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Abstract 
Electronic commerce is transforming the marketplace by changing business models, shaping relations 
among market actors and contributing to changes in market structure. This can be classified to evolutionary 
channel enhancements and revolutionary structural changes. While traditional indicators may be adequate 
to measure the former, they fail to correctly reflect the later and often prove misleading. In this paper the 
development of a reference model is presented which identifies the structural components of the impact of e-
commerce and assists the development of new indicators via tangible and measurable technological 
elements corresponding to these components. Most of these technological elements can be automatically 
measured through intelligent software agents, simplifying and accelerating the data collection process. The 
proposed reference model is based on the Business Media Framework, which provides a conceptual 
mapping between business models and technological infrastructure, the concepts of transaction phases and 
generic e-commerce usage patterns. This paper presents the methodology developed in the framework of the 
research project ERMIS (Electronic Commerce Measurements through Intelligent Agents), partially funded 
by the IST Programme of the European Community. 

Keywords: E-Commerce Business Modelling, Business Media Framework, Case Studies, Statistical 
Indicators, Use Cases Methodology, Structural Changes and Channel Enhancements 

1. E-commerce Business Fundamental Changes 
The Internet economy opens up certain proprietary relationships, extends relations between 
sectors, makes electronic markets accessible to smaller businesses and allows them to address 
international markets. The open and potentially global nature of electronic commerce has already 
started to change market size and market structure, both in terms of the number and size of players 
and the way in which players compete on international markets. Digitised products can cross the 
borders in real time, consumers can shop 24 hours a day, seven days a week and firms are 
increasingly faced with international online competition [Sudweeks, 1999]. 

The novelty of electronic commerce lies in the emergence of virtual communities that can play a 
role in reshaping market structure [European Commission, 1999]. Since companies are 
increasingly adopting electronic commerce solutions in the hope of developing new markets, 
virtual communities can play a powerful part by acting as catalysts to exploiting and even creating 
new markets [Lawrence, 1998, Balasubramanian, 2001]. 

Electronic commerce challenges established distribution channels with customers having the 
ability to obtain the same product cheaper, directly from the manufacturer, without loss of quality 
of service. The process is well under way in the field of services – in particular in banking, 
financial services and travel. It is also rapidly extending in the area of physical goods, affecting the 
distance selling industry, as well as other forms of retailing and wholesaling. [Chircu, 2000, 
European Commission, 1999, Jin, 1999]. On the other hand re-intermediation is a more prevailing 
trend in electronic commerce. More often, such intermediaries are building competitive edge by 
creating new markets and new functions – such as organizing sellers (e.g. electronic catalogues 
aggregators), organizing buyers (e.g. electronic notification services, buyers’ groups), organizing 
the market (e.g. match-making, electronic negotiation) [Chircu, 2000, Jin, 1999].  

Furthermore, with the growth of information intensive electronic transactions, firms start 
competing on “information content or quality” instead of prices or quantities. The Internet can be 
seen as new tools for information acquisition, processing, analysis and transmission with 
information being the underlying resource of value to entrepreneurs. [Lawrence, 1998, Grover, 
1999]. Electronic commerce lowers information and transaction costs for operating on distant 
markets and provides a cheap and efficient way to strengthen customer supplier relations, through 
electronic e-mail, remote online databases and video links. In fact, the use of electronic commerce 
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enables the dramatic reduction of operational, direct or indirect costs in several points of all 
transaction phases, such as minimisation of delivery time in digital deliveries, reduction of fund 
transfer lead time for payment or settlement in general, facilitation of costless market surveys for 
consumers etc. [Timmers, 2000, Grover, 1999] 

In addition, digital products and services follow different economic rules. They change economies 
of scale, economies of scope, and are characterised by the infinite ability to divide into smaller 
units, reorganize content, transport to remote locations electronically, and duplicate into multiple 
copies. Business decisions involved in product pricing, property leasing, service delivery, payment 
collection, packaging, or shipping all need to be rethought [Sudweeks, 1999]. 

In situations that involve numerous buyers spread over large geographical areas and sellers 
providing products or services of different quality and price, the existence of information 
asymmetry results in irrational economic decisions. Since sellers do not have perfect information 
on demand and similarly, buyers do not have perfect information on supply, an intermediary can 
create value arising out of this information asymmetry. The Internet, reducing search costs and 
abolishing - to a large extend - time and space limitations has all by itself contributed to the 
reduction of information asymmetry [Mahadevan, 2000, Schmid, 2001]. 

There is a serious lack of a predictable legal environment governing electronic transactions since 
existing laws often do not address issues created by the rapid advances in technology. This holds 
not only for transactions within a country, but is particularly true for international activity, where 
concerns about enforcement of contracts, liability and intellectual property protection cause 
consumers to limit their transactions. Some of the most important issues are jurisdiction, 
copyrights, security, privacy as well as digital signatures [Timmers, 2000, Lawrence, 1998].  

Moreover, public concerns have emphasized the need for new trust mechanisms. The emergence 
of Trusted Third Parties (TTP’s) and other kinds of digital “notaries”, new payment methods etc. 
is indicative of the implications of E-Commerce in this area. 

All the above fundamental changes can already be empirically observed [Karpinski, 1999, Zwass, 
2000, Grover, 1999], which affect existing and emerging business models [Burgess, 1999], actors, 
as well as the processes of creation of economic value. Methodologically, these developments 
have to be classified in two complementary and mutually exclusive classes [Zimmermann, 2000]: 

• “Channel enhancements”, i.e. the utilisation of the Internet and its services for complementary 
only communication, marketing and sale processes, based on moderately changed business 
models and indicating a rather evolutionary path of development; and 

• “Structural changes”, where the new technology infrastructure and the experience from 
emerging Electronic Commerce practices have a structural impact on businesses, introducing 
radical changes in the way economic value is created. These revolutionary developments are 
expected to induce a major impact on both business processes and economic structures. 

Obviously, the classification criterion is the qualitative rather than the quantitative nature of 
observed change. This concept ultimately aims at assessing the hypothesis already put forward by 
the society and the academic community that a new technological revolution is ante portas: no 
matter what the overall degree of channel enhancements is, it is only the objective measurement of 
structural changes, which can safely test the “revolution” hypothesis. 

