission of voice.
The international use of this standard is the basis for the
possibility of roaming: the use of a mobile phone with
other providers of mobile communication.

2.2 SMS

With the "Short Message Service" the possibility was
created on the basis of the GSM standard to exchange
data records of a certain length. The most famous appli-
cation, particularly popular with younger users of mobile
communication, are the transmittion of text messages. 
A possibility for the use with industrial applications aris-
es from the automatic creation and dispatching of infor-
mation as well as the automatic handling of SMSs in IT
systems, provided that certain conventions are consid-
ered during the software development. While with oth-
er data communication procedures a direct connection
must exist between sender and receiver, SMSs offer
the intermediate storage of the information by the mo-
bile radio provider. Thus a single receiver is sufficient to
communicate with a multiplicity of subscribers via SMS,
the incoming SMS messages are simply queued one af-
ter another. Therefore, the user of SMS based systems
often needs only one single receiver. 

Essential disadvantages of the SMS based communica-
tion are the relatively high expenses and the lacking re-
liability: predictions of the transit time of a SMS are dif-
ficult, this can amount frequently up to several hours.
Moreover, a SMS can get lost. The receipt messages
offered by part of the mobile radio providers, a solution
exists to this problem: an unconfirmed SMS is sent sim-
ply again after a certain time. However, just with sea-
sonal overload of the mobile radio networks or when
roaming this procedure does not always work.

2.3 WAP

With the growing importance of the Internet, the idea
appeared to make its functionality available also on mo-
bile terminals. To be able to use the functions known
from the Internet like links, input fields and choice
menus also on a mobile phone, the "Wireless Applica-
tion Protocol" was defined: a standard, taking into con-
sideration the input and display possibilities of mobile
phones, which offers at the same time the greatest
possible ergonomics. However, with the use of WAP
on the basis of GSM, two disadvantages quickly be-
came obvious: speed and expense. 

Speed: the technology necessary for voice transmis-
sion permits only a rather slow transmission of data, the
transmission speed is moderate. However, the trans-
mission times can be shortened by software solutions
optimized for WAP.

Expenses: the subscriber is billed for the whole time a
WAP session lasts, because the provider reserves full
connection bandwidth during the whole session -
whether there is a data flow or not. For the reduction of
the expenses, the possibility of using timeouts exists,
i.e. after a certain time of inactivity the connection is in-
terrupted. However, this means that when activating a
function from a WAP menu, the connection must be re-
established again.

2.4 GPRS

Already with SMS, but not later than with WAP, the ba-
sic idea of the GSM standard - pure voice communica-
tion – was already far away. Therefore, with the "Gener-
al Package Radio Service" a technology was introduced
which is based on the idea of data communication:

After establishing a connection between mobile phone
and server, only a narrow bandwidth is opened. Only
when required for the transmission of data packages,
the bandwidth is raised. 
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The actual data communication is thereby faster, and
the expenses for the user decrease: For maintaining the
connection no fees are billed, only the transferred data
amounts have to be paid. 

After initial difficulties, GPRS is now available all over
the country, also a great number of GPRS enabled mo-
bile phones is available in the meantime.

2.5 UMTS

The "Universal Mobile Telecommunications System " is
also based on the transmission of data packages. Es-
sential advantage opposite to GSM and GPRS is the
transmission speed, which is raised by a factor of 50.
That offers new possibilities: the transmission of pic-
tures or even movies will be possible. 

Doubtfully is still the date of the availability of UMTS: in
2002 or in 2003, only regional nets will cover urban ar-
eas. 

Thus the first UMTS enabled terminals will have to in-
clude GPRS modules to enable its use also in regions
without UMTS coverage. 

Therefore, the GSM and GPRS based systems will still
be usable for quite a long time: Investments, made to-
day in such devices, will not be lost.

2.6 Requirements of transportation 

companies

While transportation companies already use modern IT
systems for optimization of trips and allocation of or-
ders, the communication with the drivers is still based
on vouchers or oral exchange of information. The disad-
vantages are obvious: manual data entry or the input of
telephone messages produce additional personnel ex-
penditure, frequent mistakes and late billing or late in-
formation of the customers. Essential condition on the
use of standardized terminals for the broadcasting pur-
suit and order pursuit is a software solution which al-
lows the automatic exchange of information between
existing software solutions and the terminals used by
the drivers. The use of mobile computing makes sense
especially in case of short transportation distances be-
tween a multiplicity of stops: Milk-runs, delivery or col-
lection trips, or courier's trips. The fast availability of sta-
tus information is crucial here.

2.7 Mobile Devices

2.8 Vehicle Mounted Computers

With an on-board computer, a hardware solution spe-
cially laid out for these purposes is installed in the vehi-
cles. 

Disadvantages are – in addition to the high expenses for
the solutions - the missing flexibility: transportation
companies often cooperate with changing partners and
carriers who are not willing to install the hardware solu-
tion of a customer on their vehicles only for a low order
volume. The so-called "suitcase solutions" put things
right here: all devices are installed in a transportable
unit.

Advantages of the fixed installation is the possibility of
the integration of GPS location and the connection to
the vehicle in order to collect information about starts
and stops of the engine or the distances. Limitations
can arise if the fixed installation prevents use of system
outside the vehicle. Apart from that, with the special
hardware often only a certain software solution can be
used. 

Summary: on-board computers represent a solution
which meet the requirements of transportation compa-
nies at high costs and offer only little flexibility.

2.9 Handheld Computers

Handheld computers are already frequently used in the
logistics industry in local area networks, i.e. on local
data radio networks established by the user. So it was
logical to replace the data radio modules with mobile ra-
dio modules. 

Advantage of handheld computers compared to mobile
phones are their industrial suitability, the integrated
scanners and big touchscreen displays which offer even
the possibility of confirmation by signature on the de-
vice. Besides, accessory equipments like printers, cred-
it card readers, etc. are offered. 

Limitations arise from the current possible speed of the
data communication: if a scanned barcode is transferred
via the mobile radio communication to a central server,
checked and then the result is sent back to the device,
a single scan would last about 4 seconds. To avoid this,
the device may work off-line with a local data base. 

Only after completion of the work, e. g. after a stop, the
data collected by the device will be transferred and new
data for the next stop is transferred to the device. Only
then, a data connection is established. 

Summary: with mobile devices a durable and flexible
hardware solution is available which makes possible a
use of mobile communication.

2.10 Mobile Phones

The number of the mobile phones which can be used
for logistic purposes is growing constantly, but not as
this would be possible under best circumstances. Rea-
son for this is the sales prospects estimated by mobile
phone manufacturers: If a new mobile phone offers ex-
tended possibilities in the leisure area (a simple input of
text messages with T9, additional games, MP3-Player),
there are sales prospects for millions from devices. If
mobile phones offer features of interest for use in the
logistics industry (barcode scanner, durability), there are
sales prospects for only a few 1000 devices.

Nevertheless, more and more possibilities arise for lo-
gistical applications on the basis of the available phones:
Examples are mobile phones which are created for out-
door use, they fulfill the demand of higher durability, or
the so-called smart phones, which offer large touch-
screen displays.
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2.11 Telephony-based Solutions

The use of such services is comparable to the program-
ming of a mobile phone’s mailbox: After establishing
the communication line, the caller is asked to enter an
identification number. A voice guides him through the
menu, feedback takes place by input of numbers. 
Essential advantage of these systems is the almost
complete independence of hardware presuppositions:
the user can use any phone to confirm deliveries. 
Disadvantage is the missing visualization and the neces-
sity of written orders.

