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Abstract

ICT-based Information Service Systems (ISS) are growing rapidly with the broad
adoption of mobile devices such as smart phones. Although a lot of effort is put into
conventional strategic ISS network planning, many of these systems do not meet
expectations. One reason is that conventional value network analysis within strategic
planning frameworks does not cover dynamic network effects. In this thesis a frame-
work is introduced that includes a new enhanced visual notation and analysis concepts
for value networks to be used for strategic analysis and planning.

The concepts of endogenous motivation and exogenous forces which model the subjec-
tive behaviour of agents interacting in a value network are included. In contrast to
existing frameworks for ISS, this approach enables the analysis of multi party network
constellations and the explanations of a variety of motivation related network effects
being observed in practice. Validation of the approach was done using multiple real

world case studies from industry.
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CHAPTER

Introduction

This chapter provides a brief overview on the content of this thesis. It starts with a
general introduction and the motivation behind this thesis. Furthermore the relevance

of the topic and the focus of research are described.

1.1 Introduction and Motivation

With the broad adoption of mobile devices such as smartphones ICT-based ISS were
growing rapidly and can now be seen as almost ubiquitous to people’s everyday life in
highly developed countries. Although a lot of effort is put into the planning of ICT-
based ISS, many of theses systems do not meet expectations. The reasons therefore can
be attributed to different aspects of the planning and development process. Often ICT-
based ISS are developed from a very technical point of view. Here the main focus is
laid on technical components and details of the service. Other areas such as cost-
benefit analysis for end customers are not paid attention in an appropriate degree. As a
consequence these services are often technically brilliant, but are not able to attract
customers.

Furthermore ICT-based ISS often cover several areas that appeal to users like usabilty
and price, but fail to meet the ultimate goal of providing an added value to the end
customers. ICT-based ISS, where the planning and development process has not been
aimed at added-value generation for the customer, often result in services that fail to
distribute this value. This leads to low acceptance rate at the end customer and
therefore often to economically unsuccessfull services. Currently there exist planning
frameworks (see chapter 3) that deal to some extent with aspects of the problems
identified so far.

A further reason for failed ICT-based ISS can be found within the network of actors
that contribute to the generation of an ISS. Since there are hardly any actors that are
able to cover the full value chain that is needed to create and provide an ICT-based

ISS, different actors have to collaborate. This collaboration forms a network of actors
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exchanging different values between each other to finally provide an ISS to the end
customers. Although some of the existing frameworks mentioned above are already
quite mature, there are some aspects that are not covered by them. Negative as well as
positive dynamics may arise within to such a network. As a consequence it is crucial to
setup a value network with adequate partners and to analyze and control value ex-
change dynamics between these partners. This thesis deals beside other aspects with
exactly this problem and provides an analysis and planning framework that enables the
analysis of multi party network constellations and the explanations of a variety of
motivation related network effects being observed in practice.

The following section provides an overview on the economic context of ICT-based ISS

to emphasize the relevance of this thesis.

1.2 Economic and social relevance of ICT-based ISS

ICT-based ISS have become a serious economic factor. This section provides an over-

view on the past and expected development of ICT-based ISS.

The development of ICT-based ISS is closely connected to the evolution of mobile
communication networks and services. Due to the availiability of mobile communica-
tion networks, the number of subscribers increased at a high rate. Whereas the pene-
tration rate of mobile communication technology, indicated by the number of activated
SIM cards per inhabitant in selected european countries such as Austria, exceeded the
100% bound already in the year 2005 (RTR-GmbH 2007, p.18) and is now approaching
the value of 150% (see Figure 1), fast emerging markets such as India are catching up

with a tremendous speed.
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Mobile penetration rate in Austria
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Figure 1 Mobile penetration ratein Austria is approaching 150% (figure modified from (RTR-GmbH
2011, p.30) numbersbased on RTR, Statistics Austria)

As illustrated in Figure 2, mobile phone penetration in India is predicted to reach

almost a full penetration rate in the year 2015 (Sondhi et al. 2011, p.13).

Mobile penetration rate in India
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Figure 2 Mobile phone penetration in Indiaisincreasing tremendously (figure modified from (Sudha
2011, p.155) (Sondhi et al. 2011, p.13) (numbersbased on TRAI)

Along with the broad adoption of mobile devices the economic impact of the mobile

communication sector also increased. Figure 3 documents this development by
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representing the increasing rates of mobile revenues as a portion of the Gross Domestic
Product (GDP) in various markets. (Analysys Research 2008, p.7f)

Rates of mobile revenues as portion of GDP
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Figure 3 Rates of mobilerevenuesasa portion of the Gross Domestic Product (GDP) areincreasing
(Analysys Resear ch 2008, p.8) (figure modified from (Analysys Resear ch 2008, p.8))

A common phenomenon to all mobile telecommunication markets is that the “Average
Revenue per User” (ARPU) in respect to the voice offer had been decreasing along
with increasing market maturity ((Yan 2003) (Boston Analytics 2007) (Barnett,
Hodges & Wilshire 2000)). Since different markets world wide have different maturity
levels, this phenomenon increased at different time periods. Within early adopting
markets like Western Europe, this effect already took place during the 1990’s. For
example, the ARPU of mobile phone users in UK had decreased by about 77% between
1990 and 2000 (Barnes 2002, p.16) based on Barnett, Hodges & Wilshire (Barnett,
Hodges & Wilshire 2000, p.168).

Figure 4 provides an example for the decreasing ARPU for the telecommunication
market in India during the years 2005 and 2006.
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Mobile Average Revenue per User (ARPU) in India
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Figure 4 ARPU declines dueto the commditisation of voice offer s within the telecommunication
inustry. (figure modified from (Boston Analytics 2007, p.10))

This phenomenon can be explained by the fact that the voice offers provided by the
telecommunication providers increalingly became a commodity. Rivalry within the
market forced telecommunication providers to lower their prices for voice offers.

As a consequence telecommunication providers quested for new revenue sources and
found them within so called Mobile Value Added Services (MVAS). (Boston Analytics
2007, p.4ff)

MVAS are defined by Sudha (Sudha 2011) in the following way:

“Mobile Value Added Services are those services that are not part of the basic voice
offer and are availed separately by the end user. They are used as a tool for differentia-
tion and allow mobile operators to develop another stream of revenue/.]” (Sudha 2011,
p.157)

MVAS can be regarded as a collective term subsuming different mobile service catego-

ries. There are different approaches of categorizing ICT-based services. Boston Ana-

lytics (Boston Analytics 2007, p.14) divides the market into three categories and
describes each category in the following way:

e Information: This category contains services that provide the value “informa-

tion” (e.g. new alerts, stock prices) to the end consumer (Boston Analytics

2007, p.14). The strategic analysis and planning framework for ICT-based 1SS

introduced within this thesis deals with services of this category.
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e M-commerce: This service category is dealing with services that enable mainly
financial transactions (e.g. ticket purchasing) on mobile devices (Boston
Analytics 2007, p.14).

e Entertainment: This category subsumes services that primarily aim at
entertaining the end customer. In the late 1990’s and early years of the 21st
century mainly ringtones and wallpaper services were dominant within this
category. Now, with the rise of mobile platforms and mature end devices, also

game apps take a big share of services attributed to this category.
Figure 5 provides an overview of revenues of MVAS categorized in the described
categories. ICT-based ISS account for 25% of the total revenues within the regarded

market.

Revenues from MVAS in India per segment

400
350 4
300 -
< 250
&
S 200 -
]
]
o 150 +
100 -
NN i
O T
2004 2005 2006 2007 2008 E 2009 E
@ Video/TV O Ringtones/Graphhics
B Music B Information/Services/Contents
O Games

Figure5 Revenuesfrom M obile Value Added Servicesin India during 2004-2009 per service cate-
gory. Information Services account for 25% of total revenues. (figure modified from (Boston
Analytics 2007, p.13))

One of the first technologies used to provide MVAS to end customers was the “Wire-
less Application Protocol (WAP)” (Carlsson et al. 2006, p.1f). Unfortunately services
delivered with WAP were not successful. As stated by Van de Kar “/¢/ the criticisms
were aimed at speed, ease of use and the limited number of worthwhile services.” (Van
de Kar 2004, p.24)
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While services based on WAP did not succeed as planned, NTT DoCoMo launched the
iMode service successfully (Yan 2003, p.82).

According to Yan (Yan 2003, p.82f), the reasons for the success story of iMode may be
found in a combination of different factors. In contrast to WAP, which is based on the
Wireless Markup Language, iMode is based on cHTML, a subset of HTML. Since
HTML is broadly adopted within the community, switching costs for providers were
minimized. Furthermore NTT DoCoMo installed a business model similar to the
currently very successful “App Store” business model of Apple. NTT DoCoMo shared
traffic revenues connected to the third-party services with their providers. This policy
facilitated the generation of third-party services and therefore led to a great variety of
different useful services. The greate range of available services attracted end customers
and consequently reinforced the generation of even more services. (Yan 2003, p.82ff)
(Xu 2001, p.239f)

Exactly the same mechanism can be identified at Apple’s iOS and Google’s Android
platform today. The broad availability of useful apps increases the attractivtiy of the
application platform and the mobile devices connected to the platform. More and more
end users are attracted to the platform, which reinforces the development of further

services.

The current world wide success of MVAS represented by the overwhelming availability
of apps based on different platforms (e.g. Android, iOS, Windows Phone7) can be
explained by the development of the following important factors within the last years.
Sharma explains it this way (Sharma 2010, p.5):
e The high maturity of end devices,
e the consistently high bandwidths of telecommunication networks
e and rich APIs for the service developers, enable MVAS that meet the users de-
mand in a better way (e.g. better user experience).
e As already mentioned, the global business model of revenue sharing between
service- and platform providers reinforces the generation of even more MVAS
and therefore increase the attractivity of the entire MVAS platform to the end

users.

According to estimates of (MarketsandMarkets 2010) the global mobile applications
market is expected to be worth $25 billion in 2015. This implies a Compound Average
Growth Rate (CAGR) of 29,6% from 2010 to 2015. (MarketsandMarkets 2010)

As stated above, one reason for the growth of mobile data traffic is the great diversity

of mobile end devices available for end customers.
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Figure 6 provides an overview on the device categories driving the growth of mobile
data traffic in the upcoming years. The two main drivers are laptops, netbooks and
smartphones. (Cisco Systems 2011, p.6ff)

Mobile data traffic per device category

7000000
6000000 - i
5000000 -
=]
S 4000000 -
1S
S 3000000 - =
m
'_
2000000 - =
1000000 - =
0 s | | | | s E
2010 2011 2012 2013 2014 2015
B Nonsmartphones O Smartphones O Laptops and Netbooks
B Tablets B Home Gateways amM2m

B Other portable devices

Figure 6 The upcoming mobile traffic growth isdominated by laptops, netbooks and smartphones
(figure modified from (Cisco Systems 2011, p.19))

Forecasts for mobile phone penetration rates (see Figure 2) show that areas like Asia
have a huge potential in respect to revenues in this area. The market for MVAS is
expected to grow with an CAGR of 30,5% until 2015 (Sudha 2011, p.156). This

development goes along with the global mobile applications market as indicated above.

A further reason for the increased reveneues of MVAS is a change in consumption
habits of the end customers. This change can be captured by the frequency of use of
ICT-based ISS. A recent report (comScore 2011) focusing on the frequency of use of
applications divided into the three categories “email”, “News and Information” and
“Social networking” shows a tremendous increase of end customers using a service
every day (see Figure 7). This report concludes that “/#/ for many people, mobile media
consumption has rapidly moved from an occasional activity, perhaps even a novelty, to
an essential service they depend on every day while at home, work or on the move.”
(comScore 2011, p.25)



Introduction 9
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Figure7I1SSareincreasingly embedded in daily life (comScore 2011, p.25) - An overview on the
increase of daily use of selected service categories (figure modified from (comScor e 2011, p.25))

In general MVAS and therefore ICT-based ISS are increasingly important for revenue
generation in the mobile telecommunication industry. As stated in a recent UMTS
Report (UMTS Forum 2011) data traffic for MVAS over mobile networks has already
exceeded the traffic of voice offers over mobile networks and “/¢/ this trend is expected
to continue into the future with data traffic representing 30 to 40 times the traffic used
by voice services by 2014, and 100 times by 2020. Forecasts do vary somewhat from
player to player, however.”(UMTS Forum 2011, p.68ff).

Therefore the analysis of existing and the planning of new ICT-based ISS is a vital
issue for companies that want to participate in this already huge market with its
expected high growth rates. This thesis provides a framework to support service
providers that either want to analyze their existing ICT-based ISS or are planning to

create a new service.

1.3 Focus of Research

Since the business with ICT-based ISS is highly relevant as described within the
previous section 1.2, there has also been a lot of research that deals with problems
during the development process of these services. Several frameworks for planning and
analyzing ICT-based ISS have already been developed (see chapter 3) and deal with

aspects of the problems mentioned in the introduction.
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Nevertheless there are aspects influencing the success of ICT-based ISS that are not
covered by these frameworks. In order to be able to provide an ICT-based ISS various
agents have to cooperate. As a result, a network of agents is created where different
kind of values are exchanged between each other. Different positive as well as negative
dynamics may arise within such a value network. The main focus of this thesis is layed
on the development of a framework that provides a tool to deal with these aspects in
the analysis or planning phase of an ICT-based ISS. The framework enables analysis of
multi party network constellations and the explanation of a variety of motivation
related network effects being observed in practice. This framework includes a new
enhanced visual notation and analysis concepts for endogenous motivation and exoge-
nous forces which model the subjective behaviour of agents interacting in a value

network.

This thesis is guided by the following two research questions:

e No. 1: Is it possible to create a framework for the structured planning of ICT-
based 1SS that enables the analysis of multi party network constellations and
the explanation of motivation related network effects?

e No. 2: Can this framework be applied to analyze network effects in ICT-based
1SS being observed in practice?

The framework is based on a profound literature analysis about strategic planning
frameworks for ICT-based ISS, value network theory and in depth analysis of several
real world business models in the area of information service systems.

Validation of the approach was done separately using multiple real world case studies

as part of research collaborations with industry.

1.4 Content and Structure

The thesis is structured as follows: Chapter 2 provides a basic introduction to the field
of ICT-based ISS. This chapter contains a detailed description of the concept of ICT-
based ISS. Furthermore crucial terms and concepts used throughout the thesis are
defined.

Chapter 3 analyzes existing planning frameworks for ICT-based ISS and reveals areas
not covered by these frameworks. These areas deal with the analysis of dynamics
within value exchange relations in value networks.

As a consequence, the state of the art of value network notations is represented in
chapter 4 to form the basis for the concepts introduced in this thesis. Based on the

identified research gaps, an enhanced value network notation is introduced in chapter
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5. This improved value network notation forms the basis for the analysis process of
ICT-based ISS introduced in chapter 6. The research design and the validation results
are presented in chapter 7. Finally, a conclusion is drawn and areas of further work are

identified in chapter 8.



CHAPTER

ICT-based Information Service Systems

This chapter starts with a basic introduction to ICT-based ISS. First the different
stakeholders and technical components of ICT-based ISS are categorized (section 2.1).
Then these components are described in detail based on practical examples (section
2.2). Furthermore, crucial concepts and notions used throughout this thesis are defined
(section 2.3).

2.1 An abstracted concept of ICT-based Information Service Systems

ICT-based Information Service Systems (ISS) are systems based on Information and
Communication Technology (ICT) that provide an added value in form of information

to end customers.

Figure 8 represents the basic components of an ICT-based Information Service System
(ISS) in an abstract way. The figure is structured vertically into two main columns.
While the left column represents the main categories of actors of an ISS, the right
column visualizes the different building blocks of an ISS enhanced with generic process
steps and typical communication flows. These building blocks and concepts will be

described in detail in the following subsections.
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Figure 8 Basic building blocks of an | CT-based I nformation Service System (1 SS) enhanced with
generic process steps and communication flows.

2.1.1 The main actor categories of ICT-based ISS

The different actors of an ISS can be categorized as follows:

Service Providers: The category “Service Providers” subsumes all actors
that contribute to the generation of the ISS. As depicted in Figure 8 typical
contributions can be the generation, aggregation, validation, condensation
and enrichment of information. Due to this content preprocessing the ICT-
based ISS can be created (e.g. in form of a web service or smartphone app).
Infrastructure providers: This category represents all actors that provide com-
munication infrastructure to actors of the other two categories.

Customers: This category represents actors that consume the ICT-based ISS.
Since customers often own end devices that are also able to generate content
and in some cases content contribution by customers is desired, end customers
can also act as content generators. This case is subsumed with the term “User

generated content”.

2.1.2 Typical processes within ICT-based ISS

As illustrated in Figure 8 a typical process within an ISS is as follows: Data and

information is generated at an arbitrary place and gets transmitted to data- and

information gatherers. These actors aggregate, enrich, condense and validate the
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content on their own or redirect the content to other actors who execute these process
steps. Furthermore, content may get stored and other content may be retrieved from
repositories. Finally, an information service is generated based on the preprocessed
information. This ISS is delivered to the end customers via the communication infra-

structure.

