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Preface

Recent economic, political, and technological forces are changing the landscape of
electronic business and electronic commerce. Although great strides have been made
over the past in understanding, researching and advancing e-business, rarely have we
witnessed its use so profound and yet its limitations so pronounced, than what has
been on global public display for the past 18 months. As a result, new e-commerce
strategies and techniques are emerging, collaborative value creation is essential and
e-business models are being refined and developed, with special attention towards IS
in financial markets, health care and related institutions. It is for these reasons (and
many more) that we are so particularly excited and grateful for the collection of
papers included in this Value Creation in e-Business Management LNBIP volume
number 36.

The papers selected in this volume address these emerging e-business issues and
are organized into four research lines: Business Models for the Digital Economy,
Electronic and Mobile Commerce Behavioral and Global Issues, IS in Financial Mar-
kets and Institutions, Web 2.0 and E-Commerce and Collaborative Value Creation.
The first group, Business Models for the Digital Economy, provides a closer examina-
tion of business models from a rich mixture of segments in the IT industry. They in-
clude Hoyer and Stanoevska-Slabeva’s business model types for enterprise mashup
intermediaries, Riehle’s ‘commercial’ open source business model, Chen’s interesting
comparison between i-Phone versus Kindles in electronic book sales, and Lyons and
coauthors business models in emerging online services. Also in this first section,
Costa and Cunha, using the actor-network theory (ANT), provide an especially in-
triguing look into an actor’s value proposition in virtual networks in complex business
model design. Ruch and Sackmann’s examination of customer’s risk management in
e-commerce and Stott and Taneja’s realistic viewpoints from multiple stakeholders
and their offering of DRM business model adjustments moving forward, round up an
exceptional group of e-business model papers in this first section.

The second group, Electronic and Mobile Commerce Behavioral and Global Issues,
provides multiple views of consumer behavior and perceptions in e-commerce. Yan and
Dai’s close examination of influential factors in consumer retail shopping decision mak-
ing begins the second section, followed by Wan and coauthors novel inquiry into gen-
erational (age) gaps and their impact on the consumer’s quality of goods perceptions.
The next two contributions cover important user (consumer)-interface design considera-
tions through Aljukhadar and Senecal’s development of a website usability taxonomy
and its impact on the performance of different types of websites and Islam’s study of
website interactivity effects on online retail shopping behavior. The remaining papers in
this section shift towards a business / commercial perspective in e-commerce, with
Tams’ look into website trust and vendor reputation, Liu and coauthors’ pricing strate-
gies of homogeneous goods and addressing the question of high-reputation sellers
charging more and, finally, Kokemiiller and coauthors’ comprehensive study of use
cases in security issues of independent mobile sales agents and their offering security
extensions as remedies.
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The third group, IS in Financial Markets and Institutions, provides an exception-
ally timely, candid and novel look into some of the most pressing issues confronting
this space. The first two papers include Wang and coauthors’ examination of the
transformational aspects of people-to-people lending and Webb’s innovative approach
towards forecasting of U.S. home foreclosures. Both papers squarely address two
emerging issues that have been dominating much of the recent business press in the
U.S. The next three contributions include Schaper’s revealing study of vertical inte-
gration and other economies of scales in organizing equity exchanges, Chlistalla and
Lutat’s look into new execution venues on the European market’s liquidity and Wag-
ener and Riordan’s keen analysis of lead-lag effects in system latency in spot and
future markets.

The fourth group, Web 2.0 and E-Commerce and Collaborative Value Creation,
provides exceptional insights of the ever-increasing phenomenon of virtual social
networks and their value proposition. The first paper by Gneiser and coauthors exam-
ines the levels of interconnectedness in social networks and their value, and the sec-
ond paper by Kundisch and Zorzi examines social capital considerations through the
quality of financial advice. The next three papers extend the collaborative value crea-
tion discussion by addressing older information technology (IT) issues but in a new
context. Specifically, Blinn and coauthors examine design science but in a newer Web
2.0 social network setting, Bitzer and Schumann revisit the business / IT gap in
service-oriented architectures (SOA) but in a newer mashup setting with its comple-
mentariness to SOA, and Zheng and Jin reexamine online reputation systems and
draw sharp contrasts with new opportunities in the Web 2.0 era. Finally, Karhade and
coauthors’ evolutionary look into the use of business rules in IT portfolio manage-
ment rounds up this sections exceptional collection of papers.

The collection of papers in this LNBIP volume were selected exclusively from the
E-Commerce and E-Business (eBIZ SIG) tracks at the 15™ Americas Conference on
Information Systems (AMCIS) which was held in San Francisco, California, during
August 6-9, 2009. Overall, 76 papers were submitted to eBIZ SIG related tracks at
AMCIS 2009, 46 were accepted for conference and 25 were selected for this Value
Creation in e-Business Management LNBIP volume number 36.

We would like to thank all of the contributing authors, the eBIZ SIG Track Chairs
and reviewers who contributed to this effort. We would also like to thank Ralf Gerst-
ner and Christine Reiss from Springer for their incredible support in the production of
this LNBIP volume.

June 2009 Matthew L. Nelson
Michael J. Shaw
Troy J. Strader
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Generic Business Model Types for Enterprise Mashup
Intermediaries

Volker Hoyer' and Katarina Stanoevska-Slabeva®
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katarina.stanoevska@unisg.ch

Abstract. The huge demand for situational and ad-hoc applications desired by
the mass of business end users led to a new kind of Web applications, well-
known as Enterprise Mashups. Users with no or limited programming skills are
empowered to leverage in a collaborative manner existing Mashup components
by combining and reusing company internal and external resources within min-
utes to new value added applications. Thereby, Enterprise Mashup environ-
ments interact as intermediaries to match the supply of providers and demand of
consumers. By following the design science approach, we propose an interac-
tion phase model artefact based on market transaction phases to structure re-
quired intermediary features. By means of five case studies, we demonstrate the
application of the designed model and identify three generic business model
types for Enterprise Mashups intermediaries (directory, broker, and market-
place). So far, intermediaries following a real marketplace business model don’t
exist in context of Enterprise Mashups and require further research for this
emerging paradigm.

Keywords: Enterprise Mashups, Business Models, Intermediaries, Interaction
Phase Model, Design Science.

1 Introduction

1.1 Motivation and Problem Scope

Since the beginning of the 1990s, companies have optimized their corporate IT by
introducing transaction systems such as enterprise resource planning (ERP), customer
relationship management (CRM), or supply chain management (SCM). By following
a process-oriented approach (Hammer and Champy 1993) and evolving towards
modular Service-Oriented Architectures (Alonso et al. 2004), IT departments were
enabled to adapt their automated IT systems according to their business needs. The
next wave in corporate technology adoption, the Web 2.0 and peer production phi-
losophy, addresses ad-hoc and situational application (Chui et al. 2009). In this con-
text, a new trend for software development paradigm, known as Enterprise Mashups,
has gained momentum. Enterprise Mashups bridge the gap between the automation

M.L. Nelson et al. (Eds.): Value Creation in e-Business Management, LNBIP 36, pp. 1 2009.
© Springer-Verlag Berlin Heidelberg 2009



2 V. Hoyer and K. Stanoevska-Slabeva

transaction and the peer production world as indicated in Figure 1. The market
research institute Gartner identifies the paradigm in the top 10 strategic technologies
for 2009. Forrester also predicts that Enterprise Mashups will be coming to a $700
million market by 2013 (Young 2008).

At the core of the Mashup paradigm are two aspects: First, empowerment of the end
user to cover ad-hoc and long tail needs by reuse and combination of existing software
artefacts. Second, broad involvement of users based on the peer production concept.
According to Yochai Benkler, who coined the term peer production, “it refers to pro-
duction systems that depend on individual action that is self-selected and decentralized
rather than hierarchically assigned” (Benkler 2006). Thereby, the creative energy of
large number of people is used to react flexible on continuous dynamic changes of the
business environment. Instead of long-winded software development processes, exist-
ing and new applications are enhanced with interfaces (so-called Application Pro-
gramming Interfaces, APIs) and are provided as user friendly building blocks.

Companies considered this trend and opened their IT systems for their ecosystem
(customer, supplier, government, etc.) by encapsulating them via well defined APIs.
In addition, the Internet evolves towards a programmable platform. Web providers
offer value added services to the Internet community. Besides simple services such as
news feed, weather information, maps, or stock information, business relevant ser-
vices such as storage, message queuing, or payment came up in the last years.

Adoption of Corporate Technology Mashup Ecoystem

L

L

Automating Transactions Enabling collaboration
and participation

Productivity

Adoption of ERP, CRM, SCM
« Uiser assigned by management
« Users must comply wilh rules
« Offten compiex lechnoigy
Invesiment

Enterprise

Mashups Adoption of Web 2.0 tools
User groups can form unexpeciedry
Uzer engage in high degree of
participation
Technology investment often a
lighwelght overly to existing
Infrastructure

2009 Time s o .

Fig. 1. Adoption of Corporate Technology (adapted from Chui et al. 2009) and Mashup Eco-
system (Yu, 2008)

The explosive growth of these mashable components' and the emergence of the
Enterprise Mashup paradigm (Hoyer and Fischer 2008) will have an enormous effect
on intermediation. As indicated in Figure 1, existing services (rectangles) are com-
posed to new value added applications (cycles) in an ad-hoc fashion. Existing re-
search efforts focus mostly on technical aspects as well as relevant platform and tools
for the composition of these components — i.e., IBM Mashup Center, Intel Mash
Maker (Ennal et al. 2007), Microsoft Popfly, and SAP Research RoofTop Market-
place (Hoyer et al., 2009). The underlying technical concepts and principles are

' 1171 Mashup APIs (http://programmableweb.com), 27.813 online Web Services
(http://seekda.com).
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presented by Maximilien et al. (2008), Yu et al. (2008), or Hoyer et al. (2008). How-
ever, the discussion of the intermediary role from a business perspective of these En-
terprise Mashup environments is still missing in the scientific community. Important
questions in this context are: Which features have to be provided by Enterprise
Mashup intermediaries to match the supply and demand? What generic business
model types exist?

The goal of this research paper is to fill this gap by designing an interaction phase
model for Enterprise Mashup intermediaries. The general research questions guiding
this research are to model the required features regarding from a consumer and pro-
vider perspective as well as to identify generic business model types for Enterprise
Mashup intermediaries.

1.2 Research Design: Design Science Applied

All activities within a research project as well as its scope are defined by the research
design. For answering the research questions motivated in the previous section and
characterized by a practical nature, engaged research is needed in order to provide
rigorous solutions. Design science research aims at solving practical and theoretical
problems by creating and evaluating IT artefacts indented to solve identified organiza-
tional problems. Hence, it is considered as a problem-oriented approach (Hevner et al.
2004). Artefacts represent the final result of a design process. They can be character-
ized as constructs, model, methods, or instantiations (March and Smith, 1995).

To come to rigorous and relevant research results, we draw upon on Peffers et al.
(2008) to specify the following phase of the design science research process applied:

1. Problem Identification and Motivation. In section one, we specify the spe-
cific research problem, show the practical relevance and justify the value of a
solution. Based on the problem scope, we derive the research questions guid-
ing this paper.

2. Define the Objectives for a Solution. In the second section, we infer the ob-
jectives of a solution from the problem definition and knowledge of the state
of problems. A literature review in section two presents the state-of-the-art of
Enterprise Mashups, describes the interacting agents and their roles (con-
sumer, provider, and intermediary) and presents a business model hierarchy
to structure relevant terms and concepts of business models.

3. Design and Development. In section three, we propose an interaction phase
model artefact based on a literature review in order to structure the features
of Enterprise Mashup intermediaries. Thereby, we built on the research re-
sults of Legner (2008), Hoyer and Stanoesvka-Slabeva, (2008), and Carrier
et al. (2008) who observed many similarities of Enterprise Mashup environ-
ments and marketplaces. Enterprise Mashup intermediaries should enable the
matching of supply and demand in a way similar to conventional market
phases (knowledge, intension, contract/ design, and settlement).

4. Demonstration. By means of five case studies of relevant Mashup interme-
diaries (Strikelron, Seekda, ProgrammableWeb.com, iGoogle, and IBM
Mashup Center), we demonstrate the application of the designed artefact in
section four. In addition, we identify three generic business model types for
Enterprise Mashup intermediaries: Directories, brokers and marketplaces.
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The results of each of the above activities are presented in the remaining part of the
paper. Finally, the last section closes the paper with a brief summary, limitations of
the conducted research and an outlook to further research.

2 Objectives of the Solution: Background and Related Work

2.1 Enterprise Mashups — Definition of Terms and Characteristics

In literature, the exact definition of Enterprise Mashups is open to debate. In this
work, we refer to the definition of Hoyer et al. (2008). “An Enterprise Mashup is a
Web-based resource that combines existing resources, be it content, data or applica-
tion functionality, from more than one resource in enterprise environments by
empowering the end users to create and adapt individual information centric and
situational applications”. Thereby, Enterprise Mashups focus on the User Interface
integration (Daniel et al. 2008) by extending concepts of Service-Oriented Architec-
ture (SOA) with the Web 2.0/ Peer Production philosophy (Janner et al. 2007).

With the assistance of a layer concept, the relevant components and terms can be
structured in an Enterprise Mashup Stack consisting of the elements resources, wid-
gets, and Mashups (Hoyer et al. 2008). Resources represent actual contents, data or
application functionality. They are encapsulated via well-defined public interfaces
(Application Programming Interfaces; i.e., WSDL, RSS, Atom, CSV, etc.) allowing
the loosely coupling of existing Web-based resources — a major quality of SOA
(Alonso et al. 2004). These resources are provided by existing enterprise systems or
Web providers (i.e., Amazon, Google, etc.) and are created by traditional developers
who are familiar with technical development concepts.

End User
adapts and consumes Mashups

y yhrt 11.° P i
| Mashup H Wing e
1
3

source |1 target | 1 B

1
C I [ Ke: r
R 1° i 11.:[ Piping = y tsa

o iping Operation craate widgats - =

|1 1 )
1 source | 1 target |1

*| Resource
Usage
1

Fig. 2. Enterprise Mashup Stack — Meta Model and User Roles (Hoyer and Stanoevska-
Slabeva, 2009)

Developer
implements the actual resource

The layer above contains widgets which provide graphical and simple user interac-
tion mechanism abstracting from the underlying technical resources. In reference to
the UNIX shell pipeline concept, a so-called piping composition allows the integra-
tion of heterogeneous resources defining composed processing data chains/ graphs
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concatenating successive resources. Aggregation, transformation, filter, or sort opera-
tions adapt, mix, and manipulate the content of the underlying resources. The creation
of the widgets and the piping composition can be done by consultants or key users
from the business units who understand the business requirements and know basic
development concepts.

Finally, the end users from the business units are empowered to combine and con-
figure such visual widgets according to their individual needs, which results in a
Mashup. Thereby, the visual composition of input and output parameters of the wid-
gets on the Mashup layer is called wiring. For example, the sales person Tim uses
daily a “Customer Data” widget, which requests resources from the backend Enter-
prise Resource Planning system. By wiring this widget with a “Google Maps”, Tim
can display the customers on an interactive map as depicted in the figure below. He
doesn’t need to contact his IT department.

In addition to the lightweight composition styles (wiring and piping) by reusing ex-
isting building blocks in new ways, the mass collaboration principle from the Web
2.0/ Peer Production wave is also an important characteristic. The willingness of users
to offer feedback to the Mashup creator, who may be unaware of problems or alterna-
tive uses, directly contributes to the adoption of the Mashup and can foster its ongoing
improvement. Rating, recommending, tagging or sharing features for the different
Enterprise Mashup layers support the collaborative reuse of existing knowledge to
solve ad-hoc business problems.

2.2 Interaction Agent Model

From a conceptual perspective, Enterprise Mashups put a face on Service Oriented
Architectures by abstracting from the underlying technical protocols by means of
small modular components which can be composed according to individual needs. To
describe the relationship between the mashable components (Mashup, widget, and
resource) and the interacting agents as well as their tasks and roles, we refer to the
following interaction model well known in Service-Oriented Architectures (Papa-
zoglou 2003) but also in electronic markets (Sarkar, Butler, and Steinfield 1995,
Legner 2007, Hoyer and Stanoevska-Slabeva, 2009): A provider develops and pub-
lishes a mashable component via an intermediary, where a consumer can find it and
subsequently may compose and consume it.

Consumer

discover
d) = |

isConnected

1 manitor

Widget

ary |
]

contains

Resource

publish
1

Praovider

Fig. 3. Interaction Agent Model for Enterprise Mashups



6 V. Hoyer and K. Stanoevska-Slabeva

As depicted in the figure above, the interaction between consumers and providers
is always managed by an intermediary. The tasks of the three agent roles are
described in the following:

1. Provider. A provider implements and hosts a Mashup component which en-
capsulates the actual content or knowledge. To promote their provided func-
tionalities, the provider annotates the component with relevant information
and publishes it to an intermediary through which the component description
is published and made discoverable.

2. Intermediary. An intermediary mediates and coordinates between providers
and consumers in order to match the supply and demand in a way similar to
electronic markets (Legner 2007). Available components are classified and
offered by providers and potential customers search for the most suitable
ones and if required pay for the usage. In contrast to traditional SOA-based
specifications like UDDI or ebXML (Dustdar and Treiber 2005) that pro-
vides only directory services to find a component, novel forms of intermedi-
aries are currently about to emerge which improve navigation, transparency,
and governance. They monitor continuously the parameters (such as avail-
ability or response latency) and provide performance metrics and other
evaluation results which may be used by potential consumers to select a right
Mashup component (Schroth and Christ 2007). Thus intermediaries play an
important role in structuring and classifying the available Mashup compo-
nents, in providing a platform that can host a Mashup community, in facili-
tating the process of Mashup integration and in facilitating the process of
Mashup payment and delivery.

3. Consumer. Based on the information provided by the intermediary, a con-
sumer is able to retrieve a Mashup component according to his/ her individ-
ual preferences. Consumers take also over the role of annotating Mashup
components by tagging, recommending, or rating them. Therewith, consum-
ers create indirectly a folksonomy, essential a bottom-up, organic taxonomy
that can be used to organize the growing number of Mashup components.

According to the peer production characteristic of Enterprise Mashups, users often
act as consumer and provider. For example, Tim working in the sales department cre-
ates a Mashup by combining a “Customer Data” widget with the “Google Maps”
widget. During lunch time, he mentions the Mashup during a discussion with his
manager who is also interested in it. So Tim publishes the Mashup (provider role) and
recommends it to his manager who is now able to use the Mashup as well. In this
sense, he contributes to the community base by providing a created and adapted
Mashup back in the community pool.

2.3 Business Models

The term business model has been predominantly coined in practice culminating in a
buzzword status during the dot.com period. Only gradually it has been adopted and
researched by the scientific world (Morris et al. 2005). The concept of the business
model is not new, but for a long time the focus in scientific analysis of firms has been
on industry (Porter 1980) and resources (Wernerfeld 1984). The business model shall
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be deemed to be the replacement or complement of the traditional unit of analysis as a
result of the changed surrounding conditions. The business model concept itself has
been subject of a series of publications (Afuah and Tucci 2001, Osterwalder et al.
2005, Timmers 1998). However, a universal definition has not formed until today,
what hinders the realization and comparability of empirical investigation (Morris
et al. 2005).

In order to structure relevant terms and concepts, we refer to a business model con-
cept hierarchy proposed by Osterwalder et al. (2005). It classifies business models in
three different layers that are hierarchically linked to each other.

1.

A business model concept is an abstract overarching concept that can de-
scribe all real world businesses. This level consists of definitions of what a
business model is and what belongs to them. In this work, we refer to the
definition of Timmers, who defines a business model as “/...] an architec-
ture for product, service and information flows, including a description of
the various business actors and their roles; and a description of the potential
benefits of the various business actors; and a description of the sources of
revenues.” (Timmers 1998). Stanoevska-Slabeva and Hoegg (2005) leverage
this definition and its business model components as a foundation and enrich
it with additional relevant aspects. The resulting business model concept
framework consists on seven major components: First the Features of the
Specific Product comprises the actual design of a product or service, the way
it is perceived and consumed by the customer and the value proposition for
the customer. The component Features of the Specific Medium defines pos-
sibilities for transaction and interaction via certain media between the stake-
holders of a business model from a technical point of view. The Customers
component refers to the target groups of an offered product or service and
explains their respective business needs. Fourth, the Value Chain component
is devoted to reflecting all players that are involved in the production and de-
livery of a product and their respective interrelationships. The component
Financial Flow identifies in which way the products and services are
monetized and explain the roles different stakeholders play. Flow of Goods
and Services describes the stakeholders’ activities that are essential for the
creation of the product or services. Last, the Societal Environment reflects
relevant outside influences on a business model (e.g., legal aspects and com-
petitive situation).

Types of business models describe and cluster a set of businesses with
common characteristics. This distinction reflects different degrees of concep-
tualization. Furthermore, the type can be a subclass of an overarching busi-
ness model concept. The classification of business models in types is
discussed intensively in literature. Timmers (1998) identified eleven Internet
business models: e-shop, e-procurement, e-auction, e-mall, third-party mar-
ketplace, virtual communities, value chain service provider, value chain
integrator, collaboration platforms, and information brokers. Rapa (2007)
proposes a classification of nine Web business model types: brokerage, ad-
vertising, infomediary, merchant, manufacturer, affiliate, community,
subscription, and utility.
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3. A reald world business model presents aspects of or a conceptualization of
a particular company. This level consists of representations, and descriptions
of real world business models.

3 Design: Interaction Phase Model for Mashup Intermediaries

The design activity of our research is structured according to the business model con-
cept hierarchy. We design an interaction phase model representing a conceptual
model to analyze required services (business model component Features of the Spe-
cific Product) for Enterprise Mashup intermediaries. The model is based on existing
concepts and theories from the scientific knowledge base as proposed by Hevner et al.
(2004) for design science research.