2.12 WAP based Solutions

WAP based solutions offer all possibilities of user's
guidance by menu: Without having to enter data, the
user can enter information simply by choosing one of
several possibilities.

All essential information, as for example addresses, is
visible for the user, therefore, within the limits of legal
regulations documentation a paper can become obso-
lete. Also the confirmation is possible by input of a PIN
code only known to the receiver of a delivery. 
Every information is checked immediately via the estab-
lished on-line connection, the operator is informed
about wrong inputs immediately. 
Advantage of this solution is the simple handling and
the availability of WAP enabled phones. 
Limitations arise from the display size and the limited in-
put possibilities. Therefore, WAP based solutions are
not suitable with huge numbers of items or in case of
the necessity of the collection of longer records (bar-
codes, addressing information).
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ABSTRACT

A number a factors bring upon change in the CEP market (courier, express and parcel). CEP companies, em-
ployees and stakeholders are faced with challenges such as market growth and changing customer expecta-
tions. These challenges are described in detail. Different states of dynamics regarding structures and deci-
sion making within this market are pointed out and explained. Examples from a research project aiming to de-
velop a supporting infrastructure to allow for a higher level of dynamics in the CEP sector are presented. The
project combines logistical, technological and ergonomical aspects in order to create an integrative solution.

1 Introduction

Delivery services in the CEP business (Courier, Express
and Parcel) show signs of increasing dynamic struc-
tures. Subcontracting and franchising are common or-
ganizational set-ups of CEP companies already today. In
the future, technological advancements could foster vir-
tual organizations of a higher degree in this sector.

Today, subcontractors and directly employed drivers
play a passive role in the delivery process. The future
could bring a stronger focus on decentralized decision
making. However, an open infrastructure that would en-
able a higher level of dynamics does not fully exist, thus
hindering the creation of smaller and more flexible units.

In this paper today’s challenges in the CEP sector are
analyzed and structured. Examples of the research
project “ParcelMan” are given that aims to address
these challenges.

2 Challenges in the CEP Sector

Different factors bring upon change in the CEP sector.
In this section the most important challenges are identi-
fied and discussed. Market growth, customer expecta-
tions, organizational structures and technological ad-
vancements play a key role.

2.1 Market growth

The CEP markets in most western economies face con-
tinuos growth. Looking at Germany for example shows
that the number of shipments in the CEP market in the
years from 1995 to 1999 rose from about 1.35 billion to
about 1.66 billion, an increase of 23%. Revenues in-
creased even further from DM 14.6 billion to DM 19.4
billion in the same period which equals a total gain of ap-
proximately 33% for that period (Manner-Romberg,
2001a).

Sector forecasts, that have proven to be very accurate
in the past, show, that revenues will continue to raise
and that the trend of the past will continue on into the
future (Cremer, 2001a). Revenues for the year 2005 are
forecasted to be around DM 26.5 billion which would

equal growth of about 36% compared to the year 2000
(Manner-Romberg, 2001b).
As for the CEP market in the European Union, which ac-
cumulates to roughly 26% of the world’s CEP market,
prognosis show similar directions (Manner-Romberg et
al., 2001). Most notable the number of shipments will,
in the next five years, grow faster than revenues, indi-
cating moderate prize reductions in the market (Cremer,
2001a).
Analyzing the express portions of international ship-
ments also leads to interesting conclusions: It is striking
to see that express is growing much faster in relation-
ship to more traditional means of transportation such as
freight and regular mail. Long-term forecasts indicate
that this growth will mean an increase of the express
portion of the market from 9% in 1999 to 31% in 2019.
Thus, smaller and faster shipments are more and more
dominant in the future transportation market (Boeing,
2001).

2.2 Customer expectations

Demand for CEP shipments is on the rise. However,
parallel to this intensification market expectations raise
as well. Gone are the times when fast and reliable ship-
ments were the only demands customers had. They
now look for a higher logistical performance with a low
tolerance for extra cost (Haldi and Schmidt, 2001).
Among those expectations are guaranteed delivery
times, smaller delivery time slots and same-day deliver-
ies within a few hours (Cremer, 2001b). 
Aside from purely logistical demands customers in-
creasingly show demands for value added services.
CEP companies started to offer payment functions
when delivering shipments and are now starting to take
over other responsibilities. This includes identification of
customers when delivering legal documents. Those
trends are expected to intensive in the future (Cremer,
2001b).
eCommerce brought expectations and changes of its
own. Even though the impact on the CEP market up to
today has proven to be smaller than many studies until
recently believed it would be, logistical demands from
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end-consumers brought new challenges. Few custom-
er that bought items online were willing to trade in this
new convenience by having to pick up shipments at dis-
tant post offices: Shipments often could not reach them
at home during business hours. In turn, box systems
and different forms of decentralized pick point systems
emerged (Bruckner & Wader, 2001; Stich & Wader,
2001).

CEP companies are now faced with these new systems
that are designed to enable asynchronous delivery to
home addresses or decentralized, easily accessible lo-
cations. CEP companies first have to decide, which of
these new systems they accept as delivery addresses.
Legal matters, among others, are not solved complete-
ly. Employees have to familiarize themselves with dif-
ferent key systems of both electronic and manual na-
ture that can also have impact on IT systems of the de-
livering company. Most importantly, CEP companies
have to make decisions whether to partner with new
systems or not and what specific partner to pick. These
systems could grow to become a competition in their
very own market or, on the other hand, turn out to be
bad investment.

2.3 Organizational structures

The organizational set-ups of CEP companies show
structures of higher complexity. Courier and express
companies in most cases offer brand name, marketing,
main infrastructure and such, and leave the delivery pro-
cess to subcontractors or other third parties. Franchis-
ing and subcontracting is very common. Only parcel ser-
vices, in some cases, have a higher percentage of
owned fleet infrastructure and of drivers that they di-
rectly employ.

The CEP sector is dynamic and highly adaptive which is
reflected in the organizational set-ups. Franchisees do
switch, subcontractors may alter decisions. The usage
of proprietary software is one method to create switch-
ing cost (Manner-Romberg et al., 2001). In parallel, high
fluctuations can be observed on the employee side.
CEP companies have a high employee turnover espe-
cially among delivery drivers. Part-time positions and rel-
atively low wages as well as physical and mental stress
call their prize. Thus, companies often have to deal with
a high number of employees that are fairly new to the
company and its processes. There is a big lack of train-
ing and a high need for programs that can provide it.

2.4 Technological advancements

Looking at technology factors various changes can be
observed. Track and trace systems have been set up by
most CEP companies. These systems allow customers
to find out where shipments are located. Usually these
services consist of information on certain points in the
delivery stage that have been passed, such as “left the
depot”, “cleared through customs” etc. Real time infor-
mation about locations of moving vehicles or planes
that carry shipments up to today are rare.

As for new technology CEP companies currently em-
ploy in the actual delivery process, the use of mobile de-
vices of different types have to be mentioned. Much
has been experimented with these systems. Many of
those experiments led to investments with negative
payoffs. However, mobile devices can assist delivery
employees at various tasks. They help to identify cor-
rect shipments through build in scanners. They record
delivery signatures of customers. They help to transfer
data to depots through telematic systems. However,
many additional services still did not become popular for
various reasons. One important factor for these short-
comings can be found in the use of proprietary solutions
that do not use open standards (Manner-Romberg et al.,
2001). 