2.1.3 The main information flow categories of ICT-based ISS

Figure 8 also contains three types of information flows that can be categorized accord-
ing to their intermediate actors and technologies contributing to the communication
flow. As indicated by the dotted lines between the actors these categories are as
follows:

e Direct point to point communication

e Direct communication via a telecommunication provider

e Indirect communication via central information management systems

The differences between these three categories can be explained by using a practical
example in the area of police information and communication systems. Police officers
use 2-way radio sets to communicate directly with each other. In the case of handsets
based on the TETRA standard, these handsets can communicate directly without any
additional communication infrastructure. This case of communication without any
infrastructure provided by a third party participant represents an example for the

category “Direct point to point communication”.

In addition to their 2-way radio sets, police officers also use mobile phones to commu-
nicate directly with each other. In Western Europe these mobile phones are usually
based on UMTS and use a terrestrial network infrastructure to transmit voice and data
between each other. This network infrastructure is provided by a third-party network
provider. This case represents an example for the category “Direct communication by

way of telecommunication provider”.

The third category, “Indirect communication via central information management
systems”, can be explained by a practical example for an ICT-based ISS used for
mission control by the police. In the case of special events such as concerts or sports
events, which attract a big audience, predefined organization structures are installed to
manage the security of the audience. This organizational structure consists of com-
manders and field forces which execute predefined functions (e.g. observation). The

commanders have to coordinate their teams in an appropriate way to achieve their
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mission goals. The most crucial factor for the commanders to be able to coordinate
their teams and to be able to make appropriate decisions is a good information base
concerning the current mission situation. ICT-based ISSs for mission control are often
used to support this task. These systems integrate various information sources such as
video surveillance systems or status reports of on-site teams. Data gets transmitted by
way of communication infrastructure to the central ICT-based ISS where the informa-
tion gets processed according to the different processing steps explained above. Com-
manders use this processed and appropriately visualized information to make their
decisions and communicate these decisions to their on-site teams. In addition, also the
on-site teams may use filtered and individually prepared information from the ICT-
based ISS to get additional information that supports their mission (e.g. maps of their
mission area augmented with additional information like the current stream of visi-

tors).

2.2 ICT-based Information Service Systems in detail

While Figure 8 represented the basic building blocks of an ICT-based ISS in an ab-
stracted way, Figure 9 provides practical examples for these blocks. Figure 9 is again
structured into three vertical actor categories consisting of “End Customers”, Commu-
nication infrastructure” and “Service Provider”.

As illustrated within the legend of Figure 9, actors are represented by transparent
ovals, information flows by directed arcs between actors and the network infrastructure
is highlighted with blue rectangles. Actors can execute processes, which are represented
by pink ovals.

The great diversity of different end customers is represented in the topmost part of the
figure. The figure provides examples of different types of end devices used by end
customers like notebooks and smartphones. In addition to end customers who consume
information provided by the ICT-based ISS, content generating device types are also
illustrated. As described in section 2.1.1, end customers can also act as content genera-
tors and may use, for example, end devices such as smartphones with integrated
cameras as content generating devices. Besides humans acting as content generators,
specialized devices such as video surveillance systems may also act as content genera-

tors.
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Figure 9 The main components of an Information Service System (1SS)

2.2.1 Classification of communication infrastructure technologies

Since the main goal of an ISS is the provision of information to end customers, infor-
mation has to be transported between the service providers and the end customer.
Transportation of information is realized with technical network infrastructure. The
central layer of Figure 9 illustrates different communication technologies which are
common to ICT-based ISS.

Table 1 provides a categorization of these communication infrastructure technologies.
These technologies can be categorized according to their “Mode of connection” which
can be wireless (e.g. WLAN IEEE 802.11x) or wired (e.g. DSL), according to their
“Range of coverage” which can be limited to Personal Area Networks (e.g. Bluetooth),
Local Area Networks (e.g. WiFi), Metropolitan Area Network (e.g. WiMAX), Wide
Area Network (e.g. UMTS) and Global Area Network (e.g. THURAYA). (Katz, Fitzek
2005, p.5) (Sabat 2002, p.510)

What’s more, these communication technologies can also be categorized according to
their type of transmission, whether Unicast, Broadcast (e.g. DVB) or Multicast (e.g.
TETRA group call). In addition they can be categorized according to their mode of
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network creation which can be dynamically with ad-hoc networks (e.g. Vehicular ad-

hoc networks) or statically with preconfigured installed networks (e.g. UMTS net-

works).
Classifcation criteria Properties
Mode of connection e  Wireless
medium e  Wired
Range of coverage e Personal Area Network (PAN)
e Local Area Network (LAN)
e  Metropolitan Area Network (MAN)
e  Wide Area Network (WAN) (Katz, Fitzek 2005, p.5) (Sabat
2002, p.510)
e (Global
Type of transmission e  Unicast
e Broadcast
e  Multicast
Mode of network creation e Dynamic ad-hoc networks: e.g. Mobile ad-hoc networks
(MANET), Vehicular ad-hoc networks (VANET)
e  Static installed networks

Table 1 Classification of communication infrastructur e technologies

A further crucial criterion for communication infrastructure is the amount of data that
can be transported via the network within a certain timespan.
Figure 10 provides an overview on the data rate and the degree of mobility of different

mobile communication technologies mentioned above.
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Figure 10 An overview on the data rates and the degrees of mobility of different mobile communica-
tion technologies (figure from (Bour se, Tafazolli 2007, p.15) based on WiSOA)
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2.2.2 Conclusion

The abstraction and categorization schemes introduced in section 2.2 should aid in
structuring the overwhelming range of services available and as such, are arranged
according to certain criterias. The abstract view on ICT-based ISS introduced in
section 2.1 is intended to provide a generic concept that includes the basic actors,
components and processes within ICT-based ISS. The abstraction and categoritzation
of ICT-based ISS can be seen as a first step in the analysis or planning process of a

new service.

2.3 Definitions

Important concepts and terms that will be used throughout the thesis are defined in

the following section in order to avoid ambiguities.

2.3.1 Data, Information, Knowledge

The Data-Information-Knowledge model (see Figure 11 of Aamodt and Nygard
(Aamodt, Nygard 1995) provides an overview on the concepts and interrelationships of
data, information and knowledge. They define the three notions the following way:

e Data: ,Data are syntactic entities — data are patterns with no meaning; they
are input to an interpretation process, Le. to the initial step of decision mak-
ing. “ (Aamodt, Nygard 1995, p.6)

o Information: , /nformation is interpreted data — information is data with mean-
ing; it is the output from data interpretation as well as input to, and output
from, the knowledge-based process of decision making.“ (Aamodt, Nygard 1995,
p.6) “A distinction between data and information is that data are uninterpreted
characters, signals, patterns, sign, I.e. they have no meaning for the system con-
cerned. Data becomes information after having been interpreted to give mean-
ing. This is illustrated in the figure [Figure 11/ by the Data Interpretation ar-
row.” (Aamodt, Nygard 1995, p.8)

e Knowledge: ,Anowledge is learned information — knowledge is information
Incorporated in an agent's reasoning resources, and made ready for active use
within a decision process; it is the output of a learning process.“ (Aamodt,
Nygard 1995, p.6f) Knowledge is essential to the described concepts “Data”,

“Information” and “Knowledge”, because it is required in the “Data Interpreta-
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tion”, “Information Elaboration” and “Learning” process. This fact is indicated

by the green arrows in Figure 11. (Aamodt, Nygard 1995, p.7)

( Knowledge )
A \f

Learning

Elaboration

/N
( Information )
A

Data
Interpreation

( Data )

Figure 11 The Data-I1nfor mation-K nowledge model according to (Aamodt, Nygard 1995, p.8)

2.3.2 Information System (IS)

Since information systems have become a part of our everyday life (see Figure 7), there
has also been a lot of research in this area and, as a consequence, many different
approaches to the definition of this term exist. Alter (Alter 2008, p.449ff) provides an
overview of these definitions.

A clear and concise definition of the term “Information System” is provided by Ward
et al. (Ward et al. 2002) who define it in the following way:

“Information systems are the means by which people and organisations, utilising
technologies, gather, process, store, use and disseminate information.” (Ward et al.
2002, p.3) cited from (UKAIS)

Ward & Peppard furthermore state that “/i/ it should be remembered that information
systems existed in organizations long before the advent of information technology and,
even today, there are still many information systems present in organizations with

technology nowhere in sight.“ (Ward et al. 2002, p.3)
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Because Information and Communication Technology (ICT) is not an inherent part of
information systems, the prefix “ICT-based” is added in front of “Information Service
Systems” to indicate that only ISS, which are based on ICT, are investigated within
this thesis.

2.3.3 Information Technology (IT) — Information and Communication
Technology (ICT)

The terms “Information Technology (IT)” and “Information and Communication
Technology (ICT)” can be differentiated in the following way according to Ward et al.
(Ward et al. 2002):

LI refers specifically to technology, essentially hardware, software and telecommunica-
tions networks. It is thus both tangible (e.g. with servers, PCs, routers and network
cables) and intangible (e.g. with software of all types). IT facilitates the acquisition,
processing, storing, delivery and sharing of information and other digital content. In
the Furopean Union, the term Information and Communication Technologies or ICT is
generally used instead of I'T to recognize the convergence of traditional information
technology and telecommunications, which were once seen as distinct areas.“ (Ward et
al. 2002, p.3)

2.3.4 1CT-based Information Service System

In order to accurately define the entire term “Information Service System (IS)”, the
subterm “service” contained can be explained by the following definition:

“Services are the porttolio of choices offered by services providers to a user.” (Eylert,
2005, p. 32)

ICT-based Information Service Systems (ISS) are systems based on Information and
Communication Technology (ICT) that provide an added value in form of information
to end customers. A practical example for such a service is the Google Maps Naviga-
tion service. This service combines typicial google search functionality with a turn-by-
turn navigation service enriched by street maps and satelite pictures (see Figure 12).
This service provides an added value to the customers and can therefore be assigned to
the category of ICT-based ISS.
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Figure 12 Goolge Maps Navigation represents an example for ICT-based | SS and providesa turn-by-
turn navigation system enhanced with street maps (left picture from (Google 2011b)) and satellite
view (right picture from (Google 2011a)).

2.3.5 Strategy

Since this thesis deals with the strategic analysis and planning of ICT-based ISS, the
term strategy should also be clearly defined in this introduction. Chandler (Chandler
1962, p.13) puts it this way:

“Strategy can be defined as the determination of the basic long-term goals and objec-
tives of an enterprise, and the adoption of courses of action and the allocation of

resources necessary for carrying out these goals.“ (Chandler 1962, p.13)

A further definition specifies “strategy” in the following way:

“The eternal struggle of business is the struggle for advantage. The one with more
advantages wins; the one with fewer advantages loses. Strategy is the ceaseless pursuit
of advantage.“ (Boar 2001, p.4)

2.3.6 Planning

In order to complete the definition of crucial terms used within the title and, as a
consequence, throughout the entire thesis, the term “planning” is defined as follows:

"Planning is a formalized procedure to produce an articulated result, in the form of an
integrated system of decisions. What to us captures the notion of planning above all --

most clearly distinguishes its literature and differentiates its practice from other
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processes -- Is its emphasis on formalization, the systemization of the phenomenon to

which planning is meant to apply.” (Mintzberg 2000, p.12)

2.3.7 Business Model

The term “business model” is an ubiquitous term in the area of planning frameworks of
ICT-based ISS. Therefore an overview on different definitions and a conclusion on the

concepts inherent to business models are provided within this section.

An early definition, which is also referenced by other important publications in this
field (see (Bouwman 2003, p.11)), is provided by Timmers who defines a business
model as “/a/ an architecture for the product, service and information flows, including a
description of the various business actors and their roles; and [aj description of the
potential benefits for the various business actors; and [a] description of the sources of

revenues.” (Timmers 1998, p.2)

“A business model describes the rationale of how an organization creates, delivers, and

captures value/.]” (Osterwalder, Pigneur 2010, p. 14)

“A business model is a conceptual tool that contains a set of elements and their
relationships and allows expressing the business logic of a specific firm. It is a descrip-
tion of the value a company offers to one or several segments of customers and of the
architecture of the firm and its network of partners for creating, marketing, and
delivering this value and relationship capital, to generate profitable and sustainable

revenue streams.” (Osterwalder, Pigneur & Tucci 2005, p.17f)

In general all definitions of the term “business model” provided include a description of
the value delivered to the customer and how this value is created. A further component
of business model definitions, which has been also noted by Petrovic, Kittl & Teksten
(Petrovic, Kittl & Teksten 2001, p.2), is the description of the revenue generation for

service providers.

2.4 Conclusion and outlook

As already mentioned in the introduction ICT-based ISS have become a serious
economic factor and therefore became also very relevant for research. Nevertheless
many [CT-based ISS fail due to various reasons. Planning frameworks are intended to

structure the planning process of these systems. There has already been substantial
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progress within these frameworks and as illustrated in the following chapter 3 they
cover several important areas in the planning process. Although these existing frame-
works are already quite mature, there are some aspects that are not covered now. This
thesis deals exactly with these uncovered aspects like dynamics within value networks.
Before the new concepts are introduced, the following chapter provides an overview on
the existing frameworks and identifies research gaps filled with the introduced frame-

work.



CHAPTER

Existing Information System Planning
Frameworks

Basically two different types of frameworks for analysis and planning of ICT-based ISS
can be identified:
e Technical Frameworks

e Techno-Economic Frameworks

Whereas Technical Frameworks mainly concentrate on technical aspects of ICT-based
ISS and even provide technical platforms to launch services ((Decker, Schiefer &
Bulander 2006) (Ho68, Strauf & Weisbecker 2006)), Techno-Economic Frameworks
consider also economic aspects in more detail. The following section 3.1 provides an
overview on various Technical Frameworks. Since this thesis is aiming at a holistic
apporach for planning and analyzing ICT-based 1SS, the remaining part of this chapter

is focusing on Techno-Economic Frameworks.

3.1 Technical Frameworks

There has been intensive research activity focusing on the technical planning and
analysis of ICT-based ISS (Ho68 et al. 2005) (Olla, Patel & Atkinson 2003) (Decker,
Schiefer & Bulander 2006).

In order to be able to structure technical components of ICT-based ISS H68 (Ho8 et al.
2005) developed a classfication scheme. This scheme overlaps in some aspects with the
scheme introduced for the case of telecommunication technologies in section 2.2.1.
They classified ICT-based ISS according to the “type of end devices”, the “communica-
tion technology”, the “amount of functionality covered by the client”, the “availability
of GPS” and the “availabilty of mobile printing functionality”. (Ho8 et al. 2005,
p132ff)

Furthermore, this framework was applied to real world cases and resulted also in the
development of a technical platform called DOMUS-Workbench (H68, Straufi &
Weisbecker 2006) facilitating the development of ICT-based ISS.
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Technical Frameworks like the “Wireless computing reference model” (Olla, Patel &
Atkinson 2003, p.319) assist in categorizing different technical components of a planned
ICT-based ISS. As illustrated in Figure 13 this model structures the technical compo-
nents of an ICT-based ISS into the following five layers (Olla, Patel & Atkinson 2003,
p.318ff):

e Device Layer: This layer deals with all end devices used by the users to con-
sume the ISS. Tt assists in structuring technologies related to end devices like
software platforms running on these devices. (Olla, Patel & Atkinson 2003,
p.319)

e Network Layer: This layer subsumes all aspects of the transmission backbone
needed for ICT-based ISS. (Olla, Patel & Atkinson 2003, p.319)

e Program Layer: This layer covers aspects like business logic, integration
middleware and security- and data management (Olla, Patel & Atkinson 2003,
p.319).

e Payment Layer: This layer deals with aspects of the end user payment model
inherent to the ISS (Olla, Patel & Atkinson 2003, p.319f).

e Application Layer: This layer covers environment where the planned applica-
tion as well as other applications like location-base services platforms are sup-
posed to run (Olla, Patel & Atkinson 2003, p.320).

Device Layer
Phones, PDA, Laptops

Wireless Layer
GPRS, GSM, TETRA, TBMA

Program Layer
Integration, Security, Business logic

Payment Layer
SMS, Subscription, Pre-payment

Application Layer
Location service platforms, web
servers, messaging

Figure 13 The Wireless Reference Model (Olla, Patel & Atkinson 2003, p.319)

The MODIFRAME framework is intended to facilitate the technical creation of ICT-
based ISS. As illustrated in Figure 14, this framework supports the provision of services
via different communication technologies, adapts content to end device specific con-
straints, includes context information and provides authentification- and anonymiza-

tion- as well as billing functionality. Furthermore, third-party content and services can
also be included into this framework. (Decker, Schiefer & Bulander 2006, p.171ff)
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Figure 14 The MODIFRAME framework can be classified asan Technical Framework for mobile
ICT-based I SS. It isfocusing mainly on technical aspects and provides a technical platform to launch
ICT-based | SS servies. (Decker, Schiefer & Bulander 2006)(figure modified from (Decker, Schiefer &
Bulander 2006, p.172))

All in all, the classification framework of H6 (Ho8 et al. 2005) and the Wireless
Reference Model of Olla, Patel & Atkinson (Olla, Patel & Atkinson 2003) are abstract
concepts that can be applied even years after their generation and therefore facilitate
the analysis and planning process of ICT-based ISS. Other concepts introduced in this
section like the MODIFRAME framework are on a very operational level and mainly
concerned with technical details. Since there has been a rapid evolution in the technical
areas like programming- and end devices platforms, these concepts have become
outdated and need to be adapted or replaced by concepts dealing with today’s stan-
dards in respect to mobile comunication.