2.Measuring E-Commerce and its structural changes 
Reliable and internationally comparable statistics that measure the level, growth and composition 
of electronic commerce are still lacking. Yet many consultancy reports show figures and 
underlying trends that illustrate the high level of comparing completely different things in current 
data availability on e-commerce. Definitions of e-commerce given by various sources differ 
significantly resulting in a lack of consistency across different studies. E-commerce is often 
described as all business activities which are conducted electronically in order to raise the level of 
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efficiency and the effectiveness of both market and business processes. This definition, in contrast 
to other more narrow definitions, indicates that e-commerce is concerned with far more than 
commercial transactions conducted by electronic means. It relates to internal business processes as 
well as to business processes aiming to support interaction with third parties. In this respect, e-
commerce is not only a question of the transaction itself, but also of the business processes that 
precede it and those that follow the actual transaction. 

The measurement of structural changes imposes severe methodological problems, since they 
challenge the ways we are used to analyse, assess and measure economic activities. Existing 
theoretical concepts, models and the quantitative indicators based on them, while being adequate 
to reflect the reality concerning channel enhancements, can fail or even be misleading in the case 
of structural changes [OECD, 1999, Barua, 1999]. A need for two distinct methodological tools 
arises:  

• A method to distil structural changes from the corpus of empirical observations of the 
emerging reality; and  

• A set of quantitative metrics to objectively monitor the degree of these changes. 

The aim of this paper is to present the methods proposed and already experimentally used by the 
authors in both areas, in the framework of the ERMIS research project, which aims to provide new 
statistical indicators for e-commerce, able to be automatically measured by intelligent software 
agents. The work has been based on the synthesis of already proposed methodological tools and 
concepts, including among others business model deconstruction and reconstruction [Timmers, 
2000], business model taxonomies [Timmers, 2000], [Mahadevan, 2000], and mainly the Business 
Media Framework [Klose 1999]. Moreover, case studies [Yin, 1994] and UML Use Cases 
[Armour, 2000] have been used as the main analytical tools.  

The methodology for the identification of structural changes and corresponding metrics is based 
on the development of an abstract Reference Model for E-Commerce, which enables the analysis 
and measurement of E-Commerce usage, regardless of the specificities of the different actual 
business models. The proposed reference model is structured along a set of generic actors and a set 
of distinct, fundamental e-commerce usage patterns followed by these actors, for which structural 
changes are identified. The technological features used for their actual technical implementation 
are then identified and by being tangible and measurable can be used as metrics for the 
corresponding structural changes and therefore lead to the formulation of suitable statistical 
indicators. 

3. Business Modelling Review 
By further elaborating on the definitions provided by Timmers and Mahadevan, and using generic 
Object-Oriented concepts, we can derive a “systemic” definition of the term, as follows: 

A Business Model is an abstract description of the architecture of a business system, providing a 
definition of the later in terms of its component objects, structure and dynamics, thus defining: 

• The involved business actors (i.e. agent-objects); 
• Their roles and the inherent and underlying logical interdependencies among them (structure); 
• The interactions among them (i.e. protocols), in terms of flows of products, services and 

information (exchange-objects, dynamics);  
• The potential benefits for the various business actors and of the sources of revenues (value 

propositions) 

The concept of Media can be used to formally describe a business model [Klose, 1999] in terms of 
a community of agents using an organised system of channels (media). Media of all kinds, 
including business media, can be considered as virtual worlds built from information. Media are 
characterised through three components: 

• A Logical Space, which determines the syntax and the semantics of the information inherent in 
the system, and therefore of the communication between agents. 
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• A Channel System, which is able to transport information over space and time, and thus 
facilitates the communication between agents. 

• An Organisation, which determines the behaviour expected from the agents (with roles) and 
the admissible interactions (with protocols). 

This organized channel system is utilised by a community of agents. Agents are autonomous 
entities, capable of processing and activating information, as well as turn information into 
knowledge (which facilitates them to act autonomously). Agents may participate with varying 
roles in various media, which yields a network of interwoven media. 

The Business Media Framework takes a business-oriented perspective on new media. It relates 
and interprets the components of the general media model in the business context, thus providing a 
means for the design and management of business communities [Klose, 1999]. The framework 
distinguishes four transaction phases, which are the information, intention, negotiation and 
settlement and four distinct views: 

• The community view deals with the aspects relevant for modelling the community, i.e. its 
organisational structure as the shared roles, protocols, the interests and values behind it, as 
well as its languages.  

• The implementation view implements the specified community design, i.e. the community 
view specifications, as data structures and (business) processes on the services (channels) 
offered by the service layer, i.e. the roles and protocols of the community view.  

• The transaction view provides the generic interaction or communication services, as e.g. 
signalling intentions, as supply and demand, or contracting and agreement on contracts and the 
resulting bindings, or for the performance of the transaction in the settlement of contracts.  

• The infrastructure view provides communication and coordination mechanisms for relating 
agents of the transaction view as well as the agents taking the roles modelled in the community 
view, as defined in the implementation view [Klose, 2000]. 

The dynamics of the system can be analysed through value-chain analysis. Value chain elements 
are either primary or support activities, which inherently involve flows of products, services and 
information, thus interactions among actors. Porter distinguishes nine such elements: 
• Primary: inbound logistics, operations, outbound logistics, marketing and sales, service. 
• Support activities: technology development, procurement, human resource management, and 

corporate infrastructure.  

A more detailed description can be obtained by using business processes instead of value chain 
elements. However, there is not yet a standardised terminology for business processes (several 
industry consortia deal with the subject: Object Management Group – OMG, Open Buying on the 
Internet – OBI, EBES and CommerceNet). 

An alternative approach to business model analysis is based on the concept of Business Model 
Building Blocks [Mahadevan, 2000]. Building blocks are main concepts (i.e. business 
propositions) that can be combined to build a business model. For each of the three “streams” 
different building blocks can be identified although non-exhaustively.  