Tomorrow’s advancements will further increase the
possibilities for a more sufficient technology usage. In-
terface and data transfer technology such as blue tooth
is becoming available just now. Third generation tele-
communication standards promise to serve as plat-
forms for various tasks. In this field, a tremendous po-
tential can be found for CEP companies and their deliv-
ery processes in particular. Today, almost every person
owns and uses a mobile phone of GSM-standard. This
is likely to change throughout the next years to mobile
phones of UMTS-standard. Thus, customers and em-
ployees will have a new type of technology at hand
without the necessity of big investments by CEP com-
panies. These technological improvements build a foun-
dation for enhanced services to customers and an en-
hanced service production of employees at the same
time.

3 States of Delivery Services

Different states of delivery services can be identified
when analyzing the changes in the CEP markets. In or-
der to analyze these states two vantage points are help-
ful: First, states will be discussed from the point of view
of the delivery unit itself. Second, states are described
from a customer’s point of view.

3.1 Delivery Unit Vantage Point

Looking at the structure of delivery services different
states can be identified. This is first carried out from a
delivery unit/ employee point of view:

3.1.1 Static state

In this first state, drivers are contract-bound and directly
employed by the CEP company. Planing activities are
carried out centrally or by regional planing offices in de-
pots. Shipments are delivered through drop-lists, that
the drivers have to fulfill. There are almost no decentral-
ized planing activities. This is a common form of organi-
zational set-up for some large parcel businesses today.

3.1.2 Semi-static state

In this middle state, some decentralization has taken
place. The delivery unit can be a subcontractor or a fran-
chisee in a franchise organization. This is a very domi-
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nant organizational form in the courier and express busi-
ness today. As there are more local responsibilities, lo-
cal units will carry out planing activities as well. E.g. they
will decide on the allocation of shipments to vehicles/
routes and the sequencing within routes themselves. 

3.1.3 Dynamic state

The delivery unit, only one person in the purest dynamic
form, will run his/ her own business. On the one hand,
this is the most decentralized state of all. However, this
is also the most dynamic one. With the most responsi-
bility given to small units, drivers can use all data avail-
able to make decisions: They can accept or deny new
possible orders/ shipments. They can locally carry out
the dynamic and adaptive route planning and scheduling
that is necessary. They can work for just one or for dif-
ferent companies that provide the rest of the infrastruc-
ture etc.

3.2 Customer Vantage Point

A similar assessment can be carried out from a custom-
er’s point of view. Here, the degree of available informa-
tion and possible decisions that are based upon them
help to draw conclusions. From this perspective also,
three different states are considered. These states
show, for the extreme occurrences static and dynamic,
a high level of similarity if compared to the states men-
tioned above. However, the change of perspective is
useful in order to further describe differences among
the three states. 

3.2.1 Static state

In this state, customers can not ask for changes in the
way shipments reach them. Once an order is placed, it
has a specified delivery address and it will reach this lo-
cation on a predefined route. Addresses and guaran-
teed delivery times for example are defined when send-
ers start shipping an item. The receiver plays a passive
role and can not make decisions.

3.2.2 Semi-static state

In this state, information transparency is introduced
through track and trace systems. This could also be
called virtualization. The receiver for example can check
through the system, where a shipment is currently lo-
cated. The receiver then can use this information to in-
corporate it into his/ her planning activities. 

3.3 Dynamic state

The most flexibility arises in a truly dynamic state. Here,
senders and receivers have the opportunity to alter the
delivery point and/ or time (within specified limits). They
can make decisions and alter the delivery process itself.
Of course, there are limits to the degree of dynamics
that can be offered in such a system. These limits are of
structural, legal and economical nature. However, by
designed an open and supporting infrastructure, much

can be done to reach such a state. The limits need to be
looked at in detail in order to derive specifications of
what can be reached.

4 Examples from “ParcelMan”

The challenges described above are addressed in a re-
search project. The main goals of the project called
“ParcelMan” can be expressed as follows:

The project aims to establish a higher logistical delivery
performance in the CEP sector. This will allow custom-
ers e.g. to agree upon a smaller delivery window and/ or
to be able to alter delivery decisions while a delivery pro-
cess is ongoing.

The logistical performance will be made possible
through a more flexible and dynamic form of the deliv-
ery process. Drivers are empowered for quick decision
making through the usage of mobile devices and a plan-
ning and interface application that will run on these de-
vices. Decisions that drivers will be able to make in-
clude, but are not limited to, whether to take up a cer-
tain task and how to align new tasks with existing tasks
(sequencing and route). Thus, customers that demand
a higher than standard delivery performance or alter de-
livery orders (e.g. regarding time and address) can be in-
formed about restrictions, current availabilities, etc.

Decentralized structures are supported through the
planning and interface application. During the course of
the project the application is prototypically designed to-
gether with the necessary infrastructure to assist indi-
viduals that act in these structures. The planning and in-
terface application of course also offers necessary gate-
ways to other applications at depots etc.

The possibilities of today’s and emerging technologies
are combined with a strong focus on employees’
needs. It is key that the logistical performance created
through this approach will not only phrase an answer to
higher customer expectations but will also systemati-
cally include the needs and necessities of the delivery
personal. Through the design and implementation of a
far reaching training program it will be guaranteed that
employees involved in the delivery process can deliver
this higher performance while at the same time being
highly motivated, qualified and empowered. The overall
results of the project can be measured by evaluating
stress of individuals acting in the system. 

The project is made possible through research funds
from the German Ministry of Education and Research
(BMB+F). It has a duration of thirty months. In order to
sufficiently cover the wide scope of the project, various
partners from different industry and research areas
work together. The project is set up in six different sub-
projects. Partners of the project can be assigned to
three different areas. Figure 1 illustrates the interdisci-
plinary nature of the project.
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A process model of the delivery itself and the accompa-
nying planing and scheduling tasks is build as a baseline.
On one layer the model describes detailed aspects of
managing the distributed activities within the delivery
network. Important differences of parcel and express
companies are considered. 
On the infrastructure side all necessary elements such
as hardware requirements are specified. It is key to de-
velop the infrastructure that supports distributed and
decentralized work in a dynamic set-up. Naturally, this
also includes specifications for running the supporting
mobile devices which are derived. Prototypical software
applications to support work in the network and to pro-
vide service enhancing features are being developed.
The infrastructure is based upon an open architecture.
All of these steps are accompanied by ergonomical
studies. Process and job design, hardware and applica-
tions are geared towards the above mentioned goals.
The build in training program for employees that work in
delivery services of the CEP sector will enhance the
chances of reaching them.

5 Conclusions

Different changes can be identified in the CEP sector.
Challenges currently faced are market growth, custom-
er expectations, organizational structures and techno-
logical advancements.
To allow for a more dynamic set-up and to enable de-
centralized decision making, it is necessary to build a
supporting framework. The infrastructure described
above will enable a higher logistical performance and, at
the same time, support the people that carry out the de-
livery process.
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ABSTRACT

Despite the recent developments of electronic market places, SMEs still need an affordable, integrated set
of Web tools to take advantage of the new ways of doing business in the E-Commerce environment. 
This paper has the intention to show how added value can be provided to SMEs, who offer extended prod-
ucts to their customers, by extending their present e-commerce business models.
The idea will be leaning on the European IST project SMARTISAN (Smart Artisan), which is developing a ge-
neric XML-based e-business solution, whereby the developed services are piloted in several test situations,
which include various SMEs out of different sectors. Generally, the project intends to contribute to the evolu-
tion of digital business trends to SMEs, micro-companies and individual professionals1, with the aim of pro-
viding a framework for electronic commerce implementation, and a roadmap to guide SMEs to understand
and select the methodologies, tools and architectures required to implement a successful digital business
strategy. 
However, this paper will not primarily deal with the generic e-commerce solution itself, moreover, we will fo-
cus on an innovative business concept, evolving out of the idea of extended products, which will enrich cus-
tomer services, while enhancing Multi-Mode Commerce within the business environment of SMEs.