As a consequence, the concepts introduced within this thesis work on an abstracted
level, meaning technical evolutions should only lead to minor adaptations and en-

hancement to the concept instead of entire replacements.
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3.2 Techno-Economic Frameworks

The remaining sections within this chapter deal with Techno-Economic Frameworks
which cover technical as well as economic components of an ICT-based ISS. After a
description of selected frameworks in sections 3.3 to 3.6 a conclusion is drawn and
aspects not covered by these frameworks are identified. These open aspects form the

basis of the remaining thesis.

Scientific literature provides several existing techno-economic frameworks for ICT-
based ISS. There has been a lot of research in the area of strategic planning of business
models so far (Petrovic, Kittl & Teksten 2001) (Varshney, Vetter 2002) (Weill, Vitale
2001).

The following section provides an overview on the four selected frameworks which take
into account technical as well as economic aspects of ISS. These four frameworks are:

e Fribourg ICT-Management Framework

e BIZTEKON (BIZ business, TEK technology, EKON economy)

e STOF (Service Technology Organization Finance) Model

e BMO (Business Model Ontology)

3.3 Fribourg ICT-Management Framework

The Fribourg ICT-Management Framework (Figure 15) is a strategic framework that

mainly focuses on the management aspects of ISS.

Products
and Services

ICT
O.rganl- Social
sation and -
Environment
Management

Figure 15 The Fribourg I CT-Management Framework (figure modified from (Teufel, Gétte &
Steiner 2004, p.16))
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It identifies the following four components of ICT-based ISS (Teufel 2001, p.2ff)
(Teufel, Gotte & Steiner 2004, p.15ff):

Information and Communication Technology (ICT): The ICT component
deals with the technical basis and infrastructure for ISS. It emphasises the im-
portance of awareness of technology convergence trends within the ISS business.
(Teufel, Gotte & Steiner 2004, p.15ff) (Teufel 2001, p.2ff)

Products and Services: The Products and Services component deals with the
products and services provided by an ISS company. Different aspects of prod-
ucts and services like the product itself, the price, the users and promotion for
the service are considered from a management perspective within this compo-
nent. (Teufel, Gotte & Steiner 2004, p.15ff) (Teufel 2001, p.2ff)

Organization and Management: The component Organization and Manage-
ment deals, on one hand with all company-internal aspects such as processes,
organization and management concepts. Special emphasis in respect to organi-
zation is placed on the ability to cope with the increasingly shorter product life
cycles within a company. On the other hand external aspects are also consid-
ered within this component like management of cooperations with other part-
ners. (Teufel, Gotte & Steiner 2004, p.15ff) (Teufel 2001, p.2ff)

Social Environment: The first three components dealt with aspects inherent to
a company’s business model. The Social Environment component deals with as-
pects influencing the business model externally like legal regulations, social- and
ethical aspects. Each of the external aspects can be unique according to country
and needs. Especially in the area of ICT-based services, standardizations and
patents are topics that need increased attention. The analysis of technological
trends and their impacts on society is considered to be another important as-
pect of the component “Social Environment”. Since technology trends may in-
fluence whole societies in the way they live and use services, the framework also
suggests it is important to continuously analyze these trends. The reason for
this is because changes in the society evoked by technological trends may also
lead to adjustments or redesigns of a company’s business models in order to im-
prove competitiveness. (Teufel, Gotte & Steiner 2004, p.15ff) (Teufel 2001,
p.2ff)

The Fribourg ICT-Management Framework provides a basic structure for the man-

agement of ICT-based ISS by classifying different aspects of these systems into the four

categories described above. Therefore it facilitates the management of ICT-based ISS.
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3.4 The BIZTEKON Framework

The BIZTEKON framework has been developed for structuring business models of
ICT-based ISS. The term BIZTEKON is a concatenation of the abbreviations “BIZ”
for business and “EKON” for economy which are related to “TEK” representing
technology. (Gjerde, Eskedal & Venturin 2007, p.151)

Business Model Skeleton

| Delivery Elements l | Market Elements l

|Financia| Elementsl | Other Elements |

Delivery Elements

Technology Model l I Demand Model l Market Elements
Roles and I Market Model | I Industry Model |
Relationships Model Value Model
Financial Elements Other Elements
I Cost Model | I Revenue Model | I General Input | I Strategy |

Figure 16 The BIZTEKON Business Model Skeleton (figure modified from (Gjerde, Eskedal &
Venturin 2007, p.153))

The framework consists of three main parts (Gjerde, Eskedal & Venturin 2007,
p.152ff):
e BIZTEKON Terminology - defines relevant notions and concepts to improve
interdisciplinary team communication.
e BIZTEKON Concept - provides an overview on main building blocks of a busi-
ness model (see Figure 16).
e BIZTEKON Procedure — defines an analysis process that basically consists of
the analysis steps, data gathering, data processing, data analysis and a conclu-
sion of the findings. (Gjerde, Eskedal & Venturin 2007)

The Concept part referred to as the “Business Model Skeleton” classifies four main

components which can be further refined into different subcomponents (see Figure 16)
(Gjerde, Eskedal & Venturin 2007, p.152ff):

e Delivery Elements: This element deals with technical aspects of the service

(Technology Model), with roles and relationships between partners, competitors

and customers (Roles and Relationships Model), aspects concerning the creation

and distribution of value to the customers, (Value Model) as well as aspects of
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the demand for the intended product on the market (Demand Model). Figure
17 provides an example of the Roles and Relationship Model mentioned.

e Market Elements: The Market Element is subdivided into a description of the
targeted market (Market Model) and the industry in which this market is em-
bedded (Industry Model).

e Financial Elements: The Financial Element is refined into an element dealing
with the cost side of the planned system like capital expenditure (CAPEX) and
operational expenditure (OPEX) represented in the Cost Model. Furthermore,
it is an element dealing with the revenue side like pricing scheme and revenue
sources represented in the Revenue Model.

e Other Elements: This element deals with general strategic and given societal
and market specific circumstances. It can be subdivided into the three sub-ele-
ments “General input”, “Society description” and “Strategy notes”. The “Gen-
eral input” subelement deals with planning- (e.g. study period) and market spe-
cific (e.g. tax and regulations) aspects. The “Society description” describes fac-
tor surrounding the planned system dealing with aspects like the political sys-
tem that may affect the system and societal aspects like special awareness’ of
potential customers (e.g. ecological awareness). The “Strategy Notes” “.. cap-
ture the major strategic decisions that affect the model — both on the higher
(visionary) level and the practical (organisational/operational) level. Examples
Include the target geographical areas of operations, internal risk rates, target
customers’ segements given the ethical and moral issues and the corporate so-
cial responsibility terms, etc.”(Gjerde, Eskedal & Venturin 2007, p.154)

Content

f

Access Network Core Network
Provider Provider

Figure 17 Example for the Roles and Relationship Model of the BIZTEKON framework (according
to (Gjerde, Eskedal & Venturin 2007))

The BIZTEKON framework provides a comprehensive framework which covers main
building blocks of technological as well as economical components of an ICT-based ISS.
However, components like the Roles and Relationship Model illustrated in Figure 17
only cover basic aspects of different agents participating in a value network. The Roles
and Relationship Model provides basic insights into the relations between participants

of a value network providing an ICT-based ISS in a similar way to the UML Use Case
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Diagram, broadly adopted in the software engineering community. In addition, the
value model is proposes provide an overview on the value exchanges between the
agents.

On the whole, the BIZTEKON framework provides a practical structure and process
for business model analysis for ICT-based ISS, but lacks in providing a detailed insight

into the value exchanges and dynamics between the participants of a value network.

3.5 STOF Framework

The STOF Framework is intended to structure the design of business models for ICT-
based ISS. The framework consists of two main building blocks (Bouwman, De Vos &
Haaker 2008, p.5ff):

e STOF Model

e STOF Method

! : Business model |
| .| Service | !
| "|  domain | :
' \ ! Value for
' ! customers
! ]
E v Y '
' | Technology |_ 1 Organization |
l domain | "|  domain !
E rY 7\ '

[}
' ! Valug for
! v ! Service
i R Finance ’ ! providers
! "|  domain [ i
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Figure 18 The STOF Modd (figure modified from (Bouwman, De Vos & Haaker 2008, p.36))

The STOF Model (Figure 18) defines the basic building blocks of a business model for
ICT-based ISS, whereas the STOF Method describes a basic planning process for the
business model of ICT-based ISS (Faber, de Vos & Bouwman 2008, p.12ff). These two

concepts will be described in the following two subsections.

3.5.1 The STOF Model

The STOF Model structures business models of ICT-based services into the following
four main categories, whereas the first letters of each category are concatenated to the
acronym STOF (Bouwman, De Vos & Haaker 2008, p.36ff):
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e Service Domain
e Technoloy Domain
e Organization Domain

e Finance Domain

The “Service Domain” deals with aspects like the value delivered to the customers or
target groups. The “Technology Domain” deals with technical aspects of the ISS like
transmission infrastructure and middleware technologies. The “Organization Domain”
deals with organizational aspects of the ISS like the agents contributing to the ISS.
The “Finance Domain” deals with financial aspects like the revenues generated by the
ISS. (Bouwman, De Vos & Haaker 2008, p.36ff)

Different key concepts, critical design variables (CDI) and relationships between these
variables are identified and described for each domain (see also (Haaker, Faber &
Bouwman 2004) (Faber et al. 2003) (Bouwman, De Vos & Haaker 2008) (de Reuver,
Bouwman & Haaker 2009)). “A CDI is defined as a design variable that is perceived to
be (by practitioner and/or researcher) of eminent importance to the viability and
sustainability of the business model under study.” (Bouwman, De Vos & Haaker 2008,
p.72)

Examples for CDIs in the Service domain are “Targeting”, “Branding” and “Customer
Retention” (Bouwman, De Vos & Haaker 2008, p.73ff). Furthermore, these CDIs are
related to Critical Success Factors (CSF) aiming at reaching the two ultimate goals of
providing value to the customer and creating value for the service providers (“Network
Value”) (see Figure 18). Examples for CSF for the customer value are a “Compelling
Value Proposition” and “Unobstrusive Customer Retention”. On the other hand,
examples for CSF for the Network Value are “Acceptable Profitability” and “Accept-
able Risks”.

All in all, the STOF Model provides a framework to structure business models for ICT-
based ISS into four main building blocks. Furthermore, design variables and success

factors for the creation of ICT-based ISS are provided by the framework.

3.5.2 The STOF Method

Based on the STOF Model which acts as a basic structure, the STOF Method de-
scribes the process of designing business models. The STOF Method consists of the
following four process steps:

1. Quick Scan

2. Evaluation with CSFs

3. Specification of CDIs
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4. Robustness check (Bouwman, De Vos & Haaker 2008)

The process of the STOF Method is illustrated in Figure 19.

yes

Step 2.
Evaluation
with CSFs

Step 3.
Specification
of CDls

Viable and
feasible business
model design

Step 4.
Robustness
check

New
service idea

Step 1.
Qiuck Scan

?
improve

no

STOP

Figure 19 The STOF Method Process (figure modified from (Faber, de Vos & Bouwman 2008, p.28))

Within the first step an initial version of the intended business model is developed.
Different aspects of the basic business model are considered and structured according
to the previously identified four business domains “Service”, “Technology”, “Organiza-
tion” and “Finance”. The result of this process step is an outline of the business model.
(Faber, de Vos & Bouwman 2008, p.28)

Figure 20 represents an example of a value network model resulting from this first step

that is part of the Organization domain.

Market-
information Y —
. MyNews MyNews
Companies — . Consumer
Advertising provider
F—/ Profile
Content
| provider

Profile

base

Figure 20 Example of a value network resulting of the STOF M ethod (accor ding to (Faber, de Vos &
Bouwman 2008, p.69))

The initial version of the business model, which resulted from the previous step, is
checked for its viability in step 2. Therefore Critical Success Factors for the business
model are evaluated, which can result in three possible outcomes (Faber, de Vos &
Bouwman 2008, p.28):
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e The business model will work well. As a consequence, go on with step 4.

e The business model needs further improvement. As a consequence, go on with
step 3.

e The business model will never be able to succeed. As a consequence stop the

planning process at this stage. (Faber, de Vos & Bouwman 2008, p.28)

As described above, step 3 is entered if the need for further improvements within the
business model has been identified. Improvements can be achieved by changing the
setup of the business model within certain areas. The Critical Design Issues are classi-
fied according to the four STOF domains and can therefore structure and guide this
change and refinement process. After the changes directed to improve the business
model are applied, the evaluation with the CSFs in step 2 is re-executed resulting in
the three possible outcomes listed above. In case of the identification of room for
improvement, steps 3 and 2 can be reiterated until a definite positive or negative
prospect for the business model is determined. (Faber, de Vos & Bouwman 2008, p.28f)
Finally, step 4 is intended to evaluate the business model’s robustness and adaptivity
to external changes (Bouwman, De Vos & Haaker 2008, p.132). “Typical examples of
external influences are changes in user requirements, regulatory changes, emerging new
target groups and changing scale of operation, the application of a different revenue
model or the incorporation of a new technology.” (Bouwman, De Vos & Haaker 2008,
p.132)

3.5.3 Conclusion STOF Framework

The STOF framework covers the basic important building blocks of business models
for ICT-based ISS and introduces a general planning process for these systems. A
particular property of this framework is the explicit alignment of the framework on the
creation of user- and provider value. The representation of an integrated view on all
components of an ICT-based ISS in form of a value network representing resources and
capabilities of the participants and the dynamics of value exchanges within the net-

work is not an integrated part of the framework.

3.6 Business Model Ontology

The latest development in the area of strategic planning frameworks for ISS is repre-
sented by the Business Model Ontology (BMO) published by Osterwalder and Pigneur
(Osterwalder, Pigneur 2010) and Fritscher and Pigneur (Fritscher, Pigneur 2010). This

BMO is based to a great extend on early works of Osterwalder and Pigneur
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(Osterwalder, Pigneur 2002) (Osterwalder, Pigneur 2004) (Osterwalder 2004)
(Osterwalder, Pigneur & Tucci 2005) (Gordijn, Osterwalder & Pigneur 2005) which

have been continuously improved during the past years.

3.6.1 Business Model Ontology Canvas

The BMO contains a Busniess Model Ontology Canvas that can be used as a common

basis for the development of a business model within an interdisciplinary team (Figure
21).

Customer
Key ;
ST Relation-
Activities .
ships
Key Value Customer
Partners Proposition Segments
Key Channels
Resources
Cost Revenue
Structure Streams

Figure 21 The Business Model Canvas (Osterwalder, Pigneur 2010, p.44)

This Business Model Canvas consists of the following nine building blocks structuring
the intended business model (Osterwalder, Pigneur 2010, p.15ff):

e Value Proposition: This block represents the value delivered to the customer.
This value can be a product or a service and should lead to a benefit for the
customer. (Osterwalder, Pigneur 2010, p. 22ff)

e Customer Segments: “7The Customer Segments Building Block defines the
different groups of people or organizations an enterprise aims to reach and
serve/.]” (Osterwalder, Pigneur 2010, p.20)

e Channels: “The Channels Building Block describes how a company communi-
cates with and reaches its Customer Segments to deliver a Value Proposition/.]”
(Osterwalder, Pigneur 2010, p.26) Osterwalder and Pigneur furthermore catego-
rize these channels into

- “direct” or “indirect” and

- “own” or “partner” channels.
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The first category distinguishes between a direct channel to the customer (e.g.
in-house sales force) and an indirect channel, where the customer is reached
through an intermediate (e.g. wholesaler).

The second category considers who owns the channel to the customer and dis-
tinguishes between channels that are owned by the company itself and channels
that are owned by partners.

Business models can contain a mix of channel instances that belong to each of
these categories. (Osterwalder, Pigneur 2010)

e Customer Relationships: “7he Customer Relationships Building Block de-
scribes the type of relationships a company establishes with specific Customer
Segments and .| may be driven by the following motivations:

- Customer acquisition

- Customer retention

- Boosting sales (upselling)” (Osterwalder, Pigneur 2010, p.28)
Examples for types of the relationships range from the “Personal assistance”
type where a direct relationship exists between a sales representative and the
customer to the “Self Service” type where the customer has no direct contact to
a sales representative. (Osterwalder, Pigneur 2010, p.29)

e Key Resources: “The Key Resources Building Block describes the most impor-
tant assets required to make a business model work/.]” (Osterwalder, Pigneur
2010, p.34) According to Osterwalder and Pigneur (Osterwalder, Pigneur 2010,
p.35) these resources can be categorized into:

- Physical resources: Typical examples are assets like machines and
buildings

- Intellectual resources: Patents and copyrights, brands or data about
customers are typical examples for Intellectual resources.

- Human resources: This category represents the human resource within a
company.