Legner (2008), Hoyer and Stanoesvka-Slabeva (2008), and Carrier et al. (2008) ob-
served many similarities between the Enterprise Mashup paradigm and electronic
markets; Enterprise Mashup intermediaries match the supply and demand between
providers and consumers. In order to structure and design an interaction phase model
for Enterprise Mashup intermediaries, we leverage the St. Gallen Media Reference
Model (Schmid and Lindemann 1998) due to its roots on electronic markets and due
to its successful application for structuring Enterprise Mashup environments (Hoyer
and Stanoevska-Slabeva, 2009).

The interaction phase model between the three agent roles (consumer, provider,
and intermediary) is structured according to the four market transaction phases. Start-
ing with the knowledge phase, the agents of the Enterprise Mashup environment are
able to find information about the offered mashable components (resources, widgets,
or Mashups) and about the agents. During the intention phase, the agents signal their
intention and needs in terms of offers and demands regarding the mashable compo-
nents. In the contract (design) phase, consumers combine different mashable compo-
nents, configure it according to their preferences to new value added applications in
order to solve ad-hoc business requirements. Finally, in the settlement phase the En-
terprise Mashup is executed according to the contract/ design using the Enterprise
Mashup environment’s settlement services offered for this purpose.

In addition to these market phases, we use the findings of Sarkar et al. (1995) and
Legner (2008), who identified relevant features of intermediaries in electronic markets
for mediating between consumers and providers. Figure 4 depicts the resulting interac-
tion phase model by using the Business Process Modeling Notation (BPMN). The
interaction process is characterized by permanent loops between the four phases (con-
verging design and runtime). The need to adapt the operational environment in an
ad-hoc manner leads to adding, removing, or replacing existing mashable components.

Knowledge Phase. After registering to the Enterprise Mashup environment, both
agent roles consumer and provider are able to discover the Mashup community, the
members, and the provided features of the Enterprise Mashup environment. By means
of interactive demonstrations in form of short videos and tutorials, the benefits of the
Enterprise Mashup environment are demonstrated to the potential customers. Only if
a huge amount of agents are convinced of using the environment, it will exploit its
actual potential. In addition, the usage conditions and fees are communicated. By
aggregating the continuously monitored consumption data, in particular, providers of
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a mashable component are able to identify new trends and to evaluate the success of
new developed mashable components. The aggregated information — for example the
reputation of a provider or the quality of a mashable component (i.e, availablity, reli-
ability, popularity, etc.) — reduces the risk for consumers to select and to use a mash-
able component that does not fulfill required performance aspects. By certifying
mashable components or providers indicating compatibility, trust or reputation as-
pects, the Mashup intermediary takes care of an improved transparency. On the other
side consumers can review, recommend, rate, or share mashable components. All this
information is provided to the consumers in order to find and select relevant mashable
components. Due to the growing number of components, expert assistant (i.e., wizard)
supports the consumer determine their needs according to their context (i.e., industry,
department, country) and preferences. Also, providers require services for publishing
a Mashup component in order to informate the consumers about the existence and
characteristics (underlying business model such as fee, usage license, permission,
etc.) of their offer. Ultimately providers are not interested only in providing informa-
tion for consumers; they are interested in selling their offers by influencing the
consumers with service placements.

Intention Phase. While in the knowledge phase available components are classified,
rated and explained in different ways in the intention phase, the concrete offers are
provided in a more structured manner. For example a Mashup component might be
purchased based on a subscription or based on pay-per-use. The offer includes the
component, the payment mode and price as well as delivery conditions. In context of
Enterprise Mashups this might be a description of the quality of service to which the
provider is obliged.

Contract (Design Phase). In case the consumer retrieves a mashable component and
accepts the underlying business model that is defined by the provider, he/she can
compose it with others by connecting the input and output parameters (wiring/ pip-
ing). To reduce traditional interoperability challenges, the Mashup intermediary has to
provide assistance and to hide the complexity from the consumer who is characterized
by limited programming skills. Especially, the composition of information from dif-
ferent and heterogeneous IT systems provided internal and external agents has to be
handled in the design phase. In contrast to the classical software development, the
design of ad-hoc applications uses real resources and no demo systems.

Settlement Phase. In this sense the consumption in the settlement phase differs only
from the hidden configuration capability in contrast to the design phase. In case a new
business situation comes up, the consumer shifts quickly to the design or intention
phase to adapt the individual operational environment. As already mentioned before,
the Mashup intermediary monitors and protocols all consumption activities. Based on
this collected data, the actual billing and accounting process is handled as well as the
data aggregation features in the knowledge phase.

Besides these functionalities in the four market phases, we note that often provider
and consumer interests are in conflict. So an important intermediary function is to
balance and integrate the needs of provider and consumer. For example, a provider of
a mashable component may to inform potential consumers about the existence of a
mashable component while consumers would rather search and evaluate Mashup
components.
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Fig. 4. Interaction Phase Model and Features of Enterprise Mashup Intermediaries

4 Demonstration: Case Studies

By means of five case studies we demonstrate the application of the designed interaction
phase model. According to the business model concept components proposed by Stano-
evska-Slabeva and Hoegg (2005) and the designed interaction phase model, we analyze
five relevant Mashup intermediaries. They represent business model instances according
to the business model concept hierarchy. Summering up, we derive and cluster three
generic business model types (directory, broker, and marketplace) for Enterprise

Mashup intermediaries and describe their characteristics and provided features.
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4.1 Instances of Mashup Intermediaries

To mediate between providers and consumers, various Mashup intermediaries arose
during the last years. We selected five relevant Mashup intermediaries which focus on
different layers according to the Enterprise Mashup Stack. StrikeIron represents a
traditional intermediary focusing on heavyweight Web Services resources. An analy-
sis of other traditional intermediaries can be found by Legner (2007). Similar to
Strikelron, the Seekda project, built on results of the EU funded research project
DIPZ, focuses on Web Services resources. In addition, Seekda is continuously crawl-
ing the Web for services and monitors the performance (in particular the availability)

Table 1. Case Studies: Business Model Instances of Mashup Intermediaries

capabilities based
on OpenSearch,
Atom Publishing
Protocol (Google
GData);
http://api.progra
mmableweb.com

Intermediary Strikelron Seekda Programm iGoogle IBM Mashup
ableWeb.com Gadgets Center
Potential Customers
Focus Inter- Inter- Inter-Organization | Inter- and Intra Intra-
Organization Organization Organization Organization
Target Market Enterprise Enterprise Consumer and Consumer and Enterprise
Enterprise Enterprise (in
combination with
Google Apps)
Value Chain
Role Strikelron takes Intermediary, Intermediary Intermediary and | Intermediary
over both roles, research project provider. The
intermediary and potential benefit
provider. It of iGoogle is the
provides seamless
resources from integration of
different sources. other Google
services (Gmail,
Docs, etc.)
Financial Flow
Revenue Model Consumer have Research project, | Private Web site, - IBM Mashup
to pay for using integration of advertisement Center is a
the Strikelron Google Ads software product.
TESOUrces. So far, the
revenue model is
based on
software licenses.
Flow of Goods and Services
All transactions Seekda crawls ProgrammableWeb | Google provides
are handled by the Web for provides only the presentation
Strikelron existing services | discovery services | layer of the
and monitors distribute running
their availability. gadgets
Features of the Specific Medium (Technology)
APIs StrikeIron - Full access to the Google Gadget Open Ajax
Marketplace API catalogue API

‘Web GUI (Portal)

All features are
accessible via the
Website

All features are
accessible via the
Website

All features are
accessible via the
Website

All features are
accessible via the
Website

All features are
accessible via the
Website/ Portal

2 http://dip.semanticweb.org/
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of the services to improve transparency issues as discussed before. Programmable-
Web.com represents one of the upcoming intermediaries addressing explicit the
requirements of the Mashup paradigm. The consumer-oriented iGoogle Gadget
Repository provides a simple and initiative navigation concept how to retrieve
Mashup components (in this case widgets) by users without any IT skills. Finally, we
analyze the IBM Mashup Center hosted by the Greenhouse project of IBM. Due to its
business orientation, it gives first impressions about governance aspects that have to
be addressed. The results of the case study analysis are depicted in the tables below.
In the first table the business models of the five intermediaries are described in gen-
eral terms based on the structure provided by the generic business model concept of
Stanoevska and Hoegg (2005). In the second table the core features of the four market
phases applied by the five intermediaries are analyzed and compared.

All intermediaries address enterprises as potential customers, while two of them
also consider individuals as additional potential customers. Two of the intermediaries
are at the same time providers and intermediary. Three are only intermediaries. The
five intermediaries differ in the way how they generate revenues. Intermediaries as
ProgrammableWeb.com that are basically collecting Mashup components are fi-
nanced by advertising. The two intermediaries providing also own components apply
a certain payment model: Strikelron a pay-per-use model and the IBM Mashup Center
a software licence model. Only Strikelron seems to cover main parts of all market
phases. However, Strikelron doesn’t support the actual design features to compose
Enterprise Mashups.

Table 2 summarizes the functionalities offered by the observed cases according to
the four market phases.

Table 2. Case Studies: The four market phases of Mashup Intermediaries

registration (free)

registration (free)

(free)

registration (free)

Intermediary Strikelron Seekda Programm iGoogle IBM Mashup
ableWeb.com Gadgets Center
General Information
Owner Strikelron University of John Musser Google IBM, Greenhouse
Innsbruck, STI Project
Supported mashable Resources Resources (Web | Resources (Web Widgets Resources,
components Services) Services, REST, Widgets,
etc.) Mashups
#Components (Mashups, 40 Resources 27813 Resources | 1171 Resources, >50.000 Widgets | 475 Resources,
Widgets, Resources) 3731 Mashups 47 Widgets,
107 Mashups
Active 2002 - today 2006 - today 2005 — today 2006 - today 2008 — today
Supported Features of Enterprise Mashup Intermediaries
Knowledge Phase
- Registration Online Online Online registration | Online Online

registration (free)

- Support (videos, tutorials,
samples, etc.)

Introduction how
to use Web
Services

Videos on
YouTube, sample
pages (Mashups)

- Provider description

Strikelron acts as
provider of all
resources.

Name, country,
home page

Name

Name, company,
email address,
website

Name, company
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Table 2. (continued)

Intermediary Strikelron Seekda Programm iGoogle IBM Mashup
ableWeb.com Gadgets Center
- Component description Name, Name, provider, Name, provider, Name, provider, Name, provider,
description, country, description, tags, description, description,
features, benefits, | description, user, | user rating, date preview of popularity,
service endpoint, | rating, tags, added, technical widgets, version, average
price conditions availability, protocol, security, popularity, rating

service endpoint

support and
signup/ licensing

average rating

- Aggregation of collected - List of all List of all provided | List of all List of all
information about the provided Mashup | Mashup provided Mashup | provided Mashup
consumer/ provider components components components components
(reputation)

- Aggregration of collected Monitoring of Extensive - - Popularity
information about the performance and | analysis of the
quality of mashable uptime availability
components (response time,

- Browsing/ discovery of the | Free text search, Free text search Free text search, Free text search Free text search

catalogue sort by categories | most used, sort by categories, | sort by categories, | sort by categories
recently found newest, hottest, top ratings,
services, most popular, most users, most popular,
providers by API scorecard, newest tag cloud
country, Mashup matrix
tag cloud tag cloud
- Certification of mashable - - - - -
components or providers
Intention Phase
- Annotation components - Tagging, Tagging, Tagging, Tagging,
(tagging, recommending, rating, rating, rating, rating,
rating, sharing, etc.) reviewing reviewing reviewing, reviewing
sharing

(integration with
Google contacts)

- Publication of Mashup - Online form to Online form and Adding of new The provider is
components add resources API'to add a widgets/ feeds also able to
(URL) for the resource or (URL) specify the
crawling engine Mashup permission of the
components
(view or edit
mode)
- Promotion of Mashup - - - - -
components
- Service matching by - - - - -
wizards (expert assistant)
Contract (Design) Phase
- Design and creation of an Sample A Web Services - Individual It allows to create
individual working application Invoker allows to environment with | and individual
environment/ application allows testing a testa Web several themes page by adding
component. Service; a real and so-called widget from the
design Google gadgets catalogue.
environment (widgets) which
does not exist can be added to
the environment
- Composition of mashable - - - - Widgets can be
components wired and
resources can be
piped.
- Composition matching - - - - -
(assistant to handling
interoperability aspects)
Settlement Phase
Monitoring the consumption - Long term The popularity of Popularity based Popularity based
of mashable components and database APIs is on the consumer on the consumer
consumer behavior monitors the documented consumption is consumption is
availability of the | indirectly by documented documented
Web Services analyzing
Billing usage of mashable Commercial - - - -

component

agreements and
sales conditions

Management of the payment

Online
subscription with
credit card
payment

13
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4.2 Generic Business Model Types: Directory, Broker and Marketplaces

Based on the findings of the five case studies presented in the previous section, we
observe and identify three generic business model types for Enterprise Mashup inter-
mediaries: Directories, brokers, and marketplaces.

e Directory. Similar to traditional repositories well-known in SOA environ-
ments such as UDDI or ebXML, directories focus only on the organization,
i.e. collection and classification of mashable components. Providers are able
to publish a mashable component to the intermediary, where the consumer is
able to find it. ProgrammableWeb.com and iGoogle follows a directory busi-
ness model. Thereby iGoogle covers also the contract (design) phase to cre-
ate an individual environment. The Mashup directories take a low risk and
concentrate on offering added value by just closing the information asymme-
try regarding availability of components among providers and consumers.
Given this, they can only leverage the available information as a basis for
advertising based business models or subscription based business models
where providers listed in the directory pay a fee for being listed.

e Broker. In contrast to directories, brokers go one step further in diminishing
the information asymmetry among providers and consumers. To select and
use a component, consumers need additional information concerning the
availability, reliability, reputation, or quality. This type of information is
provided by brokers (see for example Seekda).

e  Marketplaces. The third generic business model type is a marketplace. Be-
sides the provided features of brokers, it covers all market phases including
the settlement phase with the billing and the accounting features. Only one of
the observed cases — Strikelron - can be considered to be a marketplace.

The analysis of the cases reveals that most of the emerging intermediaries are
directories or brokers. Thus, the prevailing intermediaries cover only part of the func-
tionality proposed in the interaction phase model (see figure 4). Marketplaces that
completely cover all four market phases are not present yet. This might on the one
hand be due to the fact, that trading of mashups and of components for mashups is a
very new business area and not mature yet. At the same time, the risk of the interme-
diary increases the more he covers all four market phases. At the same time the
demand for Mashup components might not be mature yet as well. Current low
volumes of Mashup trading cannot cover the costs of operating a complete market
place. However, intermediaries that offer already broker functionality can evolve to
marketplaces when transaction volumes increase.

5 Conclusion and Future Work

The aim of this paper is the design of an interaction phase model for Enterprise
Mashup intermediaries. In order to achieve this, we follow the design science meth-
odology. After defining the main terms related to Enterprise Mashups and business
models, we presented a designed interaction phase model for Enterprise Mashup envi-
ronments by leveraging the transaction market phases proposed by Schmid and Lin-
demann (1998) and intermediary features according to Sarkar et al. (1995). By means
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of five case studies, we demonstrate the application of the model artefact. We ob-
served three generic business model types for Enterprise Mashup intermediaries
(directory, broker, and marketplace) and described their characteristics. Figure 5 de-
picts the results of this research according to the business model concept hierarchy
(Osterwalder et al. 2005).

ED Business Model Concept

Interaction Phase Model

I )
01 z
0100 9
1 | T I
=
b |
B3 Business Model Types o
_Directory Broker Marketplace Il Taxonomy of business model
[ i [ 1 Klnd S B
1l | | |
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Programmable IBM Bioad =
Web.Com Mashup Center Real world intermediaries

Fig. 5. Generic Business Models Types for Enterprise Mashup Intermediaries

What is still missing is a broader application of interaction phase model and the
generic business model types. Further research will deal with the design and devel-
opment of an Enterprise Mashup marketplace which covers all features as identified
in this paper. The technical infrastructure will be based on the SAP Research Roof-
Top Marketplace prototype (Hoyer et al. 2009) and of the EU funded projects FAST/
EzWeb® that are currently under development.
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Abstract. Commercial open source software projects are open source software
projects that are owned by a single firm that derives a direct and significant
revenue stream from the software. Commercial open source at first glance
represents an economic paradox: How can a firm earn money if it is making its
product available for free as open source? This paper presents the core proper-
ties of commercial open source business models and discusses how they work.
Using a commercial open source approach, firms can get to market faster with a
superior product at lower cost than possible for traditional competitors. The pa-
per shows how these benefits accrue from an engaged and self-supporting user
community. Lacking any prior comprehensive reference, this paper is based on
an analysis of public statements by practitioners of commercial open source. It
forges the various anecdotes into a coherent description of revenue generation
strategies and relevant business functions.

Keywords: Open source, open source software, commercial open source, com-
munity open source, commercial open source business model, dual-licensing
strategy, open core business model, business model, go-to-market strategy,
open source sales, open source marketing, open source product management,
open source licensing, software engineering, collaborative development.

1 Introduction

Open source software' is software that is available in source code form, can be modi-
fied by users, and can be redistributed even in modified form without paying the
original owners.

Open source is changing how software is built and how money is made. In 2006,
open source software had a market share of 0.7% of the total packaged software mar-
ket in terms of revenue [31] [21]. The prediction for 2008 was a market share of
1.1%. This data is underestimating the usage of open source software as it accounts
only for paid-for open source software. According to a 2008 IDC report, less than 1%
of all installations had third-party attendant services [20], demonstrating that open
source is being used significantly more widely than it is being paid for.

The total amount of work invested into open source software projects is growing at
an exponential rate and can be expected to continue growing at this rate for a while

! See http://www.opensource.org
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before slowing down [12]. In general, the size of individual open source projects
tends to grow at a linear or quadratic pace [23] [19]. The driver behind the overall
exponential growth of open source is the exponential growth in the number of viable
projects. Viable open source software is now available for any domain including
business software, not just infrastructure software.

In many ways, the economic success of open source appears to be a paradox. How
can companies make money of software they are making available for free? There are
many answers to this question, as discussed in the next section. This paper focuses on
one particular category of firms, called commercial open source firms [29] [9]. Com-
mercial open source firms are firms that are the sole owner of a product they generate
revenue from. Examples are MySQL?, SugarCRM’, Jaspersoft’, and Alfresco’. Ac-
cording to a recent Gartner® report, by 2012 more than 50% of all revenue generated
from open source software projects will come from projects under a single vendor’s
patronage, that is, from commercial open source [18].

The benefits of commercial open source stem from the creation of an active and
engaged user community around the product while at the same time preventing the
emergence of competitors from that community. In a nutshell, this community helps
the company get to market faster, create a superior product, and sell more easily, all at
a lower cost than possible for traditional competitors. In exchange, the company of-
fers a professionally developed product of compelling value to the community that
this community is free to use under an open source license.

The contribution of this paper is to comprehensively present the core properties of the
business models underlying commercial open source companies. Prior work typically
addressed open source in general without special consideration for commercial open
source. This paper reviews every relevant business function and how it works in a com-
mercial open source business model. Methodologically, the paper is based on the recep-
tion of interviews and presentations by practitioners of commercial open source as well as
the author’s review of the behavior of commercial open source firms in the marketplace.

2 Prior and Related Work

Like the author of this paper, Capra and Wasserman make a fundamental distinction
between commercial and community open source [9]. Community open source is
open source software that is owned by a community or a legal entity representing the
community. The community members typically don’t derive direct revenues from the
software but subsidize it from ancillary products and services. Commercial open
source, in contrast, is open source software that is owned by a single legal entity with
the purpose of deriving revenues from the software. The next section discusses this
distinction in more detail.

Various authors have provided summaries of how companies generate revenue
from open source software. Watson et al. distinguish five models of software

2 See http://www.mysgl.com

3 See http://www.sugarcrm.com
* See http://www.jaspersoft.com
3 See http://www.alfresco.com

® See http://www.gartner.com
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production and distribution [38]. Three of these they call open source business mod-
els. The “corporate distribution” model encompasses the providers of software distri-
butions, for example, Red Hat” or SpikeSource®. “Sponsored open source” is open
source that does not generate revenue for the contributing companies, for example,
Apache Software Foundation’ or Eclipse Foundation'® projects. Finally, “second-
generation open source” is open source where supporting companies generate revenue
from complementary services. This last category puts all revenue generating strategies
into one basket without drawing distinctions between such different models as con-
sulting and implementation services, e.g. JBoss'', or license sales, e.g. MySQL.

Brian Fitzgerald introduces what he calls “OSS 2.0” [15]. He argues that prior to OSS
2.0 there were only two revenue models: “Value-added service-enabling,” which created
revenue from services around successful open source projects, and “loss-leader market-
creating,” which created revenue by upgrading users of a free open source project to a
commercial more feature-rich version of the same software. OSS 2.0 now provides a more
differentiated approach to the loss-leader strategy and adds two new strategies, “leverag-
ing community software development” and “leveraging the open source brand.”

Many more classifications of open source business models have been made. For
example, the European Union’s FLOSSmetrics'” project analyzed 120 firms which
derive their main revenue stream from open source, and clustered these firms into six
main categories [17] [11].

Open source has been discussed from an economic perspective before, for exam-
ple, by Perens [28], Valimaki [34], and others [13]. However, there is quite a gap be-
tween a general discussion of the economic properties of open source software and
the specifics of commercial open source.

Perhaps the clearest account of commercial open source has been provided by Mi-
chael Olson in his discussion of the “dual-licensing strategy” of commercial open
source firms [27]. Olson focusses on intellectual property ownership and the business
strategies resulting from such ownership, most notably the right to provide the prod-
uct under both a (free) open source license and a (paid-for) commercial license.