1 Introduction

Customers nowadays are becoming more and more in-
terested in buying a product that provides them with
added value. Moreover, they want to obtain a complete
package which offer them extended services going far
beyond the simple process of buying the product [1].
Obviously, this fact underlines the demanding nature of
the customer which must be satisfied appropriately by
the retailer in order to maintain his competitive position
in the market. For this reason retailers and suppliers
have to offer everything which might support the cus-
tomer in achieving his goals. The introduction of such a
combined package is most likely to increase the attrac-
tiveness of the “buying” process. 

Triggered by this increased need of value added servic-
es, the SMARTISAN project is dedicated to extend de-
veloped services, for the benefit of all of collaborating
business partners. This shall allow suppliers, manufac-
turers, distributors and retailers to address directly the
end user customers and offer an extended product in-
cluding services, integrating in a package the product,
useful information services and eventually other com-
plementary products. Thus, depending on the type and
core competencies required to supply the associated
services, there will be several business partners collab-
orating very closely towards the common goal of mak-
ing the sale of the package attractive. 

Focussing especially on one of the business partners of
the collaborative environment, namely the consumer
service providers (these shall be identified as the arti-

sans), it must be noted that this user group is character-
ised through a vast degree of mobility in its daily activi-
ties, which sets a limit in doing “anytime, anywhere”
business. 
These requirements can be attended laying the founda-
tion for the migration to the mobile-based business pro-
cess (m-process) (Kirisci(2001),) which is achieved by
wireless support and –access to value added services
through mobile hand terminals (e.g. pocket PC, PDA)
over wireless networks (e.g. WLAN, GPRS, UMTS).
Initially the role of the artisan will be extended, resulting
in a mobile business model signed by much greater
flexibility. 

2 E-Commerce business models for 
extended products

2.1 Defining extended products

To get a better understanding of what extended prod-
ucts are, they may be described with the use of a layer
model (Thoben et al (2001), Oliveira (2001)). The core
layer is the components or parts of a product defined in
the traditionally way characterized according to its core
function. The second layer is the basic product de-
scribed with their physical attributes, which means that
the product still offers very tangible features. The third
layer contains the extension of the product, i.e. the ex-
tended product, where intangible features are offered.
In the case of the SMARTISAN project the value-added
service is embodied by the virtual artisan, which is de-
scribed below.

1.  An individual professional can be any kind of consumer service provider within the supply chain, such as a ser-
vice organisation, craftsman, caterer, etc. In our case we address these groups as artisans.
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SMARTISAN supports a business model of extended
products and organisations (virtual enterprises) where
the ARTISAN is an individual or a small organisation
providing additional materials, products or services as
part of a unique package that fulfils the customer
needs. 

2.2 The virtual artisan concept

In SMARTISAN, we have the human artisan, which
can be a service offering company or individual that pro-
vides extended services to the customer or consumer,
after the sale of the product and the virtual artisan,
which offer services during the whole product lifecycle.

Related to the great variety and different requirements
of the end users, the Artisan Concept did not play equal-
ly important roles to every end user. Therefore, we
have refined the artisan concept, and extended it to the
“virtual artisan concept”. While the human artisans are
composed by a set of service-offering companies, enti-
ties or individuals that provide extended services after
the sale, the virtual artisans have the objective to im-
prove customer service levels by exploring and emulat-
ing the various knowledge sources that reside in exist-
ing human theoretical and empirical knowledge, in or-
der to increase the quality of assistance for the custom-
er. Conclusively, the virtual artisan can be considered as
a product extension, combining and offering 4 types of
services:

3 SMARTISAN Architecture

Below in fig. 1 the SMARTISAN infrastructure can be
seen. The SMARTISAN core server, we have proposed
the Microsoft Commerce Server 2000, which provides
a great deal of the interface functionality required. Most
communication will take place between Commerce
Server and the legacy system, which are interfaced
through the integration HUB. The means of communi-
cation will be XML, as is the major standard provided by
Commerce Server and is key to the Smartisan concept.
Subsequently, the Commerce Server will accept in-
coming data from legacy systems in XML format, as
will it export data to the legacy system in XML. This
means that any existing systems that are to be incorpo-
rated into the Smartisan concept will need to be XML
enabled.

3.1 The Virtual Artisan modules

Beside the pre-defined components of the Commerce
Server, the virtual artisan modules were created sepa-

rately and integrated as additional functionalities into
the Commerce Server. Initially, the virtual artisan mod-
ules provide a vast degree of added value service to the
retailer, the artisan and of course to the customer. The

Table 1: Virtual artisans, services and functionalities

Service
 Associated 

virtual artisan
Artisan 

functionality

Expertise Virtual expert Assistant with product 
definition and mainte-
nance and instruction 
information

Planning Virtual Planner Suggests reordering 
based on purchase his-
tory. Provides forecasts

Assistance Virtual Shop assis-
tance

Assisting the customer 
in the buying process

Guidance Virtual Guide Assists in finding a 
human artisan

Figure 1: System architecture and its integration in the supply chain
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virtual expert is directly related to the knowledge data-
base, which also includes the product catalogue. The
main extended service in this case will be to offer exper-
tise by informing the customer of product characteris-
tics and product features.
The Virtual Support/Assistance module will be related to
the CRM functionalities such as the shopping cart and
Artisan connector management. Primarily this module
can be interpreted as a guide that supports the custom-
er in finding the nearest or available retailer or suggest
human artisans and promotes the link between the re-
tailer, customer and artisan (extended products - after
sales service). This is established by providing a list of
certified and non-certified artisans for the customer. Be-
sides, information about the service conditions and sup-
port for the hiring process is also offered. Under the
condition that the hiring process is electronically sup-
ported, the artisan side will be supported different
tasks. These will be the agenda management of the ar-
tisan where he is permanently able to keep his sched-
ules up to date On the other hand, the artisan will auto-
matically be able to confirm the hiring process. 
The virtual planner on the other hand is directly connect-
ed to the purchasing activities of the retailer and the
customer. In practice this brings an added value to the
customer and retailer regarding the replenishment of
goods by suggesting re-order quantities based on his-
torical sales. 

3.2 The Tracking and Tracing module

The tracing & tracking module is responsible for the
tracing and tracking of trucks and goods. This module is
fully integrated into the Commerce Server and its added
value can be subscribed to:
• The retailer who wants to know e.g. the order sta-

tus of the ordered raw material in order to optimise
his stock management.

• The Artisan, distributor or Customer who wants to
be informed about the status of his ordered goods. 

This allows both customer and artisan to view at each
stage the location of the goods by linking with LEO sat-
ellite based tracking and tracing services. The innova-
tive technological aspect in this case is the application
of SMS-like short messages, which are linked into the

Internet via electronic mail. The mail is stored in data-
base system, which can be accessed by the customer
in order to track the location of the purchased product.
The new approach allows to pay only for small amounts
of data, no dedicated satellite channel is needed. In
case of transferring richer amount of data, it is recom-
mendable to do this with terrestrial network technolo-
gies such as WAP over GPRS or HSCSD, or eventually
UMTS as soon as it is available.