- Financial resources: This category represents the financial resources (e.g.
cash, credit lines) of a company.(Osterwalder, Pigneur 2010, p.35)

o Key Activities: “The Key Activities Building Block describes the most impor-
tant things a company must do to make its business model work]]”
(Osterwalder, Pigneur 2010, p.36) Osterwalder and Pigneur (Osterwalder,
Pigneur 2010, p.37) classify Key Activities into the following categories:

- Production: Examples for this category are activities within
manufacturing firms producing a certain product as their Value

Proposition.
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- Problem solving: Activities or companies within the service sector like
consulting firms or hospitals can be assigned to this category.
- Platform/Network: Activities belonging to this category are typically
related to business models based on a platform. For example, activities
of eBay related to managing its web platform can be assigned to this
category. (Osterwalder, Pigneur 2010, p.37)
Key Partnerships: Since one agent often does not control all key resources that
are required to create the intended Value Proposition, several agents create
partnerships to complement one another. Osterwalder and Pigneur distinguish
the following types of partnerships:

“Strategic alliances between non-competitors

- Coopetition: strategic partnership between competitors

- Joint ventures to develop new businesses

- Buyer-supplier relationships to assure reliable supplies” (Osterwalder,
Pigneur 2010, p.38)

Cost Structure: “The Cost Structure describes all costs incurred to operate a
business model/.]” (Osterwalder, Pigneur 2010, p.40)

Osterwalder and Pigneur distinguish two categories of cost structures within a
business model (Osterwalder, Pigneur 2010, p.41):

- Cost-driven: The main focus within the business model class is on cost
minimization at the production of the value proposition.

- Value-driven: The main focus is on the value created. Cost minimization
has not the highest priority in contrast to the cost-driven category.

As stated by Fritscher and Pigneur (Fritscher, Pigneur 2010, p.30), “/7] the
Cost structure /... should be aligned to the core ideas of the business modell.]”
Revenue Streams: “7The Revenue Streams Building Block represents the cash a
company generates from each Customer Segment (costs must be subtracted
from revenues to create earnings)/.]” (Osterwalder, Pigneur 2010, p.30) Oster-
walder and Pigneur specify several sources that feed value streams such as
“Asset sales”, “Usage fees”, “Subscription fees”, “Lending/Renting/Leasing”,
“Licensing”, “Brokerage fees” and “Advertising”. (Osterwalder, Pigneur 2010,
p.31f) Furthermore, they state two classes of Pricing Mechanisms (Osterwalder,
Pigneur 2010, p.33) that can be applied to the revenue streams (see Table 2).
(Osterwalder, Pigneur 2010, p.15ff)
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Pricing Mechanisms

Fixed Menu Pricing Dynamic Pricing
Predefined prices are based on static variables Prices change based on market conditions
List price | Fixed prices for individual pro- | /Negotiation | Price negotiated between two or
ducts, services, or other Value | (bargaining) | more partners depending on neg-
Propositions otiation power and/or mnegoti-
ation skills
Product | Price depends on the number of Yield | Price depends on inventory and
feature | quality of Value Proposition fea- | management | time of purchase (normally used
dependent | tures for perishable resources such as
hotel rooms or airline seats)
Customer | Price depends on the type and Real-time- | Price is established dynamically
segment | characteristic of a Customer Seg- market | based on supply and demand
dependent | ment
Volume | Price as a function of the quan- Auctions | Price determined by outcome of
dependent | tity purchased competitive bidding

Table 2 Pricing Mechanisms according to (Osterwalder, Pigneur 2010, p.33)

Furthermore, these nine building blocks can be grouped into four perspectives accord-
ing to (Osterwalder, Pigneur 2004, p.4ff) (Fritscher, Pigneur 2010, p. 29ff):

e Financial Perspective — includes the cost- and revenue blocks and therefore

subsumes financial aspects of the business model.

e Activity Perspective — includes the Key Resources, Key Activities and the Key

Partnerships blocks and subsumes organizational aspects of the value proposi-

tion.

e Customer Perspective — includes the Customer Segments, Customer Relation-

ships and the Channels blocks and subsumes aspects of the consumer side.

e Product/Service Perspective — includes the Value Proposition blocks as its

only element and therefore deals with aspects of the value provided by the ser-

vice provider to the customer.

3.6.2 Business Model Environment

Similar to the Step 4 in the STOF Method described in section 3.5.2, the BMO also
contains an element, where the external environment surrounding the planned business
model is analyzed. Osterwalder and Pigneur (Osterwalder, Pigneur 2010, p.200ff)
define the following four main categories, whereas each category is refined with
subelements, which need to be considered:

o Market forces
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Market segments
Needs and demands
Market issues
Switching costs

Revenue attractiveness

e  Macroeconomic forces

Global market conditions
Capital markets
Commodities and other resources

FEeonomic infrastructure

e Industry forces

Suppliers and other value chain actors
Stakeholders

Competitors (Incumbents)

New entrants (Insurgents)

Substitute products and services

e Key trends

Technology trends
Regulatory trends

Societal and cultural trends

Socioeconomic trends” (Osterwalder, Pigneur 2010, p.200ft)

The category “Industry forces” is similar to Porter’s Five Forces Model (Porter 2008,

p.25ff) for strategic analysis of the competition within the industry.

3.6.3 Business Model Design Process

Similar to the business model frameworks introduced in section 3.4 and 3.5, the BMO

also defines a Business Model Design Process. This process consists of five phases:

“Mobilize”, “Understand”, “Design”, “Implement”, “Manage”. It guides the team that

generates the business model through the entire process starting with a preparation

phase, going on to an analysis and design phase and ending with the implementation

and management of a selected business model in the last two phases. (Osterwalder,
Pigneur 2010, p.244ff)
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3.6.4 Conclusion Business Model Ontology

The Business Model Ontology covers important building blocks of business models for
ICT-based ISS. Moreover, it introduces several classification schemes within these
building blocks to categorize typical properties of elements within these building
blocks. An example therefore is the categorization of communication channels to
customers as “direct” and “indirect” channels and as “own” and “partner” channels.
Nevertheless, the BMO does not contain a concept that provides an integrated view on

the particpants in the value networks and the value exchanges between these agents.

3.7 Conclusion of existing frameworks and the focus of this thesis:
Value Networks as an central component of IS Planning Frame-
works

The frameworks presented in section 3 provide abstract structures of business models
within the area of ICT-based ISS. These structures permit analysts to deal with the
complex task of structuring business models. Therefore these frameworks, especially the
BMO, STOF and BIZTEKON framework, can be seen as a basis for the concepts and
enhancements presented within this thesis. As stated above, the presented frameworks
structure business models into basic building blocks that can be subsumed (according
to (Bouwman, De Vos & Haaker 2008, p.36ff)) within the following four main areas:

e Financial area

e Service area

e Technology area

e Organization area

Techniques and tools to analyze each of these basic main areas with their subcategories
are provided by the frameworks in their individual ways.

Table 3 provides an overview on concepts covered by existing planning frameworks for
ICT-based ISS introduced in this chapter. The table contains the main building blocks
of ICT-based ISS identified above and further concepts dealing with an integrated view
on ICT-based ISS. These concepts deal with the exchange of values between agents
that provide an ISS and the dynamics inherent to such a network of participants
exchanging values. These dynamics can either accelerate or decelerate value exchanges
between agents. As represented in Table 3 the introduced frameworks cover the main
building blocks of ISS, but hardly deal with an integrated view on these building blocks

to represent value exchanges and dynamics within the system.
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Concepts covered by existing frameworks

Value Multi part
Frameworks| Finance |Organization| Technology | Service p. -
Exchanges | dynamics

Fribourg X X X X
BIZTEKON X X X X X
STOF X X X X X

BMO X X X X

Table 3 An overview on concepts covered by existing planning frameworksfor |CT-based I SS.

Value networks which are described in detail in section 5 can be seen as a concept that
creates a connection between elements of all four main areas identified above and
therefore facilitates a connected and integrated view on the mechanisms within the
business model (see Figure 22). Allee identified value network analysis as a comple-
ment to organization charts, asset management tools, social networks and business
process modelling (Allee 2009, p.431)).

Value Network Analysis
Analysis of dynamics within value exchange realtions

Technology

Figure 22 Value Networks provide an integrated view on the four main areas Service, Technology,
Finance and Organization

The concept represented in Figure 22 can be seen analog to the idea of Scheer’s
“Architecture of Integrated Informationsystems” (ARIS) house (Scheer 2002, p.36ff).
Scheer models different views on information systems like the “Organization-”, “Func-
tion-", “Data-" and “Goods and Services View” with separate building blocks and then
integrates them within the “Process View”.

The frameworks introduced in this chapter consider the basic building blocks of ICT-
based ISS (Finance, Service, Technology, Organization) mentioned above in the same
way.

Since ICT-based ISS are complex systems, it is important to structure the system into

building blocks, but in the end these building blocks have to be combined to one
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system. Latest developments and the contributions of this thesis in the area of value
networks provide a tool to facilitate an integrated representation of aspects of the
different building blocks, its value exchanges and its dynamics.

Value networks can be seen as a central point since they include all aspects of the
different parts of the frameworks.

Value networks consider the financial area through the monetary values exchanged and
the service area through the modeling of the customers and the values consumed by
them. Furthermore, value networks consider the technology area through the values
exchanged and the assets required for producing the products and the organization
area through the modeling of the agents within the value network and their capabilities

and assets they contribute to the value generation within the value network.

In order to analyze and plan a system in a holistic way, this integrated view needs to
be applied. Value networks can be seen as an essential tool to visualize the entire
business idea and to provide a common platform for communication. Furthermore,
value networks form a basis to identify and analyze dynamics within the entire busi-
ness model.

As a consequence, we concentrated on value networks as a tool to represent the
mentioned integrated view on the systems and enhance existing value network nota-
tions to be able to identify relations and dynamics that could not be otherwise identi-
fied. We modeled some business cases with existing value network approaches and
identified potential for enhancements by identifying value accelerating and decelerating
parts. Before we introduce our enhancements we will briefly provide an overview to

existing value network notations.

All concepts introduced within the following sections can be seen as enhancements to
the existing notations and frameworks and should be applied in addition to the frame-

works and their analysis processes explained in section 3.

The next chapters are structured the following way:

Chapter 4 provides an overview on the current state of existing value network nota-
tions. New enhancement to these existing notations are introduced within chapter 5 to
enrich the analysis process of value networks and to capture and explain network
effects inherent within value networks. Chapter 6 furthermore introduces an entire
analysis process for value networks of ISS that considers strategic aspects within value
networks, such as systems dynamics- and scalability effects and strategic analysis of

the strength of particular participants within value networks.
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State of the art — Value Networks

4.1 e3-Value Notation

Gordijn, Akkermans and van Vliet (Gordijn, Akkermans & Van Vliet 2000, p.40ff)
(Gordijn, Akkermans & Van Vliet 2001, p.11ff) started the development of the e3-
value notation based on the idea that sophisticated tools already existed to model the

process (UML activity diagrams, Event driven process chains) or the IT-system (UML

class diagrams) of a business case.

Requirement Stakeholders Requirement Requiremnt viewpoint
viewpoint involved viewpoint focus representation
. C*0O’S
Business value Market Values, actors, e3 value ontology
flarketeers
viewpoint exchanges and UCM scenarios
Customer

Business process
viewpoint

Tactical marketeer,
Operational

management

Processes, workers,
information, goods,

and control flows

UML
o Activity diagrams
e Sequence diagrams
e Interaction diagrams
High-level Petri Nets

System architecture
viewpoint

IT department

Hard/software,

components, data
and control flows,
Code organization

UML

e Class diagrams
e State transition diagrams
e Sequence diagrams
o Interaction diagrams
e Deployment diagrams

Architecture description

languages

Figure 23 The e3-value ontology fillsthe gap for notationsto describe the business value viewpoint.
Several notations already exist for the business process- and system ar chitectur e viewpoint (Gordijn,
Akkermans & Van Vliet 2001, p.11f) (figure modified from (Gordijn, Akkermans & Van Vliet 2001,

p.12))
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They identified that there was a lack of tools for modeling “.. the way economic value
Is created, exchanged, and consumend in a multi-actor network” (Gordijn, Akkermans
& Van Vliet 2001, p.12).

The e3-value notation is intended to fill this gap (see Figure 23).

The e3-value ontology contains a formal and detailed description of the notation and
its concepts as follows:

o Actor: “An actor is perceived by its environment as an independent economic
(and often also legal) entity. By doing value activities (see below) actors make
profit. In a sound viable, business model every actor is capable of making
profit.” (Gordijn, Akkermans & Van Vliet 2000, p.43)

e Value activity: “An actor performs one or more value activities, which are as-
sumed to yield a profit.” (Gordijn, Yu & van der Raadt 2006, p.28)

e Value object: “Value objects are services, goods, money, or information, which
are of economic value for at least one of the actors.” (Pijpers, Gordijn &
Akkermans 2009, p.5)

e Value port: “An actor uses a value port to provide or request value objects to
or from other actors.” (Gordijn, Yu & van der Raadt 2006, p.28)

e Value interface: “Actors have one or more value interfaces, grouping individual
value ports. A value interface shows the value object an actor is willing to ex-
change in return for another value object through its ports. The exchange of
value objects is atomic at the level of the value interface.” (Gordijn, Akkermans
& Van Vliet 2001, p.13)

e Value exchange: Value exchanges or “[v] value transfers are used to connect
two value ports with each other. It represents one or more potential trades of
value objects.” (Pijpers, Gordijn & Akkermans 2009, p.5)

With this basic concept value networks representing the value exchanges between
actors can be modeled (see Figure 24).

Based on a basic e3 value network, one can enrich the model with process related
information to get a “Use Case Map” which facilitates further analysis (see Figure 24).
The concept of Use Case Maps is based on Buhr (Buhr 1998) and consists of the
following elements:

e Scenario path: A scenario path consists of one or more segments, related by
connection elements and start- and stop stimuli. It represents via which value
interfaces objects of value must be exchanged, as a result of a start stimulus, or
as a result of exchanges via other value interfaces.” (Gordijn, Akkermans 2001a,
p.30)
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e Stimulus: “A scenario path starts with a start stimulus, which represents an
initiating event caused, for example, by an actor. The last segment of a scenario
path is connected to a stop stimulus. A stop stimulus indicates that the sce-
nario path ends.” (Gordijn, Akkermans & Van Vliet 2001, p.14)

e Segment: “A scenario path has one or more segements. Segments are used to
relate value interfaces with each other, possibly via connection elements, to
show that an exchange on one value interface causes an exchange on another
value interface. Using connection elements, sophisticated causal relations can be
represented. ” (Gordijn, Akkermans 2001a, p.30)

e Connection: “Connections are used to relate individual segments. An AND fork
splits a scenario path into two or more sub path [sic/, while the AND join col-
lapses sub path into one path. An OR fork models a continuation of the sce-
nario path into one direction, to be chosen from a number of alternatives. The
OR join merges two or paths into on [sic/ path. Finally, the direct connection

interconnects two individual segments.” (Gordijn, Akkermans 2001b, p.2)

The Use Case Map assists in understanding the value flows between the participants of
the value network. Based on AND- and OR- connection type, parallel and optional
value flows can be represented. (Gordijn, De Bruin & Akkermans 2001, p.1ff)

As represented in Figure 24, the two concepts of “e3-value models” and “Use Case

Maps” get consolidated into one model for further analysis.
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Figure 24 An examplefor a basic e3-value model (figure from (Gordijn, Akkermans & Van Vliet
2001, p.12))

The e3-value network combined with the UCM acts as a basis for another analysis
dealing with the incoming and outgoing value flows for each actor. This analysis is
called “Profit Sheets” and facilitates the analysis of the value flows for each partici-
pating actor by following the scenario path of the UCM. Profit sheets are simple
spreadsheet based tables containing the current monetary in- and out-flows of values of
each participant within the value network. The main goal of Profit Sheets is to have a
rough idea about profitability for each actor within the value network. In a last step,
“what-if”’-scenarios can be analysed by modifying assumed value flows based on
expected future influences and their changes to the value network. (Gordijn, De Bruin
& Akkermans 2001, p.1ff) (Gordijn, Akkermans & Van Vliet 2001, p.16f)

In conclusion, the e3-value ontology provides a detailed and formal definition of a value
network modelling notation which is enhanced by several analysis methods. The value
network contains the participating actors and their value exchanges. Furthermore,
value creating activities within the actor can also be modelled. Assets of each actor
that form a basis for the value creation within each actor are not modelled with the e3-
value notation.

The UCM enriches the value network with process information and facilitates the
modelling of concurrent and alternative paths within the value network. The Profit

Sheets provide a rough cut on profitability analysis for each actor and act as a basis for
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what-if scenarios for analysing expected external or internal changes to the value

network.