Value Revenue Logistics 
Virtual Communities 
Reductions in transaction costs 
Exploitation of Information Asymmetry 
Value Added Market making 

Increased Margins 
Online seller communities 
Advertising 
Variable pricing strategies 
Exploitation of Information Asymmetry 
Free Offerings 

Dis-intermediation 
Infomediation 
Meta-mediation 

Table 1: Business Model Building Blocks 

This analysis can be used in place of traditional value-chain analysis, in order to enhance the 
structural business media based analysis, thus providing a more complete framework. 
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Gordijn and Akkermans propose a conceptual modelling approach with clearly defined modelling 
constructs, called e3 value in order to reach a common understanding about an e-business model. 
Moreover, they represent an e-business value model using a well-known lightweight scenario 
technique called Use Case Maps [Gordijn, 2000]. 

4. Business Model Taxonomy and Classification 
The analytical tools described in the previous section enable the identification of abstract business 
model classes out of the numerous, seemingly different cases, based on common structural traits. 
This will eventually lead to the definition of taxonomies or classifications. Several such 
approaches have already been proposed in the literature. 

Mahadevan notes that the overall market space of the Internet economy is divided into three broad 
structures [Mahadevan, 2000]: 

• Portals, building a community of consumers of information about products and services and 
often playing the role of funnelling customer attention into web sites of product/service 
providers and other intermediaries; 

• Market Makers, while being similar to portals in building communities of customers (but 
also suppliers), extend their role into participating into and facilitating business transactions, 
and possess a high degree of domain knowledge; 

• Product/Service Providers, deal directly with their customers when it ultimately comes to the 
Internet business transaction. 

The combination of market structure and usage of building blocks  leads to a taxonomy that can be 
used to identify changes in market mechanisms. 

Timmers [Timmers, 1998] also uses this “Innovation” classification and adds another dimension, 
namely that of functional integration. Timmers identified 11 generic business models and 
classified them qualitatively along the integration – innovation dimensions). It must be noted that 
there is a trend toward both single and multiple functions. 

Barua divided the Internet economy from a conceptual standpoint into four layers [Barua, 1999] 
that are: the Internet Infrastructure Layer which includes companies with products and services 
that help create an IP based network infrastructure, a prerequisite for electronic commerce; the 
Internet Applications Layer where products and services in this layer build upon the above IP 
network infrastructure and make it technologically feasible to perform business activities online; 
the Internet Intermediary Layer which increases the efficiency of electronic markets by facilitating 
the meeting and interaction of buyers and sellers over the Internet market makers; the Internet 
Commerce Layer which involves the sales of products and services to customers or businesses 
over the Internet. 

5.  Case Studies 
From an empirical point of view, the conducting of case studies is used in order to provide a sound 
and robust method for approaching electronic commerce’s practices, processes and infrastructure 
in a direct, pragmatist way. Even though structural changes introduced by electronic commerce 
can be recognized in a more abstract and theoretical level using the analytical framework of 
Business Media, conclusions are not valid unless they are tested in an empirical, concrete analysis.  

As in every type of empirical research, case studies require an implicit, if not explicit, research 
design, that is, a plan that guides the process of collecting, analysing and interpreting observations. 
In this respect, five components of a research design are especially important and should be 
specified before conducting a case study: the study’s question, the study’s propositions, the study’s 
unit(s) of analysis, the logic linking the data to the propositions, the criteria for interpreting the 
findings. 
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The main question of present research is the investigation of the ways that electronic commerce 
has altered traditional business practices and ultimately the identification of these changes from 
both a business and infrastructure view. 

In present research, propositions are derived from the analysis of the Business Media Framework. 
In this context, electronic business transactions are decomposed in four transaction phases and 
respectively in four transaction views. Focusing on the community and infrastructure view we are 
investigating elements of electronic commerce so as to acquire partial evidence, which as a whole 
answer to the study’s central question. 

In the case of electronic commerce the units of analysis are the web sites. However selecting the 
ones to become the subjects of the case studies inhibited great difficulties. To overcome this 
problem we used the taxonomy of business models proposed by Timmers [Timmers, 2000] 
believing that it constitutes the most comprehensive approach of electronic commerce. For each of 
the eleven categories of business models we have selected a representative web site in order to 
cover a wide area of different functions of electronic commerce. 

While collecting data on the grounds specified by our central question and propositions, we will 
end up with a set of structural developments introduced by electronic commerce and a set of 
infrastructure requirements by which these developments are realized. Consequently the logic 
linking the data to the propositions is the recognition that these structural changes can only be 
measured in an indirect way, through the measurement of the infrastructure required. 

Present research’s ultimate objective is the conceptualisation and definition of statistical indicators 
able to capture the nature and the dynamics of the emerging digital economy. However since a 
great number of indicators can be elaborated for the measurement of different aspects of electronic 
commerce, we distinguish between elements of e-commerce that moderately only change business 
models and revolutionary elements introducing radical changes in the way traditional commerce is 
conducted. As aforementioned for the purposes of present research we deal exclusively with 
indicators who fall into the latter perspective. 

5.1  Ebay.com: A Case Study example  
Ebay.com is an e-auction site offering an electronic realization of the bidding mechanisms. The 
goods are presented in multimedia formats and the bidding process is integrated with other 
functions such as contracting, administration, payment and delivery. The actors involved in 
auctions are the producers, wholesalers, individuals and the market makers. Auctions themselves 
are direct customers of the auction systems. In the following, the Business Model of Ebay.com 
according to the Business Media Framework is briefly presented. 

Community View 

Knowledge phase: Commercial and Bidding information on a variety of products and spotlights, 
like books, movies, art and gallery items, accessories and much many others, is provided. Potential 
Buyers visiting the site can retrieve information for the items, organised in various categories and 
sellers declare that they offer an item for auction. Administration Tools provide the Sellers with 
the ability of reconfiguring the description of an item.  

Intention phase: Further information on the items and the procedures to participate in a Live 
Auction (bidding, delivery, payment) is acquired and a bid is being submitted from the potential 
buyer. At this stage, further support and help to the buyers can be provided through the 
participation in a community for discussion and chat. 

Contracting phase: In the contracting phase a legal contract binding the “e-buyer” and the “e-
seller” is established. In this phase special effort is applied on building a trust relationship between 
the seller and the buyer. 