4 Conclusions and future work

SMARTISAN intends to achieve a European dimension
of electronic commerce technologies and processes
uptake by SMEs. SMARTISAN is following one of the
most efficient approaches to issue a favourable environ-
ment which is to develop local partnerships to address
the solutions required by the SMEs and at the same
time establish European partnerships to exchange
knowledge and experiences. At regional and local level
SMARTISAN will involve professional associations to
jointly develop awareness and dissemination of results.
It is our experience that the awareness model of having
the demonstrator users together with their partners de-
scribing the achieved results by hands-on experience is
the most effective approach. 

The SMEs operate mainly at local level so the exten-
sions of their market size and the integration in the glo-
bal market competition enforces sustainable growth of
the European economies and will strengthen the Single
Market.
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ABSTRACT

Using electronic media for interaction with customers enables enterprises to integrate customer activity and
knowledge about customers resulting in a high-quality relationship thus turning buying processes more effi-
cient. In this paper we present findings and concepts from two projects. A study of the potential for online
personalization conducted in Switzerland gives hints about the readiness of companies for the adoption of
personalization tools and about some challenges in implementing these. In a basic research project in Ger-
many we are investigating how personalization and community communication can be used in a specific con-
text with a focus on the selection and design of individualized products. This paper provides an overview of
personalization and community communication in customer support and highlights some issues in the con-
text of the projects.

1 Introduction

The use of electronic media for economic transactions
adds a new potential to the vendor-buyer relationship. It
gives the customer a voice, an input channel where he
or she can participate in a number of activities such as
product development, feedback, support for other cus-
tomers, recommendations etc. This can be an active
participation or simply a sharing of preferences. The
structuring and organization of this participation may
empower the customer and may result in new kinds of
dynamics in customer collaboration.

Personalization is increasingly considered to be an im-
portant ingredient of Web applications. In most cases
personalization techniques are used for tailoring infor-
mation services to personal user needs. In marketing,
personalization supports one-to-one marketing (Pep-
pers & Rogers, 1997) which should increase the cus-
tomer share over a lifetime. What used to be possible in
the corner shop, since the shopkeeper knew her cus-
tomers personally, will be extensively possible in the
electronic medium by the storage of profiles and the au-
tomatic evaluation on the basis of predefined rules.
With the use of electronic media, the advantages of
mass production (the same online-shop and the same
product database for all customers) are harnessed to
the strengths of individual production (personalized
website). 

In Switzerland one of the authors is working on devel-
oping a concept for a standardized, inexpensive person-
alization tool for SMEs (Small and Medium-sized Enter-
prises). In the context of this project a survey among
Swiss companies was conducted (Leimstoll & Schu-
bert, 2002) which showed that an overwhelming num-
ber of SMEs are planning to invest considerable sums
in their E-commerce solutions in the next few years.
The findings of the survey also show that the introduc-
tion of personalization functions in the companies’ E-
commerce applications is no easy undertaking. 

While the Swiss study shows potential and need for
personalization tools even in SMEs, it also shows the
challenges. For generating ideas for the SME personal-
ization tools we have taken a broader approach to per-
sonalization.
Part of this broader approach is a second project in Ger-
many where we try to bring together two aspects of
personalization. The project aims at using information
about specific customers to help them designing or se-
lecting personalized physical products. The motivation
for the effort is, that in addition to the problems in man-
ufacturing and logistics the emerging individualization of
products and services (mass customization, see (Pine,
1993; Piller, 2001)) also produces an information prob-
lem. It becomes increasingly difficult for customers and
sales staff alike to select from the large set of product
variants. And even if the customer would like to have
products tailored to her needs, she does not want to
spend a lot of extra effort in making the selection and
participating in the design.
Providing automatically generated recommendations
could help in this process. In the project we are there-
fore aiming at providing customers and sales staff with
a filtered, context sensitive access to information about
possible scopes of design.
In order to achieve our project goals we are faced with
several challenges. In this paper we will focus on the
challenges related to user profiles, specifically the fol-
lowing interrelated issues:
• modelling user profiles (what information is gath-

ered about a user)
• acquiring user profiles (where do we get the user

information from)
• using user profiles (how do we use the user infor-

mation to deliver personalization)
The following sections will give an overview of these is-
sues and provide some insight on how we address
them in our projects. First, we discuss filtering methods
(Section 2). Then we focus on modeling and acquiring
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user profiles (Section 3). Finally, we briefly address how
general community communication can be used to sup-
port the selection process (Section 4).

2 Using user profiles in customer 
support

Personalization is about selecting or filtering information
objects or products for an individual by using informa-
tion about the individual. There is already a broad range
of methods and tools for filtering information mainly
presented under the labels “information retrieval” and
“knowledge management”. For the personalization of
Web content and online-shops integrated software
packages are available, such as One-to-One (Broadvi-
sion), Dynamo Relationship Commerce Suite (Art Tech-
nology Group), Personalization Manager (Net Percep-
tions) or ADAPTe (ResponseLogic).
Taking a look at the general methods that can be used
for personalization, one can distinguish between con-
tent based filtering and collaborative filtering (Goldberg
et al., 1992; Resnick and Varian, 1997). 
Content based filtering is based on annotating content
objects (documents) with meta-information or deriving
the meta information automatically from the content of
the objects themselves. A query specifies, which val-
ues the meta-information of matching documents
should have. The comparison usually is coded in rules
and can be done directly, through affinity measures like
vector space models or though neural networks. The
shortcut of content-based methods is that the indexing
(annotation with meta information) is an extra effort that
has to be invested. Additionally, when using automatic
measures, the results are usually not sufficient when
the query is targeted at “quality” of information, e.g. for
books that may please a specific user.
In contrast to content based filtering collaborative filter-
ing tries to match users with a similar taste. The basic
idea is to electronically support the principle of the
“word of mouth”. Based on information about like-
minded people and ratings “matching” information ob-
jects are recommended. There are two forms the first
being interactive collaborative filtering where people in-
teract directly and automatic collaborative filtering
where users rate items and the system automatically
calculates correlations and recommendations. 
In our projects we are using a combination of content
based and collaborative filtering methods to generate
product proposals. So in the German project product
models with certain degrees of freedom are filled with
recommendations based on explicit rules and on prod-
uct features shared by automatic collaborative filtering.
In the same way product features that should be of-
fered for further customizing are identified. Additionally,
full designs from other users are recommended using
collaborative filtering methods.