4.2 Allee‘s Value Network Analysis

Following the same idea as the other authors of the notations introduced in this
section, Verna Allee models the entities and value exchanges between the entities as a
network. Besides the representation of obvious exchange relations of tangible values
between the participants within a value network, Allee puts special emphasis on the
modeling and analysis of intangible value exchanges. Therefore she distinguishes
between tangible and intangible value exchanges in the following way (Allee 2000,
p.1ff) (Allee 2002, p.182ff) (Allee 2008, p.7ff) (Allee, Schwabe 2009, p.4ff):

e Tangible Goods, Services, and Revenue: “7Tangible exchanges involve goods,
services, or revenue, including all transactions involving, but not Ilimited to,
contracts and invoices, return receipts of orders, requests for proposals, confir-
mations, or payments. Knowledge products or services that generate revenue, or
that are expected and paid for as part of a service (such as reports or package
inserts), are defined as a tangible and are depicted in the mapping as goods,
services, and revenue.” (Allee 2002, p.182)

e Intangible Konwledge and Benefits: “Intangible knowledge and information
exchanges flow around and support the core product and service value chain,
but are not contractually paid for. These include strategic information, planning
knowledge, process knowledge, technical know-how, collaborative design work,

Joint planning activities and policy development.” (Allee 2002, p.182)

Furthermore, Allee uses the concept of “roles” to define the participants within a value
network. These roles are filled by different individuals, groups or organizations. (Allee
2008, p.8ff)

Figure 25 represents a value network modeled with Allee’s notation distinguishing

between tangible and intangible value exchanges.
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Figure 25 A value network based on Allee’s notation distinguishing between tangible and intangible
value exchanges (figure modified from (Allee, Schwabe 2009, p.5))

With the modeling of tangible as well as intangible value exchanges within one model,
an overview on the entire system can be created, which can not be modeled with
typical process modeling notations (Allee 2002, p.199).

According to Allee, the Value Network Analysis can be seen as a complement to
existing organizational tools such as organization charts, asset management tools,

social networks and business process modeling (Allee 2009, p.431).

4.3 i* Framework

The i* Framework is mainly based on the contributions by Yu (Yu, Mylopoulos 1994)
(Yu 1995) (Yu 1997) and has been developed in the requirements engineering and
business process reengineering community. It identifies agents and the relations be-
tween these agents. In contrast to other modeling approaches introduced in this
chapter, it does not focus on value exchanges between actors. Instead, it deals with
strategic interests of actors and dependencies between actors which are inherent within

value networks. The i* notation basically consists of two modeling notations, each
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focusing on different aspects (Yu, Mylopoulos 1994, p.1ff) (Yu 1995, p.1ff) (Yu 1997,
p.226ff):

Strategic Dependency (SD) model: SD models aim at modeling the strategic
aims of every actor and the way the actors intend to achieve these goals by co-
operation with other actors. The result of the SD model is a compact overview
on the strategic dependency relations between each actor. (Yu, Mylopoulos
1994, p.1ff) (Yu 1995, p.1ff) (Yu 1997, p.226ff)

Strategic Rational (SR) model: In contrast to the SD model which focuses on
the dependency relationships between the actors of a value network, the SR
model focuses on the internal dependency relations within the actors. SR models
visualize internal task relations needed to accomplish the individual goals. SR
models are intended to represent the existing combination of tasks within an
actor and furthermore to provide a toolset to generate new combinations of al-
ternative tasks to achieve the same goals as with the existing combinations.
Therefore SR models facilitate the identification and generation of alternative
task configurations in the course of business process reengineering projects
without loosing sight of the basic goals of each actor. (Yu, Mylopoulos 1994,
p.1ff) (Yu 1995, p.1ff) (Yu 1997, p.226ff)

The SD and SR models briefly introduced above are described in detail in the following

two sections.

4.3.1 The Strategic Dependency (SD) Model

The Strategic Dependency model in Figure 26 represents the dependency relations

between actors within a goods acquisition process. The “client” wants to receive an

item which is delivered by the “vendor”. Therefore the “client” depends on “purchas-

ing” to get the item. Transitively, “purchasing” depends on the “vendor” to deliver the

item. “Purchasing” also depends on “receiving” to receive the item, whereas the latter

depends on “purchasing” regarding the purchasing information. “Accounts payable”

depends on “purchasing” for the purchasing information, on “receiving” for the receiv-

ing status and on “vendor” for the invoice. The vendor depends on “accounts payable”

for the payment relation. (Yu, Mylopoulos 1994, p.2ff)
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Figure 26 Strategic Dependency model representing a goods acquisition process (figure modified
from (Yu, Mylopoulos 1994, p.4))

As illustrated in Figure 26, SD models consist of actors and dependency relations.
According to Yu (Yu, Mylopoulos 1994, p.3) “/w/ we call the depending actor the
depender, and the actor who is depended upon the dependee.” Furthermore, SD models

differentiate four types of dependency relations (see also Figure 26):

Goal dependency: “In a Goal dependency, the depender depends on the de-
pendee to bring about a certain state in the world. The dependee is given free-
dom to choose how to do it. With a goal dependency, the depender gains the
ability to assume that the condition or state of the world will hold, but becomes
vulnerable since the dependee may fail to bring about that condition.” (Yu
1995, p.13)

Task dependency: “In a Task dependency, the depender depends on the de-
pendee to carry out an activity. A task dependency specifies how the task is to
be performed, but not why. The depender is vulnerable since the dependee may
fail to perform the task.” (Yu 1995, p.14)

Resource dependency: “In a Resource dependency, one actor (the depender)
depends on the other (the dependee) for the availability of an entity (physical
or informational). By establishing this dependency, the depender gains the abil-
ity to use this entity as a resource. At the same time, the depender becomes
vulnerable if the entity turns out to be unavailable.” (Yu 1995, p.14)
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e Softgoal dependency: “A softgoal is typically a quality (or non-functional)
attribute on one of the other intentional elements in a routine, e.g., that a
payment be issued promptly.” (Yu, Mylopoulos 1994, p.7) “In a Softgoal
dependency, a depender depends on the dependee to perform some task that
meets a softgoal. The meaning of the softgoal is specified in terms of the meth-
ods that are chosen in the course of pursuing the goal. As in a goal dependency,
a depender gains the ability of having the goal condition brought about, but be-
comes vulnerable in case the dependee fails to bring about that condition. The
difference here is that the conditions to be attained are elaborated as the task is
performed.” (Yu 1995, p.14f)

All in all, the SD model provides a good overview on the strategic dependency relations

between the actors of a value network.

4.3.2 The Strategic Rational Model

The Strategic Rational model in Figure 27 represents the internal task structure,
dependencies and alternative task configurations for achieving the goal to “have an
item” (Yu, Mylopoulos 1994, p.5ff).
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Figure 27 A Strategic Rational model representing alter native task combinationsto achieve the
internal goal “having an item” (figure modified from (Yu, Mylopoulos 1994, p.6))
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A SR model consists of different types of nodes and links. Equivalent to the classifica-
tion of dependency relations in the SD models, nodes are categorized into “goal-”,

9

“task-", “resource-” and “softgoal-” types. Links are classified into “means-ends link”
and “task decomposition links”. (Yu 1995, p.31ff) (Yu, Mylopoulos 1994, p.5ff)

e Means-ends link: “A means-ends link indicates a relationship between an end —
which can be a goal to be achieved, a task to be accomplished, a resource to be
produced, or a softgoal to be satisticed — and a means for attaining it.” (Yu
1995, p.31) The means-ends links within Figure 27 represent three different
ways of accomplishing the internal goal of “having an item”. In order to achieve
the goal “have an item” one can either execute the task “lease the item”, “buy
the item” or “borrow the item”. (Yu, Mylopoulos 1994, p.5f)

e Task decomposition link: Task decomposition links are used to describe a par-
ticular task in detail by specifying its sub-elements, which can be classified into
the introduced types “goal”, “task”, “resource” and “softgoal”. Figure 27 pro-
vides several examples for a task decomposition link. The “order ByPhone
(item)” task can be decomposed into the components “yellow pages”-resource,
“place PhoneOrder (item)”-task and the “vendorFound (item)”-goal. (Yu 1995,
p.31ff) (Yu, Mylopoulos 1994, p.5ff)

As already described in section 4.3, SR models offer a toolset to represent internal
goals and relationships of an actor, which facilitates the generation of alternative task
combinations within the course of process reengineering (Yu, Mylopoulos 1994, p.1ff)
(Yu 1995, p.1ff). Despite the application in the process reengineering area, SD and SR
models can also be applied in the area of strategic planning and analysis of ISS where
they can act as a valuable extension to existing value network notations. Gordijn, Yu
and van der Raadt (Gordijn, Yu & van der Raadt 2006) provide an example for the
combination of the i* Framework and the e3 Value Network Notation described in

detail in section 4.1.

4.4 Biem & Caswell Value Network Model

The Value network notation of Biem & Caswell (Biem, Caswell 2008) is one of the
latest contributions to the area of value network analysis and is based on existing
approaches like e3-value (section 4.1) and Allee’s value network analysis (section 4.2).
Similar to the referenced notations, value networks based on Biem & Caswell represent
“actors” that exchange certain “values” between each other with the ultimate goal to

deliver a common value to the end consumer. (Biem, Caswell 2008, p.1ff)
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“.. to Include any economic agents with a

The definition of an actor is extended
transterable where the transter process can be monitored and acknowledged by a third
party.” (Biem, Caswell 2008, p.3) The notation of Biem & Caswell is based on the
ARA (Actor-, Resource-, Activity- layer) model (Hakansson, Johanson 1992, p.28ff)
and therefore models the resources called “assets” and the activities called “capabili-
ties” explicitly for each actor within the value network (Biem, Caswell 2008, p.4). This
is an enhancement of the e3-value notation where only capabilities are modeled explic-
itly and to Allee’s notation where just actors without any explicit properties are
modeled.

Furthermore, Biem & Caswell classify the exchanged values into the categories
“Brand”, “Product”, “Information”, “Service” and “Coordination” and represents these
categories by individually colored symbols (Biem, Caswell 2008, p.4). This categoriza-
tion enhances the “value object” concept of e3-value that does not define specific object
types and the categorization of tangible and intangible value exchanges of Allee’s
notation.

Biem & Caswell also propose an iterative approach that assists in constructing and
analyzing value networks (Biem, Caswell 2008, p.6f).

Since the notation of Biem & Caswell forms a basis of further enhancements introduced

within this thesis, illustrations of the notation concepts follow in section 5.

4.5 Conclusion and identification of room for improvement for Value
Network Notations

This chapter provided an overview on existing value network notations. Starting with
the e3-value notation (section 4.1), which provided a detailed definition of the elements
of a value network and its analysis concepts, continuing with Allee’s Value Network
notation (section 4.2) which put its emphasis on the representation of intangible value
exchanges, leading to the i* Framework (section 4.3) for modeling strategic relations
within a value network. Finally, Biem & Caswell’s value network notation represents
the latest value network notation, which is based on the e3-value together with Allee’s
value network notation and has been introduced in section 4.4.

All introduced notations facilitate the representation of the basic building blocks and
value exchanges within a value network.

However, practical applications of Biem & Caswell’s model have led to the insight that
there are still effects in business models that can not be explained using the models

currently available, which, in turn, led us to develop some extensions to this model.



Value Networks 54

Conventional modeling techniques such as e3-value e-business modeling method or
Biem & Caswell’s method represent value exchanges between economic entities, but
internal and external forces influencing the agents that provide the values cannot be
captured.

The motivation of an agent directly influences the quality of the value provided and, in
consequence, the entire value network. Highly motivated agents may accelerate the
value generation in the value network, whereas it takes just one agent to decelerate the
value generation of an entire value network. Current research (Vroom 1964) (Porter,
Lawler 1968) (Vroom 1995) (Kelman 1961) (Barbuto 2005) shows that both internal
and external forces determine the motivation of each agent. This motivation mainly
influences an agent’s job prioritization and therefore timeliness and quality of service.
In order to capture these factors, we need to refine existing models and introduce an

extended notation.

Figure 28 represents the basic idea of the enhancements introduced in chapter 5. The
value network on the left represents a simplified value network of an ICT-based ISS
modelled with Biem & Caswell’s Notation. The value network on the right represents
the same value network including the enhancements of exogenous influences and
endogenous motivation. The highlighted agent “Content creator” is rated by a neutral

[T3R2!

exogenous influence marked with the symbol and a negative endogenous motiva-
tion marked with the “-“ symbol at the source of the value exchange link. Based on
these neutral and negative ratings, this agent is identified as a weak spot within the
value network, which may influence the entire value network in a negative way. These
facts can not be presented with existing notations as illustrated on the left side of

Figure 28.
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Figure 28 The enhancements with endogenous motivation and exogenous influences at each actor
facilitate the identification of weak spotsand system engines within the value network. The actor
“Content creator” has a neutral exogenous influence and a passive endogenous mativation and

therefore acts as a weak spot for the value network.

The extended notation is called the “V? Value Network Notation” and is described in

detail in the following chapter 5.



CHAPTER

The V? Value Network Notation for ICT-
based ISS

Today nearly every business system has different economic entities working together in
complex, network-like structures in order to be able to provide a benefit for the end
customer. The associated value streams can be represented as a value network (see
Figure 28 or the left side in Figure 39).

Strategic analysis of a company’s relationships to other partners within a business
system requires enhanced management tools (Biem, Caswell 2008, p.l1). Inter-
organizational transactions can become quite complex easily because of global trends
and technological advances (Biem, Caswell 2008, p.1). In order to keep track of these
relationships, modeling techniques such as the e3-value e-business modeling method
(Gordijn, Akkermans & Van Vliet 2000) have been developed.

Particularly business models in the area of ICT-based information service systems can
not be described in a linear fashion as with Porters (Porter 1985) value chain model
(Biem, Caswell 2008, p.1). ISS providers need to cooperate with other partners in order
to be able to provide the intended service.

There has been a lot of research activity in the area of value networks so far. Early
studies such as the i* strategic dependency model (Yu 1995) (Yu, Mylopoulos 1994)
(Gordijn, Yu & van der Raadt 2006), the Allee’s value network model (Verna 2003)
(Allee 2009), the e3-value e-business modeling method (Gordijn, Akkermans & Van
Vliet 2000) and the ¢3 network (Weigand et al. 2007), which is based on the e3-value
e-business modeling method, help to do basic analysis of value networks (Biem,
Caswell 2008, p.1ff). The latest enhancement for value network notations is from Biem
& Caswell (Biem, Caswell 2008) which is mainly based on the e3-value e-business

modeling method.

However, practical applications of Biem & Caswell’s model have led to the insight that
there are still effects in business models that can not be explained with the models

currently available and led us to develop some extensions to this model (see Figure 28).
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In the conclusion of the analysis of existing value network notaions in section 4.5 it was
shown, that conventional modeling techniques such as e3-value e-business modeling
method or Biem & Caswell’s method represent value exchanges between economic
entities, but internal and external forces influencing the agents that provide the values
cannot be captured.

Since the motivation of an agent directly influences the quality of the value provided
and, in consequence, the entire value network, explicit modelling of this concept may
reveal effects, that could not be modelled with existing approaches.

In order to capture exogenous influences and endogenous motivation for each actor, we
need to refine existing models and introduce an extended notation.

The new Value Network Notation we call for reference further “V?”, proposed in this
thesis, builds on Biem & Caswell’s notation (Biem, Caswell 2008) and enhances it in
several ways. Based on our preliminary results shown at (Vorraber, Voessner 2010)
(Vorraber, Véssner 2011) the V2-concepts will be refined and further concepts will be

presented within this thesis.

5.1 Basic building blocks

Figure 29 shows an economic entity which represents and describes agents participat-
ing in a value network. We speak of an ‘economic entity’ if an individual business
plan can be designed for a value network participant (Biem, Caswell 2008, p.3ff). An
economic entity can be a firm, a business unit or an individual (Biem, Caswell 2008,
p.4). In practice we observed in ISS networks sometimes business plans/models where
the cost side would dominate the revenues side. This was often an example for “good
will” or “cross project values”.

An economic entity consists according to Biem & Caswell (Biem, Caswell 2008, p.3ff)
(who based their concept on Hakansson & Johanson (Hakansson, Johanson 1992,
p.28ff)) of three parts: ‘Agent’ (or actor) represents the legal entity driving the indivi-
dual business model. ‘Capabilities’ represents all dynamic aspects such as processes
and activities that are executed by the economic entity when participating in the value

network (e.g. aggregating information).
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Figure 29 Economic entitiesrepresent agents participating in a value network. Provision and revenue
links represent value exchanges between economic entities (figure modified from (Biem, Caswell
2008, p.4)).

‘Assets’ are all static things of tangible (e.g. IT-systems) and intangible (e.g. knowl-
edge) nature tied permanently or semi-permanently to the economic entity in order to
facilitate its value generation (Biem, Caswell 2008, p.4) (Wernerfelt 1984, p.172ff).
Economic entities exchange values between each other (Biem, Caswell 2008, p.1ff). The
source and destination of value exchanges are modeled with arcs where the arrow of
such a link points to the destination of the value exchange. There are two different link
styles that represent two different directions of a value provision either in the direction
of the end customer (provision link) or vice versa (revenue link). The provision link is
represented by a solid line. The revenue link is represented by a dotted line and
visualizes value transfers that are generated for paying the participant for his value
provisions.

The values exchanged between economic entities are represented by transfer objects.
The transfer objects are based on the concepts of ‘value objects’ by Gordijn,
Akkermans & Van Vliet (Gordijn, Akkermans & Van Vliet 2000) and on the ‘offerings’
concept described by Normann & Ramirez (Normann, Ramirez 1993) which was later
extended by Biem and Caswell (Biem, Caswell 2008). We will categorize different types
of transfer objects according to our extension of Biem and Caswell’s notation (Biem,
Caswell 2008). Transfer object types are represented by labeled rectangles placed on

transfer links.