With the exception of Olson's work, none of the prior works focus on commercial
open source, and Olson mostly addresses its intellectual property aspects. In contrast,
this paper comprehensively discusses the key properties of commercial open source
firms across all business functions.

3 Commercial vs. Community Open Source

Open source projects can be categorized into either commercial or community open
source projects [29] [9]. Community open source projects represent by far the major-
ity of projects. These two types of projects are distinguished by their different control
and ownership structures.

7 See http://www.redhat.com

& See http://www.spikesource.com
° See http://www.apache.org

10 See http://www.eclipse.org

' See http://www.jboss.com

12 See http://www.flossmetrics.org
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e Community open source is open source that is controlled by a community of
stakeholders;

e Commercial open source is controlled by exactly one stakeholder with the pur-
pose of commercially exploiting it.

3.1 Community Open Source

Examples of community open source projects with a diverse set of stakeholders are
the Linux operating system'’, the Apache web server'®, and the PostgreSQL data-
base'”. The source code of these projects is available under one and only one license,
and anyone can enter the market and generate revenue from the project without being
disadvantaged.

The contributors to community open source projects used to be the group of volun-
teer software programmers who developed the open source project. In this case, con-
trol is determined by ownership of copyright to the code in the project and related
intellectual property as well as social structures such as having the commit (write)
rights to the code repository.

Today, the volunteer communities of economically relevant projects are increas-
ingly being represented or replaced by non-profit foundations such as the Apache
Software Foundation or the Eclipse Foundation [25]. Legally, many of the founda-
tions have become the sole owner of the project; however, since the foundations are
being controlled by their members, they still represent a community of stakeholders
that run the foundations’ projects.

As the previous section showed, there are many ways of generating revenue from
open source software, including community open source. The three dominant ones are

e consulting and support services around the software,
e derivative products built on the community project, and
e increased revenue in ancillary layers of the software stack.

More details are described in a related paper [29].

3.2 Commercial Open Source

Commercial open source firms build their business around an open source software
project that they fully control, typically by having developed the software and never
having shared control with third parties. This is done by owning the full copyright to
the code and related intellectual property such as patents and trademarks.

According to Olson, the maintenance of full control over the project is crucial to
the functioning of commercial open source [27]. One consequence is that commercial
open source firms do not accept outside contributions to the code base. Or, if they
accept them, they require a transfer of copyright from the creator to the firm to not
dilute the firm’s rights to the project. Augustin, however, argues that full ownership
transfer is not needed and that receiving relicensing rights is sufficient [6].

'3 See http://www.kernel.org
'4 See http://httpd.apache.org
15 See http://www.postgresql.org
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Commercial open source firms differ from traditional software vendors by not only
providing the product for free as an easily installable binary but also by providing it in
source code form. By providing the source code under an open source license, such
firms qualify as open source firms. However, because these firms own the copyright
to the product, they are not constrained to only one license but rather they can reli-
cense the software to customers as they see fit.

Typically, the free open source form is provided under a reciprocal license like the
GPL to drive adoption but stall possible competitors. Paid-for versions of the software
are then provided under a commercial license like traditional software vendors do.
This is also known as the dual-license strategy of commercial open source [24] [27].

4 The Commercial Open Source Business Model

In this paper, the term business model is defined as the combination of revenue gen-
eration strategies and supporting business practices and functions. This definition is a
simplification over recent work defining electronic business models, for example,
Timmers or Clarke [33] [10]. The focus on traditional business functions, however,
lets this paper stay close to the structure and behavior of real firms and leaves the
creation of a more general abstraction to future work.

Practices and functions include sales and marketing processes, software production
processes, and customer support processes. Thus, this paper first discusses what cus-
tomers pay for and then how it is being produced and sold. It is understood that there
is not just one but many commercial open source business models. Hence, this section
focusses on those key properties that are shared across all or most commercial open
source firms.

4.1 Revenue Sources

Generally speaking, the products and services that customers pay for are not new.
Bearden identified several categories of products and services that customers pay for
[7]. Paraphrased by the author of this paper these are the four categories:

e  (Core product. Some customers pay for the software, simply because they cannot
accept the open source license. Mostly, this is for legal reasons. For example,
companies may pay for a commercial license to receive certification or indemni-
fication or to embed the software into their products without having their own
code touch open source code.

e Whole product. Commercial users pay for the utility derived from using the soft-
ware. Increasingly, the free open source product does not provide the full utility,
only a more comprehensive non-free commercial version does, as summarized by
Asay [2]. To meet all requirements, commercial users have to upgrade from the
free to the non-free version.

e Operational comfort. Customers also want to ensure that the software reliably
fulfills its duty. Thus, they may be buying hot-line and technical support, sub-
scription services to bug fixes, or real-time systems monitoring. There are many
such non-functional requirements that companies may want to buy, many of
which are specific to the software at hand.
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e Consulting services. Finally, customers may want to pay for training, documenta-
tion, and implementation services.

Different names have been given to different aspects of commercial open source.
The term “dual-license strategy” refers to selling a commercial license to the project
separate from the open source license [27]. The term “freemium model,” a word play
on “free” and “premium,” refers to withholding features from a free version and mak-
ing them available only in a commercial version [14]. Lampitt coined the term “open
core model” which combines the dual-license strategy with a freemium approach
[24]. Asay puts it together in what he calls a “phased approach” to creating commer-
cial open source businesses [1].

Selling a comprehensive product and providing operational support for it is not
really novel. What is novel is how the software is being built and sold.

4.2 Business Functions

Releasing a product’s source code as open source can create an engaged user commu-
nity which can impact the various functions of the commercial open source firm in
multiple positive ways. This impact can create a significant competitive advantage
over traditional (non-open-source) competitors. Thus, we first need to discuss

e Community management: How to create and sustain an engaged community.

From the community then, the following benefits accrue, listed by business
function:

e  Sales: More and easier sales due to customer-side champions.

e  Marketing: More believable and cheaper marketing through engaged community.

e  Product management: Superior product thanks to broad and deep user
innovation.

e  FEngineering: Superior product that is developed faster thanks to fast and
immediate community feedback.

e Support: Lower support costs thanks to self-supporting user community.

Open sourcing also has its downside, for example, increased risk of getting sued
for patent violations or of leaking important intellectual property. Also, catering to a
non-paying user community and providing the public infrastructure for the commu-
nity increases costs. The biggest danger, however, is that the firm's commercial prod-
uct ends up competing with its own free open source project. This challenges product
management as discussed below.

4.3 Community Management

An engaged community is at the core of any working open source software project
[37]. In community open source projects, this community comprises both users and
developers, as the development work is carried out by the community itself. In com-
mercial open source, almost all of the core product development work is carried out
by the commercial firm, with occasional contributions from the community [26].
Commercial open source firms are interested in creating an active and self-
supporting user community. Such a user community is key to achieving the desired
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business benefits. Commercial open source firms are also interested in creating an
ecosystem of developers and service companies that extend the core product to in-
crease its overall value proposition.

The main problem with seeding and growing a user community is the support cost.
With closed source software, only the firm developing the software can provide the
support. With a rapidly growing user base, the support cost can quickly outgrow any
existing revenue or cash reserves.

Commercial open source firms address this problem by leading the community to
become self-supporting. For this, they provide not only an easily available product,
they also provide the source code to the product under an open source license. From a
user perspective, this has the following benefits:

e  Free use. Providing the product under an open source license grants free irrevo-
cable usage rights; thus, users do not have to worry about having to pay down the
road if they don’t want to.

e No lock-in. Because the source code is available under an open source license,
users can become independent of the commercial firm and hence (sometimes na-
ively) think are not locked into the firm’s future decisions.

e  Self-support. Because the source code is open source, users can solve their prob-
lems themselves without having to resort to asking the firm, which might not
want to provide that support to non-paying users in the first place.

From the firm’s perspective, providing the product as open source accelerates
adoption without increasing support costs. Specifically, it reduces hurdles to adoption
as potential users perceive no or little lock-in, and it makes it possible that the com-
munity becomes self-supporting once it reaches critical mass.

Walker as well as Capobianco provide some insights into how commercial open
source firms seed and grow such communities [37] [8]. On the most basic level,
communities need a place to gather, and they need tools of communication. For this
reason, most commercial open source firms host a software forge with integrated or
ancillary tools like wikis, forums, and mailing lists. Much of the general advice on
community building on the web applies, like aiding the construction of explicit social
structures and rewarding members for good behavior [22].

More specific to commercial open source is the application of traditional marketing
techniques: Firms need to understand the different sub-communities and their signifi-
cance and target and support them accordingly. Specific programs aimed at different
segments may become necessary. In general, community managers try to create
win/win situations, which are easy to achieve as each constructive contribution by a
community member not only benefits the product and the firm but increases that
member’s buy-in and his or her reputation within the community.

Each of the following business functions (sales, marketing, product management,
engineering, support) has its own requirements and best practices of engaging with
the community, and they are discussed in turn.

4.4 Sales

Augustin provides an account of the commercial open source sales funnel, as depicted
in Figure 1 [5]. An eventual customer goes through a process of downloading,
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downtood | Instal “

Fig. 1. Commercial open source sales funnel according to Augustin [5]

installing, and using the software, before they are recognized as a lead, become a
prospect, and finally are converted from user to customer.
Compared with the traditional sales funnel,

e commercial open source has a different lead generation model, and
e it replaces the traditional pre-sales-to-sale activities with a user-to-customer con-
version process.

Because the open source product is available for free, potential customers can
download, install, and use the product without ever getting in touch with the commer-
cial firm behind the product. At the same time, the firm can track via (typically volun-
tary) download registration and community forum activities who is actually using the
product. Some products also provide usage information back to the firm.

A lead analysis can then determine which of these users might be potential cus-
tomers. More often than not, however, the firm will wait until a non-paying user steps
forward and asks for a sales contact to purchase any of the services outlined in the
revenue generation section. Thus, leads emerge from the existing user community,
either voluntarily or by analysis. Of course, the commercial firm can still engage in a
traditional sales cycle with non-using prospects as well.

In a traditional setting, a software firm’s product is unknown to the potential cus-
tomer except through marketing material. In the commercial open source setting, the
potential customer is sometimes already using the product and hence is familiar with
it. Thus, from the buyer’s perspective, the open source project has significantly less
risk associated with it. In this situation, there is likely to be an inside champion in the
buyer’s organization who downloaded and installed the product and is using it. These
factors make a sale significantly easier than possible if the software firm had no prior
relationship with the buyer.

As free open source software, commercial open source can make it into potential
customer companies under the radar screen of the CIO. IT organizations may have
strict rules in place not to install arbitrary software, however, in practice these rules
are frequently circumvented [26]. Such early footholds in potential customer compa-
nies drive customer acquisition cost down significantly [39]. Whether a significant
percentage of potential customers is already using the product typically depends on
the type of product. For some it is the case, for others it is not.

One role of the community is to support the potential buyer during the lead genera-
tion phase. For economic reasons, the commercial firm cannot provide this support on
a broad scale, since only a small and hard-to-identify percentage of users might
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actually turn into customers. According to Taylor, conversion rates of 0.5-2% are
common for commercial open source firms [32]. Since the user is not paying at this
stage, voluntary community support is typically acceptable. As soon as the user is
converted into a paying customer, professional support becomes available.

4.5 Marketing

Most commercial open source software firms engage in traditional marketing: They ad-
vertise, they exhibit at trade shows, and they give talks [8]. What is new is that an en-
gaged user community aids these marketing efforts. More specifically, the community
makes marketing more effective and cheaper than possible without this support.

Marketing is more effective because non-paying users are credible sources of good
testimonials. Thankful for a good product and the positive engagement in the commu-
nity, users evangelize and market the product themselves without much support nec-
essary from the commercial firm [39].

Free marketing can significantly reduce the marketing cost of a software firm, and
hence create a competitive advantage over a competing traditional firm. According to
Augustin, the ratio of sales and marketing (S&M) expenses to research and develop-
ment (R&D) expenses in traditional software firms is 2.3 (and sometimes much
higher), while it can be much lower for commercial open source firms [4]. In the
CRM space, for example, the S&M / R&D ratio of non-open-source firm Salesforce is
6, while Augustin estimates the S&M / R&D ratio of a hypothetical open source CRM
vendor to be 0.6, suggesting significant savings in sales and marketing expenses [3].
From a startup perspective, such a reduced cash burn rate increases the likelihood of
survival for the commercial open source firm over the traditional firm.

4.6 Product Management

Von Hippel has shown how user innovation can be a significant source of product
innovation for any commercial firm [35] and Shah has shown how this applies to
open source software [30]. Mickos discusses how user innovation has aided the
MySQL database [36] [26]: By providing the source code, firms encourage volunteers
to innovate and contribute to the product for free. As mentioned, no such contribu-
tions will be accepted unless the rights are transferred to the commercial firm. Nev-
ertheless, such user innovation can significantly improve the product, and if only
through ideas rather than code.

An engaged community actively discusses strengths and weaknesses as well as fu-
ture prospects of the open source product. Almost every commercial open source
software firm provides the means to such discussions in the form of mailing lists, fo-
rums, and wikis on a company-run software platform. Thus, product managers can
easily observe and engage with the community and discuss current and future fea-
tures. This in turn brings product managers close to users and customers, aiding the
product management process, for example, by helping feature definition and creation
of a product roadmap.

In commercial open source, this community does not only include current custom-
ers but also current non-paying users and possibly even researchers and students.
Thus, compared with a traditional community of customers, the breadth of perspec-
tives in such discussions is much higher. This breadth of perspective in turns helps
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product managers understand new features and issues that have kept non-users from
becoming users as well as existing users from converting to customers.

Many commercial open source firms distinguish between a free community version
of the product and a paid-for enterprise edition. Product management faces the chal-
lenge of motivating enterprises to purchase a commercial license without annoying
the non-paying community by withholding important features. Smart product manag-
ers address this problem by determining which enterprise features are irrelevant to the
open source community and by taking a time-phased approach to making features
available that are needed by both communities.

Product management benefits greatly from the immediate connection with the
community, which provides ideas and feedback and keeps the product focused on its
needs. Thus, the community helps the firm create a superior product.

4.7 Engineering

Obviously, volunteer contributions can speed up development. Also, an engaged
technical community represents a potent pool of possible future employees that
proved themselves before being hired, taking risk out of the hiring process.

More importantly, however, and similar to product management, are the benefits of
direct and immediate feedback from the community. A commercial open source com-
pany is likely to provide the latest release, sometimes a daily release, to the com-
munity, including potential bugs. An engaged (and fearless) community picks up the
latest release and provides feedback to the company about bugs and issues they found,
sometimes together with a bug fix. While such community behavior may appear as
counterintuitive, it is nevertheless what practitioners experience [26] [36].

The distinction between an experimental community edition and slower-paced but
more stable enterprise edition in turn lets the commercial open source firm sell opera-
tional comfort, that is, the stable enterprise edition, more easily. Still, engineering
management may not want these two versions to become too different from each
other to avoid (re-)integration problems with outside contributions as well as unneces-
sarily redundant development on both versions.

4.8 Support

An engaged community supports itself by and large. Users who are not customers
typically don’t expect professional support from the commercial firm and are willing
to utilize (and contribute to) community support. The commercial firm needs to aid in
the support, but does not have to perform the bulk of the work. It would be prohibi-
tively expensive for the commercial firm to provide support to all users, including
those that don’t pay. Thus, a self-supporting community is necessary to grow a large
(non-paying) user base that might be converted into paying customers later. Paying
customers can then receive full support from the commercial firm as part of their
maintenance contracts.

The self-support activities of the community benefit the support activities of the
commercial firm as well, reducing its cost. Specifically, engaged communities fre-
quently develop and manage their own documentation, or at least contribute to and
expand company documentation. User-maintained wikis and knowledge bases have
become common. Thanks to the power of Internet search, many users, including
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paying customers, find it easier and faster to browse for problem solutions before
turning to paid support in the form of phone calls or emails. Thus, the community
takes some of the support burden of the commercial firm’s shoulders, reducing the
overall support expenses.

5 Conclusion

Open source is changing how software is built and how money is made. Industry ana-
lysts predict that by 2012 more than half of all open source revenue will accrue to
single-vendor dominated open source projects, called commercial open source. This
paper comprehensively presents the core properties of commercial open source firms
as well as their main business functions. Through a review of interviews and presenta-
tions by practitioners of commercial open source as well as other sources, this paper
shows how at the core of the successful commercial open source firm is an engaged
and self-supporting user community. From this user community, many benefits ac-
crue, touching almost every business function of the firm: Sales are eased and in-
creased through inside champions and reduced customer risk, marketing becomes
more effective through better testimonials and active community support, product
management more easily meets customer needs and benefits from user innovation,
engineering creates a superior product faster and cheaper, and support costs are re-
duced. Thus, first order of business for a commercial open source firm is to create and
sustain this community, a business function frequently non-existent or neglected in
traditional software firms.
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Abstract. With the technical development of the reading equipment, e-books
have witnessed a gradual and steady increase in sales in recent years. Last year,
smart phones announced to be able to perform additional functions as e-book
reading devices, making it possible for retailers selling e-books for smart
phones (SPR) such as iPhone to differentiate with those selling e-books for spe-
cific reading equipment (SER) such as Amazon Kindle. We develop a game
theory model to examine the competition between SER and SPR retailers. We
derive the equilibrium price and analyze the factors that affect equilibrium out-
comes under both scenarios of complete and incomplete information. Our re-
sults suggest that reduced cost due to inconvenience of reading e-books over
iPhone lowers equilibrium prices, and reduced cost of specific reading equip-
ment leads to more intense price competition. Under information asymmetry,
we show that SER retailers will increase the price at equilibrium.

Keywords: E-book, information goods, game theory, price competition.

1 Introduction

Recently, the publishing industry has experienced a successive decrease of revenue
together with a grim forecast for the near future. According to Association of Ameri-
can Publishers (AAP), book sales drop 2.4% in year 2008. However, e-books have
witnessed an outgrowth in sales. According to the Association of American Publish-
ers (AAP), in November 2008, “e-book sales jumped up by 108.3 percent for the
month ($5.1 million), reflecting an increase of 63.8 percent for the year”. In fact,
e-books have seen a steady growth in these years. According to the International Digi-
tal Publishing Forum, e-book wholesale revenue has reached almost 14 million in the
third quarter of 2008, almost an increase of 75% compared with the same period of
2007 (see Figure 1).

A couple of reasons may explain the gradual but steady development of e-book
sales. First, technology advancements, especially that of new reading equipment for
e-books such as Amazon Kindle and Sony e-book reader, make it possible for a
higher level of reading comfort. For example, high-definition technologies have made
reading a more enjoyable experience, and broadband technologies have turned
downloading e-books into an easy job. In addition, newly developed equipments such
as Amazon Kindle are capable of storing a large number of e-books, which relaxes the
constraint of e-book storage. Second, selling e-books provides an additional revenue
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source for book retailers. Retailers typically need to face high fixed costs in obtaining
published books, such as the copyright expenses charged by publishers and/or au-
thors. However, once the books are transformed into digital format, the marginal dis-
tribution costs are extremely low. Thus, any additional way that can help increase
revenue such as distributing published books in e-book format will be a big plus.
Third, publishing e-books provides a lower barrier for independent writers to build
reputation and distribute their work as self-publishers.

US Trade Wholesale Electronic Book Sales
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Fig. 1. US Trade Wholesale E-book Sales

Last year, smart phones such as iPhone, announce that they can involve new soft-
ware to perform additional functions as e-book reading devices, providing an alterna-
tive for e-book readers. For example, beginning July 14, 2008, Lexcycle Stanza, a
software program for reading e-books, digital newspapers, and other digital publica-
tions, was available for users of Apple iPhone and iPod Touch. Lexcycle Stanza en-
ables electronic books and articles to be displayed in an easy-to-read (and adjustable)
format and allows pages being turned with the flick of a thumb. Up till now, the soft-
ware has supported a variety of e-book formats including Mobipocket, PalmDoc,
HTML and PDF. In addition, Stanza allows users to manage a library of books
through a customizable reading interface on iPhone and iPod Touch. Right now, the
list of Stanza’s partners includes many online e-books such as BooksOnBoard, Fic-
tionwise, and Smashwords and continues to increase. On those websites, consumers
can purchase e-books and download them wirelessly on their iPhones.

The appearance of smart phones as e-book reading devices may lead to an enor-
mous change of the industry. Compared with previous e-book readers such as Ama-
zon Kindle and Sony e-book readers, the distribution channel of smart phone has the
following advantages: First of all, phones are routine equipment for millions of peo-
ple. One typical example of smart phones is iPhone, the total sale of which reached 13
million in the forth quarter of 2008. Therefore, consumers purchasing e-books for
smart phone do not need to purchase specific equipments for e-book reading, espe-
cially for those people who are unwilling to carry a lot of items. Second, although the
price is similar for newly released books for both smart phones such as iPhone and
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specific reading equipment such as Amazon Kindle, it is relatively cheaper for roy-
alty-free classical books on iPhone which usually cost just 99 cents or even less for
each. Finally, for those independent publishers, the large population of iPhone users is
surely much more attractive compared with that of readers using specific e-book read-
ing equipments (see Table 1 for a brief comparison of smart phone, Amazon Kindle
and Sony e-book readers). However, we assume that the trade-off of reading e-books
on smart phone will incur a lower level of reading comfort, or say a higher inconven-
ience even if the content of books have little difference compared with the e-books for
specific reading equipment.