3 Acquiring and exchanging user 
profiles

The ability to deliver personalization rests on the acqui-
sition of a picture of the user. Depending on the person-
alization methods used, there are different require-
ments to the representation of this picture. For content
based filtering information about preferred content and
relationships to content objects has to be stored. For
collaborative filtering relationships to other users and
ratings have to be managed.
The techniques for capturing user profile information
are varied and may engage the user to different de-
grees. One usually distinguishes asking the customer
(fill-in-profile, explicit feedback or ratings) and watching
the customer (click-stream- or transaction-analysis).
While the discussion of these methods is important it
does not address the issue that personalization sys-
tems always have to deal with the “cold-start-prob-
lem”. This means that users expect good recommenda-
tions from the beginning, but the system is only able to
provide recommendations after having asked the user a
lot of questions or after having watched the user for
some time (to fill the user profile). This issue is of spe-
cial importance in the field of SMEs covered in the
Swiss project.
Ideas for solving the problem are:
• importing user profiles from other sources
• iteratively requesting information from the user (or

iteratively enlarging the profile by watching the
user)

For importing user profiles we have proposed a user
profile management architecture, which allows storing
and maintaining user profile information independently
from the services using it (Koch and Wörndl, 2001). The
architecture is comparable to industry approaches such
as Microsoft Passport but focuses more on privacy and
offers more possibilities for the abstract representation
of non-trivial-user profile attributes such as information
about interest or ratings which are needed for interest
and relationship-based personalization.
For iteratively extending user profiles by watching users
there is already a broad base of work (see different arti-
cles in (Riecken, 2000) for example). So in our research
we focus on conversational techniques as suggested
by Ginsburg (2001). The idea is to insert explicit ques-
tions about missing profile information into a direct dia-
log of the system with the customer. 

4 Community communication for 
customer support

In addition to completely automatic filtering where the
customer does not get in contact with other customers
we are also looking into providing support for interactive
collaborative filtering where users directly interact
through the support platform.
In the German project we will support users in talking
about designs and recommending designs or design
changes directly to each other. Similar features can al-
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ready be seen on major web sites like amazon.com but
never have been used together with a collaborative de-
sign environment as we foresee it for the user interface
of our project.

5 Conclusion

Many consumers already take it for granted that they
will be addressed personally when they pay repeat vis-
its to the major online-shops such as amazon.de,
buch.ch or ebay.com, and will not have to give their ad-
dress and banking details with every new purchase.
Apart from this very easy aspect of personalization, this
concept hides a wealth of possibilities. They allow the
shop operators to offer their customers additional tailor-
made benefits (Schubert and Ginsburg, 2000).
In this short paper we have presented first ideas and re-
sults from a research project where personalization will
be used to support the design of customer individual
products. In this project classic information individualiza-
tion meets a new generation of personalization, in
which aspects of the physical world can be customized.
We have highlighted different challenges and have pre-
sented first solutions.
The research project is still in its infancy. In the next
work packages we will continue the modeling of cus-
tomer profiles and product (feature) descriptions and
will apply concrete filtering algorithms to them. In con-
trast to other projects no proprietary Web-based per-
sonalization application will be built, but a solution fo-
cusing on generic customer and product models with a
variety of algorithms working on them and with tight in-
tegration into a customer platform.
Especially the efforts towards generalized product mod-
els and application independent, exchangeable user
profiles might also be the input we need in the Swiss
project for building a personalization tool for SMEs.
Small companies with individual online-shops often can-
not acquire enough information about a customer to
provide useful personalization. User profile reuse could
be one important feature for the targeted personaliza-
tion tool.
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ABSTRACT

Community support platforms are gaining more and more interest in areas ranging from leisure support and
customer support in electronic commerce to knowledge management in enterprises. However, current solu-
tions usually are built as proprietary systems or as add-ons to systems designed for other purposes. The plat-
forms are usually not very customisable and interoperable and are not utilizing the full potential of the com-
munity support idea. We have introduced community platforms in several projects and have derived some re-
quirements for their development in these projects. In this paper we present these requirements and moti-
vate architecture for generic community support platforms designed to fulfil these requirements. 

1 Introduction

Several types of applications currently advertise their
new “community support” features. Under this label
Web platforms and electronic commerce systems are
equipped with annotation functionality and various
communication features. 
In general, community support implies all methods for
supporting communication in a group of people. It in-
cludes support for direct communication, support for in-
direct information exchange and support for match-
making. Community support is closely related to the
application areas of knowledge management, custom-
er relationship management and change management
since these also deal mainly with supporting communi-
cation in a loosely coupled group of people. 
Using networked computers for supporting communi-
ties can be tracked back into the beginnings of the Inter-
net. But only in the recent years specialized platforms
for this task have come to the attention of research and
development.
We at Technische Universität München are working on
community support platforms for several years now.
We have implemented and are operating several plat-
forms, some with thousands of users. In these projects
we have identified requirements for community sup-
port platforms and have developed a generic communi-
ty support system architecture, which takes these re-
quirements into account (Koch and Lacher, 2000; Koch
and Wörndl, 2001; Grasso et al. 2000).
In this paper we will present some of these basic re-
quirements (Section 2) and the generic architecture for
community support platforms (Section 3). This architec-
ture mainly addresses modularization and integration.
For modularization we will present the set of core func-
tionalities and concentrate on data models and services
for user profile and content management. 

2 Requirements for community support 
platforms

In general a community is a group of people who share
some interest or belong to a common context. In addi-
tion to this characterization of a community as a de-
scribing identity for a set of people one usually also re-

quests an ongoing rhythm of social interaction (Mynatt
et al., 1997) and collaborative action.
People usually are members in different communities.
For community support platforms this means using dif-
ferent platforms in parallel should be easy. Even with in-
tuitive Web user interfaces and a single-login and profile
exchange feature the effort of visiting different plat-
forms is often to high for a user. So there is an additional
need for non-interactive interfaces to easily publish to
different platforms and easily collect information and
notifications from different platforms. We propose to
allow access of information agents to the platforms to
solve this issue.
Community interaction happens not only when people
are sitting in front of their desktop PCs. Access to com-
munity platforms has to be available from everywhere
and during any task. So mobile and ubiquitous access to
the platforms is needed. Core services and user inter-
face modules have to be separated and new user inter-
faces have to be introduced. This includes user interfac-
es that can be used by several people at once (like wall-
paper-like sensitive large-screen displays).
Communities can be created ad-hoc and by anybody.
Therefore, it has to be possible to easily set up and cus-
tomize a support platform for new communities. A
modular and customizable architecture is needed to
make this possible.
Personal interaction and the knowledge about each oth-
er are very important in a community. Community sup-
port systems therefore have to provide personalized ac-
cess and access to other users profiles. For both issues
user profile information is needed. Main issues here are
the acquisition of user profiles (“cold-start problem”)
and the definition of access rights for ensuring privacy.

3 Generic Community Support 
Platform Architecture

A community support platform has to be highly config-
urable, it has to be possible to exchange or reuse infor-
mation (especially user profile information) with other
platforms, and the platform should be accessible by dif-
ferent kinds of user interfaces and through information
agents.
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In the Cobricks1 project we have designed and built a
generic support platform for communities, which could
be used stand-alone or be integrated into existing portal
or community support frameworks.

3.1 Modularization

The key issue in the design was to identify generic ser-
vice modules with open interfaces and to implement
them to be highly configurable. From the requirements
in the different projects we have derived the following
core services for this architecture:

• item management (content management)
• annotations management
• user profile management
• community management
• personalization and filtering
• matchmaking
• messaging, event management

Item management is about managing contributions
from members and from community moderators.
Items are typed content objects with meta-information
based on their type. The meta-information is used for
searching and for filtering (personalization). Annotation
management is about managing member annotations
to items (ratings or comments). User profile manage-
ment deals with managing information about users.
While user profile management handles single profiles
community management is about managing the mem-
ber list(s). User profiles and item meta-information are
combined in the personalization modules. In addition to
generating recommendations on demand these also do
proactive identification of interesting information and
generation of notifications (e.g. newsletters). Match-
making services compare user profiles to identify like-
minded users. Finally, the messaging service handles
messages sent from services or users to members of
the community and deals with availability management
and filtering.