5.2 Types of transfer objects

The basic types of transfer objects according to Biem & Caswell (Biem, Caswell 2008)

are ‘product’, ‘brand’, ‘service’, ‘coordination’ and ‘information’.
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Figure 30 represents the types of transfer objects of the V? value network notation used
in this thesis consisting of Biem & Caswell’s (Biem, Caswell 2008) types and our

enhancements (‘monetary value’ and ‘intangible value’).

Brand

Product

Information

Service

Coordination

Monetary value

Intangible value

VYVVVYVVY

Figure 30 Transfer objectsrepresent the values exchanged between economic entities. Transfer
objectsare categorized into different types (figure modified from (Biem, Caswell 2008, p.4f)). These
categories are enhanced by our new types (M, 1V).

5.2.1 Information

In our context of modeling information service systems, the transfer object type

‘information’ represents the transfer of information in a sense of a trading good.

5.2.2 Service

According to (Biem, Caswell 2008, p.4ff) the transfer object type ‘service’ represents a
service delivery provided by a service provider to a service recipient. Service delivery
changes the state of ‘something’ at the service receiver. This something can be tangible

(e.g. IT components) or intangible (e.g. knowledge).

5.2.3 Monetary Value

The transfer object type ‘monetary value’ is based on Gordijn, Akkermans & Van
Vliet s (Gordijn, Akkermans & Van Vliet 2000) modeling of payment transactions in
their e3-value e-business modeling method. Monetary value flows represent the ex-
change of monetary values, where the values are transferred from ‘source participants’

to ‘receiving participants’ represented by directed arcs.
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5.2.4 Intangible Value

The transfer object type ‘intangible value’ represents the exchange of intangible values.
It is based on the concept of modeling consumer experiences with value objects by
Gordijn, Akkermans & Van Vliet (Gordijn, Akkermans & Van Vliet 2000). We use
intangible values for example for modeling the raising of a company’s reputation based

on positive customer experiences.

5.2.5 Brand

14

The transfer object type ‘brand’ is defined according to Biem & Caswell as “.. a prior

awareness of the potential value generated by the economic entity (actor), typically as

a consequence of past offerings appreciation or a deliberate marketable intangible.’
(Biem, Caswell 2008, p.4)

5.2.6 Product

43

The transfer object type ‘product’ is defined according to Biem & Caswell as “.. any
transterable out where the ownership of the transferable is also transferred to the

recipient.” (Biem, Caswell 2008, p.4)

5.2.7 Coordination

The transfer object type ‘Coordination’ is defined according to Biem & Caswell in the
following way: “Coordination creates value by managing the network of economic

entities Jactors/ and their offerings.” (Biem, Caswell 2008, p.4)

5.3 Notation Enhancements — Endogenous motivation and exogenous
influences

We extend the existing value network notation described above with two concepts in
order to be able to explain effects that could not be described otherwise.

Notations such as the e3-value e-business modeling method and Biem & Caswell’s
notation (Biem, Caswell 2008) describe value transfers between agents which greatly
help to understand the basic structure of a value network. In real world scenarios,
however, we observe dynamic, network intrinsic forces that can accelerate and deceler-
ate the rate of value exchange between the agents. This has a dramatic impact on the

value provision for the end customer.
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If there is, for example, an agent in the middle of a value stream who is not really
motivated to participate in the network, this particular agent may influence the value
provision of the entire network in a negative way by becoming a bottleneck for the
delivered services to the end customer. This can lead to the paradox effect that the end
customer still gets poor service, even if agents preceding and following this unmoti-
vated agent are highly motivated. Furthermore, this poorly performing agent does not
only affect the value flow negatively, he also influences the motivation of the other
agents in a negative way. Agents who are initially motivated but do not get their
expected revenue flows back may lose interest in participating in the network and
therefore also become unmotivated. In this case the whole business model/system can
become unstable.

During several real world case studies in the area of ICT-based ISS we found business
cases where exactly the effects described above occurred. For companies it is crucial to
detect both, poor and excellent value network constellations already during system
design in order to make the right strategic decisions. Our framework helps to analyze

existing value networks and assists in planning new value networks.

As stated above several works in the area of motivation theory such as Vroom (Vroom
1964) (Vroom 1995) and Porter & Lawler (Porter, Lawler 1968) prove the existence of
internal and external forces, mainly based on job prioritization of involved individuals,
which is influenced by personal or organizational motivation and incentives. In order to
model these internal and external forces which may cause acceleration or deceleration
of the value generation in a value network, we introduce the concepts of endogenous
motivation and exogenous influences. Both determine the value provision of the agent

(see Figure 33).

5.3.1 Theoretical underpinning of endogenous motivation and exogenous
influences

The endogenous motivation is based on the “expectancy theory” of Vroom (Vroom
1964) (Vroom 1995) where “/h/ he argued that employees tend to rationally evaluate
various on-the-job work behaviors (e.g., working harder) and then choose those behav-
iors they believe will lead to their most valued work-related rewards and outcomes
(e.g., a promotion). Thus, the attractiveness of a particular task and the energy
invested in it will depend a great deal on the extent to which the employee believes its
accomplishment will lead to valued outcomes.” (Steers, Mowday & Shapiro 2004,
p.382).
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Porter and Lawler based their model on the expectancy theory of Vroom and refined
this model by creating a cognitive expectancy framework describing the process which
is underlying the work motivation (see Figure 31) (Steers, Mowday & Shapiro 2004,
p.381f) based on (Porter, Lawler 1968, p.10ff).
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Figure 31 The Cognitive Expectancy Framework of Porter and Lawler (figure modified from (Porter,
Lawler 1968, p.17))

According to the Expectancy Theory of Vroom, this framework (see Figure 31) de-
scribes that the attractiveness of the potential outcome of an individual’s behavior
(“Value of reward”) and the perceived probability that effort leads to this reward
(“Perceived effort-reward probability”) influence the effort of an individual in the work
situation (Porter, Lawler 1968, p.16ff) (Porter, Lawler 1968, p.160f). The term “Ef-
fort”, used in this framework, is synonym for the term “motivation” (Porter, Lawler
1968, p.21).

Since every individual has a different level of abilities, the framework describes that the
“Effort”, combined with the “Abilities and traits” of the individual and its “Role
perception”, determine the “Performance” of the individual in a work situation (Porter,
Lawler 1968, p.160f).

Based on its performance, an individual experiences rewards, which can be either
intrinsic (e.g. feeling of accomplishment) or extrinsic (e.g. external reward) (Porter,
Lawler 1968, p.28f) (Porter, Lawler 1968, p.160f). The framework states that every
individual has a notion about the level of rewards a person should receive for his
performance on a specific task (“Perceived equitable rewards”) (Porter, Lawler 1968,
p.29f). The “Satisfaction” of an individual is therefore determined by “... the difference
between perceived equitable and actual rewards |.]” (Porter, Lawler 1968, p.162).
Porter and Lawler furthermore state that the “Perceived equitable rewards” are

influenced by individual ratings of the employee’s performance in the way that “.
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higher levels of self-related performance are associated with higher levels of expected
equitable rewards.” (Porter, Lawler 1968, p.164)

As described by Steers, Mowday & Shapiro, the framework of Porter and Lawler <.
Incorporated a feedback loop to recognize learning by employees about past relation-
ships. That is, if superior performance in the past failed to lead to superior rewards,
future employee effort may suffer as incentives and the reward system lose credibility

in the employee s eyes.” (Steers, Mowday & Shapiro 2004, p.382)

The concept of “Endogenous Motivation” described within this work matches the
variable “Effort” in the cognitive expectancy framework of Porter and Lawler described
above, whereas the concept of “Exogenous Influence” matches the variable “Extrinsic
rewards” in the expectancy framework. Further, external influences are described in

section 5.3.1.1 as “Instrumental” and “Self-concept-external” sources of motivation.

5.3.1.1 Categorization of motivation sources

Since there exist many different studies about sources of motivation (see Steers,
Mowday & Shapiro (Steers, Mowday & Shapiro 2004) for an overview on different
theories) Barbuto (Barbuto 2005) has introduced a classification schema for different
sources of motivation. As shown in Figure 32, sources of motivation can be categorized
either as “intrinsic” or “extrinsic”. These two main categories can be further divided
into to five different subcategories.

Intrinsic motivation deals with personal emotions such as fun, trust and self-worth that
are derived from internal influcens. On the contrary, extrinsic motivation is derived
from a persons surrounding. (Barbuto 2005, p.31f) (John Jr, Barbuto 1998, p.1011ff)

’7 Intrinsic process
Intrinsic

Self-concept-internal

Goal internalization

Source of
motivation

Instrumental

L1 Extrinsic
Self-concept-external |

Figur e 32 Sour ces of motivation according to Barbuto (Barbuto 2005, p.31f)
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5.3.1.1.1 Intrinsic motivation sources

Barbutto attributes the following sources of motivation to the category “Intrinsic” :
e Intrinsic process
e Self-concept-internal
e Goal internalization. (Barbuto 2005, p.31f)

As explained above, these three subcategories describe motivation sources that are
influenced by an individual’s internal factors (Barbuto 2005, p.31f). “Intrinsic process”
motivation sources are characterized by the fact that “.. the work itself acts as the

incentive because workers enjoy what they are doing.” (Barbuto 2005, p.28).

The concept of “Self-concept-internal” motivation sources is also based on internal
motivation factors. But it differs from the “Intrinsic process” motivation sources in the
fact that the former is based on the reinforcement of pleasure based on the accom-
plishment of a task, whereas the latter is based on the reinforcement of pleasure evoked
through the task itself. (Barbuto 2005, p.28ff)

Furthermore, Barbuto describes the “Self-concept-internal” motivation source in the
following way:

“In this type of motivation, the individuals set internal standards for traits, competen-
cies, and values that become the basis for their ideal selves [(Leonard, Beauvais &
Scholl 1999)]. Persons are then motivated to engage in behaviors that reinforce these

standards and later achieve higher levels of competency.” (Barbuto 2005, p.30)

The concept of “Goal internalization” is defined in the following way:

“Behavior motivated by goal internalization occurs when individuals adopt attitudes and
behaviors congruent with their personal value systems. Strong ideals and beliefs are
paramount in this motivational source [(John Jr, Barbuto 1998)]. Individuals motivated
by goal internalization believe in the cause and have developed a strong sense of duty to
work toward the goal of the collective." (Barbuto 2005, p.31)

All in all, the concept of “Goal internalization® is especially characterized by the fact
that the individuals believe in the cause, while with the “Intrinsic process® concept, the
individuals need to enjoy the work being performed. Finally, the concept of “Self-
concept-internal“ is especially characterized by the fact that the individuals are stimu-

lated by personal challenge and self-regulation. (Barbuto 2005, p.31)
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5.3.1.1.2 FEXxtrinsic motivation sources

Barbuto defines the concept of “Instrumental” motivation and at the same time
delineates this concept from “Self-concept-external” motivation in the following way:
“Instrumental rewards motivate individuals when they perceive their behavior will lead
to certain extrinsic tangible outcomes, such as pay, promotions, bonuses, etc. (Kelman,
1958).” (Barbuto 2005, p.29)

Instrumental motivation is based on the concept that the motivation is derived from
tangible external rewards. This concept does not include social rewards and interpersonal
exchanges which form the basis for the “Self-concept-external” motivation type.
(Barbuto 2005, p.29)

Furthermore, “Self-concept-external” motivation ./ tends to be externally based
when Individuals are other-directed and seek affirmation of traits, competencies, and
value from external perceptions. The ideal self is adopted from the role expectations of
reference groups, explaining why individuals high in self-concept-external motivation
behave in ways that satisfy reference group members, first to gain acceptance, and
after achieving that, to gain status. [...] Classical articulations of social rewards or social
exchanges are consistent in concept and motivational explanation with self-concept-
external motives.” (Barbuto 2005, p.29f)

5.4 Endogenous motivation

The endogenous motivation describes the level of motivation of employees within
agents who participate in the value network and provide value generating activities.
These activities can be based on several factors such as organizational /personal values
(e.g. expressed in the organization’s mission statement) of the agent, internal reputa-
tion or other motivation factors already mentioned such as good will for “family and

friends” and “cross project benefits”.

5.4.1 Levels of endogenous motivation

We classify endogenous motivation into three categories (see Figure 33):

e Defensive (-): The agent performs the value activity only if it is not conflicting
with his own goals. Employees give the least attention to the value network
task. This situation can also be described as “passive aggression” according to
Buss (Buss 1961, p.203f) (Giacalone, Greenberg 1997, p.39).

e Neutral (~): The agent performs the value activity collaboratively in a timely

manner. Tasks of the value activity have lower priority than personal tasks.
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e Active (4): The agent performs and pursues value activity and collaboration

actively. Tasks have either a higher than or equal priority than personal tasks.

Endogenous
[::::] motivation
-1~1+)
kS Exogenous
\ influence
‘ -1~=+)

Figur e 33 Endogenous motivation and exogenous influences ar e the significant enhancementsto
existing notationsthat help to explain value network effectsthat could not be described with existing
notations.

5.5 Exogenous Influences

The exogenous influence describes external forces (e.g. from management) which
facilitate or restrain the participation of the agent in the value network. This can be
for various reasons such as strategy, business or legal constraints. Examples of external
forces are direct orders to participate in the business venture. The concept of exoge-
nous influences is based on Kelman’s (Kelman 1961) external influences on a persons
compliance and on Porter & Lawler’s (Porter, Lawler 1968) extrinsic rewards as a

consequence of the agent’s performance.

5.5.1 Levels of exogenous motivation

Similarly to the endogenous motivation, we classify the exogenous influences into three
categories (see Figure 33):
e Defensive (-): The external force disencourages the value activity.
e Neutral (~): The external force neither endorses, facilitates nor discourages the
activity.
e Active (+): The external force actively encourages and facilitates the activity
(e.g. special reward programs, management inquiries about project progress or

performance).
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5.6 Typical Combinations of endogenous motivation and exogenous
influences

Altogether there are nine possible combinations between endogenous motivation and
exogenous influence levels. For the discussion we select the four most interesting

combinations that have a special impact on a value network (see Figure 34).

Exogenous /\

Infl uences - Deffensive endoger_\ous motivation - Act!ve endogenous motivation
- Active exogenous influence - Active exogenous influence

active
- ,Shotgun collaboration* - ,Perfect combination®
- Defensive endogenous motivation - Active endogenous motivation
- Defensive exogenous influence - Defensive exogenous influence
defensive

- ,Worst case combination - ,Sisyphus situation*

>

defensive active Endogenous
Motivation

Figure 34 Typical combinations of endogenous motivation and exogenous influences

5.6.1 The “Worst Case Combination”

The worst case is a defensive (-) endogenous motivation combined with a defensive (-)
exogenous influence (see Figure 34). Agents with this constellation are a severe threat
for the entire value network. Negative impact may spread over the whole network. If
this agent is supposed to provide a key component of the value network, the business

case will fail with high probability.
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5.6.2 “The Sisyphus Situation”- An active endogenous motivation
struggling against defensive exogenous influence

Sometimes projects — often department-internal projects - are very much being pushed
by employees based on personal beliefs. These employees are totally convinced of the
project’s meaningfulness and potential and invest a lot of personal effort into the
project. As a consequence the endogenous motivation can be classified as active (+).
Management, on the other hand, which has a negative attitude towards the project, is
not convinced of the project’s goals and at most tolerates the project or shows some
resistance is represented by a defensive rating (-) for the exogenous influences (see
Figure 34).

As a real world example for such a constellation, we can quote an example of a former
R&D project manager for diesel engines of a well known German car manufacturer who
pushed his idea to develop diesel engines for racing cars which became an internal
project (active endogenous motivation). He was fully convinced that diesel engines may
perform very well in racing cars, which was totally contradicting the corporate strategy
to position gasoline engines for consumer sports cars and diesel engines for family and
utility cars. Despite the defensive, negative external influence from (top) management
the project survived because of the high professional reputation and personal engage-
ment of the project manager. In the end the project was a tremendous success: the car
manufacturer won several prestigious car races with diesel powered engines, the project
manager was promoted and the whole corporate strategy changed based on these

successes — a happy ending after all.

5.6.3 The “Shotgun Collaboration”: Passive endogenous motivation
paired with active exogenous influence

Exactly the opposite constellation to the previous one is a defensive (-) endogenous
motivation coupled with an active (+) exogenous influence (see Figure 34). We call
this case “Shotgun Collaboration” to indicate a forced marriage for no “obvious”
reasons. Such a combination most likely occurs if employees are not committed to the
tasks they have to fulfill as part of the greater value network. This may be based on
several reasons. For example they do not understand why they should perform the
task, or they think all other tasks are more important. The management of these
employees on the other hand is very interested in collaborating in the value network
and is actively pushing the project. This combination often occurs in value network
collaborations which are outside the core business of an enterprise — at least from an

employee’s perspective.
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A practical example for this combination comes from a technology transfer project
between academia and industry. The academic department acted as a scientific partner
in a research collaboration with an industry partner. The department was the initiator
of the project and fully convinced the upper management of the industry partner to
collaborate in this project. One core task in that project was to aggregate piles of data
together with employees from a very operational level. These employees showed a very
defensive endogenous motivation because they did not really understand why they
should participate in the project. They were not committed to the project and felt
distracted from their core tasks — despite great upper management attention and buy
in. Projects with such a constellation can become quite exhausting for other agents in

the value network who need to cooperate.