Settlement phase: The item is shipped or posted to the buyer via a value chain service provider. 
Payments can take place using credit cards or checks. 
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Implementation View 

There are many processes involved in the Ebay.com e-auction environment. The most important is 
that of gathering information regarding the various categories of items and the procedures for 
participating in an e-auction. This process runs in parallel to the processes implementing the 
auction transactions, like: registration for participation in e-auctions, bidding and buying an item, 
selling an item, administration processes for sellers, community process for buyers or sellers. 

 
Transaction View 

The process of a business transaction follows the usual protocols, i.e. the customer has to 
determine the items he wants to bid in an auction and signs the contracts, which is then settled. In 
the following, we describe features and functions of the transaction view to realize the community 
and implementation views. 

Knowledge Phase: A diverse range of search facilities is provided in this phase. A buyer can find 
various categories of items by searching with a variety of options. The quality of those services, 
establishes trust and especially the quality of the information services relieves the buyer’s risk of 
bidding the wrong item. 

“Search”, “View an Item”, “Enhanced Photo Services” and “Live Online Seminars” are examples 
of such Ebay.com’ services. To trade, the potential buyer needs first to register. Counters keep 
track of the number of times bidders view seller’s listing. A keystone of safe trading knows the 
track record of the person the seller is trading with. A number of ways to keep up-to-date on 
what's going on and to take part in studies and promotions conducted from time-to-time are 
offered. The buyer can review the notifications and e-mailings that he is currently taking part in. 
Furthermore, in order to save time and get organized, the user can create his personalized eBay 
transactions page. The user can also update information about him. The user can view all his 
bidding and selling activities in one location. The user “My eBay” provides an at-a-glance trading 
activity section accessible only by him. In addition, the user can create a “my About Me” Page. If 
the user has a question or something to say, he can participate with other users on the Ebay.com 
discussion and help boards. These boards are organized around user specified topics and users can 
create discussion "threads". Newsletters and Community Help Forum are other support 
possibilities for the user. Sellers get help to sell smarter on Ebay.com. They post a project to get 
auction ad templates, logos, web content etc. 

Intension Phase: After the knowledge phase, the user should be able to sell and buy items and 
goods. For this purpose there is a big variety of tools for implementing and/or supporting a variety 
of transactions. After the registration the seller places his credit card on file in order to be ready to 
sell. The seller can accept credit cards or Electronic Checks from winning bidders.  

Once the seller fills his “Sell Your Item” form in all the necessary information, he is ready to 
watch his very own auction progress. Even if the seller is in the midst of a trade, he can add to his 
item description, retract a bid, or relist his item. Furthermore, the seller can view his Billpoint 
account, get a summary of recent Invoices, see past and upcoming deposits, update his profile, or 
search his Billpoint sales history. 

The "reputation" or business practices of anyone at eBay are checked. The Feedback Forum is a 
place where users leave comments about each other's buying and selling experiences at eBay. 
Bidders check their seller's Feedback Profile before they place a bid to learn about the other 
person's reputation with previous buyers. Sellers, do the same with their bidders. 

Contracting Phase: At this stage, after the completion of an auction, a set of bidding transactions, 
the buyer with the highest offer is contracted to buy the item. Every eBay user is covered, at no 
additional cost, by the eBay Fraud Protection Program. If the buyer paid for an item and never 
received it or if he received the item, but it's less than what was described, eBay reimburses buyers 
up to maximum number of US dollars.  

SafeHarbor, eBay's safety resource, is placed for protection. If there is misuse on eBay, 
SafeHarbor springs into action and tries to resolve issues in many areas such as fraud, trading 
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offenses, and illegally listed items. An escrow service can give the user added security whether he 
is a buyer or seller in transactions involving expensive items. Ebay.com’s escrow partner, 
Tradenable will hold the payment and send it off to the seller only after he has inspected his 
merchandise and given his approval. Sellers have the same opportunity to inspect and approve a 
returned item before the buyer gets refunded. 

Settlement Phase: For settlement, on-line payment with credit card or checks on line is possible.  
Shipment is outsourced to a third party or simply posted. All the bidding information is encrypted 
using a secure server in order the credit card and billing information not to be read as it travels to 
the ordering system. To ensure that the information is even more secure, once the credit card 
information is received, it is stored on a server that isn't accessible from the Internet. 

A dispute resolution service works with buyers and sellers to help resolve disputes that may arise. 
SquareTrade, Ebay.com's preferred dispute resolution provider, helps eBay users resolve disputes. 
For eBay Online Payments, the seller must sign up by Billpoint. Sending a Billpoint Invoice, the 
buyers can pay for the item online using a credit card. He can retract his Bid, if he did wrong, 
under specific circumstances. Another option is to have a third party company handle the exchange 
of payment and item to trade even more safely. 

6. Identified usage patterns and actors hierarchy 
The conducting of case studies ultimately lead us to distinguishing between fifteen stages of an 
electronic commerce transaction, which actually constitute the usual route a consumer must follow 
in order to complete a transaction over the Internet. The fifteen stages are the following: Acquire 
market information, Identify and contact potential supplier, Collect information from community 
members, Get information from specific supplier, Provide personalised experience, Get offers, 
Negotiate, Order, Authenticate party, Conclude contract, Payment, Settlement monitoring, 
Delivery, Accommodate dispute and After sales support.  

The phases above are presented in hierarchical structure according to their turn of sequence. In real 
terms though and as observed in case studies these phases can be met in different order and of 
course not all of them are included in every business transaction. In other words these phases 
constitute an abstract, generalised framework, which applies to every business model presently 
recognised in Electronic Commerce. Furthermore, each stage embraces a whole number of micro-
transactions and involves a different set of actors.  

Each of the aforementioned phases can be realised through mechanisms, which in the reference 
model are referred to as usage patterns. Actors follow these usage patterns in order to gain a 
specific value or information from each and eventually conclude the transaction. For example 
“Acquire market information” and “Identify and contact supplier” are two of the usage patterns 
applicable within the information phase of a transaction. 