The modules are implemented independent from user
interface issues and can be used from a generic web
portal module, from modules managing new user inter-
faces or from existing portal and community frame-
works. To make this possible the modules return re-
sults in XML, which then is further processed by the
calling modules. In addition to integrating the modules
in existing user interfaces or creating a new Web user
interface for them we also allow user information
agents to directly interact with the modules. Therefore,
the modules provide a very high-level (agent-like) inter-
face.

3.2 User Profile Management

User profiles are used to do personalization, to do
matchmaking and to present a user to other users. In
contrast to the current state of art the profile therefore

has to be represented in a generic way. Possible infor-
mation for the user profile is:

• demographic information
• interest information
• ratings
• browsing and shopping (transaction) history
• relationship information 
• preferences
• PIM information (e.g. calendar)

For the generic representation of user profiles we are
currently defining and refining an XML-based profile
structure with some controlled vocabulary, which is
connected to item ontologies and the community plat-
forms category management.

The user profiles are acquired through directly request-
ing information from the users (in fill-in-forms or in dia-
logs) or by watching the users behavior. However, the
acquisition itself does not solve the “cold-start-prob-
lem”. This means that users expect good recommen-
dations from the beginning but the system is only able
to provide recommendations after having spent some
time asking or watching the user. Ideas to solve the
cold-start problem are importing user profiles from oth-
er sources or iteratively collecting information.

To support the importing of user profiles we are work-
ing on a solution that allows different platforms to share
the same user profiles. We have proposed a user pro-
file management architecture that separates the profile
storage from the community services (Koch and
Wörndl, 2001).

Separating service and profile raises some issues con-
cerning privacy and access rights, which are addressed
together with the privacy issues coming from providing
user profile information to other users. 

3.3 Item Management

All modules in the community support platform need to
be highly customizable and easy to extend. This is es-
pecially true for the item management module. It
should be easy to introduce and use new item types
without changing the software. Therefore, high-level in-
terfaces and open data structures are needed (same as
for user modeling).

The most important issue in this is the design of a ge-
neric information representation model. In our architec-
ture we here have identified the following information
objects:

• item
• (item) annotation
• category
• person
• event / message

Items are typed content objects with meta-information
based on their type. They are represented in XML fol-
lowing an easily extensible ontology. This concept of
representing data objects in XML based on ontologies
and controlled vocabulary is also used for the other in-
formation objects.

1.  Cobricks = (Software) bricks for supporting 
communities. See www11.in.tum.de/proj/
cobricks/ for more information.
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For the interfaces of the basic modules we have intro-
duced a generic query mechanism for information ob-
jects based on the data model mentioned before. The
queries currently are defined as XPath terms. For future
versions we are also looking into F-Logic and other stan-
dard query languages.

4 Prototype Platforms

The requirements that were briefly discussed in Sec-
tion 2 and the architecture discussed in Section 3 have
been derived from and been implemented in several
application domains. The two main domains are univer-
sities and leisure support.
In the university domain we are working on communi-
cation and announcement platforms for different
groups and on knowledge management platforms for
teams (Koch et al. 2001a; Koch et al., 2001b). The larg-
est platform we are operating is a Web community for
the computer science faculty at our university with sev-
eral thousand users. Main insights from the university
domain were that there is a large need for interoperabil-
ity – especially integration in existing infrastructures, but
also for adaptability and extensibility.
For leisure support we started with recommender plat-
forms in the tourist domain (Grasso et al., 2000) and
continued with mobile lifestyle support for young peo-
ple. The main requirements learned here were easy ac-
cess, easy tailoring and openness to different access
media (including mobile devices and large screen dis-
plays).

5 Conclusions

In this paper we have briefly outlined some require-
ments for community support platforms and have pre-
sented the basic design ideas of a generic community
support platform developed at Technische Universität
München.
The main issue with the platform was to build a flexible
and highly customizable solution for setting up commu-

nity support platforms. This was addressed by a clear
modularization of services and by introducing a generic
information representation for items, item annotations
and user profiles. A user profile exchange allows for the
provision of adequate member representations and for
easy moving between platforms. The solution is in use
with a local portal framework and with the Cassiopeia
Community Application Server. 

For the future we are planning to continue the work on
data structures, extend the personalization functional-
ity, and concentrate on new user interfaces for commu-
nity support.
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ABSTRACT

This paper presents several experiences and conclusions about the usage of the new middleware J2EE plat-
form in an e-commerce framework introducing mobile agent possibilities within the same environment. Main
conclusions are taken from Smart-EC project, where J2EE and mobility are considered as a value added in its
architecture. Other advanced technologies such as XML based multi-device publishing, the utilization of e-
commerce ontologies to handle static and dynamic aspects of complex services or to control their transac-
tional properties, are also considered in the project. 

1 Introduction

Nowadays, it is essential to find a mechanism that al-
lows customers and providers to find each other and
perform e-commerce transactions in a fluent and pre-
cise manner, minimizing the time normally spent in find-
ing useful information. This kind of mechanism is pro-
vided by the so called mediation platforms that typically
include the set of duties that are supposed to rule every
transaction associated with e-commerce and are orient-
ed to decrease the distance between customers and
providers, from a commercial point of view.
This article introduces some experiences carried out in
several e-commerce mediation and brokering projects
and will mainly focus on Smart-EC, a running project co-
funded by the European Programme on Information So-
ciety Technologies (IST).

2 Smart-EC

Unlike other brokering projects where the key objective
is to accomplish efficient solution retrievals, to build a
powerful graphical interface, to support natural lan-
guage request building, etc., Smart-EC (IST-1999-
10130, Support for Mediation And bRokering for Elec-
tronic Commerce) emphasizes the complex service pro-
vision task and the coordinated access to different pro-
viders through the Internet and through GSM phone ter-
minals.
The Smart-EC prototype is able to analyze complex (glo-
bal) service requests. It automatically decomposes each
complex service into its corresponding simple services
and has an individual negotiation with every provider in
order to reach a final global solution that is made up of
combinations of solutions for the different simple ser-
vices.
In order to accomplish this task the project uses a con-
ceptual model, an ontology (Uschold and Gruninger,
1996), so as to allow a generic knowledge representa-
tion of the concepts handled by the broker. Ontologies
encapsulate the relationships among the different con-
cepts of an existing service and they hold several as-

signments such as request building support or complex
services decomposition. 
The main proposed objectives in the project are:
• Brokering of packages of services and products

coming from a number of different providers and
users requesting complex services.

• Development of a one-stop-shopping application for
multi-items purchases, giving access to multiple e-
commerce sites.

• System customization for multi-device access:
Web, WAP, PDAs, WebTV, etc.

• Evaluation of ontology’s capabilities in e-commerce
environments.

• Evaluation of J2EE technology for e-commerce plat-
form design and implementation.

• Evaluation of intelligent mobile agent technological
suitability in the field of e-commerce and telecom-
munications.