Table 1. Comparison of E-book Reading Equipment

Smart Phone Amazon Kindle Sony e-book Reader

Tomm— meem T
THE WALL STREET JOURKAL

More than 13 million iPhone alone till the Around 380,000* Around 300,000*
forth quarter 2008**

* The sales figures are estimates in Kharif.
** The sales figure is from Wikipedia http://en.wikipedia.org/wiki/Iphone

In our opinion, the entry of smart phones such as iPhone will lead to new competition
in the e-book industry. With smart phones, there are two types of retailers for e-book
industry: retailers selling e-books for specific reading equipment (SRP) and retailers
selling e-books for smart phone. Essentially, this is a competition between retailers who
sell homogenous information goods (e-books) but for different ultimate consumption
devices. Although it is important for companies to derive their strategies under competi-
tion, few research have investigate competition of e-books due to different reading de-
vices. In this research, we aim to make an exploratory study on the pricing strategies of
retailers under this competition scenario. In specific, we want to answer the following
questions:

(1) What is the optimal price of both types of retailers in selling e-books?
(2) Are there any differences in the scenario of complete and incomplete information
competition?

2 Literature Review

In this paper, we use e-books as our research subject. Different from many recent re-
search studying e-books from the aspect of copyright and education (Shiratuddin
2005; Srisaard 2005), our paper is based on e-books’ properties as information goods.
In a broad sense, e-books can been seen as one type of information goods whose
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content consumed in digital format such as digital music, videos, and software prod-
ucts (Asvanund, Clay, Krishnan, and Smith 2004; Fan, Kumar, and Whinston 2009).
Because of information goods’ unique property of digitalized content, related issues
are frequently studied such as the sharing of information goods (Asvanund et al.
2004), the bundling of information goods (Geng, Stinchcombe, and Whinston 2005)
and the sampling of information goods (Wang and Zhang 2007). In our paper, we
examine the issue of competition of retailers of e-books based on different consump-
tion devices (SER and SPR). Before the emergence of the Internet, conventional dis-
tribution and consumption of reading is based on physical books. The Internet makes
it possible for book retailers selling and distributing physical books and e-books. Pre-
vious research has illustrated the advantages of online distribution compared with
traditional channels (Dewan, Freimer, and Seidmann 2000). However, the competi-
tion we are interested in is on the consumption stage rather than the distribution stage.
Here, we examine the competition where there are two different e-books due to the
reading device of them, which is new to the industry of e-books.

Our research is related to the literature on competition games of firms selling ho-
mogenous and similar products. In our research context, there are two competing
firms who sell e-books with the same content but through different consuming
equipment. Previous research in economics often applies Hotelling’s approach to
model competition, which assumes that consumers’ valuation lies on a continuous
base. In the research of competition information goods sales, Bakos and Brynjolfsson
(2000) discuss several different types of competition, including upstream and down-
stream, and bundler and single information good (Bhargava and Choudhary 2008).
Another research stream related to our work is optimal pricing of information goods.
Chen and Seshadri (2007) find optimal pricing strategies for a seller who faces het-
erogeneous customers in both marginal willingness to pay and chances of getting in-
formation goods other than the seller. Sundararajan (2004) investigate strategies of
optimal pricing for information goods under the scenario of incomplete information.

What distinguishes our work are the follows: (1) We focus on pricing strategies of
firms selling e-books whose competitions are based on two different consumption de-
vices of information goods. The distinct property of competition in our research con-
text is that the quality of the products, e-books are in some senses determined by the
reading equipment of consumers, which is different from previous research contexts
such as physical goods. (2) We extend our model to the incomplete information sce-
nario and analyze how factors such as inconvenience cost, cost of specific reading
equipment and customer keeping ratio affect companies pricing strategies. Our re-
search is relevant to the e-book industry which is experiencing a rapid and fundamental
transformation, and provides important managerial implications for firms to effectively
manage the competition to maximize their revenue. The research discussed above
ranges over different aspects of our study, however, to the best of our knowledge, the
issue of competition based on two different consumption devices of homogeneous in-
formation goods, especially e-books, has not been studies before.

3 Model

We develop a game theory model of e-books sales under competition between
two companies: Company one who sells e-books that need specific e-book reading
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Table 2. Decision Variables and Parameters

Decision variables Parameters
12 Price of e-book from SER retailer ¢ Cost due to inconvenience of SER retailer
P, Price of e-book from SPR retailer c, Cost due to inconvenience of SPR retailer
z Customer-keeping level c Cost of specific reading equipment
e

a Discount factor of equipment cost

B, Coefficient of variable cost of SPR retailer

r Customer kept ratio

equipment (SER) to read and company two who sells e-books that need smart phone
(SPR) to read. The parameters and decision variables in our model are presented in
Table 2 which will be further explained in this section.

In our research setting, customers make their decision of which company they want
to buy e-books from based on their utilities. We assume that the e-books offered by
both companies have little difference in terms of content, but have certain level of
quality difference in terms of reading comfort, or say inconvenience. We denote the
cost due to inconvenience when reading through specific reading equipment such as

Amazon Kindle as ¢, and the cost due to inconvenience of reading smart phones such

as iPhone as ¢, . We suppose ¢, < ¢, , which implies that the customers will lose more

convenience reading e-books on smart phones such as iPhone compared with reading
e-books on specific reading equipments such as Amazon Kindle. The rationale of
making such assumption comes from the features of two different equipments. Com-
pared with iPhone, Kindle has a larger reading screen, delivers higher-contrast letters
on an off-white background, and resembles more like real book page.

We assume that consumers have heterogeneous sensitivity @ to such cost due to
inconvenience. This technique of modeling competition is consistent with the litera-
ture (Fan et al. 2009). We also assume that the customers share a homogeneous valua-
tion of v for e-books. In addition, as mentioned earlier in the Introduction Section,
consumers who want to get an e-book from SER retailer needs to purchase a specific

e-book reader with the costc,. The reason we assume that consumers will not pur-

chase an iPhone special for e-book reading is that smart phone is most often used for
making calls and sending short messages. The utility of reading e-books on iPhone
only consists a small portion of the total utility of using smart phones. We also have
not involved in bundling reading equipment with e-books sales because it is not
common in real business practice that one consumer will get a reading equipment for
free or together with purchase of an e-book.

In our model, customers choose to purchase e-books from one of the two retailers
based on their personal preference of price and sensibility of the cost due to inconven-

ience. Suppose that a customer’s utility is #;, =V — p, —&c, —@c¢, for purchasing
e-books from SER retailer and #, =V — p, —@c, for purchasing e-books from SPR

retailer. The constant &, 0 < & <1 refers to the expected discounted factor for the
cost of reading equipment on each e-book. A higher value in & implies that the
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equipment is not often used and for each e-book the discounted cost of using the
equipment is high while a lower value in & implies that the equipment is frequently
used and for each e-book the discounted cost is low (companies can estimate ¢ based
on historical consumption records).

We assume that a customer is indifferent between the two e-book providers

ifu, =u,, or say,v— p, —ac,—c, =v— p, —0c,. Solving this equation leads

to @ =—= , which is the indifferent point for customers.
6, —6

When & >Z¢7*, the customers will choose to buy books from SER retailer be-

cause U, > U, . When® <@ " , the customers will choose to buy books from SPR

retailer because U, < U, (see Figure 2).

D, t¢

D tac, +¢

Fig. 2. Demand for E-books

Here, we assume that there are demands for both iPhone-based e-books and Kindle-
based e-books. As shown in Figure 2, when v= v , O0=0 : ,
u=v —p,—oc,-@ ¢, =0 and u,=v —p,—@ c, =0 . Therefore, it is

pc, t oc,c, — p,C

straight forward to find the value of v o= . As shown in

C,—6
Figure 2, consumers with low sensitivity to cost due to inconvenience

o e [0 o *] will choose SPR retailers while consumers with high sensitivity to

cost due to inconvenience @ € [&7 1} will choose SER retailers. Thus, we find

demand for the two types of e-books retailers using sensitivity as an index:
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(1) The demand for company one is:

1 p,toc,—p,
¢, —¢

D =1-o

(2) The demand for company two is:
P D +oc Pl 2%
D= ="
6, =6
Consistent with the assumption of zero marginal cost of information good, the
profit function for company one is:

p,tac,—p
7 =Dp =|1-- = 1p

€, =€

For company two (SPR retailers), we need to consider the additional cost of keep-
ing customers. Since SPR retailers do not directly distribute e-books to consumers,
they need to use the network of communication companies such as AT&T who are
also responsible for various type of services such as phone calls (both incoming and
outgoing), short messages, other digital content such as images. Therefore, the higher
level SPR retailers want to keep their customers to avoid complaints such as low
download speed and high rate of transfer failure, the higher the maintenance cost. For

simplicity, we denote this cost f(z)in the linear form of level of keeping custom-

ers, f (z ) = :Bo + ,Blz, where z is the level of keeping customers. The higher the

level of keeping customers is, the higher the maintenance cost.
Thus, the profit function of company two is

7,=D,p, _180 _IBIZ

subject to =< > r, which means that the customer-keeping ratio needs to be no less
2
than r, O<r<l1.

In our paper, we establish a game theory model for competition between SER and
SPR retailers. Consistent with previous literature (Fan et al. 2009), we model the
game in two stages. In stage one, both companies simultaneously set their prices. In
stage two, the company that distributes e-books over smart phones chooses the cus-
tomer keeping level. The rational here is that prices of e-books are visible to consum-
ers immediately and frequent change of prices may bring negative effect to retailers
such as discouraging current and potential consumers. On the other hand, the cus-
tomer keeping level is in some senses an internal decision and can be adjusted based
on market response of competition.

3.1 Competition under the Scenario of Complete Information

In the competition under the scenario of complete information, we assume that both
companies set the price simultaneously in the first stage and the company selling
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e-books through iPhone sets up the service level in the second stage. Using backward
induction, we solve the second stage first. Since we assume that price and demand are
given in the second stage, the problem can be simplified to

Min B+ Bz

. <
subjectto — 2 7.
2
For any given demand, it is straight that the solution is z = rD, . Substituting the

equation back into SER and SPR retailer’s profit functions, we can solve the equilib-
rium for the price competition game. The results are summarized in Proposition 1.

Proposition 1. The SER retailer’s optimal price and SPR retailer’s optimal price
and the service level establish a Nash equilibrium, with p]*, p; and 7 given as

follows:

«_20,72¢—oc, + fir

D 3
. Cc,—ctoac,+2fr
P, = 3
z d (c,—c,+oc,—Br)
= (¢, — c, —Br
3(C2—C1) 2 1 e 1

For brevity, the proof is relegated to the Appendix. The comparative static for the
equilibrium results is presented in Table 3.

Table 3. Comparative Statics Results

Variables o C, o c, B
- + - - + +
Dy
* - + + + + +
P>
? ? - - - -
<

* + increase; - decrease; n/a, no effect, ? no closed-form solution.

We first examine the equilibrium prices. We find that the equilibrium prices of
e-books for both SER and SPR retailers will decrease when the cost due to inconven-

ience of reading e-books from SER retailers ( ¢,) and/or from SPR retailers (¢, ) in-

creases. This result suggests that when consumers who use smart phone incur lower
cost due to inconvenience, then the equilibrium price of both the e-books sold by SER
and SPR e-book retailers will go down accordingly. In another word, the market price
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will decrease as the technology related to smart phone e-book reader improves and
reading e-books on smart phones such as iPhone is less significantly different from
reading e-books on specific reading equipments. We also find out that when the price

of equipment (¢, ) decreases, the price of SER e-books will increase and the price

of SPR e-books will decrease. This result implies that as the equipment goes cheaper,
the SER retailer will take this advantage and charges higher price on e-books, but the
SPR retailer needs to lower the price to remain competitive. Previous literature sug-
gests that distinct differentiation may lead to reduced price competition. In some
sense, our finding is consistent with this result since a lower cost of e-book reading
equipment refers to a less distinct differentiation. In addition, our results show that
equilibrium prices also increase in customer-keeping ratio (7 ) and variable cost of

service ( ,B] ) of the SPR retailer. This is intuitive because both customer-keeping ratio

and variable cost of service contributes to the marginal cost of SRP retailers. Natu-
rally, a higher marginal cost leads to a higher equilibrium price for SPR retailers.
As for the optimal customer-keeping level, comparative statics results suggest that

a higher customer-keeping ratio (7 ) or a higher variable cost of service ( ,Bl) will lead

to a lower level of SPR retailer’s customer keeping level. An inspection of the SPR
retailer’s profit and cost function suggests that as the cost for IT capacity goes up and
service level goes up, SPR retailer need to lower the customer-keeping level expecta-
tion to guarantee the smooth operation of the business. An interesting finding is that
as the SER equipment price and usage ratio goes up, it is optimal for SPR to decrease
the customer-keeping level expectation. This result may imply that when the differen-
tial effect in price is not significant, there is risk for SPR retailers to invest to keep a
high level of customer-keeping expectation.

3.2 Competition under the Scenario of Incomplete Information

We extend the analysis in the previous subsection and analyze the game under the
scenario of incomplete information, or say information asymmetry. We assume that
the SER retailer has incomplete information of SPR retailer’s cost function that the

SPR retailer’s variable cost for customer-keeping is ,Bl y With probability ¥, and is

,B] , With probability 1— ¥, where ,Bl . < ,Bl y - This setup leads to a Bayesian game

which is frequently used in models of incomplete information. Assume that SPR re-
tailer will choose either a high price or a low price. When it chooses high price strat-

egy, its profit function is 7Z2H = D2H pf - ,30 - ,B]Hz , and when it chooses low

price strategy, its profit function is 7Z2L = D2L sz - B, - ,B]Lz .

We follow the same game structure in the previous subsection and we assume that
SER retailer wants to maximize its profit by choosing the optimal price. In another
word, the SER retailer’s objective function is as follows:

]Mp‘]lx 7 =D py+Df p(1-7)
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where DIH and DIL refers to the demand of the SER retailer as a function of price of

both retailers.
Solving the above game of incomplete information, we have the following result:

Proposition 2. The solution to the Bayes Nash Equilibrium of the SER and the SPR
e-book retailers is as follows:

p;‘=3KC c]—Eacj +Lprr-Lgire ,Bl }

« 1 3
pl =—{(cz—cl+0{ce)+%ﬁlﬁr+§ﬁl r——,Blr+ ,Bl }

2” =%[(c2—c] +0{ce)+%,3l r——,Bl r+2,6’] r]

Zy =[ a jl{(cz - +0{ce)+7—2/,81Hr—%,BIHr—7—2/,BILr+%,BILr}

z =( : jl[(cz —¢ +acg)+g,BlHr—gﬂlLr_ﬂlLr}

c,—¢ )3

We can see that at the equilibrium of the scenario of incomplete information, the
SER retailer’s optimal price under competition will be higher than the scenario of

L .
complete information because pmwmp fete _ pwmp fete — ( ﬁl ﬁl I’) >0 . This

result reveals that under the scenario of information asymmetry, SER retailers will tend
to increase the price of their e-books. One explanation is that since there is uncertainty
in the strategies SPR retailers will take, charging a higher price helps SER retailers to
differentiate themselves with SER retailers and capture potential customers.

4 Conclusion

The introduction of smart phone in this industry may bring a significant transforma-
tion to the whole industry. This research uses a game theory approach to examine
competition brought by this issue. We distinguish our research by modeling the com-
petition as a two-stage game between two retailers who differentiate with each other
by selling e-books for different reading devices: Smart phones such as iPhone or spe-
cial equipment such as Amazon Kindle. We derive the equilibrium price and analyze
the factors that affect equilibrium prices under both scenarios of complete and incom-
plete information. Our results suggest that equilibrium prices decrease in cost due to
inconvenience of reading e-books. We also find that reduced cost of specific reading
equipment and information asymmetry leads to more intense price competition.
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Our research provides important managerial implications to retailers of information
goods. First, under competition of homogenous goods but on different consumption
devices, a company who wants to lower the intensity of competition needs to narrow
the difference of reading experience of consumers through different reading equip-
ment. Second, retailers under incomplete information are likely to differentiate with
his or her competitors by prices. Although our research is particularly relevant to the
e-book industry, it can be extended to other types of information goods on different
equipments such as playing digital music or videos through either Apple iTouch or
PDA.

This research has several limitations. First, we assume that both companies fix
price in the same stage. In reality, companies can take the strategy of waiting to see
their competitor’s behavior before they set their prices. Second, we only consider the
scenario in which the companies sell either e-books for smart phones such as iPhone
or e-books for specific reading equipment such as Kindle. For future research, it will
be interesting to investigate scenarios of competition where companies sell both e-
books for smart phone and e-books for specific reading equipment. We also observe
that there are new models of selling e-books online, such as providing a free first
chapter to customers. Investigation on those new business models can also be an in-
teresting extension of this paper. For example, Kindle recently has announced a
reader application for iPhones, which makes Amazon a seller of both Kindle-based e-
books and smart phone-based e-books. In that scenario, we will have competition
between sellers of both type of e-books and cannibalization is going to be an issue.
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Appendix

Proof of Proposition 1

We first get the profit function for both the SER and the SPR e-book retailers as

follows:

c,—C, + - —oc
7, = 2O TPy D e

C,—¢C
p +C¥Ce—p
”2:(P2_ﬁ1r) —_— _:Bo
€€

Then we take the first-order condition of both profit functions

or, _ 6=+ p,—2p — o,

=0
apl Cr—C
or, _ptoac,—2p, N Br 0
apz C,—C C,—C

The last step is to solve the previous equations simultaneously to get the optimal

solutions of prices and find the optimal result of Z accordingly.

Proof of Proposition 2
Similar to the proof of Proposition 1, we first get the profit function for the SER re-
tailer, the SPR retailer with high price strategy and low price strategy:
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T, = D1Hp17+ D1Lp1 (-7

_ p17(62—61 +p§l — P _acg) i p1(1—7)(62—cl +p2L — P _acg)
C,—C, c,—¢,

H
H (. H H p,tac,—p,
T, —(pz -5 r) -
€, G

L
L (. L L p,toc,—p,
7T —(pz -5 I’) -
€€

Then, we obtain the first order conditions of the previous profit functions and solve
them simultaneously to get the solutions.
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Abstract. Due to advances in technology and the rapid growth of online ser-
vices, a significant number of new and inventive web-based service models and
delivery methods have been introduced. Although online resources and services
are having an impact on more traditional service delivery mechanisms, it is not
yet clear how these emerging mechanisms for online service delivery will result
in profitable business models. In this paper, we consider emerging business
models for online services and their implications for how services are delivered,
used, and paid for. We demonstrate the changing roles of user / consumer and
provider / seller. We also discuss the applicability of different business models
for various domains.

Keywords: Business Model, Online Profit Model, Software-as-a-Service, So-
cial Computing, Virtual Worlds.

1 Introduction

Web-based services are having an impact on more traditional service delivery mecha-
nisms, raising questions concerning how these emerging mechanisms for online ser-
vice delivery will result in profitable and viable businesses and how the availability of
web-based services may co-exist with traditional service delivery models. In this
paper, we address the following question: What new business models are emerging
and how are they influencing the way services are delivered, used, and paid for?
We explore this question by first presenting three case studies of emerging online
services (software-as-a-service, social computing tools, and virtual worlds) which
were identified during a workshop (CASCON, 2008) where participants considered
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several questions about the services defined by each case study: essential elements of
the service type; current business models; current and potential target markets; vul-
nerability to other service delivery mechanisms; procedures for measuring the effec-
tiveness of the associated business models; and, potential user concerns. Outcomes
from the workshop were further researched and compared with a recent discussion of
emerging online services business models (Rappa, 2008). The results of that analysis
are presented in this paper as well as a description of how the typical roles of provider
/ consumer or seller / buyer are changing in the context of emerging online services.
As we move from a goods-dominant to service-dominant world (Vargo & Lusch,
2004), these roles are becoming blurred and additional third-party participants are
playing increasingly significant roles in successful online service business models.

Before we begin, it is important to clarify our meaning of business model in the
context of this paper. Al-Debi, et al. (2008) define business models for the world of
digital business by arguing that the dynamic environment, high level of competition,
and uncertainty in the world of digital business have created a gap between business
strategy and processes which requires new ways of thinking about business models. In
this paper, we adopt a more narrow definition of business model:

In the most basic sense, a business model is the method of doing business by
which a company can sustain itself -- that is, generate revenue. The business
model spells-out how a company makes money by specifying where it is posi-
tioned in the value chain (Rappa, 2008).

With this definition in mind, we examine three case studies by focusing on the essen-
tial elements of each service type, the current business models around it, and its
current and potential target markets. We also discuss vulnerabilities to other service
delivery mechanisms and outline possible procedures for measuring the effectiveness
of the associated business model and potential user concerns.

2 Software-as-a-Service

Software-as-a-Service (SaaS) is defined as a model of software deployment where an
application is hosted as a service provided to customers across a network. We differ-
entiate between providing SaaS to consumers (in which case it is typically a web-
based service with an associated end-user license agreement) and providing SaaS to
enterprise customers (in which case, the service provided is described in a contract or
service agreement).

In the SaaS model of software deployment, customers do not have to install and
run the software application on their own system. This means they do not have to
maintain, upgrade, operate and otherwise support the software application themselves
or through service and maintenance agreements. These tasks become part of the ser-
vice provided. However, this also means that they give up control over upgrades and
specific change requirements. The cost of the software is on-going as compared with
the typical one-time cost when software is purchased. This new model for software
deployment has some authors comparing SaaS to other radical shifts that have
affected the software industry such as PCs, client-server, and the Internet (Dubey and
Wagle, 2007).
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There are several organizations working to define levels of SaaS “maturity” (Ried,
2008 and Carraro, 2006). In the Forrester SaaS maturity model (Ried, 2008), the
highest (most mature) level includes provision of user-specific applications based on
packaged and custom business applications where these applications are orchestrated
and provisioned dynamically in a multi-tenant environment. The lowest level accord-
ing to Forrester’s maturity model amounts to outsourcing of information technology
services. These levels of SaaS maturity differentiate current versus future SaaS ven-
dors and the type of applications offered (such as customer resource management
(CRM), payroll, human-resources, financial services, supply chain services, etc.)
(Dubey and Wagle, 2007). Example services in this domain include Concur Tech-
nologies, Digital Insight, Digital River, Gmail for enterprise, Rightnow Technologies,
Rypple, Salesforce.com, Taleo, Ultimate Software, WebEx, WebSideStory, and
Workstream.