5.6.4 “The Perfect Combination”

If both factors - endogenous motivation and exogenous influence - can be rated as
active (+), the actor has a perfect combination in respect to these two factors (see
Figure 34). Agents with this combination can be valuable sources of power and high

performers in a value network.

5.6.5 Conclusion

The enhancements to existing notations introduced with the V? Value Network
Notation enables the explanation of multi party network effects that could not be
described otherwise.

Figure 35 provides a compact overview on the elements and concepts of this notation.
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CHAPTER

The analysis process for Value Networks
of ICT-based ISS

The existing frameworks introduced in chapter 3 cover important aspects for the
analysis and planning of ICT-based ISS. As described in section 3.7, these frameworks
do not provide tools to analyze dynamics within value networks. As a consequence,
enhancements to existing value network notations were developed and introduced in
chapter 5. Based on these enhancements and on existing literature, a framework for the
analysis of value networks of ICT-based ISS is introduced within this chapter. Since
value networks integrate the different building blocks of ICT-based ISS they play a
central role within business models for ICT-based ISS and are therefore crucial for the
success of these systems.

The presented framework is aimed at strategic planners and analysers who have access
to internal information sources regarding the ICT-based ISS. The resulting structures
and graphical representations of the analysis and guidance process presented within
this framework can be further used as a common basis for discussion with stakeholders
also involved in the analysis or planning process such as top management or controlling
departments.

The analysis and planning process proposed in this thesis is represented in Figure 36.

Creation of the ; Analysis of
Analysis of Y
Agent . f L
Va‘ljue MR Cgategorization Scalability, strategic Identification of
en .Oge.nOUS ’ AnalySiS of pOSItlon and areas with scope
motivation, Value network S strength f
. ystem s of Improvement
exogenous Abstraction d : within the
) ynamics
influences network

Figure 36 The analysis process for value networks

This process acts as practical guidance through the strategic planning framework and
can be used for the analysis of existing ISS as well as for the planning of new ISS. In
the case of the planning of new ISSs, the fourth step, “Analysis of strategic position

and strength within the value network”, can also be executed directly after the creation
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of the value network in the first step. The last process step is highlighted in a different
shade than the previous process step to mark the final process step in which areas of
improvement can be identified based on the results of the previous process steps. The

following section will provide a detailed description of every process step.

6.1 Step 1 : Creation of the value network and analysis of endoge-

D)

This step forms the foundation for all consecutive analysis steps. In this step the basic

nous motivation and exogenous influences

value network is created based on the V? value network notation. Furthermore, the
endogenous motivation and the exogenous influences are identified.
A detailed description of the V? value network notation and the theoretical foundation
of the concept of endogenous motivation and exogenous influences can be found in
chapter 5.
The creation of the basic value network can be sub-divided into three basic steps:

o Identification of the participants of the value network.

e Description of the participants in terms of their capabilities and assets.

e Description of the value exchanges between the participants.

Based on this basic description of the value network, the enhancements to existing
value network notations can be added in form of the endogenous motivation and

exogenous influence levels of each value network participant.

6.1.1 Identification of the participants of the value network

First of all, the participants of the value network (economic entities) have to be
identified. As specified in section 5.1, we speak of an ‘economic entity’ if an individual
business plan can be designed for a value network participant (Biem, Caswell 2008).
An economic entity can be a firm, a business unit or an individual (Biem, Caswell
2008). Examples for economic entities are information provider, information distributor

or end customers.

6.1.2 Detailed description of the participants

After the basic identification of the participants has succeeded, each participant has to

be described in detail. Beside a general description of the participant, the main focus is
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laid on the capabilities and assets. As defined in section 5.1, “capabilities” are all
dynamic aspects or activities (e.g. validation and preparation of information) and
“assets” are all static aspects (e.g. special IT-systems or specially skilled employees) of

an agent that can be contributed to the value network.

6.1.3 Description of the relations between the participants

Since in this stage all participants are described in detail, all value exchanges between
the participants have to be described in the following stage. Basically the value ex-
change-links are classified according to the direction of the value provision:

e “Provision links” describe value exchanges in the direction of the end customer
and are represented by a solid line (e.g. provision of an information service to
the end customer).

e “Revenue links” describe value exchanges against the direction of the end cus-
tomer and are represented by a dotted line (e.g. payment for a service to the

service provider).

The values transferred on these links can be further classified into different types (e.g.
Information, Service, Monetary Value). Section 5.2 provides a detailed description of

these value object types.

After the completion of the described three sub-steps, a basic value network that
contains all participants and the value exchanges is created. Figure 37 shows an
example of a basic value network of an ISS where a “Content creator” provides raw
content to a “Service provider” which, in turn, creates an information service based on
the content received. Furthermore, this information service is distributed through the
infrastructure of a “Communication infrastructure provider” to the “Consumer”. The
revenue links in this value network are value exchanges in the form of fees and are

therefore represented by the value object type “Monetary value”.

This basic value network enables further enhancements to the value network and acts

as a basis for the analysis steps explained in the following sections.
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Figure 37 Example of a basic value network of an 1SS
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6.1.4 Analysis of endogenous motivation and exogenous influence

The basic value network has been developed in the first part of this step 1. Now two
enhancements to this value network are added. These enhancements represent the
endogenous motivation and the exogenous influence of each participant within the
value network. These enhancements have proved to be of importance in identifying
participants and value exchanges that can either accelerate or decelerate the value
creation within a value network. For a detailed description of the concepts of endoge-
nous motivation and exogenous influences see section 5.3 to section 5.6.

In short, the endogenous motivation describes the level of motivation of employees
within an agent who participate in the value network and provide value generating
activities. The endogenous motivation is classified into three categories:

e Defensive (-): The agent performs the value activity only if it is not conflicting
with his own goals. Employees give the least attention to the value network
task. This situation can also be described as “passive aggression” according to
Buss (Buss 1961, p.203f) (Giacalone, Greenberg 1997, p.39).

e Neutral (~): The agent performs the value activity collaboratively in a timely
manner. Tasks of the value activity have lower priority than personal tasks.

e Active (4): The agent performs and pursues value activity and collaboration

actively. Tasks have either a higher than or equal priority than personal tasks.
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The exogenous influence describes external forces (e.g. from management) which
facilitate or restrain the participation of the agent in the value network. This can be
for various reasons such as strategy, business or legal constraints. Similarly the exoge-
nous influences are classified into three categories:
e Defensive (-): The external force disencourages the value activity.
e Neutral (~): The external force neither endorses, facilitates nor discourages the
activity.
e Active (+): The external force actively encourages and facilitates the activity
(e.g. special reward programs, management inquiries about project progress or

performance).

The relevance of the enhancements of the value network notation with the concepts of
endogenous motivation and exogenous influences is illustrated in Figure 28. Through
the incorporation of the endogenous motivation and exogenous influence levels of each
participant, a potentially weak spot within the value network in the form of the
“Content creator” can be identified. The exogenous influence is rated as neutral and
the endogenous motivation as defensive. This constellation may lead to the effect, that
the whole value network builds upon content with a medium quality level and there-

fore does not exploit the entire potential within the value network.
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Figur e 38 The enhancements of endogenous motivation and exogenousinfluences facilitate the
identification of elementswithin the value network that accelerate or decelerate the value generation
within a value network.

As a consequence the enhancements of the V? notation facilitate the identification of

weak spots within the value network. Therefore this step provides the basis to analyze

dynamic network effects.

6.2 Step 2: Categorization of the value network participants and
abstraction of the value network

1)

Value networks can easily get complex and confusing due to the number of partici-

pants and value exchange links. Therefore the value network is abstracted in this step

in a way that complexity gets reduced without losing essential information (see Figure

39).
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Figure 39 Categorization and Abstraction of the value network participantsreduce complexity

without loss of essential infor mation.

Complexity reduction is achieved by categorization of value network participants and

abstraction of value exchanges.

6.2.1 Categorization of the value network participants

Participants in a value network of ICT-based ISS can basically be classified into the

following categories:

e Information sources: Participants who provide information to the ICT-based

ISS are classified within this category.

e Information gatherer: Participants who aggregate the information provided by

information sources are assigned to this category.

e Information validator: Since information for ICT-based ISS can be provided by

several information sources which may be not always certified and trustworthy

(e.g. user generated content), information has to be validated by certain agents

who are classified within this category.

e Information service provider: Participants of the value network acting as the

providers of the ICT-based ISS from the user’s point of view are assigned to

this category.
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e Information distributor: Participants who provide the communication
infrastructure required to transport the contents of the ICT-based ISS to the
customers are classified within this category.

e End customer: All participants that consume the ICT-based ISS are assigned
to this category.

Within this analysis step all value network participants are classified according to the
introduced categories. If a participant has more than one role within a value network,

he can also be assigned to multiple categories.

6.2.2 Abstraction of the value network

After the categorization of the participants, the value network gets abstracted by
subsuming homogenous participants according to the following criteria:
e Similar properties in regard to ,,Capabilities* and ,,Assets*.
e Similar properties in regard to the direction of the value provision (provision-
and revenue link) and in regard to the type of the exchanged value object (e.g.

information, monetary value).

Figure 39 provides an example for this abstraction step, where the detailed model can
be seen on the left side and the abstracted model on the right. Since participants
located in the top of the value network have similar properties and value exchange
links, they are subsumed into two abstract value network participants (information
group 1 and 2) in the right value network. Furthermore, different sub-departments of a
value network participant are aggregated to one abstract participant in the abstract
value network, since no essential information is lost for the following analysis steps

concerning analysis of scalability and dynamics of value exhanges.

6.3 Step 3: Analysis of system dynamics and scalability of the value
network

1)

The analysis of system dynamics within the value network exchanges and the scalabil-
ity of the value network relations is based on the abstracted value network resulting

from the previous step.
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6.3.1 Analysis of system dynamics of the value network

The aim of the analysis of system dynamics in the value network is to identify system
engines within the relations that accelerate the value generation. The analysis tests
every value network relation if an improvement of the value provision in the direction
of the end customer (provision link) also leads to an improvement of the service in the
reverse direction (revenue link). In the case that there is an improvement, the value
network relation is marked as dynamic (see Figure 40 and Figure 41). If there is no

improvement at the revenue link, the relation is marked as static (see Figure 40 and

Figure 41).
O Agent
\}

Value transfer

Static link

[} Dynamic link

Figure 40 Legend for representing static and dynamic links within an abstracted value networ k

Figure 41 provides an example of a dynamic as well as of a static link. The dynamic
case on the left side shows that an improvement of the information provided by the
“information provider” to the “information gatherer” leads to an improvement of the
service provided by the “information gatherer” in response to the “information pro-
vider”.

The static case on the right side shows that there is no improvement of the value
transported over the revenue link (frozen yearly fee) in response to an improvement of

the value provided over the provision link (information).
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,D0es an improvement of the service in direction to the end customer
(provision link) also lead to an improvement of the service in the reverse
direction (revenue link)?*

Dynamic relation Static relation

Infogroup 1 Infogroup 2
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Service
yearly fee

provision

Btion @

Information
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Information
gatherer

- No dynamic effects based on
improvement of the service
expected

-> Positive or negative dynamic
effects expected

Figure 41 Analysisfor system dynamicsin value networks

" or “negative engines” in the form of

The identification of the potential for “positive-’
dynamic relations in the value network is crucial. Dynamic relations may be the source
of value network engines that accelerate the value generation within the value network.
If a value exchange relation with a dynamic character works well and both participants
benefit, this relation can reinforce the value generation within the whole network. An
example for this effect is the dynamic relation between the information provider and
the information gatherer in Figure 41. If the information provider delivers improved
information to the information gatherer and can therefore expect improved revenues,
the result of the value exchange may be improved information which is available for
further value provision in the value network. Since the ISS is based on the improved
information from the information gatherer, this dynamic relation can have an influence
on the entire value network in the way that the improved information may lead to an
improved information service distributed to the end customer.

The same mechanism may also be applicable for the negative case, where poor infor-
mation may lead to poor revenues for the information provider and therefore reinforce
the value provision in a negative way. Furthermore, the ISS builds upon this weak

information base and may distribute a suboptimal information service to its customers.

Static relations, on the other hand, have a balancing character within the value net-

work.
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6.3.2 Analysis of the scalabiltiy of the value network

The aim of the analysis of the scalability of the value network is to identify value
network relations that lead to scaled monetary or non-monetary revenues for value
network participants in the case of a positive development of the ISS. The analysis is
based on the assumption that the number of customers using the ISS is directly related
to the success of the ISS. The analysis tests for every value network relation if an
increase of the number of end customers also increases the revenues of the individual
agent participating in that value network relation (see Figure 42). The focus of this
analysis is mainly to evaluate whether a participant in the value network can benefit

from the ISS if the business model is developing well.

,Does an increase of the number of customers also lead to an increase of the
revenue for the individual participating value network member?*

Informatjom
gathergr Reputation
through
logo
Annual frozen
fee for
ibformation
information Informfat on @
Servic
providgr
| Fee for
end .
device | Sca“ng
N M / .
] relation
Information End custd

Figure 42 Analysis of Scalability of relations within the value networ k
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6.4 Step 4: Analysis of strategic position and strength within the
value network

1)

Current research (Ballon 2009) shows that ISS are mainly based on platforms. In the
course of this study Ballon identifies platform categories that influence the ISS building
on them. Analysis of the platform type, which an ICT-based ISS is based on, can
provide valuable insights into strategic roles of value network participants. We use the
findings of Ballon to classify the platform type a particular ICT-based ISS is based on
and to identify the strategic position and strength of a value network participant
within a value network.

In the case of planning a new ICT-based ISS this step can also be executed earlier in
the planning process. The categorization of the platform type can be done before step 1
whereas the determination of the individual strength of a participant within the value
network can be done directly after step 1.

The categorization of the platform type, which the ISS is based on, can help to identify
the appropriate platform type for the ISS and consecutively to identify partners for the
value network.

The analysis of the strength of a participant within the value network may reveal a
weak position for particular participants and therefore lead to a reiteration in the

selection process of value network partners.

6.4.1 Criterias for analysis of strategic position and strength in value
networks

One possibility to identify the strength of a participant within a value network is to
analyze which strategic roles he holds within the network. Ballon (Ballon 2009) de-
scribes four important strategic so-called “gatekeeper-roles” within value networks
based on Van Bossuyt et al. (Van Bossuyt et al. 2007):

e Service Creation Environment“: Ballon describes the Service Creation Envi-
ronments as “/a/ a set of development and hosting tools for third-party service
developers.” (Ballon 2009, p.11) This role describes the participants within a
value network that control the technical and economic development of an ICT-
based ISS. The technical part is covered by the development tools (e.g. APIs)
provided by the gatekeeper to third-party service creators, whereas the eco-
nomic part is covered by gatekeepers controlling the hosting of services of third-

party service creators in this environment.
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,Profile/Identity Management®: Since individual knowledge about the end
customer is a crucial asset, the gatekeeper role Profile/Identity Management is

14

strategically important. Ballon defines this role as “ .. a component that ma-
nages general user data and user preferences for various services and user pre-
ferences for multiple user situations.” (Ballon 2009, p.11)

soervice Provisioning/Service Brokerage“: The agent within a value network
who has direct contact with the customer by acting as the provider of the ser-
vice to the customer owns a strong strategic position within the value network.
This position is represented by the “Service Provisioning/Service Brokerage”
gatekeeper defined by Ballon in the following way: “The broker represents the
reference point for end-users to retrieve, subscribe and use Service and Service
Components.” (Ballon 2009, p.11)

“Charging & Billing®“: The charging and billing relation is another form of di-
rect contact with the end customer. Therefore this role is also considered as
strategically important. According to Ballon, “/c/ charging and billing compo-

nents are essential when considering architecture development.* (Ballon 2009,
p.11)

The more of the listed roles a participant holds, the stronger becomes his position
within the value network (Ballon 2009).

Based on the identified gatekeeper roles, Ballon (Ballon 2009) classifies the following

four platform types for mobile ICT-based ISS.

»Lelco-centric Platform — Enabler Platform“: Within this platform the tele-
com provider has a very dominating role. He owns all four gatekeeper roles and
therefore controls the service creation, service provision, service delivery as well
as customer relations. A typical example for a telco-centric platform provider is
Vodafone with its “Vodafone Live!” platform available in Europe (see Figure
43). (Ballon 2009)

y,Device-centric Platform — System Integrator Platform“: A typical example
for this platform type is Apple with its product family iPhone and iPad (see
Figure 43). The end device has a central role within this platform type. The
value network participant who owns the end device platform typically owns
most of the important gatekeeper roles since he controls the end devices (in the
case of Apple), the software platform (e.g. i0S, Android) and the service bro-
kerage through the control over app stores. In contrast to the Telco-centric
Platform, the dominant participant within this value network does not entirely

control the development of applications that are provided to the customer. The



Analysis of ICT-based 1SS 84

platform owner of the Device-centric Platform provides an Application Pro-
gramming Interface (API) and opens the development of services to 3" party
developers, whereas the owner of the Telco-centric Platform tightly controls the
development of apps and opens it only to selected developers. (Ballon 2009)

o ,Aggregator-centric Platform — Neutral Platform“: An example for this plat-
form type is Google Open Social API (see Figure 43). Google provides an API
that is capable to interrelate different social networks which implement this
API and therefore enable the exchange of information between different social
networks. Google owns a so called ,neutral” role within this platform type.
(Ballon 2009)

e _Service-centric Platform — Broker Platform“: A current example for this
platform type is the ,eBay Mobile“ platform (see Figure 43). Within this plat-
form eBay acts as a broker and brings together providers and customers of
goods and services and thereby controls the relation to the customer. (Ballon
2009)

A further method for analyzing the strength of a particpant’s position within a value
network is to determine the level of control he has over the following criteria:
e Control over Assets“ and

e _Control over Customers®“. (Ballon 2009)

The criterion ,,Control over Assets“ is based on the strategic “Resource-based View”-
concept according to Barney (Barney 2001) (see also (Wernerfelt 1984)). The strength
of individual participants within the value network is determined by the ability of the
participant to control strategic valuable resources that are required to provide the
service to the end customer. An example can be special assets such as certain sensors

which generate data that no one else is capable of producing.