A usage pattern may be formally defined as a self-contained scenario of interaction among actors, 
where the latter exchange information and/or value. Usage patterns have the following 
characteristics: 

• They are atomic, i.e. they cannot be further decomposed without losing the context of the 
specific value gained;  

• They are generic, i.e. they are independent of the specific business model or technology used 
for any given actual market. 

Consequently, a finite set of usage patterns provides the elementary building blocks for the infinite 
set of business models, or, in other words, any potential business model can be generated through 
the selection and organisation of a subset of usage patterns. This concept is similar to the value-
chain based deconstruction and re-construction process proposed by Timmers [Timmers, 2000]. 

The role of usage patterns within our Reference Model lies exactly in this property: while it would 
be impossible to analyse every possible e-commerce business model in order to identify structural 
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changes, usage patterns are much less volatile and finite. Furthermore, since the same usage 
patterns are used in traditional business models and e-commerce ones, the comparison and the 
subsequent identification of structural changes becomes straightforward and objective. On the 
other hand, for the same reasons, the decomposition of current business models and markets into 
their component usage patterns can be expected to provide a complete set of usage patterns. 

By combining the empirical observations recorded through the case-study research with the 
different business model taxonomies proposed in the business and academic literature we have 
derived a hierarchical taxonomy of e-commerce actors. By the concept of “actor”, the meaning of 
role is implied. A direct consequence of this fact is that often a single specific web site may 
concurrently assume several distinct roles.    

7.  A Reference Model for E-Commerce 
The proposed E-Commerce Reference Model formally consists of a series of generic UML-based 
use cases. These use cases are generic enough, i.e. independent from any particular 
implementation of “Business Model” or Business Proposition. Thus, they are more stable and 
furthermore we argue that they are elementary, they can be used to describe any particular 
business model. Formally, the Reference Model includes: 

• The uses cases specifications and content; 
• The involved actors; 
• The interdependencies among use cases, between uses cases and actors and the logical 

relationships among different actors; 
• The impact analysis of each use-case, i.e. the identification of both channel enhancements and 

structural changes; 
• A proposal for metrics that could be used to measure the structural part of the impact in terms 

of tangible and measurable characteristics. 

The Reference Model obviously conforms to the definition given in the previous sections for a 
Business Model; it is therefore a Business Model, albeit a generic one. The construction of the 
Reference Model has been based on three methodological “pillars”, namely: 

i. The results achieved through conducting formally a number of representative case studies, 
namely the identification of actors and generic systemic patterns (i.e. use cases); moreover, the 
enrichment of these results with findings of the literature survey; 

ii. The application of the UML standard Use Case methodology to consistently describe the 
usage patterns identified; 

iii. The Business Media Reference Framework, already presented in the previous sections, to 
assist both the adaptation of the use case templates and the identification of required metrics. 

The results of each Case Study have been used to identify the involved actors, leading to the actors 
hierarchy of the use case model and identify generic usage patterns, leading to the system of use 
cases. These results have been enriched, crosschecked and enhanced with concepts already 
proposed in the literature. They are presented in the respective tables (Actor Definitions, Use Case 
Definitions) and diagrams of the Use Case model. 

The fragmentation of a business transaction offers an analytical tool with which any business 
model may be decomposed so as to reveal any structural change related component of its impact; 
and to identify required metrics and related indicators. 

Isolating Structural Changes from mere Channel Enhancements: difficulties in this phase of our 
research lie mainly on distinguishing between changes that constitute a mere enhancement of 
traditional ways of doing business (i.e. Channel Enhancements); and practices that constitute 
structural changes for the organization and function of economic systems.  
To better understand the distinction between these two perspectives, we consider that fundamental 
changes introduce completely innovative and revolutionary methods and procedures and thus 
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entail a negative answer to the question “could this be realised without the emergence of electronic 
commerce?” 

Finding suitable indicators to measure structural changes: Further difficulties also arise in the 
task of measuring structural changes. Since our analysis will be focused on the first view of the 
Framework -i.e. the community view that refers to the organisational structure, shared roles, 
protocols interests and values of electronic commerce- we are expected to get results that are not 
measurable. For example, the enhancement of information, which is a critical element of electronic 
commerce, is an absolutely non-measurable element. To overcome this problem (common in 
almost every science) we must invent indirect, but tangible and valid indicators of measurement.  

This can be accomplished by following a downward analysis from the community level down to 
the infrastructure level. The process can be outlined as follows: After distinguishing the structural 
changes introduced by electronic commerce in an abstract, theoretical perspective (at the 
community view level),  

1. We can identify the ways that these changes are implemented consecutively through business 
processes (at the implementation view level),  

2. Identify the elementary transactions used to actually implement the business processes (at the 
transaction view level); and finally 

3. Identify the information technology systems and tools required to enable these transactions (at 
the infrastructure view level). 

This actually means that we can derive absolutely measurable indicators in the infrastructure level 
(e.g. software applications), which will indirectly measure structural changes. 

This methodological process is schematically depicted in Fig.  

 

Fig.1 Acquiring indicators using the Business Media Framework Analysis 

Use Cases Methodology 

In most cases business models show why an e-business case might work from an economic 
perspective and are represented by a rough, textual outline, resulting inevitably in considerable 
confusion. Use cases provide a “photographic” representation of business models, reaching a 
better understanding and agreement on the organization of a business model. 

Use case methodologies, rather than using an ambiguous free text representation of a model 
facilitate research by clearly articulating the value proposition. In this respect use cases provides a 
systematic representation of business models’ actors, value objects, value ports, value interfaces, 
value exchanges and offerings, market segments, composite actors and value activities.  

Furthermore, use cases represent systematically the “skeleton” of a non-trivial e-business value 
model allowing for the evaluation of an e-business value model and providing inferences on the 
commercial viability of an e-business model. A use case describes a single goal and all the 
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possible things that can happen as the user attempts to reach this goal. For this purpose, the use 
cases always describe an interaction between the system and an actor. An actor is an entity that 
interacts with the system for the purpose of completing an event. Actors can be other systems, 
external organisations, external devices or humans.  