2.1 Suggested Pricing/Delivery Structures

The basic method of charging for SaaS is on a per time-period basis using a periodic
fee structure (i.e., leasing of software in lieu of owning licensed copies). Another
model uses on-demand pricing based on per-use, per-transaction, or per-feature. SaaS
vendors can also include targeted advertising in the software service delivery paid for
by a third party, which is frequently the case for the consumer-oriented SaaS.

2.2 Target Market Segments

In this paper, we have defined the target segment for SaaS as businesses or large
enterprises. However, SaaS shares similarities with consumer-oriented web-based
applications; therefore, future analyses may benefit from considering consumer-based
applications together with SaaS applications. Service providers may target the con-
sumer market by providing a service for free in order to create demand within organi-
zations for enterprise-wide use of the service — examples of this include Google’s
enterprise Gmail service (Press Release, 2007) and Rypple, a recent innovative offer-
ing that provides feedback and rating services to individuals and organizations
(Economist, 2008).

2.3 Procedures for Assessing Business Model Effectiveness

In the SaaS model, from the client perspective, the cost arising from a subscription or
pay model should be less than the cost of owning and maintaining the software. Effec-
tiveness may also be measured by the ability to achieve better service delivery
through SaaS. From the perspective of the SaaS provider, the effectiveness of the
business model is measured by the cost of providing the levels of service required
relative to the income generated from customers. SaaS vendors are less profitable than
some traditional software vendors today but this should change as SaaS vendors scale
(Dubey and Wagle, 2007).
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2.4 Vulnerability to or Threat to Other Business Models

Traditional delivery mechanisms of software development and sales and out-sourcing
models provide alternatives to the SaaS business model. The SaaS model, however, is
starting to threaten the out-sourcing environment and traditional licensed software.
Gartner predicts that 25% of new business software will be delivered as SaaS by
2011, and IDC forecasts a compound annual growth rate of 32.2% for SaaS over the
next four years (http://www.hroassociation.org/file/4035/software-as-a-service-.html).

2.5 User Concerns

Businesses moving from in-house IT installations to acquiring IT services through
SaaS may have concerns such as potential or perceived lack of customization, ongo-
ing cost, lack of ownership, issues of data security and reliability, and complicated
service contracts. Loss of control over software applications has been cited as a top
concern among potential SaaS users (Ma and Seidmann, 2008). An additional concern
is the difficulty faced by users when attempting to make non-customized software
applications fit smoothly within existing IT systems (Ma and Seidmann, 2008).

3 Social Computing Tools and Services

Social computing tools and services can be differentiated from other kinds of services
on the web by their use of user profiles, articulated social networks, discovery of
common interests, and collaborative processes to facilitate social activities through
computing technologies. Social computing tools and services tend to focus primarily
on communication systems that allow users to interact and share data, and collabora-
tive systems that enable information sharing and collaboration among users (Wikipe-
dia, 2009). Within this space, we see social-networking sites (i.e., LinkedIn, MySpace,
Meetup and Facebook), information and media sharing sites (digg, reddit, Flickr, You-
Tube and Blogger), and extensions to commercial sites (i.e., the rating systems of
Amazon and eBay). Some of these systems are very lightweight, such as the voting and
tagging systems of digg, reddit and Delicious; others support collaboration and com-
plex content creation, such as Wikipedia and Google Docs (Chi, 2008). Example ser-
vices in this domain include Blogger, Delicious, Digg, Facebook, Flickr, LinkedIn,
Live Journal, Meetup, MySpace, Nexopia, reddit, Twitter, wikis, Youtube, etc.

3.1 Suggested Pricing/Delivery Structures

Some social computing services have adopted traditional business models such as
advertising. Indirect ads are high volume and low price and are not targeted to users
or specific content on the site. They appear as banners or pop-up on the site and are
provided alongside content or as click-throughs before accessing content. Targeted
ads (such as Google Adwords) make explicit use of the context or exchange on the
site or the demographics of a site’s members. These work well for social networking
sites that bring people together on a specific topic or theme. Facebook does this
through their automated marketing (Facebook Ads, 2009). The social networking site
is typically paid by advertisers when users click on the ad using a cost-per-click or
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cost-per-impression model. Some brands engage with users of a particular site
through email, messaging, contests, and polls to raise the brand’s profile. This kind of
advertising is low volume but high price. Social networking sites also use the sub-
scription-based fee model, where users pay a fixed amount each time period. In some
cases the basic features of the site are provided for free and a premium version is
available through subscription. In some cases, the site is free but extras are provided
on a pay-per-feature or pay-per-use basis. In other cases, merchandise is sold that is
affiliated with the site but this method is more effective for advertising and building
loyalty than making money.

More novel business models include the brokerage and the affiliate-marketing
models. In the former, web applications bring buyers and sellers together and take a
percentage of each transaction that goes through, as is done by Paypal or eBay . An
analog for social-networking sites is the infomediary model, where the site monetizes
the value of the data collected from either users or producers including demographic
and browsing information or product information. In the affiliate-marketing model,
one (affiliate) website is used to drive traffic to another such that the target website
company compensates the affiliate website company. This kind of model is also mani-
fested as referrals in Amazon or iTunes, for example. Many community sites are free
but benefit from the value created by that community (for example, Wikipedia). Some
sites allow users to create applications that serve as ads or channels (e.g., Facebook)
by having a viral effect among connections when popular participants use or talk
about products. Note that targeted advertising based on analysis of content submitted
by the user as is used in Gmail can be met with resistance in social networking sites.

3.2 Target Market Segments

The target market for social computing tools is primarily consumers although many
enterprises make use of internal social computing tools to connect employees and
enable collaboration. In this paper, we limit our discussion to social networking sites
for the consumer market.

Consumers are motivated to participate in (sometimes more than one) social net-
work for different reasons and multiple social networks often overlap in their popula-
tions. For example, there are people on both LinkedIn and Facebook but there are
people on LinkedIn who do not participate in Facebook. Facebook is primarily about
connecting and sharing with friends and others in one’s life (Facebook, 2009).
LinkedIn is primarily about connecting one’s professional network to help in career
advancement (LinkedlIn, 2009).

There are also specific target markets for social networking sites. Some target
people within a geographic location, others bring people in a specific demographic
together, others are promoted as environments for a particular activity or theme, and
some social networking sites target specific media such as video (YouTube ) and pho-
tographs (Flickr). A large demographic of users of many social networking tools are
young people. As these people enter the workforce, the target segments for social
computing tools will change and their use in corporate settings may grow.
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3.3 Procedures for Assessing Business Model Effectiveness

From a user perspective, the models are effective if they provide enhanced interac-
tions and data sharing and ways for people to connect with others without excessive
cost (through subscription or up-front monetary costs) or overhead (too many or ob-
trusive advertisements or a feeling of loss of control of user information). From the
perspective of the social networking site, business model effectiveness depends on the
ability to attract a sufficient number of users, such that revenue (from any of the vari-
ous methods employed by the site) exceeds the cost of providing the services. Effec-
tiveness may also be measured by users’ loyalty, as indicated by the length of their
membership history, the frequency with which they log on the site, and time they
spend on it.

3.4 Vulnerability to or Threat to Other Business Models

Most models rely on a large number of participants; therefore, social computing sites
can compete with one another for their user base. With the low cost of entry, many
sites are emerging that provide free services. Sites that provide a base service for free
and charge for features or a premium service risk charging for what others are provid-
ing for free. They also risk alienation by subscribers when service levels change.
Since the user base is drawn from the world’s population, there can also be problems
administering online payments of some users and with some forms of advertising.

3.5 User Concerns

A primary concern of users of social computing sites is privacy and having their in-
formation exploited by the service provider (Schmidt, 2006 and Baute, 2009). Nearly
700,000 Facebook users complained when Facebook launched a feature called News-
Feeds that sent a notice to people's friends registered with the service when their pro-
file was updated (Solove, 2008). Facebook was met with another privacy objection
when it attempted to launch a two-part advertising system. Whenever users wrote
something positive about a product or a movie, Facebook would use “Social Ads” to
send friends their names, images and positive endorsement in advertisements. “Bea-
con” was used to allow data-sharing among Facebook and other commercial Web
sites such that if a user made a purchase on one of the networked Web sites (for ex-
ample, bought a movie ticket on Fandango), that information would pop up in that
person's public profile (Solove, 2008). Both of these applications were changed after
the ensuing user outcry and an online petition (Solove, 2008). Providers of social
computing services must be careful not to violate the trust of their members.

4 Virtual Worlds

Virtual worlds provide an online three-dimensional environment where thousands of
people interact simultaneously through their avatars (representations of themselves).
The history of virtual worlds can be traced back to their precursors in electronic gam-
ing and online social networking (Messinger, et. al., 2009). Now, virtual worlds blend
synchronous 3D video engagement with social computing functionalities, enabling
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people to interact with each other in settings where users are free to pursue their own
personal objectives for participation. Many companies have a presence in virtual
worlds and use these spaces for brand awareness, advertising, selling (virtual and real
goods and services), and communication with customers and among employees
(DMD, 2007). These varied uses are resulting in many unanticipated implications for
how we work, learn, interact, use the Internet, shop, and play (Messinger, et. al.,
2009). Several different kinds of virtual worlds exist for different target markets and
with varying kinds of business models. A typology of virtual worlds is presented in
(Messinger, et. al., 2008); two of the five dimensions that define this typology consist
of the profit model and the target population. Here, we provide a brief overview of
this work. Example services in this domain include ActiveWorlds, Club Penguin, En-
tropia, Neopets, Habbo Hotel, Second Life, WebKinz.

4.1 Suggested Pricing/Delivery Structures

Several of the pricing and delivery structures presented in the previous two sections
are also used in virtual worlds including providing a free basic service and charging
for a premium service (ClubPenguin), advertising (ActiveWorlds), and charging for
features (such as Land in Second Life). Virtual worlds mimic real world spaces and
many physical advertising features also exist in virtual worlds such as billboards and
kiosks. One distinctive model, used by Webkinz, targets children and creates a strong
link between the virtual and the real world. To obtain an avatar in Webkinz, a stuffed
animal plush toy is purchased which comes with a login code onto the Webkinz
World. The child’s avatar is a matching virtual pet, which “lives” in a pet-oriented
virtual world. This world, which monetizes its value through the sale of ancillary
objects, constitutes an additional kind of business model.

4.2 Target Market Segments

Several different kinds of virtual worlds target users by age, gender, activity, and ge-
ography demographics. There are education-focused virtual worlds, which provide
opportunities to achieve training in specific areas such as architecture and design,
procedural skill development, and language learning. There are also theme-based vir-
tual worlds designed to support a particular type of media content (e.g., vSide pro-
motes music through audio and video). Geographic-focused virtual worlds target
members within a particular country or geographical region and use the national lan-
guage for in-world interactions and communications (e.g., the HiPiHi interface is in
Mandarin, targeting users from China). Some virtual worlds provide environments for
children or teenagers (Whyville) and focus on a particular in-world population such as
animals (Webkinz, ClubPenguin). Finally, some virtual worlds do not target any par-
ticular market but provide a self-determined or open-objective environment that can
be used in creative ways by its participants to augment their real social or business
lives (e.g., Second Life, Kaneva).

4.3 Procedures for Assessing Business Model Effectiveness

Several factors may influence the effectiveness of virtual worlds’ business models.
For example, it should not be too difficult to become proficient in experiencing the
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world. Furthermore, several popular business models provide opportunities for users
to create value by creating their own virtual objects or by doing work, giving rise to a
business ecosystem. Finally, providing social networking elements together with the
ability to accomplish tasks (as in online games) and the opportunity to transcend
physical barriers makes virtual worlds attractive for many people; thus, supporting
pricing strategies which rely on large numbers of participants.

4.4 Vulnerability to or Threat to Other Business Models

Simpler 2D social-networking sites provide similar value and benefits to users with
less overhead. Online games can provide a social interaction along with quests or
specified goals that attract some users. However, virtual worlds provide a distinctive
environment with many potential benefits and issues that have not yet even been
explored.

4.5 User Concerns

A primary concern is the high level of technical ability and set-up required for some
virtual worlds. Users can also encounter in-world behaviors and environments that
may make them feel uncomfortable.

5 Implications of Emerging Business Models

In the previous sections we described business models used for three types of new
online services. In this section, we synthesize salient features of these business mod-
els in a larger context. In Table 1, the rows describe four generically different classes
of service. For each, we describe the nature of the value exchange and common fee
structures. The four classes of business models consist of the following: (1) computa-
tional processing and database services, offered as old-style utilities; (2) content pro-
viders from the old media (gathered by news teams and shared through wire services)
and new media (gathered from the Internet or created by online communities); (3)
transactional services for physical products and packaged software information, or
media products; and (4) brokerage or affiliate models that help bring partners together
to make their own transactions or barter. The value exchange column largely follows
Rappa’s (2008) categorization of business models. The fee structures provide ways to
monetize the value created by the business model.

In the value exchange, we consider three main parties (user, provider, and third-
party). The third-party category can take on several different roles: broker, advertiser,
infomediary, sponsor, and affiliate. The category denoted as users can also be referred
to as buyers, consumers, customers, end-users, subscribers, community-of-users, or
audience. Providers are also referred to as sellers, firms, wholesalers, retailers, e-
tailers, merchants, applications, or website owners. In addition to identifying the roles
of the three parties, in our analysis, we consider business models that include both
financial and service exchanges. Our summary synthesis in Table 1 shows that for
different business models each of the three parties can be providers or receivers
(exchangers) of value and the value exchanged might be money, services, or both.
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Table 1. Service Classes, Business models, and Fee Structures

Service Class

Value exchange: Business Model

Fee Structures (with Examples)

Computational
processing and database
services — offered as old-
style utilities

Utility Model: User pays $ to provider; provider
provides service to user.

Fee-for-Access: Various forms of SaaS.

Fee-for-Service: Salesforce.com, Concur
Technologies, Digital Insight, Digital River,
Rightnow Technologies, Rypple, Taleo, Ultimate
Software, WebEx, WebSideStory, Workstream

Content providers in the
old media (gathered by
news teams and shared
through wire services)
and new media (gathered
from the Internet or
created by online
communities)

Advertising Model: Third-Party (advertiser) pays $
to content provider; provider places advertising in
media; end-user receives services for free and is
exposed to advertising.

Fee-for-Service: Google, Yahoo, Standard
newspapers such as the New York Times. Applies
for advertising, wherein

Subscription Model: User pays $ to provider;
provider provides service to user.

Fee-for-Access: Standard newspapers and cable TV.
SaaS applications.

Fixed Fees: World of Warcraft

Infomediary Model: Third-party service provider
pays $ to info provider; info provider consolidates
list of service providers; user selects service
provider; third-party provides service to user. (User
may also co-create the service and provide ratings of
service providers.)

Fee-for-Service: Doubleclick, Cnet. (the only
difference from traditional media is the nature of the
content).

Community Model: Provider makes available
service to user; users create content which attracts
other users; third-party pays $ to provider
(advertising); user may pay $ to provider
(subscription).

Free: Wikipedia, Facebook, Youtube, Amazon
customer review

Fee-for-Access: Second Life, LinkedIn, Cyworld,
ClubPenguin, ActiveWorlds, World of Warcraft

Fee-for-Service: Facebook Ad, Youtube Ad, Second
Life Land, ActiveWorlds Land, Webkinz Toys
(Ancillary objects), World of Warcraft merchant (in-
world)

Transactional services for
physical products and
packaged software
information, or media
products, and

Merchant: User provides $ to provider; provider
makes available products or services to user;
provider may create service or procure products or
services from third-parties for $.

Fee-for-Service: Most standard eCommerce:
1800flowers.com, Applefs iTunes Store,
Borders.com, sears.com, runningroom.com.

Manufacturer (Direct):User pays $ to provider;
provider sells product or service to user

Fee-for-Service: lkea, SaaS.

Brokerage or affiliate
models that help bring
partners together to make
their own transactions or
barter.

Brokerage: User pays $ to broker; broker facilitates
match-up of users and service providers (which may
involve a service exchange).

Free: FriendFeed.

Fee-for-Service: eBay (auctions), expedia.com
(travel), Comfree (real-estate). Often commission
based.

Affiliate: Users click through to third-party for
service; third party pays $ to provider; user pays $ to
provider.

Fee-for-Access: Google Affiliate Network

Fee-for-Service (per click): Amazon Affiliate
Program

Table 1 also highlights three types of fee structures — fixed fees, fee-for-access, and
fee-for-service — chargeable with online services, provided that proper metering
technology is available. This contrasts with traditional broadcast media for service
delivery, such as radio and TV over the airwaves, which is not metered when used. If
fee-for-service is not metered, then a fixed or periodic fee may be the only alterna-
tives available. Periodic payments may be suitable when users are loyal to particular
content or service stream, and for which there are periodic updates.

It is worth acknowledging that a key advantage of offering computational process-
ing and database services online consists of centralized economies of scale for the
provider on the supply side, with remote dissemination on the demand side. The first
online service class described in this paper, software-as-a-service, falls under the first
class of business models (online computational processing). By contrast, a key advan-
tage of new media consists of decentralized content creation by users themselves on
the supply side (and again remote dissemination on the demand side). The second and
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third online services described above, social computing and virtual worlds, fall under
the second class of business models (specifically new media content co-created by
users). In distinct contraposition relative to these first two classes, the last two classes
of business models (transactional services and brokerage models) were among the
first tried on the Internet and are also common to old-style commerce.

Firms with monopoly power are often in a best position to charge fixed fees for
bundled services. In the presence of competition, one may expect de-bundling and
sales of products and services on the basis of fee-for-service. Also, the availability of
substitutable online services may influence the fee structure a competitor can charge,
especially when similar services are available for free. Finally, fee structures are also
influenced by the target market, which may be consumer or business-to-business
markets.

According to old-style “Product Dominant Logic”, products are transacted between
buyers and sellers (either manufacturers or distributors). According to “Service-
Dominant Logic,” users participate in co-creating value with service providers. In the
former, buyers pay sellers. In the latter, the party that “should” pay for service is far
less clear-cut. When users are creating content, themselves — and the content is what
attracts traffic — it may be best for the service provider to allow users to create content
for free (or in extreme cases pay users for creating content). Generally, we think that
the party who receives the service tends to be the party that obtains greater value from
the relationship or exchange. In many situations, several parties contribute services
and create value.

Note that advertising and subscription models tend to work in tandem, whereby
fees are charged to advertisers for access to the subscribers, and fees are charged to
subscribers for access to the content. These models are traditionally for older media,
such as newspapers, cable TV, radio, and movies. Many services provide a basic ver-
sion for free and a premium for-fee service. This can encourage loyalty from users
and help build a community. Other factors that contribute to different fee structures
include competition in the market, allocation of value between the receivers, levels
and update frequency of service, and content generation mechanism.

Clearly, a particular service may combine several different business models, and it
is the target market that influences the choice. Services used by enterprise or business
customers use different business models than services for consumer markets. The
willingness to pay by business customers may be influenced by the availability of in-
house IT services and out sourcing arrangements. In addition to these factors, the
amount of customization available to users can influence choice of business model.
Finally, we note the low cost of entry for many online services often prevails such
that different services with varying business models can be tested and evaluated with
low initial investment.

6 Conclusions and Future Work

In this paper, we analyzed three types of online services and their corresponding busi-
ness models. The variety of services offered, the range of their domains, and the com-
plexity of the business models they adopt highlight the movement from goods-dominant
to service-dominant logic as described in (Vargo & Lusch, 2004). There is opportunity
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for new online services to emerge that make use of the large numbers of people, open-
ness, globalization, and low cost of entry to be successful by employing new and crea-
tive business models on the web. However, it will be interesting to see what effect the
global economic downturn will have on the business models and services described. As
funding sources dry up it will become less attractive for entrepreneurs to create a new
online service with the hope that a large company will buy it. In the future, we plan to
extend our analysis to additional domains such as gaming, dating services, telecom ser-
vices, and 3D design and manufacturing and to examine additional success factors such
as those reported for user-community-driven Internet ventures (Loebbecke and
Huyskens, 2008).
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Abstract. The way the Internet has connected millions of users at negligible
costs has changed playing field for companies. Several stakeholders can now
come together in virtual networks to create innovative business models that
would be unfeasible in the physical world. However, the more radical the
departure from the established models of value creation, the bigger
the complexity in ensuring the sustained interest of the involved parties and the
stability of the bonds. To address this problem, we sought inspiration in the
Actor-Network Theory (ANT), which is capable of providing insights into
socio-technical settings where human and non-human agents interact. We
describe how several of its principles, ideas, and concepts were adapted and
embedded in our approach for complex business model design or analysis. A
simple illustration is provided. Our iterative approach helps systematically
scrutinize and tune the contributions and returns of the various actors, ensuring
that all end up with an attractive value proposal, thus promoting the robustness
of the network. Guidelines for the services that an underlying information
system must provide are also derived from the results.

Keywords: Actor-network theory, business model design, business model
stability, value networks.