3 Java 2 Enterprise Edition in Smart-EC

The adoption of multi-tier architectures is a common
practice when complex applications need to deal on one
side with back office systems and databases and at the
same time support a diversity of assorted clients (Web
browsers, hand held devices, etc.). These architectures
can provide encapsulation (functionalities inside an API),
separation of concerns (layer specialization) and layer re-
usability, offering a more flexible and maintainable sys-
tem.
There are many possible multi-tier supporting platforms
(CORBA, DCOM, etc.), but for Internet web-based solu-
tions such as e-commerce actual applications, the mar-
ket is showing a notorious trend towards J2EE (Sun,
2001). In Smart-EC a three-tier architecture based on
J2EE is being used.
In this way, clients just have to handle the user interface
and they do not have to query databases, execute com-
plex business rules, or connect to legacy applications,
because the middle-tier is transparently doing these
jobs. Middle-tiers can also provide business and sys-
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tem-level services so that clients can be thin, simple,
rapidly developed and they can be easily integrated
within existing applications. In Smart-EC, clients are
built with plain HTML (no applets or scripting languages
are used) and server access is done through HTML
forms that are processed by a servlet in the middle tier.

The servlet acts as an entry point to the middle tier from
the client and several Enterprise Java Beans are respon-
sible for providing the business logic. One of them, the
System Controller, analyzes the XML stream received
from the servlet and dispatches the corresponding ac-
tion to other related beans. This XML information ex-
change, together with XSL documents make the sys-
tem independent from the accessing device, because
information can be automatically converted to the re-
quired format (WAP or HTML) without much effort, and
at the same time it is feasible to include any other future
format.

Whenever it is necessary to retrieve external data, two
special beans are used to contact the third tier of the ar-
chitecture: the Ontology Handler can interact with the
stored knowledge and the Data Controller centralizes
specific database accesses (user and provider profiles
and catalogue queries or updates). Finally there are two
more beans that complete the whole system: the Solu-
tionBuilder bean classifies the retrieved catalogue so as
to select the offers that best fit with the user requests
and the Transaction Handler bean contacts the provider
in order to complete the trading cycle.

In addition to these architectural details, there are some
other interesting issues that have also been appreciated
in the middle tier from our viewpoint:

• Easy design process: this architecture enforces a
modular approach in the development, facilitating
tasks allocation and scheduling (Kassem, 2000).

• Distribution facilities: communications between
EJBs are based on RMI so application distribution is
managed in a completely transparent manner (Val-
era et al, 2001).

• Supporting services: in J2EE, some e-commerce
essential tasks such as transaction and security are
easily managed by the system at deployment time,
without any code recompilation requirement.

• Easy integration process: due to the modularity
imposed by the architecture, the integration phase
is easier than in typical software developments. 

• The deployment is a capability that allows packag-
ing, installing and configuring components and
applications into a J2EE server in order to resolve all
the external dependencies declared by application
developers. Once deployed on the local platform,
the application is ready to run. The most interesting
thing is that the configuration can be updated with-
out recompiling any code.

• CORBA support: in order not to restrict the project
to the Java world it is interesting to have the possi-
bility of using the standard IIOP protocol that can
connect the middle tier to any CORBA object. 

Despite these advantages, J2EE has also shown incon-
veniences in several phases of the project:
• The development and execution platform is quite a

resource intensive one. For the first prototype Sun’s
J2EE implementation was used and in addition to
its performance deficiency, the developing soft-
ware had several bugs to be fixed.

• During the design phase, performance, scalability
and database design, must be seriously considered.
Otherwise, the running application will be suffering
from serious performance lacks.

• The learning time to train developers is very high
and a specific preparation is needed due to the par-
ticular mechanisms that rule the platform. 

• O/R mapping: the usage of a relational database
(Oracle) causes a paradigm mismatch because of
the Java code (in OO technology, objects have both
data and behavior, while the relational paradigm is
based on storing data).

• Integration and deployment have turned out to be
very specialized tasks. It is mandatory to be aware
of this in the development because otherwise
these tasks will become complicated.

4 Mobile agents

Mobile agents are software code that can move from
one computer to another over communication net-
works, and that can be executed on remote hosts
where the agent can interact directly and efficiently with
procurement software. The usage of Java ensures that
the mobile agent software can be executed on many
different remote platforms. 
Based on recent bibliography, it is substantiated that
there are not plain mobile agent applications in telecom-
munications area, but in some environments like e-com-
merce or information retrieval, mobile agents advanced
technology can be applied. 
A commercial transaction may require real-time access
to remote resources such as stock quotes or agent-to-
agent negotiation. Different agents may have different
goals and exercise different strategies to accomplish
them. Agents embodying the intentions of their cre-
ators, acting and negotiating on their behalf are envi-
sioned. Mobile agent technology is a very appealing so-
lution for this problem.
Concerning distributed information retrieval, instead of
moving large amounts of data to search engines, agent
creators can dispatch their agents to remote informa-
tion sources where they locally create search indexes
that can later be shipped back to their origin. Mobile
agents can also perform extended searches that are not
constrained by the hours during which a creator’s com-
puter is operational. 
In the context of Smart-EC, the two aforementioned ap-
plications (Maes et al, 1999) are combined and used
since it is an intermediate e-commerce platform and the
usage of agents is focused on the information retrieval
from the external providers side.
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The Smart-EC system takes the initiative to search pro-
viders product catalogues in order to enrich or update
their menu of services. The Provider Handler, responsi-
ble for the communication of Smart-EC with the exter-
nal providers, creates a mobile agent, which in turn mi-
grates to remote hosts. At each external provider, the
mobile agent operates as a search engine that navi-
gates through the corresponding web site, extracts rel-
evant product information from web pages and mi-
grates back to update the services that Smart-EC cur-
rently provides. In this sense, each mobile agent that
contacts an external provider acts as an interoperation
and information brokering agent of the e-business
agents types (Papazoglou, 2001).

 The advantage of using mobile agents in Smart-EC aris-
es since the cost of the single transmission of the mo-
bile agent over the Internet to the remote provider is
less than the cost of transmitting the multiple interac-
tion messages across the Internet.

The implementation of the mobile agents requires the
use of a mobile agent platform. Grasshopper (IKV++,
2001), which is built on top of a distributed processing
environment and is also J2EE compatible, is used in
Smart-EC.

5 Conclusions

J2EE has been specifically designed to solve problems
related with Internet technologies, bringing to the serv-
er side the same flexible line that Java provided to the
client side.

From Smart-EC viewpoint the main advantages ob-
tained from J2EE are:

• Portability and reusability are guarantied since J2EE
is based on an industry agreed standard.

• Modularity is one of its architectural goals enhanc-
ing the design, development, integration and reus-
ability of the different components.

• With J2EE, many services (e-commerce related)
are automatically managed by the environment.

• Most of these services can be configured when
components are installed in their application server,
so they can be very well tuned.

There are however several disadvantages that must be
considered in order to decide if this is the proper tech-
nology to be used in a certain project:

• The platform, apart from resource intensive, may
suffer from performance degradation if care is not
taken during the design and development stages.

• Java is OO and our database is not, so an extra
effort is needed to solve the paradigm mismatch.

• It is a new technology with quite an unusual devel-
opment approach. Its training time is longer than
with other methodologies and some tasks like inte-
gration or deployment are very specific.

• The main advantages that can be identified from
the usage of mobile agents in Smart-EC as in gen-
eral within open communications and application
services environment such as the e-commerce ser-
vice provision over the Internet are: 

• They reduce the requirement of traffic load and the
availability of underlying networks.

• They allow a more decentralized realization of ser-
vice control and management software, by means
of bringing the control or management agent as
close as possible to the resources.

• In the context of Smart-EC, it appears that the
agent and platform selection problem should be
viewed as a twofold one. It relates with the realiza-
tion of a sophisticated brokerage system for com-
plex B2B transaction services, but in a more relaxed
sense, it also relates with the acceptability of the
implementation of the designed system against
network performance criteria.
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