A use case is composed of a name and a description of the many ways to achieve the goal. 
Furthermore, extend and include relationships structure the use case model in order to eliminate 
commonality across use cases [Armour, 2000]. 
The template used for the Reference Model Use Cases includes descriptions of the Community 
and the Lower Framework Views, as well as of the suggested metrics based on the fact that five 
distinct methods of collecting data are envisaged. 

• User Agent: A panel of representative users, is foreseen, which will, on a voluntary basis, 
install a browser plug-in or other similar software, capable of logging data on the web usage. 
The user agent could then retrieve and analyse the acquired data. 

• Site Agent: Similarly, a panel of sites will provide on a voluntary basis logged usage data. 
Access to standardised web server logs is foreseen, 

• Soft-Bot: A search engine with automatic identification and classification capabilities, based 
on textual analysis. 

• User Questionnaire: Data for which it seems unfeasible to automatically acquire data, the 
users of the panel may submit questionnaires via the ERMIS web site. 

• Site Questionnaire: Similarly to the User Questionnaire, this questionnaire will provide data 
from site operators. 

9.  Actors Hierarchy and Use Cases Definitions, Diagrams and Specifications 
Next is an indicative example from the Actors Hierarchy that is the “Market Makers” Actor. 
 
Actor Name:  Market Makers 
   e-Procurement 
   e-Mall 
   e-Auction 
   Reverse Auction 
   Classifieds 
   Value Chain Integrators 
   Third Party Marketplaces 
Definition:  
A Market-Maker provides the technical infrastructure and business incentives to create a market, i.e. a many-to-many 
relationship among Customers and Product/Service Providers, usually focused along a specific product/service area or a 
specific value chain. E-Procurement refers to electronic tendering among few substantial buyers and many sellers. An e-
mall is a collection of organisationally independent e-tailers operating under the same technological platform (not to be 
confused with 3rd Party Marketplaces where e-tailers are completely independent). E-Auctions and reverse auctions 
enable bid-based market mechanisms (from the buyer or seller side respectively), while Value Chain Integrators create a 
market along an entire supply chain, by bringing together all parties involved in the different stages of the chain. 
Issues:  
Market Makers usually provide value added by providing a commonly used infrastructure and commonly used services, 
such as payment methods, authentication mechanisms, co-ordination with delivery service providers etc. 

Table 2: Description of the “Market Makers” Actor 
 
In the following, we provide definitions for the Use Cases and the Use Case diagrams for the 
Knowledge, Intension, Contracting and Settlement Phases of the Business Media Framework. 
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Use Case Definitions 
 

Knowledge Phase 
UC Num. UC name Goal 
01 Acquire generic market 

information 
To acquire general information on the market in question, including product 
options, potential suppliers, pricing policies, opportunities etc.  

02 Identify and contact potential 
supplier 

To identify potential, candidate supplier and contact them (visit site) in order 
to proceed to the intention phase. 

03 Collect information from 
community members 

To collect information and feedback directly from consumers, in order to make 
them available for redistribution to other consumers. 

04 Get generic product or transaction 
information 

To acquire general information on products and services offered (Generic 
Product Information), as well as on the applicable transaction, contract and 
settlement modalities (Generic Transaction Framework Information).  

05 Collect customer data To collect personal data from the customer (including interests, demographics 
etc.) in order to build a customer profile that will be used in the framework of a 
CRM (Customer Relationship Management) policy. 

Intention Phase 
06 Request, get and compare offers To get, compare and decide on offers for the requested product / service. 
07 Negotiate price and modalities  To negotiate the price and / or delivery and payment modalities, in order to 

prepare a contract satisfying both sides. 
08 Receive order To electronically receive an order, signalling the finalisation of the intention 

phase and initiation of the contracting one. 
Contracting Phase 

09 Authenticate parties To authenticate both parties of a transaction in order to ensure trust in an 
electronic commerce transaction. 

10 Establish contract To establish a contract legally binding both parties. 
Settlement Phase 

11 Pay To transfer the agreed amounts of money to the supplier. 
12 Monitor transaction settlement To monitor the settlement status and progress. 
13 Deliver goods or services To deliver the agreed goods and / or services to the Consumer. 
14 Settle dispute To settle disputes rising from potential violations of contractual obligations. 
15 After sales support To provide value added services after sales 

Table 3: Use Cases by Transaction View 

 

Costumer

Info Brokers

Collect Info from community

E-Shop

Virtual Community

Portals

Content Owners

Acquire generic market information

Identify and contact supplier

Get generic product or transaction info

Collect Customer Data

Market Makers

Customer Request, Get and Compare offers

Receive Order Info Brokers

E-Shop

Market Makers

Negotiate price and modalities

 
Fig.2: Use Case Diagram – The Knowledge Phase and the Intention Phase 
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Customer Authenticate Parties

Establish Contract

Trust Provider

E-Shop

Market Makers

Consumer

Market Makers

Pay

E-Shop

Value Chain
Integrator

Value Chain
 Service Provider

Monitor transaction settlement

Deliver Goods

Settle dispute

Trust Provider

Provide After Sales Support
 

Fig.3: Use Case Diagram – The Contracting Phase and the Settlement Phase 

An indicative example from use case specifications, specifically, the use case “Get generic 
product or transaction information” is next provided. 
 
“Get generic product or transaction information” Specification 

UC-04  
Get generic product or transaction information 

Goal To acquire general information on products & services offered (Generic Product Information) and on the 
applicable transaction, contract & settlement modalities (Generic Transaction Framework Information) 

Transaction Phase Knowledge  
Community View 

Primary  
Actor 

Customer   
 

Generic Product Information 
Generic Transaction Framework Information 

Secondary Actors Market-Makers 
 3P Marketplace 
 e-auction 
 e-Procurement 
E-Shop 

 
Generic Transaction Framework Information 
Generic Product and Transaction Information 
Generic Product Information 
Generic Product and Transaction Information 