1 Introduction

Information and communication technologies have been steadily transforming the way
companies conduct business. The Internet, for instance, has enabled unprecedented
ubiquitous connectivity at negligible costs. This, in turn, has sparked innovative business
models and significant power shifts. Amazon displaced established booksellers;
Priceline.com gives its users the possibility to name their own price when shopping for
flights, hotels, and car rentals, by aggregating demand and then negotiating with suppliers
of those services. A number of exciting new ventures continue to emerge, using the web as
a platform.
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In the business models described above we can find phenomena of cooperation and
competition, known as co-opetition (Tapscott, Ticoll and Lowy, 2000). It is urgent to
introduce new tools to address this business model complexity, which cannot be
developed based on intuition and hints alone. We present a novel approach to aid in
the design, analysis and tuning of these business models, ensuring that all required
actors have an enticing reason to participate. An iterative and incremental process of
negotiation seeks the alignment of their interests, so that each can find an attractive
and sustainable value proposal. The outcome is a balanced business network that
documents all the interactions between actors, their contributions, their returns, and
provides clues to design the supporting information system.

Researchers advocate that system development failures can be attributed more to
social and organizational factors than technical ones (Doherty and King, 1998). In the
interconnected worlds we described, these factors assume a reinforced significance.
They can provide valuable insights about organizational, social and political
viewpoints (Rose and Scheepers, 2001), improving the knowledge about the business
scenario. We used concepts and contributions from Actor-Network Theory (ANT), to
complement business model theories. As a result, contextual influences were
integrated in the model specification, clarifying contextual perspective.

We illustrate ANT’s contributions to the approach through its application to the
case of a portal-supported mediation business to manage restaurant order requests.
Based on simple examples, we describe the ANT’ concepts that inspired us, how they
were adopted, the problems they solved, and the artifacts we created to apply them in
the field. This assimilation of ANT’s principles makes it possible to create innovative
forms to interact with the stakeholders and understand the emerging value network.
The analysis of the value proposals also affords clues about the services that must be
provided by the supporting information system.

The remainder of the paper is structured as follows: section 2 explains the
innovation introduced by value network concept in the business model analysis.
Section 3 briefly presents ANT, while section 4 clarifies why we sought inspiration in
a social theory. Section 5 illustrates how ANT’s concepts were integrated into our
proposal to align actors’ interests and achieve a stable network, and how the approach
works and what are its main results. Finally, in section 6, conclusions are provided.

2 From Value Chains to Value Networks

In 1985, Michael Porter (1985) introduced the concept of value chain — a set of
interrelated generic activities common to a range of firms. Products pass through all
the activities of the chain in order (Figure 1). Upstream, suppliers provide input.
Then, the firm adds value to this input, before passing them downstream to the next
actor in the chain, the customer.

Stabell and Fjeldstad in (1998) supervised the application of the value chain model
to more than two dozen firms, from a variety of industries. They found the value
chain well suited to describe and understand traditional manufacturing companies, but
less appropriate to the analysis of activities in a number of service industries. With the
technological advances and the use of the Internet as a business platform, this
limitation is emphasized. Firms are more properly viewed as connected to each other
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Fig. 1. Porter’s Value Chain (adapted from (Porter, 1985))

in multiple networks (Gulati, Nohria and Zaheer, 2000). Amit and Zott in (2001) also
stated that innovative value proposals, supported by new forms of collaboration, go
beyond the value that can be realized through the sequential configuration of the value
chain.

Cisco’s business model is an excellent example of these value chain configurations.
The company delegates physical production and other non-core functions to partners
around the world. It concentrates itself in increasing the value proposal of its services. The
new value proposition is service-enhanced customization (Tapscott, Ticoll and Lowy,
2000). Figure 2 illustrates the Cisco value map configuration. Those relationships would
not show up in the classic “value chain” analysis.
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Fig. 2. Cisco Value map (adapted from (Tapscott, Ticoll and Lowy, 2000))
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The highly dynamic changes in the configuration and inter-relationships of the
business players provide new opportunities (Gulati et al., 2000). Factors that have
always seemed peripheral turn out to be key drivers of change in a company. Invaders
from previously unrelated sectors could change the rules of the game overnight
(Normann and Ramirez, 1993). In such a volatile and competitive environment, the
analysts need to consider not only the behavior of a given company, but its universe
of interactions. This dynamic capacity of adaption provides the ability to look at the
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system from the point of view of the final customers, fitting the solutions obtained
with the customers’ demands. Gordjin (2002) and Osterwalder (2004) works are
examples of the research performed in this field.

With the Internet capacity to connect stakeholders at negligible costs, the dynamic
and complexity of the networks configurations increased, as well as the importance to
consider the social aspects of those configurations. To integrate this perspective in the
approach, our perception and vision of the network is inspired by ANT. We present
this theory in the next section and subsequently explain how it helps us in the
approach conceptualization.

3 A Brief Overview of Actor-Network Theory

In 1981, Michel Callon and Bruno Latour developed ANT (Callon and Latour, 1981).
Subsequently, ANT has been enriched by its original actors and others like John Law
(1992) and Madeleine Akrich (Akrich and Latour, 1992).

According to ANT the networks are a shifting system of relationships, alliances
and exchanges among their elements (Underwood, 1998). These networks are
heterogeneous — link together human and non-human actors (e.g., people, machines,
software, and ideas) — but ANT describes them using the same language, and analyses
them in the same way. ANT considers that social and technical perspectives are
entangled and, for that motive, they must be analyzed together and with the same
degree of importance (Akrich and Latour, 1992). The symmetric treatment has been
criticized in the literature (Collins and Yearley, 1992). However, we do not interpret
that assumption literally. In our approach, to regard them as equal means considering
the roles, activities and importance assigned to both types as they are engaged in the
network.

Each actor has its own view of the network and its individual goals. These goals
gain relevance when, through negotiation processes, they are shared by different
actors, creating a common set of interests. Actors’ heterogeneous interests become
aligned and embedded into technologies that stabilize the network, at least
temporarily (Callon, 1991).

The process of negotiation between the actors involves two concepts: translation
and inscription. The former is responsible for the interpretation and conciliation of
positions/commitments, which can lead to representations of common interests
(Callon and Latour, 1981). The latter describes how patterns of behavior are “wired”
into the network, using artifacts, to create action programs (for instance, the rules for
processing a customer complaint) which the actors must fulfill (Latour, 1991). These
concepts influence themselves mutually, enabling a relative stability or the exposition
of new issues that will contribute to new network configurations. Translation includes
four distinct phases (Callon, 1986):

e Problematization: a focal actor (the ones driving the creation of the new network or
changes to the existing one) frames the problem and defines the identities and
interests of other actors that are consistent with his/her own. The focal actor renders
her/himself indispensable by defining a process under her/hir control that must
occur for all actors to achieve their interests. This process according to (Callon,
1986) is defined as an obligatory passage point. The actions performed by the focal
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actor can be viewed as part of a strategy to align the other interests with her/his own
(Tilson and Lyytinen, 2005).

e Interessement: encompasses the strategies by which the focal actor attempts to
enroll others (includes searching for new allies, isolating actors and encouraging
others to overcome obstacles in the way of passing through the obligatory passage
point). This is the process of recruitment of actors — creating an interest and
negotiating the terms of their involvement. Groups of actors with the same goals
can be represented by a single actor (spokesperson).

e Enrolment: requires more than one set of actors imposing their will on others for
enrolment to be successful (Uden and Francis, 2009). Actors achieve that when
they take on the network’s problematization as their own and accept the roles
defined for them in the newly defined network during interessement. This leads to
the establishment of a stable network of alliances.

e Mobilization: occurs when translation is complete, actor interests are stabilized and
controversy is removed. Mobilized actors are committed to a common course of
action (Holmstrom and Robey, 2005). These actors are given the tools to create for
themselves an interest in the network or to develop sub-networks. Due to the wide
acceptance of the solution adopted, the number of absent entities represented by
spokespersons increases (Uden and Francis, 2009). In order that the spokesperson
will not betray the interests of their group a set of methods are developed.

Inscription is the act in which actors perform on other actors, shaping their
attitudes and properties (Akrich and Latour, 1992). This process consists in the
definition of a program of actions that specify the requirements of the network,
embedding the social agendas of the actors into technical artifacts, such as
information systems. Human actors are able to inscribe onto non-human actors, and
vice-versa (Lindahl, 2005). As inscriptions become stable and routine, they reduce the
possibility of being challenged or questioned at a later date (Callon, 1991; Holmstrom
and Robey, 2005).

4 Why Seeking Inspiration in Actor-Network Theory

New solutions are required to systematically integrate the nature and behavior of the
business models into design. Our approach proposes a radical departure from the
dominant conceptions in the literature and adopts a social-technical approach inspired
by ANT. One of its main contributions is the revolutionary and freshness towards the
concept of network. ANT views a network as a series of transformations
(translations), in which each actor is influenced by its relationships.

ANT’s rich vocabulary describes how the actors come together to create a network,
their relationships, the diversity of flow between them, and the agreements they
establish. It offers complementary perspectives of the network. ANT’s capacity to
disclose the value that each actor provides to the network, as well as its ability to
analyze actors’ relationships reveal tactical insights. This information is used by the
negotiation artifacts created in our approach to develop a business model that ensures
sustainable value proposals for all the actors (as suggested by ANT). To provide
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feasible scenarios in the negotiation process, we take into account information such
as: the actors’ gains, efforts, and relationships.

Our approach also provides clues for the development of the information system
that will support the network. We, much like others (Mumford, 1983; Holmstrom and
Robey, 2005), believe that information systems development is a socio-technical
process. Under this perspective no project is purely technical or purely social. The
social aspects’ importance and impact is also emphasized by (Schmidt, Lyytinen, Keil
and Cule, 2001), who defend that many of the success/failure factors are organizational
rather than technical. Integrating ANT principles in our approach allow us to increase
the chances of developing an information system that is able to respond to the business
model demands.

The integration of the concepts provided by ANT in the design of business models
demands a new analytic perspective. “Artists, writers, and scientists do not hesitate in
their creative efforts and researches to borrow ideas outside their special fields”,
begins Philip Wiener, in his preface to the Dictionary of the History of Ideas (1974).
How to adopt ANT to design business models and their supporting information
system remains open to research’s imagination and is not prescribed by ANT’s
proponents. According to Law, “Only dead theories and dead practices celebrate their
self-identity. Only dead theories and dead practices hang on their names, insist upon
their perfect reproduction” (Law, 1999). Also Latour describes ANT as very crude
method (Latour, 1999).

ANT’s ideology is embraced in our approach through the development of an iterative
and active negotiation processes that intend to achieve the alignment between the
stakeholders’ interests. In this process, stakeholders are identified and characterized,
their relationships are understood, and the overall scenario is described. However, our
approach does not intend to produce just a detailed description of a story. We developed
a set of artifacts to assist the negotiation process and enhance visibility over the
interplay of aims of each actor. The insights obtained enable the tuning of the alignment
of interests, in order to balance them and ensure sustainable value proposals for all the
actors. Our aim is to ensure that each stakeholder gets what is expected and, thus,
becomes committed to the enduring success of the emerging value network.

5 A Business Model Design and Analysis Approach Based on
Actor-Network Theory

In this section we will clarify how ANT’s ideas and concepts influenced our
approach. For each contribution borrowed from ANT, we will explain the problem it
helps to solve, as well as the artifacts developed to apply its principles in the field.
ANT’s contribution is illustrated through simple examples, obtained by applying the
approach to an illustrative business idea. This idea was chosen because of its
simplicity, which allows the reader to concentrate on the adaptation of ANT and not
on the case specifics. It must be stressed, however, that the proposal itself emerged
and was validated by combining case studies Yin (2003) and action-research
(Baskerville and Wood-Harper, 1996), both applied to complex real world systems.
This multi-methodology tactic was used to minimize the limitations of individual
research approaches (Bouwman, Hooff, Wijngaert and Dijk, 2005).
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5.1 FoodAtYourDisposal Business Idea

FoodAtYourDisposal is a company that intends to create a business to manage take-
away orders for several restaurants. The mediation between the customers and the
restaurants should be supported by a portal. When an order is received, the request is
sent to the selected restaurant that confirms the availability to satisfy the request.
When this happens, a cooking time is presented and the portal sends the information
back to the customers, to reconfirm. If they agree with the presented conditions, a
staff from FoodAtYourDisposal will pick up the order at the restaurant and deliver it
to the customer, from which payment will be collected.

FoodAtYourDisposal revenues are obtained through a small activation rate to
access the portal and a fee of 5% over each request. Paying extra fees, the restaurants
can strengthen their presence in the portal (e.g., put their menus at the top of the
search results list or have special sections to advertise promotions).

5.2 Assessing the Business Model

Our proposed approach is organized in three phases. First, we identify the network
actors and study the structural aspects that influence their behavior. Then, we analyze
the network and suggest eventual adjustments to better align their interests. Finally, in
the third phase, we evaluate the business model stability.

Phase | — Identification of actors and of structural aspects

We need to identify and characterize the actors, as well as to analyze the scenario in which
the network will operate. As a source of inspiration we use ANT’s Problematization
concept, which guides us on our study of understanding actor interests, behaviors and
relationships. The items that we use to describe those aspects are introduced in Figure 3
through the application of our approach to the FoodAtYourDisposal’s business idea. In
this scenario, we identified four actors: FoodAtYourDisposal’s board, the portal, the
restaurants, and the customers. The first two are characterized and used as an example of a
human and non-human actor (top row), respectively.

The characterization of the actors enhances the visibility over the interplay of
interests. For instance: “Relevance” exposes the actors’ importance in the network,
which provides clues on how to respond to their demands; “Relationships” (respecting
ANT’s recommendation of following the actors) depicts each actor’s interactions,
which allows to spot future alliances or possible conflicts. When focal actors
characterize the network scenario (Figure 3, row below) they can use the privileged
information about the other actors to define the “Present goals” and “Organizational
Interactions”. The former gather all the information obtained for each actor, balance
it, and propose a first draft of the network goal. It corresponds to ANT’s obligatory
passage point. The latter, based on the actors’ individual relationships, allows the
focal actors to perceive the existing relationships and to disclose the entire network
configuration. The remaining items of the network scenario are introduced to provide
clues about structural restrictions that may influence the actors’ relationships,
complementing ANT’s perspective.
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* Relevance: high (fundamental to deploy and maintain the business) * Relevance: high (critical to support the business)

= ps: restaurants, c s * Relationships: customers, restaurants

* Roles: defines Company’s strategy; manages financial viability; * Roles: provides features that stimulate the use of the platferm;
supervises operational aspects; manages the interaction between manages portal database; analyses profiles; supplies data to
restaurants and customers; develops and maintains the portal enhance advertising mechanisms; mediates orders request

Goals: obtain revenues; deliver the food on time; offer a good set of
order and reservation choices; allure a high number of portal users

Present goals: encourage restaurant participation in the project; offer gualified services; advertise the business; assure customers satisfaction

Organizational interaction: the portal acts as a mediator between the restaurants and the customers that intend to reqguest a service;
FoodAtYourDisposal establishes agreements with the restaurants

Existing power relationships: FoodAtYourDisposal enables the restaurants to advertise their products on-line; FoodAtYourDisposal depends
economically on fees it charges to the restaurants; FoodAtYourDisposal established agreements with the restaurants to offer differentiated
proposals; FoodAtYourDisposal depends on the number of active customers

Institutionalized sanctions: restaurants that do not provide quality services, or do not pay the established fees can be removed from the
database; customers that don't pay their bills are not allowed to request more services

Existing rules: restaurants should answer the requests as guickly as possible; restaurants must pay the fees on time; users must pay the order
to the delivery staff

Available resources: computers, netwerk infrastructures, technical knowledge, motorcycles

Direct rivals: Not known

Fig. 3. Topics that describe actors and the network scenario

Phase Il — Negotiation towards alignment

This phase aligns the interests of the various participating actors (in terms of their
contributions and returns), so that the resulting network is balanced and resilient in
pursuing the goal set by the focal actors. To help us in this endeavor, we conceived
four artifacts illustrated in Figure 4:

e Common Goal Diagram (Cell 1). Inspired by the concept of interessement, it
aims to understand how actors can be engaged. With this purpose, it
describes how each activity contributes to the overarching purpose of the
business model and how individual goals interlock in a solid network of
interactions that supports the ultimate objective. For instance, the activity
“Order request” receives contributions from other activities, and contributes
itself to the network goal.

e Negotiation Diagram (Cell 2). Influenced by the concept of enrolment, it
describes the adjustments carried out by the actors to establish a stable
network of alliances. This diagram is enhanced progressively as the
negotiations to align the various actors’ interests demand adjustments. This
process is completed, similarly to enrolment, when the actors perceive the
proposed business model as their own.

For the case in analysis, it allows us to recognize the influences that the
actor “Customer”, who performs the activity “Order request”, suffers or
exerts on other actors and activities. These influences can be rated on the
scale [-3..3]. A negative value means that the actor must spend effort to
contribute to the activity, whereas a positive value indicates how much the
actor gains. The activities analyzed are the ones directly connected with the
Common Goal Diagram (Cell 1). A Negotiation Diagram should be created
for each of these activities, as well as for activities that can compromise the
achievement of the overarching goal of the business model.
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Fig. 4. Artifacts used in the negotiation process

Value Proposal (Cell 3). It integrates in our approach ANT’s principle of
following actors’ relationships. With this purpose, the diagram describes the
value proposals ascertained among all actors in the previous negotiation
process. We characterize these value proposals according to several types of
flows: materials or services, finance, information, influence and intangible
connections (e.g., customer loyalty, and relationships between actors). To
enhance readability, the different flows can be represented in layers that can
be analyzed in isolation or overlaid. The full value proposal among the actors
of FoodAtYourDisposal business model is represented in Figure 5.

Program of actions (Cell 4). After achieving an alignment of actors’ interests
and a description of their value proposals, it is possible to specify the
activities that they should perform. These activities support the actors’
individual goals, and the choreographed unfolding of their roles describes the
network behavior. The program of actions materializes the ANT concept of
inscription. It represents the first attempt to achieve a stable network
configuration and to inscribe actors’ requirements into technical artifacts,
such as information systems.

Phase Il — Assessment of business model stability

After understanding the network of interactions that compose the business model, it
becomes necessary to assess its stability. We look for acceptable trade-offs between
the effort demanded of each actor and the benefits it gets to ensure their sustained

interest

in participating, as suggested by ANT’s mobilization phase.
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Fig. 5. FoodAtYourDisposal’s value proposal

We study network stability and its value proposal configuration from three
different perspectives:

e The activities carried out by the actors that contribute to a specific value
proposal. It reveals the actors associated with a specific value proposal,
clarifying their contribution to the network goals;

e The correlation between value proposals and actors’ efforts or gains. Helps
detect possible imbalances for each actor, leading to adjustments in the
business value proposal if it does not correspond to the actors’ expectations;

e The influence among the different value proposals. It anticipates any
“domino effects”. For instance, an actor can be involved in a particular value
proposal that influences positively the value proposals of others. If that actor
decides to quit the business, the gains of others could be affected, potentially
leading them to reconsider their participation as well.

Besides the described guidelines, special attention should be given to important
actors with major influence in the network, such as those who invest considerable
time or money, those that hold key resources or capabilities, those with a high degree
of influence, those that connect sub-domains (e.g., an actor who works in automobile
industry and is a university lecturer), those that cannot be replaced, or those that are
central (those located in the position with most connections and relationships). The
centrality concept, borrowed from social network analysis, can contribute to enhance
the business stability evaluation in our proposal, and we plan to include it in the future
(Wasserman and Faust, 2008).

The information gathered in the approach (e.g., actors, activities, and value
proposals) allows the definition of the business services and of the activities that the
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information system supporting the network should provide. This perspective, based
on the concept of business services, offers a high level of abstraction that will
establish a connection with the internal business processes implemented by the actors.
For the reasons aforementioned, we are considering a mapping to a service-oriented
architecture.

6 Conclusions

We presented an approach to help design and assess the soundness of inter-
organizational business models. In an iterative negotiation process inspired by ANT,
we analyze the interplay of interests of all involved actors from organizational, social,
and political viewpoints. As shown, ANT provides clues to develop flexible
mechanisms that assist the management of uncertainty and ambiguity in business
models. It helps us ensure that each actor gets an attractive value proposal and, thus,
becomes committed to the enduring success of the emerging value network. Tracing
the activities that the actors must perform to obtain their value proposals also provides
indications about the services that must be provided by the information system
supporting the network.
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Abstract. Increasing potential for turnover in e-commerce is inextricably linked
with an increase in risk. Online retailers (e-tailers), aiming for a company-wide
value orientation should manage this risk. However, current approaches to risk
management either use average retail prices elevated by an overall risk pre-
mium or restrict the payment methods offered to customers. Thus, they neglect
customer-specific value and risk attributes and leave turnover potentials uncon-
sidered. To close this gap, an innovative valuation model is proposed in this
contribution that integrates customer-specific risk and potential turnover. The
approach presented evaluates different payment methods using their risk-
turnover characteristic, provides a risk-adjusted decision basis for selecting
payment methods and allows e-tailers to derive automated risk management de-
cisions per customer and transaction without reducing turnover potential.

Keywords: Risk management, customer value, customer risk, payment, online
retailer, e-commerce.

1 Increasing Turnover Potentials and Risks in E-Commerce

The economic impact of e-commerce has been growing since it was established as a
new distribution channel, shown by consistently increasing turnovers in latter years
(Eng, 2008). For example, in 2006 the transaction volume in German business-to-
consumer e-commerce reached 46 billion euros and 145 billion euros are forecasted
for 2010 (BITKOM, 2009). Unfortunately, these increasing turnovers come with —
from an e-tailers point of view — a simultaneous increase in risk (BDV, 2008). Com-
panies following an integrated value-oriented management approach have to manage
such risk explicitly. Since customers in e-commerce are the most important driver of
sustainable increases in company values and risk, special focus should be directed to
the identification, quantification and management of the risks resulting from customer
behavior and customer transactions.