Structural 
Changes 

a) Enhanced Information / New Promotional Mechanisms 
 a1) personalisation – information adapted to customer characteristics 
 a2) structured, standardised and comparable product information 
 a3) reduction of ambiguity 
 a4) restricted or trial product usage (for digital products) 
b) / Altered user experience 
 b1) impersonal information 
 b2) new user experiences (demos, 3Ds etc.) 
c) Lower quality or inadequate information 
 c1) quality parameters inadequately represented in digital form 
 c2) non standardised or custom made products. 
d) Ubiquity / Facilitated Access 
 d1) abolishment of geographical borders 
 d2) access to otherwise excluded social groups (elderly, disabled) 
e) Dis-intermediation / Re-intermediation 
 e1) e-shop upstream in the value chain (ex. Manufacturer) 
 e2) new kinds of information value-added market makers 

Channel 
Enhancement 

Reduction of transaction costs 
 Reduced lead-time up to initiation of transaction 
 Elimination of the need for displacement 
Enhanced Promotion Mechanisms 
 Promotional documents, white papers 
 Demonstrations (ex. download demo software) 
 Virtual storefronts (special offers, suggestions) 
 Promotional E-Mails 

Lower Framework Views 
Implementation 
View 

The prospective customer, by navigating inside a specific supplier site, acquires information specifically 
focused on the services/products offered by a particular supplier, incl. different products, pricing policies, 
special offers, and on the transaction modalities, incl. options, payment & delivery modalities, contractual 
obligations etc. Digital equivalents of typical mechanisms may be used (see channel enhancements) or 
completely new ones, usually based on personalisation mechanisms (see structural changes) 
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Transaction View All the existing information delivery mechanisms available in the Internet may be exploited, including 
hypertext, database access, graphics, video and 3D, document downloading etc. Personalisation can be 
automatic (based on user profiles, or user defined). To enable personalisation-based mechanisms, user 
identification based on explicit or implicit (cookie based) registration and user login is required. E-Mail 
notifications may also be used for new products, offers etc.) 

Infra-structure 
View 

Document download (for extended product / service documentation, ex. pdf) 
File download (executables, demos etc.) for demonstrations. 
VRML, Flash product simulations 
Registration Forms 
User Login Forms  
User Preferences Forms 
User Identification Cookies 
E-Mail 
All other usual Internet information delivery protocols. 

Suggested Metrics 
User Agent: a1: Log of registration and login transactions 

a: Log of amount and classification of information downloaded by suppliers 
Site Agent: a1: Logged data on usage of personalisation mechanisms by visitors. 

a4: Logged data on download of documents and executables. 
Soft-Bot: a1: Automatic identification of personalisation mechanisms (registration, login, cookies, user 

preferences) 
a2: Database usage by suppliers. 
a4: Identification and classification of download options offered 
b2: Identification and classification of 3D, simulations etc. 
e2: Identification and classification of new value-added intermediaries (market makers). 

User Questionnaire a2: Rating of product characteristics comparability from the same and different suppliers. 
a3: Rating of information ambiguity. 
b1: Rating of importance given to personal information by product category 
c1,2: Rating by product category 
d1,2: Estimation of user demographics 

Site Questionnaire a2: Usage and population of structured databases. 
d1,2: Logged user demographics. 
e1: If site belongs to a non-intermediary supplier. 

Table 4: “Get generic product or transaction information” Use Case 

11.  Structural Changes and Related Metrics 
In this section, we provide a summary of the analysis results produced by our research in the field 
and according to the proposed Reference model concerning the related metrics for the structural 
changes 
  
The indicators are measured, on one hand, automatically via the soft-bot and the intelligent agent –
using the services of the automatic page classification software and mainly concerning populations 
of pages or in some cases variables directly computed on such populations, while on the other 
hand are measured via web-questionnaires on the panels of users or sites, and normally they will 
be used to validate the overall model, while in some few cases, where no appropriate automatically 
measurable indicators have been identified, they are the only manifest variables available for the 
index. 

Reduction of Information Asymmetry 

This structural change index will provide an overall estimation of the reduction in information 
asymmetry (i.e. the phenomenon where the market information is not symmetric between users 
and suppliers, e.g. where a consumer is not aware of the offers of all suppliers). This high-level 
impact is produced by the following phenomena, each indicated by corresponding indexes: 

Enhanced Market Information, indicating the enhancement of the information available to and 
used by consumers, in terms of: (i) volume of available information; (ii) information quality 
(including nonambiguity but also more impersonal); (iii) actual usage of the available information; 
and (iv) better access to information due to personalisation mechanisms;  

Extended Geographical and Market Coverage of Market Information indicating the coverage 
provided by the available information in both market and geographic terms; this is due to (i) actual 
geographical distribution, i.e. coverage of distinct countries and regions; (ii) cross-border flow of 
information (i.e. where a consumer gets information originating in a country different than the one 
he is located to) and  (iii) coverage provided in terms of numbers of distinct suppliers or products. 
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Potential for Coverage Completeness indicating the potential of the consumers to actually access 
and exploit the available information (a concept quite different than mere availability of 
information, which can also be regarded as a prerequisite factor in order to enable the rest); it is 
dependent on (i) availability and (ii) actual usage of coverage (information mediation) 
mechanisms, such as portals and query engines. 

Consumer Community Building indicating the exploitation of a novel and alternative channel of 
information flow among consumers -thus providing un-controlled and possibly unbiased 
information-, which is measured by (i) the availability and (ii) the usage of appropriate community 
building mechanisms. 

Dis-intermediation 

This structural change index will provide an estimation of the expected dis-intermediation effect, 
i.e. the obsolescence of traditional trade intermediates due to the possibility of a manufacturer or 
trader to market, promote, sell and provide support directly to consumers, regardless of 
geographical or other proximity. This high-level impact is produced by the following phenomena, 
each indicated by corresponding indexes: 

Direct Contact, i.e. availability and usage of communication channels allowing direct contact 
among a substantial number of sellers and an equally important number of buyers (i.e. a many-to-
many business model), such as classifieds and e-auctions; 

Contact Reversal, i.e. availability and usage of e-procurement mechanisms; 

Sales by Manufacturer, i.e. the typical dis-intermediation case; 

Remote Support, a mechanism, which eliminates one of the primary roles of traditional 
intermediaries. 