A recent survey of 292 companies (Sackmann, Kundisch and Ruch, 2007) summa-
rized payment fraud and customer migration as being significant and hugely damaging
economic risks (Stahl, Breitschaft, Krabichlerm and Wittmann, 2007). Current
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customer relationship management (CRM) systems partially support a quantification of
these risks and the derivation of management measures. However, in e-commerce, it
becomes necessary to make automated ad hoc decisions, e.g. which price or payment
conditions should be offered to a customer in the online shop. To meet to this real-time
requirement, current approaches take customer risks into consideration either by in-
creasing retail prices by an overall factor to compensate for risk losses (risk precaution)
(Romeike and Finke, 2004) or by focusing only on the risk of payment fraud. To re-
duce or avoid payment fraud, a restriction of accepted payment methods according to
an (external) customer score value is generally used (Siegl and Sackmann, 2008).
However, such restrictions can lead to cancelled transactions (Stahl, Breitschaft, Kra-
bichlerm and Wittmann, 2008) and also inherently reduce potential turnover. Thus,
exclusively focusing on payment fraud risks will not lead to optimal results if other
target variables exist, such as turnover, profit or market share. Since the resulting inter-
dependencies lead to a trade-off between risk reduction and reachable turnover (Stahl
et al., 2008), the effects of risk management measures should be considered on both the
risk side and the turnover side. There are no previous approaches which systematically
detect customer-specific risk and turnover potential, simultaneously evaluate these and
enable real-time risk management decisions for e-tailers.

In this contribution we present an innovative valuation model for bridging this gap.
The model brings together customer values, customer risks, and risks of specific
payment methods. Based on this information, e-tailers can calculate risk-turnover
combinations per customer and transaction, which in turn provides an objective and
comparable foundation for integrated risk-turnover management decisions. The model
consists of two modules: The first module evaluates risk-adjusted customer potentials
and the second module integrates payment-specific potentials according to turnover
and risk. Before introducing the model, we define a business scenario in the next
chapter. Subsequently, current approaches for customer valuation and risk assessment
are analyzed and brought together, providing a risk-turnover combination that is pay-
ment method specific. Finally, the results are summarized and an outlook on further
developments and evaluation of the model is given.

2 Business Scenario: An E-Tailer with Risk Management

A non-market dominating e-tailer is our exemplary e-commerce scenario. The e-tailer
aligns his pricing decision with existing market prices. It is further assumed that the e-
tailer manages customer risk by increased average retail prices, compensating for risk
losses through an overall risk premium. Customers visit the online shop via the e-
tailer’s website and then request product information (see Figure 1). The shop engine
fetches product-specific data from the product database, and also queries the customer
database for previously collected customer data. If the customer is unknown, a new
customer account is created. Payment fraud risk is managed by retrieving scores from
external scoring providers. These scores are interpreted as payment fraud probabilities
for each specific transaction (Siegl et al., 2008). Subsequently, the customer is pro-
vided with the actual price, and, based on the score, the e-tailer offers specific pay-
ment methods. Such a “traditional” approach to manage the risk of payment fraud
(see upper half of Figure 1) is widely used. However, negative effects on customers
and on the reachable turnover are completely neglected, although these are relevant
factors (Stahl et al., 2008).
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Fig. 1. E-tailer with ,traditional” risk management plus an innovative customer risk valuation
model

In order to achieve an integrated management of risk and turnover, we propose an
extension of this “traditional” approach through an additional “customer risk manage-
ment” tool (see the box at the bottom of Figure 1). The new tool asks the shop engine
for the customer data and the internal base price of the requested product, and then
calculates risk adjusted prices for each payment method. The tool is divided into two
modules: the first module calculates customer-specific potentials by incorporating cus-
tomer values, e.g. the Customer Lifetime Value (CLV). Furthermore, it calculates the
identified mitigation and payment fraud risk of the customer. The second module es-
sentially assesses the general system risks and risk of transaction cancellations. The
result of the second module is a combination of expected risk and turnover for each
customer and offered payment method. Based on these results, comparable risk-
turnover combinations and risk adjusted prices for every single transaction can be de-
rived, enabling risk management decisions without jeopardizing turnover potentials.

3 Customer Valuation and Risk Aspects

3.1 Module 1: Evaluating Customer Potentials

Existing methods for a comprehensive evaluation of customer potentials claim to ac-
count for customer-specific value as well as risk aspects. However, these methods are
limited in their ability to quantify the effect of risk management measures, such as
restricting payment methods, on value and risk simultaneously (Kundisch, Sackmann
and Ruch, 2008). Therefore, established methods for customer value and risk estima-
tion are analyzed in this section, with the aim of identifying feasible and compatible
approaches which can be used to simultaneously calculate values and risks in our
model.
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3.2 Measuring Customer Values

The concept of customer value is used in both theory and practice to evaluate cus-
tomer-specific shares that support a company’s economic objectives such as turnover
or profit (Rudolf-Sipotz, 2001). An overview and a categorization of the manifold
estimation methods can be found in, e.g., (Krafft, 2007) and (Schroeder, 2006). For an
integrated and comprehensive estimation of customer value, the evaluation approach
should fulfill the following criteria:

1. Prospectivity: Since management decisions should be optimal in the
long run, the decision-making process should take a customer’s future
potentials into consideration. Therefore, evaluation approaches directed
exclusively towards the past, e.g. ABC analyses, are deemed unsuitable
for an integrated estimation of customer value.

2. Analytical approach: The approach should be built on an analytical
method, i.e. it should provide systematical and comprehensible results.
This is required for achieving a consistent scaling, weighting, and, in
consequence, an objective comparability of customer values and risks.

3. Monetary value: The approach should have monetary values as result. In
order to summarize all resultant value components of a customer rela-
tionship in one figure, all value components such as market potential
(e.g. turnover and cross-selling potential) or resource potential (e.g. ref-
erence and information potential) have to be measured in the same unit
of measurement. This allows different value components to be compared
with costs, and the resultant values can also be used by other company
units such as the controlling or marketing department and for strategic
decisions at the management level.

4. Customer-specific evaluation: With the aim of efficient investment and
management decisions, the approach should provide values for each sin-
gle customer and not only offer an overall estimation of a customer
segment or portfolio value and risk. The valuation of each customer is a
requirement to (automatically) derive customer-specific management
decisions if needed.

Analyzing established customer valuation methods shows that the customer life-
time value (CLV) method and its extensions best fit these criteria, even if the method
imposes heavy requirements on the underlying IT and the necessary customer data.
Nevertheless, since CLV is increasingly used in companies (Sackmann et al., 2007),
and e-tailers in particular have extensive possibilities for collecting and processing the
required customer data under cost-efficient conditions, CLV is proposed in our model
as method for customer evaluation. The CLV as analytical, one-dimensional, and
monetary method, forecasts for a customer i future cash flows R which are discounted
by an interest rate d to a net present value less the acquisition costs I:

CLV,==I,+ Y R,-(+d)”.

t=0
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3.3 Measuring Customer Risks

Similar to the customer value estimation, various methods for quantifying customer
risks exist, and some of them also address risk integration in CLV (e.g., (Hogan,
Lehmann, Merino, Srivastava, Thomas and Verhoef, 2002; Schroeder, 2006; Borle,
Singh and Jain, 2008)). One category of these methods quantifies customer risks in
the form of an overall risk variable — widely used in practice — for reducing the ex-
pected cash flows in order to build up risk reserves (e.g., (Jain and Singh, 2002; Gupta
and Lehmann, 2003)). However, this does not allow risk to be quantified and man-
aged at the customer-specific level. The same shortcoming can be observed in the
suggestion of increasing the discount rate used in CLV to compensate the uncertainty
of predicting distant future cash flows (Eberling, 2002). Other approaches use the
Weighted Average Cost of Capital (WACC) as the theoretical, capital market con-
solidated discounting rate (Dhar and Glazer, 2003; Gupta, Lehmann and Stuart, 2004;
Hogan et al., 2002). This approach is based on the Capital Asset Pricing Model and
divides the total risk into a systematic risk and a completely diversifiable, unsystem-
atic risk. The discount rate is thereby determined by the expected return from the in-
terest rate of a secure investment, plus a segment-specific risk premium (Hopkinson
and Lum, 2002). However, the usage of WACC also brings some shortcomings. Rela-
tions between enterprises and customers can vary strongly (e.g. individual costs of the
relationship setup and maintenance, future cash flows varying from customer to cus-
tomer). Hence, a planned segment-specific risk premium can — if at all — only be cal-
culated under restrictive assumptions (Hogan et al., 2002). In addition, perfectly
diversified customer portfolios cannot be assumed (Kundisch et al., 2008), and there-
fore it is disputable whether the unsystematic risk is actually entirely diversifiable.

In contrast to these overall risk approaches, another category of quantification
methods follows a risk segmentation approach, where the total risk is divided into
relevant, uncorrelated single customer risks. To realize such an approach, various
methods for quantifying single customer risks are already established (Schmittlein,
Morrison and Colombo, 1987; Berger and Nasr, 1998; Dwyer, 1997; Gupta et al.,
2003). In the context of customer risk, migration risk and payment fraud risks have
been identified as relevant for e-tailers, since competitors are only “one click” away,
and financial losses caused by fraud have been permanently increasing for many years
(Sackmann et al., 2007; Stahl et al., 2008). Evaluating risk on an individual customer
level is seen as a promising way forward for e-tailers, since it allows for the charac-
terization of risks in a customer- and transaction-specific way. Our model follows this
approach and integrates both migration risk and payment fraud risks.

To integrate different migration risk quantification methods (Calciu and Salerno,
2002) into the CLV, so-called migration and retention models are available (Berger et
al., 1998; Dwyer, 1997; Gupta et al., 2003). Both models assume specific market con-
ditions whereas retention models presume a lost-for-good situation, in which consum-
ers fulfill their needs only via one single supplier, while migration models presume an
always-a-share situation in which several supplies fulfill consumer needs (Schroeder,
2006). Because of these restrictive market and behavior assumptions, both models are
seen as ill-suited for adequately evaluating customer risk in the dynamic e-commerce
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environment. An alternative with less restrictive assumptions for quantifying migra-
tion risk is the NBD/Pareto model (Schmittlein etal., 1987), its extension (Schmittlein
and Peterson, 1994), and further developments built hereupon (Jerath, Fader and Har-
die, 2008). The basic model generates a probability P(alive) for non-contractual rela-
tionships which can be interpreted as a customer-specific repurchase probability
(Krafft, 2007). Although the NBD/Pareto model has some minor weaknesses for mar-
ket segments with long-lasting products, it is used in our model for estimating the
migration risk of single customers since e-tailers are seen as capable of collecting and
processing the required data regarding a customer’s transaction history (Kundisch
et al., 2008; Schmittlein etal., 1987).

Besides migration risks, the so-called payment fraud risk has been identified as
relevant customer risk, i. e. the risk of a customer being unable or unwilling to pay for
obtained services or products. Currently, several e-tailers are already evaluating this
payment fraud risk for individual customers, e.g. by various scoring methods which
have emerged as best practice approaches (Ryals, 2003). For calculating such scores,
economically relevant monetary and non-monetary impact factors need to be identi-
fied. In most cases, the score value is generated by a simplistic weighted aggregation
of these factors (Krafft, 2007). In our valuation model, such a scoring model is also
proposed for estimating the payment fraud risk, since numerous external providers
specialize in such scoring services. In principle, this enables e-tailers to estimate a
customer-specific payment fraud probability for each individual transaction.

3.4 Module 2: Evaluating Risks of Payment Methods

The second module of our customer risk valuation model aims to assess the general
system risks and risk of transaction cancellations for different payment methods.
These risks are seen as independent of the customer-specific payment fraud risk but
can likewise result in massive losses. Therefore these risks should also be taken into
consideration for integrated risk-turnover management. Knowing the effects of spe-
cific payment methods on risk as well as on turnover is especially relevant for e-
tailers, since the selection of accepted payment methods is an interesting “tool” for
risk management. This selection can be adjusted to each individual customer and
transaction, e.g., by offering more or less restrictive payment methods based on cus-
tomer-specific characteristics. However, the concrete use of payment method selec-
tion for risk management varies according to cultural background: While payment via
credit card is the prevalent method in many countries, in several countries other
methods are equally important, for example in Germany where over 40 different
payment methods are in daily use (Stahl et al., 2008). This means that for each e-tailer
an individual adaptation of our valuation model is required according to the payment
methods in use. In the following, we focus on five prevalent payment methods in e-
commerce: cash with order, credit card, cash on delivery, direct debit and purchase on
account. This selection does not limit the generality of our approach, since further
payment methods, e.g. e-payment methods such as “paypal”, can be easily integrated.
From an e-tailer’s point of view, with exception of the risk-free payment method cash
with order, all methods hold specific system risks as Table 1 shows.
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Table 1. Exemplary system risks of prevalent e-commerce payment methods

PAYMENT SYSTEM SYSTEM RISKS
1. cash with order — no risks for e-tailers
2. credit card — inaccurate credit card data

— exceeded card limit
— chargeback (payment revocation)

3. cash on delivery — incorrect delivery address

— undeliverable mailing, customer not
available

— hoax orders

4. direct debit — incorrect banking accounts
— exceeded account limit
— revocation of a debit entry

5. purchase on account — missed term/maturity of payment
— incorrect billing address

Since each payment method has specific risk characteristics, quantifying these
risks is a nontrivial problem. Although there are established evaluation schemes for
some of these system risks (Degennaro, 2006; Bezuidenhout and Gloeck, 2003; Be-
zuidenhout and Gloeck, 2004), for the sake of simplification we renounce with single
risk evaluations and rely on first intersector empirical results to estimate overall sys-
tem risks per single payment method (Stahl et al., 2008). Table 2 shows these results,
assuming a risk neutral decision-maker:

Table 2. System risks values of prevalent e-commerce payment methods (in extension of (Stahl
et al., 2008))

PAYMENT SYSTEM SYSTEM RISKS
1. cash with order 0.0 %
2. credit card 0.9 %
3. cash on delivery 1.2 %
4. direct debit 1.7 %
5. purchase on account| 3.7 %

Besides the payment method system risks, e-tailers should also consider negative
effects of limiting payment methods, since these limitations increase the probability
that customers cancel their transactions (See-To, 2007; Siegl et al., 2008). Empirical
evidence shows that by offering less restrictive payment methods, the annual turnover
of e-tailers can be increased. For example, an e-tailer raised its annual turnover by
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about 12.5 % by also offering “credit card” and “purchase on account” in addition to
the restrictive payment method “cash with order” (Stahl et al., 2008). Since there is no
further empirical data available yet, we set the method “cash with order” as maxi-
mally restrictive and “purchase on account” as minimally restrictive payment methods
for customers. Values for expected turnover potentials are interpolated as follows:
credit card 4 %, cash on delivery 7 % and direct debit 9 % (see also Table 3). If better
empirical data becomes available, the results of our model may improve.

Table 3. Turnover potentials of prevalent e-commerce payment methods (in extension of (Stahl
et al., 2008), * interpolated values)

PAYMENT SYSTEM TURNOVER POTENTIALS
1. cash with order 0.0 %

2. credit card 4.0 % *

3. cash on delivery 7.0 % *

4. direct debit 9.0 % *

5. purchase on account 12.5 %

3.5 Model for a Risk-Adjusted Customer Valuation

Efficient and integrated risk-turnover management requires the simultaneous assess-
ment of risk and value potentials of customers and payment methods. All methods for
evaluating customer value, customer risks, system risks, and turnover potentials of
payment methods presented in the previous sections fulfill the criteria of monetary
value, a single aggregated turnover and risk value can be calculated for every transac-
tion. To calculate risk-adjusted prices in a competitive market environment, two addi-
tional factors are included in our model: the product base price, i.e. the lowest price
an e-tailer demands for its product, and the average market price, i.e., the highest

Table 4. Input variables for detecting customer-specific risk-turnover combinations per
transaction

VALUE VARIABLES RISIK VARIABLES
P | product base price PFP,| payment fraud risk of customer &, calcu-
lated by an external scoring provider
CLV;| customer value of PFE;| payment fraud risk of customer k,
customer k calculated by the e-tailer
TP, | turnover potentials of MR, migration risk of customer k
payment method b
SRP, system risk of payment method b
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price an e-tailer would be able to realize. Thus, the product base price and the market
price spread the manageable price range for the e-tailer. In total, our valuation model
contains three variables for measuring values and four variables for measuring risk as
shown in Table 4:

Consequently, the aggregated turnover variable u for a customer k and a payment
method b is a function of the three value variables representing the effectively reach-
able turnover for a specific transaction, incorporating future customer potentials:

u, = f(P,CLV,,TP,).

Accordingly, the aggregated risk variable r for a specific transaction is a function
of the four risk variables:

r, = f(PFP,, PFE,,MR,,SRP,).

Applying our model requires an identification of the formal interdependencies be-
tween the value and risk variables. Since there is no empirical experience currently
available, we intend to aggregate P and the (weighted) variables CLV and TP by addi-
tion. Furthermore, as a starting point, we propose a multiplicative aggregation for the
probability values of the risk variables. The application of our approach requires a
concrete specification of the model. This is the current focus of our research, and we
investigate the adaptation of methods from the financial and insurance sector. How-
ever, the results presented in the following are independent of the concrete specifica-
tion of the model, and are discussed on a more abstract level by using exemplified
business scenarios. Based on the above selected five exemplary payment methods,
five risk-turnover combinations can be calculated for each transaction, one for each
payment method. These risk-turnover combinations can be visualized by a risk-
turnover diagram, so that all accessible risk-turnover combinations for a single cus-
tomer can be directly compared as shown in Figure 2.
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Fig. 2. Risk-turnover combinations for a customer k and five payment methods
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The second module allows to determine the additional turnover reachable under a
certain level of risk. Thus, an e-tailer is provided with risk-adjusted prices and an
objective decision base for customer-specific risk management, taking turnover po-
tentials into consideration. The company’s risk preferences determine which of the
payment methods (see points 1, to 5, in Figure 2) should be provided to the cus-
tomer, and how the risk-adjusted price range (see A in Figure 2) should be used. Even
if the calculated risk-adjusted price for a customer is higher than the market price (see
points 4 ; and 5 ; in Figure 2), e-tailers can manage risks by automatically offering
more restrictive and ceteris paribus less risky payment methods such as “cash with
order”, “credit card” or “cash on delivery”.

The way in which the risk-adjusted prices are finally operated depends on further
factors, such as a general pricing (Schwind, Hinz, Stockheim and Bernhardt, 2008),
sales, or market share strategies. Nevertheless, if a risk-adjusted price lies under the
market price, an e-tailer can manage this price range. For instance, the e-tailer can see
this as additional margin, or can decide to pass this “premium” on to the customer in
the form of a discount. Since the model defines the market price as the maximum
price and only risk-adjusted discounts down to the minimal base price are addressed,
there should be no negative reaction on the customer side to such marketing meas-
ures, and a general acceptance of risk based pricing should be acheived. However,
marketing measures based on risk-adjusted pricing are not limited to discounts.

The model presented in this contribution is flexible and open to further, perhaps
branch-specific value and risk variables that can potentially raise the forecast accu-
racy. Furthermore, the modular architecture of our valuation model also enables — to a
certain extent — the evaluation of customers on which little or no data is available, as
it is typically the case with new customers. Here, average branch or company experi-
ences can be used to calculate risk and value data. Should this be impossible, single
variables can be omitted from the model, allowing each customer to be evaluated with
less accuracy but still allowing an automated management for e-tailers.

4 Conclusion and Outlook

A growing turnover potential in e-commerce inevitably goes hand in hand with an
increase in risks (e.g. payment fraud and migration risk), which should be managed.
Existing applicable approaches for e-tailers either increase average prices by an over-
all risk premium or manage risks by only offering low-risk payment methods. How-
ever, following a value-oriented strategy, these approaches prevent optimal
risk-turnover management, since customer-specific value and risk factors as well as
turnover potentials are neglected. Integrating these factors into a valuation model is
proposed in this contribution. The new valuation model includes two modules for
customer and payment method evaluation, which generate an objective decision base
for a customer-specific risk management which integrates turnover potentials. To this
end, the first module combines the customer lifetime value, migration risk (evaluated
by the NBD/Pareto model), and payment fraud risk (evaluated by scoring methods) to
estimate customer potential. The second module integrates payment system risks from
offering different payment methods and the risk of transaction cancellations on the
basis of first empirical data. As a result, customer specific risk-turnover combinations
for every payment method and transaction are generated, enabling e-tailers to make
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objective risk management decisions. Since the model requires a variety of inputs,
and since optimal risk management decisions can only be made in conjunction with
other customer management measures, our model should be seen as a possible exten-
sion of current CRM systems and not as a stand-alone approach.

Our next step is an extension of the valuation model by a third module which aims
at automating the — currently manual — decision process of a risk-optimal selection of
payment methods. To do so, currently company-specific risk preferences will be inte-
grated into the model. Furthermore, we will analyze how the results can be used to
support other company goals, e.g. for identifying valuable customers or for optimiz-
ing the whole customer portfolio under risk criteria as proposed in (Kundisch et al.,
2008). Last but not least, a necessary applicability check (Rosemann and Vessey,
2008) is planned to test the results and performance within the shop engine of a Ger-
man e-tailer. For this purpose, we will weight the used value variables at the e-tailer-
specific level. A prototypical implemention as business process and pretests based on
real customer data will then provide first results on practical quality and performance.
The final evaluation of the model is part of a research project supported by the Ger-
man Federal Ministry of Education and Research, and the findings will be used for an
iterative improvement of the model concept presented in this contribution.
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Abstract. Digital Rights Management (DRM) solutions have generated much
interest because of their influence on the expectations and responsibilities of
customers and related organizations. It was created to restrict piracy and en-
hance digital media sales, however, it is found to be unable to fulfill its objec-
tives. We find the protections by DRM lack an understanding of the end user
and the evolving nature of copyright and fair use. The potential motives for pi-
rating appear to increase as DRM becomes more intrusive causing a conflict in
the objectives of DRM. Thus, adjustments must be made to the current DRM
model in order for it to become beneficial for both the producer and the con-
sumer. Our research identifies the needs, desires, and responsibilities of the
various DRM stakeholders so that a successful use of DRM technologies can be
modeled: a challenge faced by the media industry.

Keywords: Copyright, digital rights management, DRM, electronic commerce,
fair use, online music business, piracy.

1 Introduction

Rapid improvement in technology and processing capabilities of computing infra-
structure is altering the nature of our society. The availability of the Internet has
changed how we transfer data and communicate. We are not only using Internet ap-
plications like email to send messages, but are also utilizing the Internet to le-
gally/illegally share the intellectual property (music, games, software, to name a few)
with our friends, acquaintances, and strangers contacted both directly and indirectly
over the Internet. Social networks and peer-to-peer (P2P) technologies further assist
in the delivery of these digital files. Although some companies have made an attempt
to restrict the transfer of their products by using encryption techniques, decryption is
not difficult by today’s tech-savvy generation. Content providers are trying to respond
by utilizing techniques that restrict the way a user can use the media on a computer,
MP3 player, iPod, etc. Digital rights management (DRM) technologies are aimed to
manage the scope of the rights of the end user while providing protection to the own-
ers of the digital assets.

If one were to search “DRM” in popular technology-related news website Slash-
dot.com, the result would be hundreds of articles containing grumblings and outcries
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from the more technologically minded audience against DRM. Research on this
widely debated topic, in general, tends to move toward the technical and away from
the people that it affects the most: i.e. the average iPod user that has no idea how their
iPod works, just that it plays music they like. These are the consumers DRM affects
the most and the one crowd that gets little representation in DRM research. The cryp-
tography sided research in DRM discusses how to implement a stronger form of pro-
tection using advanced algorithms and complicated frameworks (Heileman and
Jamkhedkar, 2008). Such research is quick to forget that beyond the DRM implemen-
tation is a product that should appeal to a wide consumer base in order for it to meet
full sales potential. Consequently, there is a need to understand the aspirations and
constraints faced by various stakeholders in order to use DRM successfully.

The focus of this research is on the applicability and usefulness of DRM, especially
in the digital music industry, and the viewpoint of each role played in the DRM sys-
tem. The research aims to contribute by investigating the standpoint of each stake-
holder affected by DRM along with its objectives to determine what attributes DRM
must possess in order to work as a beneficial solution to the digital media industry.

The structure of this paper is as follows. The next section presents an overview and
purpose of DRM. Subsequently, we discuss the viewpoints of the various stakeholders
of DRM technology to gain a better understanding of their needs, desires, and respon-
sibilities. Throughout this discussion we evaluate the advantages and disadvantage
each stakeholder possesses in the current DRM model. This is followed by an assess-
ment of DRM as a balanced system that supports the rights of all stakeholders. Finally
we present our conclusions and areas for future research.

2 Digital Rights Management: An Overview

DRM is defined as a piece of technology that encapsulates, controls, and manages
content (Kwok, 2002). DRM refers to a range of access control technologies used by
content providers to limit and restrict use of provided content. The ways in which
these management technologies are implemented vary according to the providers
needs. The objectives of DRM can be simplified as the following (Garnett, 2001):

1. Provides consumers with a new way to enjoy digital media.

2. Protects and manages the rights of copyright owners.

3.Implements elements of copyright law and fair use in an appropriate manner.
4. Protects end user’s personal rights and interests.

These objectives have an impact on various parties in different ways. For example,
DRM can help the copyright owners to restrict the illegal sharing of digital media with
other parties. However, it is frequently argued that the same systems can erode the ca-
pabilities provided to the users by fair usage doctrine. It is therefore important to first
identify various stakeholders which are affected by the adoption of such systems.

3 The Stakeholders

The current DRM system model contains the following essential stakeholders: the
creator, the rights holder, the distributor, and the end user (Bartolini et al, 1999;
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Arnab and Hutchison, 2004). The legal requirements and conditions of DRM and the
copyright/fair use discussions surrounding DRM lead to the recognition of lawmakers
as an important addition to this list of stakeholders. Thus, one can establish the fol-
lowing essential stakeholders:

1. The author or the creator responsible for creating the work
In the case of music, this would be the musicians that composed or recorded the
work.
2. The rights holder (or copyright owner) of the work
In the music industry, the company owns the work and controls all reproduction
rights.
3. The media distributor
Music distributors gain licenses from the rights holders in order to sell their
music.
4. The end user
The end user is the final step in the process involving the purchasing of the digi-
tal music through the distributor.
5. The lawmaker
Lawmakers pass copyright laws to protect the author and rights holder while al-
lowing fair use exceptions for the end user.

4 The Creators’ Viewpoint

For the creators of content, DRM serves to protect their creative output and labor. A
moral problem exists where digital technology is used to pirate copyrighted content.
This act cheapens the value of the authors’ creativity and undermines the basic build-
ing blocks of modern society (Garnett, 2001). While the creative community desires to
take advantage of the Internet and its possibilities, without the protection of DRM the
ability to legally enforce the rights of the creators grows increasingly more difficult.

Analog content has high levels of integrity not only because of the difficulty of alter-
ing analog content but also because of its widespread distribution (Camp, 2002). Digital
media lacks in this area. With the advent of digital media, distribution is now synony-
mous with copying, a nearly cost-free process that can now be completed almost instan-
taneously. With this in mind, creators could view DRM as not only trying to solve a
piracy problem, but also creating a system of integrity for their digital content.

5 The Copyright Owners’ Viewpoint

Copyright owners want to track the illegal use of DRM enabled media, collect the
correct revenue for their works, create a secure distribution channel, and prevent the
illegal use of their works (Arnab and Hutchison, 2004). DRM is the result of copy-
right owners demanding that distributors take law enforcement in their own hands.
From the copyright owners’ point of view, drastic action was needed because law
enforcement was not able to make a large enough impact to discourage piracy
(Schultz, 2006). DRM implementation offers greater control of the digital product and
the potential to obtain the full possible revenue. While the protection that DRM offers
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to the copyright owners appears beneficial, the current model fails to create any bene-
fits to those on the receiving end (Callas, 2007).

Copyright owners have undergone heavy criticism for implementing DRM systems
on CDs and computer software. Sony BMG was sued in late 2005 for installing spy-
ware on music CDs (Bradbury, 2007). Girard Gibbs recently filed a class action law-
suit on October 27th, 2008, versus Electronic Arts for all games bundled with
SecuROM (SecuROM Lawsuits, 2008). SecuROM, a DRM system created by Sony
DADC, has become problematic because many legitimate users have experienced
technical problems with their PC as a result of the software being installed. Users hav-
ing made genuine purchases of these softwares became outraged because illegal
DRM-free copies did not have the same problems. Backfires like these have caused a
large focus of heavy criticism to fall on these companies.

Faced with a similar piracy problem, the television industry took a different ap-
proach. File sharers were uploading their video files of television shows and causing
advertisers to complain to the networks because people were watching the shows
without the advertising. The solution: FOX, NBC, ABC, and many other television
networks made the shows available online for free for a couple month period after it
aired. On these uploaded videos, brief commercials were inserted throughout the
show. Not only did these videos appeal to advertisers as an additional and new way of
advertising, but they also appealed to the users since the videos streamed quickly,
were of a high quality, and were provided on a safe website.

6 The Distributors’ Viewpoint

Acting as the man-in-the-middle, distributors must manage the demands of the music
providing right holders while still remaining appealing to the consumer. It would be
false to assume that online music business distributors have cornered the music mar-
ket. Online music companies like iTunes have taken online sales to new levels, but
there is still a large amount of competition from physical stores. The 2007 Digital
Music Survey (Entertainment Media Research, 2007) estimates that digital download-
ing of music has not affected 45% of CD buying consumers with 7% of consumers
buying more CDs as a result of digital music downloading causing the cost of CD’s to
drop.

In one of Steve Jobs’ letters to the public he states that one of the difficult require-
ments Apple must meet to sell music from big name music companies is the protec-
tion of their content (Jobs, 2007). The problem is that there are many people who
break DRM systems and publish their techniques allowing previously DRM-protected
material to be accessed both legally and illegally (Jobs, 2007). If DRM is so easily
broken by hackers, why not make a stronger system? While it is technically possible
to create a DRM system that is almost unbreakable, it would be almost impossible to
use (Bradbury, 2007).

As a result of the desires of copyright owners, alternative methods have been re-
searched such as a DRM system that implements tracking of protected media. This
creates a new problem that produces a logistical nightmare for ISPs requiring every
ISP to implement such a tracking system (Arnab and Hutchison, 2004). Also, the use
of firewalls and proxies will mean users will only get a consolidated bill and addi-
tional detectors will be required to detect the actual users of the work (Arnab and



84 A.D. Stott and A. Taneja

Hutchison, 2004). Further more, analyzing data that is distributed on secure encrypted
channels would not be worth the result.

Distributors are often criticized for creating DRM systems lacking fair use, with
research and public opinion both demanding the implementation of fairer DRM rules
(Fox and LaMacchia, 2003). This responsibility is unfairly placed on the distributor.
The development of these systems has been the result of pressure from the copyright
holders. The goal of DRM architects is to appease the wishes of the copyright holders
in order that the distributors may gain the rights to sell the product. Furthermore,
DRM vendors can not simply define fair use as it has no clear values and it is con-
tinually developing and changing with technology and common practice (Lohmann,
2002). Historically, the copyright system has allowed for consumers to use the court
system to intervene and make fair use decisions if the right holder does not agree with
the use. Steve Jobs position states “those unhappy with the current situation should
redirect their energies towards persuading the music companies” (Jobs, 2007).

7 The End Users’ Viewpoint

End users are ready for a DRM system that handles most fair use scenarios, protects
their confidentiality, allows for the transfer of rights, and is flexible according to its
media type (Arnab and Hutchison, 2004). The reasons DRM has proven to be un-
popular is simply expectation and cost: the consumer does not want DRM because
nobody wants to pay for something that in the past was unrestricted. To many end
users this basic conclusion appears to be ignored by the content providers and copy-
right owners, leading to a potential decline in online digital media sales if current
DRM models remain in use.

The ability to connect millions of people together makes digital music, video, PC
games, pictures, documents, and more available for the unbeatable price of “free”
hard to beat. Technical support in case of problems as well as a fear of computer vi-
ruses is among the ten most important reasons for people to purchase rather than pi-
rate software (Jaisingh, Kwan, and Tam, 2008). The same result does not appear true
for music media (Jaisingh, Kwan, and Tam, 2008). Instead, end users fear that their
security and privacy will be violated by quietly implemented DRM systems using
rootkit techniques similar to those applied by Sony BMG (Bradbury, 2007).

The same consumers that use peer-to-peer systems to download pirated music are
the same people that would never think of purchasing pirated CDs in the physical
world (Garnett, 2001). Illegally downloading music does not have a social stigma
attached to it. There is no perceived social cost as the result of pirating (Schultz, 2006;
Balestino, 2008). With this lack of social cost there is no pressure acting on law en-
forcement from end users.

As mentioned earlier, the one sided design of DRM fails to offer any benefits to the
one paying for the product (Callas, 2007). Since DRM-free music files are already
available on CD and P2P networks, those already file sharing have little reason to stop.
There are an estimated 885 million music files available for illegal downloading
(Balestrino, 2008). With DRM detracting from the appeal of online media purchases,
DRM is actually giving the consumer more reasons to share files; a dangerous threat to
online media businesses. Consider this: If an individual pays for the music, the person
is limited to how many times it can be played, how many times can be copied, and who
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it belongs too. These constraints result in frustrating the user, who otherwise might
have never illegally shared the work with another. Such a person might have simply
used the file in different situations (MP3 audio player while in the car, or iPod while in
a room). But, if one illegally downloads music, the person can convert the files freely
and also can copy it unlimitedly, reflecting as if it really belongs to the person. DRM
only manages to make a product less appealing to the end user. Content owners seek to
use DRM to reduce piracy and change expectations while consumers are not concerned
about infringement and demand full use of purchased content (Lohmann, 2002).

8 The Lawmakers’ Viewpoint

Acting as the moderator of the other relationships, lawmakers are positioned to find a
protecting balance between everyone. Copyright laws have been present in the United
States as early as the Copyright Act of 1790. Copyright protected the creative prop-
erty of maps, charts, and books. In an age where technology allows us to own most
things digitally, copyright laws have extended themselves into the digital realm. The
problem that we face today is that the laws behind copyright are becoming harder to
interpret, as is ownership. Knowing “who owns what” is not as easy as searching a
shelf of books anymore. On October 28, 1998, the Digital Millennium Copyright Act
(DMCA) was signed into law by President Clinton (Pub. L. No. 105-304, 112 Stat.
2860). In brief, the act criminalizes the production and distribution of technology,
devices, or services intended to circumvent measures that control access to copy-
righted works. The DMCA also heightens the penalties for copyright infringement on
the Internet.
DRM exhibits three basic flaws in the area of fair use (Felten, 2003):

1. Lack of knowledge about the circumstance: the DRM system cannot understand the
situation that the protected content is being used in.

2. Inadequate artificial intelligence: currently, no computer’s intelligence system is
complex enough to make the same decisions that judges and lawmakers make.
Computer programmers can not (at this time) program restrictions that take into ac-
count the maddeningly vague concept of fair use.

3. It is a system of approximation: in this system, both parties lose. DRM’s weak-
nesses can be exploited for unfair use and legitimate users may be restricted from
fair use.

To this, one can also add that DRM prohibits the evolutionary nature of copyright
law. In the famous Sony-Betamax or Universal City Studios v. Sony Corporation of
America case the U.S. Supreme Court ruled that Sony could not be held liable for
illegal copying of copyright works made using their Sony-Betamax video recorder
(Arnab and Hutchison, 2004). The evolution of fair use allowed for these home copies
to become legal. Since DRM is not capable of acting as a legal enforcement of rights
as it cannot compute the complexities of fair use, it must not be constructed in such a
way that its management is stagnant and unwilling to change.

A further analysis of DRM technologies suggests that the DRM is not as much about
copyright as it is about end-user agreements (Delgado, Garcia, and Gil, 2007). An end-
user agreement is a legally binding contract between the users and the producers. The
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user must consent to the agreement before they can gain access to the produced content.
DRM enforces its ownership, not by copyright, but by an agreement between an indi-
vidual and the distributor when clicking “Agree to the Terms and Conditions.” These
terms and conditions do not treat the end user as if he has rights, but rather expectations.
Since no technology, and in the same manner, no DRM system has proven to be un-
breakable (Samuelson, 2003) it would seem that the main goal of DRM is not to stop
piracy, but rather to change the expectations of the digital downloading consumers re-
gardless of rights. But are our rights in the analog world comparable to our rights in the
digital world? DRM emphasizes “restrictions” rather than “rights” (Samuelson, 2003);
therefore making DRM an attempt to eliminate the lawmaker by creating a system of
end user agreements rather than of copyright and fair use.

9 Conclusion

Copying right owners have strained the importance of protecting their content to me-
dia distributors (Jobs, 2007) because law enforcement is not making a large impact on
piracy (Schultz, 2006). DRM has become that method of protection. DRM currently
lacks the ability to model the vague concept of fair use (Felten, 2003) which effects
DRM’s ability to mirror and form with social evolution. As shown in Table 1, there
are needs and desires of various stakeholders which are yet to be filled under the cur-
rent DRM mechanisms. In order to create the most stable and optimal balance be-
tween the information industries and the consumers, DRM needs to be modeled in a
way that protects the rights of all parties (Chang, 2007) while balancing each of their
needs and desires. Until the viewpoint of all the stakeholders is taken into considera-
tion, tension will continue to present an unsuccessful online sales model. It is impor-
tant to note that eliminating DRM completely fails to address the problems that digital
content providers and copyright owners face. It is therefore important to assess the
failures of DRM and find new models that satisfy the needs, desires, and responsibili-
ties of each stakeholder.

Table 1. The Stakeholders Under Current DRM Model

Stakeholders Needs/Desires Responsibilities

Creativity protection

Creators : ! Content creation
Content integrity
. Correct collection of revenue for works - .
hi S . . M hi
Copyright Owners Prevention of illegal use of works aintain and manage copyrighted content
Distributors Profitable sale of digital content Manage product demand and supply

Fair use of digital content
End Users Flexibility Purchase content legally
Confidentiality

Rights for content creators and owners

Lawmakers Cohesion between DRM stakeholders .
Fair use for end users
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DRM’s current lack of balance endangers the ability online media sales have to com-
pete with physical media sales. There will still be the desire for the convenience of digi-
tally downloading music, but if legitimate purchasing methods mean restricted content,
more reasons are created for piracy. DRM is currently not implemented on most physi-
cal music media allowing unprotected music to become available on P2P file sharing
sites. P2P sites will offer the same digital product but DRM-free. This will create a poor
marketing environment for legal distributors of music as consumers who are willing to
pay for music may choose to pirate on the sole basis of getting a better product.

DRM must provide a neutral and trusted environment in which technology en-
forces these agreed-upon arrangements without giving one party an advantage over
the other (Garnett, 2001). To achieve this goal, there is a need to maintain a free and
effective commercial society that supports the rights of all participants equally. The
current DRM is not capable of acting as a legal enforcement of rights since it cannot
compute the complexities of fair use. Library and privately owned content no longer
covers all aspects of ownership. DRM must also handle these complications (educa-
tional use, right to backup, etc) or the entire system fails (Camp, 2002). DRM has had
a rough entrance into the media industry. To be successful, DRM needs to appeal to
the consumer while still remaining a beneficial solution to content providers. DRM
and the tools that break down DRM both have copyright and fair use elements, but
neither have solved the problems that the copyright systems solved for physical media
- that is, to create a balance, and hence, cohesion between the stakeholders.

10 Contribution and Future Research

We see the current DRM model as a step backwards for the entertainment industry.
We are not only concerned about the rights that the end user should have, but we also
wish for the success of the entertainment companies selling their products digitally. If
DRM is going to be destructive to online media sales, then a new solution is needed
and current DRM implementation needs to be completely reevaluated. This paper
contributes by: 1) providing an understanding of the needs and expectations of vari-
ous stakeholders affected by DRM, 2) evaluating and determining whether current
mechanisms provide an effective and balanced solution beneficial to the digital media
industry, and 3) identifying the areas for the needed improvements.

In future research, we plan on assessing the strengths and weaknesses of different
implementations of DRM systems by various vendors. As mentioned before, certain
television networks have created new ways to combat piracy that benefit all stake-
holders. Evaluating the successes and failures of different approaches will help form
improved systems and future online business models that are beneficial to everyone. We
are also assessing the perception and expectations consumers have toward digital media
in order to find a balance between the demands of the right holders and the end users.
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Abstract. Previous research on online consumer behavior has mostly been con-
fined to the perceived risk which is used to explain those barriers for purchasing
online. However, perceived benefit is another important factor which influences
consumers’ decision when shopping online. As a result, an integrated consumer
online shopping decision-making model is developed which contains three ele-
ments—Consumer, Product, and Web Site. This model proposed relative
factors which influence the consumers’ intention during the online shopping
progress, and divided them into two different dimensions—mentally level and
material level. We tested those factors with surveys, from both online volun-
teers and offline paper surveys with more than 200 samples. With the help of
SEM, the experimental results show that the proposed model and method can
be used to analyze consumer’s online shopping decision-making process
effectively.

Keywords: Online consumer behavior, influence factors, decision-making.

1 Introduction

Consumer behavior on the Web has been the subject of considerable research in the
last a few years, but it is difficult to understand it by the fact that the main entities
involved, such as consumers, businesses and products, are very complex. Some re-
searchers have discussed several benefits that online shopping provide to consumers,
which are not quite available in traditional shopping channels. There is no doubt that
internet has provide a different shopping experience in various ways to consumers, as
there are much more benefits for consumers to purchase online. For example, they can
buy product without the limit of space and time, they can access more information
than ever before with the help of search engine and the other exploration tools on the
internet, and thus consumers will feel more joyful and active during the online pur-
chase process.

According to a China Internet Network Information Center (CNNIC) survey,
online shopping is ranked the 12th purpose for people using the internet in
China(CNNIC, 2006). Some researchers examined consumer’s behavior during the
online shopping stage and proposed that perceived risk is a critical determinant factor,
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and which is a useful context to explain barriers to online shopping(Bhatnagar and
Ghose, 2004). What's more, there have many recent publications discussing the issues
of transaction intention and trust in electronic commerce (Gefen and Karahanna,
2003; Vijayasarathy, 2004; Kim, 2005)

When purchase online, consumers’ psychology thought have many differences
from traditional purchase activities. Traditional consumer behavior theories cannot
explain their online purchase effectively. The objective of this paper is to gain a better
understanding of Chinese consumer’s online shopping influencing factors and deci-
sion making process, which will have three benefits at least: firstly, enterprises can
achieve better marketing objectives with better designed marketing strategies and
more effective created websites; secondly, it will be beneficial for the government to
accelerate the development of e-commerce; thirdly, it will improve customers’
acceptance about online shopping.

The structure of the remainder of paper is organized as follows. In the next section,
we propose some definitions based on the discussion of relevant literature. Online
shopping influence factors, such as perceived benefit and perceived risk are illus-
trated. In Section 3, we present an online consumer’s decision-making model based
on the former analysis. Section 4 describes the data and the method. Section 5 pre-
sents the results of analysis, and we also conclude managerial implications and
directions for future research in this section.

2 Literature and Hypothesis

The definition of Consumer behaviors provided by American marketing association
(AMA) is a dynamic interaction process between perception, emotion, cognitive, be-
haviors, and environmental factors, which is the base to fulfill the functions of the
exchange. We can use consumer behaviors’ theory to explain their decision-making
process.

According to the classic economics theory, consumers will follow the principle of
utility maximization in the decision-making process, thus we can treat all the external
and internal factors that influence 