Impact to Supplier / Consumer Relationships and Attitudes 

Impact to the attitudes of suppliers and consumers, as well as to the relationships among them, can 
be attributed to several distinct phenomena, namely: 

Change in Consumer Behaviour, namely refers to effects to several aspects of consumers 
behaviours, often as side-effects to the technological constraints of mechanisms and channels 
“obligatorily” used in the context of e-commerce, including: (i) modifications in the relative 
importance of consumer selection criteria; (ii) access to otherwise excluded social groups; (iii) 
comparison of more offers according to the aforementioned criteria; (iv) reduction of negotiations 
(due to the more channelled, structured communication among supplier and consumer), and (v) 
more requirements for support and services. 

Change in Supplier Behaviour, here mainly concerns the tendency to provide more standardised 
offers. 

Authentication provides an estimation of augmented requirements for and usage of authentication 
mechanisms, due to the possibility for remote contacts. 

Contracting Procedures, is intended to assess the changes brought by the new reality into the 
contracting and legal frameworks, and mainly depends on: (i) the inevitable simplification and 
standardisation of contracting procedures; (ii) the homogenisation and convergence of legal 
frameworks, due to the increase in cross-border transactions; and (iii) the resulting emergence of 
new ways for dispute settlement and arbitration (especially in the case of B2B). 

Payment is an index estimating the emergence of new methods of payment and EFT. 

Transaction Settlement and Delivery refers to the usage of new possibilities for transaction 
settlement monitoring, and networked delivery of digitisable products. 

Virtual Enterprise Mechanisms 

This structural change index refers to one of the most important expected impacts, namely the 
emergence of increasingly tighter cooperation among partners in the value-added chain, the 
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emergence of new actors in the chain as well as the increasing degree of outsourcing and 
confinement to core activities, all enabled by the possibility for tight integration of information 
systems. This index can be distinguished into two lower level indexes, namely: 

IS Interconnectivity indicated by (i) availability and usage of automatic, web based order 
collection (i.e. the entry point to an integrated system) and (ii) ERP connectivity per se. 

New Value-Chain Actors indicating the emergence of new types of actors along the supply chain, 
mainly (i) Financial actors and (ii) logistics actors. 
 
11.1 An example: Summary of Metrics for the Dis-intermediation Structural Change Index 
 
Direct Contact 
Availability of Direct Contact to seller 

Population of classifieds and e-auction pages (SB)  
Availability of Direct Contact to seller 
Visits to classifieds and e-auction pages (UA) User rating f direct contact value and usage (UQ) 

Contact Reversal 
Availabilit of contact reversal 

Population of e-procurement pages (SB)  

Usage of contact reversal 

Visits to e-procurement pages (UA)  

Sales by Manufacturer 

Manufacturer dis-intermediation 

Population of manufacturer pages offering sales (SB) User rating of dis-interrnediation usage (UQ) 

Remote Support 
Availability of remote support 

Population of support pages (SB)  

Table 5: A Summary of Metrics for the Dis-intermediation Structural Change 

11.2 Measurement Dimensions 

According to our research, the set of indicators fall into the following major categories: 
a) Indicators based (directly or indirectly) on the (automatic) web page classification, for the soft-
bot and the user agent; 
b) Indicators specific to the User Panel; 
c) Indicators specific to the Site Panel; 
d) Indicators specific to the Site Agent. 

Moreover, the aforementioned indexes as well as the base indicators should be calculated (or 
estimated) along a number of distinct dimensions, leading to a hypercube structure, which also 
dictated the data warehouse design of the information delivery system, namely: 

Geographical classification: while most statistics use the NUTS nomenclature, which is also 
feasible for the user and site panel surveys, a geographical classification is not feasible for 
automatic page classification. 

Top Level Domain Classification (implying a country level geographical classification) can be 
used automatically, based on domain addresses. 

Industry Classification: A classification according to industry (e.g. financial services, consumer 
goods, equipment etc.) might be desirable, albeit imposing a serious load to the automatic 
classification of web pages. If industry classification based on web based content proves not 
feasible, a statistical estimation based on other survey results could provide estimation. 
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E-Commerce Classification: Similarly to the industry classification, a classification according to 
e-commerce domains (B2C, B2B, C2C, C2G etc.) is desirable but problematic in what concerns 
automatic classification of web pages. 

Time Dimension 

12. Channel Enhancements 

According to our research, we summarize with the following channel enhancements per Use Case 
(01-15, excluding UC 03 and 07 of Table 3): 

• Reduction of transaction costs: enhanced information on products and suppliers, extended 
geographical–market coverage, potential for coverage completeness and consumer community 
building 

• Same as in <Acquire Market Information> and Re-intermediation 
• Reduction of transaction costs: reduced lead time up to initiation of transaction and 

elimination for the need of displacement 
• Enhanced promotion mechanisms: promotional documents, white papers, demonstrations (ex. 

download demo software), virtual storefronts (special offers, suggestions) and promotional E-
Mails 

• Enhanced information for the supplier, basis for subsequent data mining 
• Reduction of transaction costs for the acquisition of offers 
• E-Procurement mechanisms 
• Reduced transaction costs: speed up of order submission – receipt cycle, order validation and 

reduction of errors 
• Reduction of transaction costs (in comparison to non-digital authentication methods) 
• Reduction of transaction costs (in comparison to non-digital contracting methods) 
• Facilitate traditional payment methods (money order, cheques, credit / debit cards etc.) 
• Enhanced information on settlement status and Quality of service 
• Reduction of Transaction Costs (for direct digital delivery only) 
• Reduction of transaction costs (in comparison to non-digital dispute settlement methods) 
• Reduction of transaction costs due to reduction in support lead time  
 
12.   Conclusions 
 
The development of a Reference Model for e-commerce has been presented, based on the concepts 
of generic usage patterns as well as of a layered mapping between business concepts and 
technological infrastructure according to the Business Media Framework. The proposed model has 
been used to analyze the impact of e-commerce and distinguish the emergence of structural 
changes from mere channel enhancements. In addition, the reference model has enabled the 
identification of the specific technological elements required for the realization of the identified 
structural changes. These elements, by being tangible and measurable, form a first level of metrics, 
which can then be used for the evaluation and interpretation of a system of statistical indicators 
reflecting the structural impact of the digital economy. 
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