The criterion ,Control over Customers® is the second important factor to determine
the strategic strength of a participant within the value network. The control over a
customer is closely woven with a direct relationship to the customer (e.g. in the form of
a charging and billing relationship). (Ballon 2009)

The ability to directly collect information about the customer in the form of patterns
of use of the ICT-based ISS or other user relevant data and furthermore to exploit this
data poses a strategic advantage to the participant owning this potential. Due to the
importance of this data the owner of this capability strengthens its bargaining power

against other participants within the value network. (Winkelmann 2008)
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This potential is also described by Weill & Vitale who state that “/¢/ the owner of
customer data has the potential to develop powerful insights into customers’ needs and
desires.” (Weill, Vitale 2001, p.261)

Control over

Customers
high eBay Mobile Vodafone Live!
Apple iPhone
low ] IP Multimedia
OpenSocial API Subsystem
low high Control over
Assets

Figure 43 The two factors " Control over assets’ and " Control over customers' determines the
relative strength of a participant within a value network (figure modified from (Ballon 2009))

As illustrated in Figure 43, the two factors “Control over assets” and “Control over
customers” determine the relative strength of a participant within a value network.
The higher these two criteria can be rated for a participant, the stronger is his position
within the value network. Some examples for combinations of different levels of the
two criteria have been discussed in the introduction of the different platform types in
section 6.4.1 and are illustrated in Figure 43. A practical example for a high level of
control over the assets and a low level of control over the customer is represented by
the “IP Multimedia Subsystem” (IMS). Here a telecom provider controls most of the
assets required for service provision in form of the network facilities and provides the
IMS and an API for third party developers to develop applications. The control over
the customers is handed over to the third party developers. (Ballon 2009)
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6.5 Step 5: Identification of areas with room for improvement

2)

The last step of the analysis process is aimed at identifying room for improvement.
Based on the data and analysis results conducted in the previous steps, potentials for

improvement can be found in the following areas:

6.5.1 Configuration of the value network participants

Within step 1 of the analysis process all participants and their relations within the
value network were identified. Based on this data and all analysis results of the subse-
quent analysis steps, areas for improvement can be identified at the participants of the
value network. The participants are analyzed once more according to their capabilities
and assets, which they are contributing to the value network. They are checked
whether their assets and capabilities contribute to an optimal value generation within
the value network or if there are alternative partners who would improve the value
generation. If areas for improvement can be identified, a new iteration through the

entire analysis process can be started with different participants.

6.5.2 Configuration of the value exchanges within the value network

After the analysis of the participant’s assets and capabilities, the value exchanges
between the participants are tested for areas of improvements. Basically, each agent
should benefit from his participation within the value network. Potentials for im-
provement can be identified by cost-benefit analysis within existing ISS and by simula-
tions for the planned ICT-based ISS. As a result of this analysis step, rearrangements

of value exchange relations can be applied to the value network.

6.5.3 Endogenous motivation of and exogenous influences on the partici-
pants of the value network

Based on the data gathered in analysis step 1 regarding the endogenous motivation and
exogenous influences on the participants in the value network, investigations for areas
of improvement can also be conducted for these factors. Since we know that only a
single participant rated with a low motivation level can influence the entire network
negatively, improvements in this area act as levers for the whole business model. In

order to be able to formulate concrete steps for improvements, the underlying reasons



Analysis of ICT-based 1SS 87

for the bad motivation levels have to be identified before. Negative exogenous influ-
ences may be based on conflicting strategic aims. The i* Framework introduced within
section 4.3 can be used to model the strategic aims of each participant. In order to be
able to identify the reasons for negative endogenous motivation, the employees of the
particular participant have to be analyzed. For a categorization of factors influencing
the motivation of an employee, see section 5.3.1.1. Changes to improve endogenous
motivation and exogenous influence may be elaborated individually for each partici-
pant and range from changes at value exchange relations to the ultimate exchange of

the concerned participant.

6.5.4 Configuration of system dynamics and scalability of relations
within the value network

The results of the analysis of the scalability and system dynamics within relations in
step 3 can also be used to identify room for improvement.

In respect to the analysis of system dynamics within the relations, there is no rule of
thumb whether dynamic or static relations are better for the overall success of the
value network. Each relation has to be analyzed individually and the effects of the type
of the relation have to be considered locally for the participants directly involved in the
relation as well as the effects for the entire value network. All in all, it is important for
strategic management to be aware that dynamic value network relations need to be
checked continuously since value exchanges can change dynamically and therefore
affect local as well as global value exchanges within the value network.

Most of the business models within the area of ICT-based ISS are based on the mecha-
nism that the number of customers is directly related to the success of the service. The
more customers using the service, the greater the success of the business case. Exam-
ples for business models incorporating this mechanism are fee-based business models as
well as advertisement-based business models.

Based on this mechanism, scalability analysis has been conducted within step 3. If this
analysis identifies relations, where the revenues of a participant do not scale with the
number of end customers, individual actions for improvements can be developed to

turn these value exchange relations also into scaling relations.

6.5.5 Configuration of the relative strength of a participant within the
value network

The analysis conducted in step 4, where the relative strengths of participants within

the value network have been analyzed, forms an important basis for strategic posi-
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tioning within a value network. If a value network participant has identified a weak
position within the value network in relation to the other participants, he is also able
to identify the cause for this weak position based on the described method in section
6.4.1. This method forms the basis for the development of strategies to improve the
current situation and to strengthen one’s position within the value network. Within the
planning process of a new ISS this may mean to re-run the analysis process with
alternative value network participants, or rearranged value network relations. Within
the analysis process of existing ICT-based ISS, changes of the position that determines
the relative strength within the value network may be difficult because this would
imply weakening the position of other participants which, in turn, could cause resis-

tance by the affected participants.

6.5.6 Quantification and real world check of the modeled value ex-
changes

Based on the idea of profit sheets within the e3-value method (see section 4.1) all value
exchanges should be analyzed and quantified. For existing ICT-based ISS, quantifica-
tion can be based on existing real world data. In addition to monetary data as defined
by the e3-value method, all types of value exchanges should be quantified since not
only monetary value exchanges are important for a successful value network. Ex-
changes of values that can not be quantified at first sight may be approximated by
proxy variables. Quantification for these value exchanges has to be elaborated indi-
vidually for each case.

In the case of planning a new ICT-based ISS with the introduced framework, quantifi-

cation of the value exchanges may be predicted based on existing empirical values.

On the whole, the application of the analysis methods for strategic planning of new
ICT-based ISS, as well as for strategic analysis of existing ISS, ensures a systematic
approach based on the existing state of art methods as well as based on new research

findings, especially in the area of value networks.
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Evaluation

This chapter provides an overview on the applied research methods, the reseach design

and the results of the evaluation.
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Figure 44 A compilation of various research methods used in the area of business informatics. The
size of each marker point assigned to the research method represents the relative frequency of
occurrence of the research method in the 296 analyzed articles. Qualitative research methods are
dominant in the area of business informatics. (Wilde & Hess, 2007) (figure modified from (Wilde &
Hess, 2007, p.284)) “Case Study” and " Argumentative Deductive Analysis’ are the research methods
used within thisthesis.

Figure 44 provides an overview on a study about research methods within the field of
business informatics. The study classified 296 research articles in the area of business

informatics according to the research methods applied within the articles. Furthermore
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these research methods where assigned to a portfolio structured into the underlying
“Paradigm” which can be either behavioristic or constructive and into the “Degree of
formalization” which can be either qualitative or quantitative. The size of each marker
point assigned to the research methods in Figure 44 represents the relative frequency of
occurrence of each research method in the evaluated articles. This study revealed that
65% of the investigated articles can be classified as qualitative research methods,
whereas 35% are quantitative. (Wilde & Hess, 2007, p.280ff)

This work focuses on a framework that assists in planning entire ICT-based ISSs,
which can be seen as complex systems. The framework considers technical, economic as
well as social aspects and therefore provides a macro view on the whole system. The
aim of the framework is to cover aspects of ICT-based ISSs in a holistic way to
facilitate the planning and analysis of such systems. We use Case Studies and
Argumentative Deductive Analysis to cope with such complex cases. This approach is
also suggested by Wilde and Hess (Wilde & Hess, 2007, p.282).

Quantitative approaches like laboratory experiments are more suitable to investigate
isolated problems on a detailed view. Here single aspects of the entire system may be
investigated in detail using quantitative methods. An other quantitative research
method like “Formal deductive analysis” is well suited, if the investigated system can

be described mathematically in a detailed way.

Since the focus of this work is laid on a macro view on entire ICT-based ISSs, real
world test cases are chosen to evaluate the framework using the research methods Case
Study and Argumentative Deductive Analysis. Our model builds on several quanti-
tatively generated frameworks and uses qualitative empirical results in case studies for
system validation.

Furthermore the applicability of the framework is shown in a proof of concept by

planning a new service based on the framework.

7.1 Research Design

The research design is structured into four phases:
e (reation of the framework
e Verification
e Validation
e Proof of Concept
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Within the phase Creation of the framework, a profound literature analysis about
strategic planning frameworks for ICT-based information service systems (see chapter
3) and value network theory (see chapter 4) was conducted. Furthermore, several real
world business models in the area of information service systems were analyzed in
depth and impulses from talks with experts were collected.

Based on this initial work, room for improvement was identified and, as a result, the
framework introduced in this thesis was developed. For example, during our initial
analysis we modeled value networks with the existing Biem & Caswell notation and
developed the enhancements introduced in chapter 5 and the analysis process intro-

duced in chapter 6.

Verification of the concepts within this framework is based on existing literature,
logical argumentation and formal definitions. The concepts for endogenous motivation
and exogenous influence are based on the scientific underpinnings described in detail in

section 5.3.1.

Validation of the framework was done separately with multiple real world case studies
as part of research collaborations with industry. In order to prove the applicability of
and to demonstrate the usefulness and value of the framework, five real world large
scale business models in the area of ICT-based ISS were used. All structural and
strategic information as well as revenue streams and other financial data over, time
which can not be disclosed here for confidential reasons, were provided by the research
partners. Based on the proposed framework, reasons for network effects were revealed
that could not be modeled by existing notations otherwise.
The cases were selected according to the roles of the analyzed industry partners within
the value network. In order to ensure the analysis of the concepts with cases covering a
broad range of different roles of agents the cases were selected according to the roles
covered by the analyzed partners. The identified categories of roles of agents within an
ICT-based ISS value networks are:

e Content Provider

e Content Aggregator

e Content Validator

e Technical Service Provider

e Service provider for end customer

Table 4 provides an overview on the test cases and the role categories covered by the

analyzed agents per test case.
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Roles of analyzed agents in value network
Technical Serv.lce
Content | Content | Content . provider
Test Cases ) ) Service
provider |Aggregator|Validator . for end
Provider
customer
A X X
B X X X X X
C X X X X
D X X X X X
E X X X

Table 4 Overview on theroles of the analyzed actors per test case

Finally, in the phase Proof of concept, the framework was used to plan a new ICT-
based ISS as part of a research collaboration with industry. The framework provided a
structured approach for the planners of the project partner and guided them through
the development process. In this step, applicability and usefulness of the framework for
the planning process was proved.

Each case investigated in the validation and proof of concept phase is documented in

project reports that can not be disclosed here for confidential reasons.

7.2 Results

During the validation of the concepts introduced in this thesis, several real world
effects have been revealed that could not have been identified with existing tools.
These effects can be categorized into findings based on the analysis of endogenous
motivation and exogenous influence on the value network participants and on the
analysis of dynamics within the value exchanges between these agents facilitated by a
quantification of these value flows.

This section provides examples for effects within the studied real world cases that have

been revealed by applying the framework introduced in this thesis.

The following case provides an example for an effect based on the analysis of endoge-
nous motivation and exogenous influence of the participants of an ICT-based ISS value
network.

Figure 45 shows a detailed perspective from the value network model of this case put
in V? notation. Executives of the “Content Validator”-agent could not explain the

reluctance of the “Service Provider” to support aggregation and distribution of added
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content which came from the “Content Validator”. Analysis revealed an inherent
conflict of interest at the “Service Provider”. Adaption and development of the added
content was in conflict to future revenue streams to be captured by the “Service
Provider” itself. Due to a current lack of own content the agent’s management had to
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Figure 45 A value network of an | SS based on the V2 Value network notation out of the validation set
shows reluctant cooperation by the management of the“ Service Provider” which revealed an
inherent conflict of interest at this agent.

Figure 46 represents another value network of an ISS, used as a tourist guide in a
theme park, based on the V? Value network notation. Analysis based on the framework
revealed a negative endogenous motivation of employees interacting directly with the
end customers (visitors) by providing the end devices needed to take advantage of the
service. Furthermore, these employees also charged the end customers with a fee before
they were allowed to use the ICT-based ISS. As a consequence, these employees were
acting in the following gatekeeper roles crucial to the success of the ISS:
e The service provider gatekeeper role

e The gatekeeper role that holds the charging relation to the end customer
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Figure 46 A value network of an | SS based on the V2 Value network notation out of the validation set
shows negative endogenous motivation of employees acting as a direct end customer service provider.
Thisfact, in combination with a neutral endogenous motivation of the technical maintenance

employee maintaining the customer end devices, isidentified as one of the reasonsfor the moderateto
negative success of the I SS.

The primary task of these employees was to collect the entrance fee for the theme
park. These employees felt they were being distracted from their core tasks when they

had to lend the end devices which are required to use the ISS to the end customers.
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For them it was just an additional task distracting them from their core task without
providing any benefit to them. As a consequence, they had a negative endogenous
motivation.

This fact, in combination with a neutral endogenous motivation of the technical
employee maintaining the customer end devices and a negative exogenous influence by
the board of directors, is identified as one of the reasons for the moderate to negative

success of the ISS evident in the revenues of the rental service.

In the course of the analysis of existing ISS, the analysis of the dynamics within the
value exchange relations between the participants of the value network, in combination
with the process of quantification of tangible as well as intangible value exchanges, is
an important tool for identifying areas for improvement (see section 6.5.6).

At this point, the following case from the evaluation set can be quoted.

Figure 47 provides an abstract value network of this case. The value exchange relation
from the “end customer” to the “information gatherer” indicates a revenue link trans-
porting an intangible value object. This relation represents the revenue intention from
the “information gatherer” for providing the gathered information to the end customer
via the ICT-based ISS. The “information gatherer” wanted to improve the company’s
reputation with the end customer through the participation within the value network.
In order to illustrate this participation to the “end customer”, the “information gath-
erer” added a branded logo to the ISS which had been developed exclusively for this
purpose. After an initial analysis, the value network and its exchange relations looked
well aligned. However, the process of quantification of the value exchanges revealed
that the value exchanges did not work as well as supposed by the industry partner. As
indicated in Figure 47, quantification revealed a potential for improvement in the
intangible value exchange relation between the end customer and the information
gatherer.

In the course of the quantification analysis, a real world test for this value exchange
relation had been conducted. This test revealed that only one third of all end devices
needed to take advantage of the ISS had this logo on the packaging. Since the end user
recognizes the logo on the packaging only during the purchasing process, the effect of
associating the company with the ISS is a singular event. What’s more, there wasn’t a
single device where the logo was recognizable during the use of the system either by
placing the logo on the hardware or by showing it on the screen of the end device.

The industry partner had not been aware of this fact and agreed there was room for

improvement which was identified through the use of the framework.
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Figure 47 Quantification of value exchanges based on a business case out of the validation set
revealed potentialsfor improvement for the | SS.

The analysis of a further test case revealed a weak strategic position for the analyzed
service provider within the value network. Furthermore, room for improvement was
identified in the value exchange relation between the service provider and the end
customer. As a result of the analysis based on this framework, the development of a
new service was suggested. The industry partner approved the identified weaknesses
and started a project to implement the suggested ICT-based ISS.

In the course of the phase “Proof of concept”, this suggested ICT-based ISS was
planned, based on the framework introduced in this thesis.

This new ICT-based ISS incorporated the suggested improvements which resulted from
the analysis of the test case out of the validation set. As a consequence, the new ICT-
based ISS improved the strategic position of the analyzed agent within the value

network and improved the value proposition to the end customer.



CHAPTER

Conclusion and further work

As illustrated in chapter 7, the framework introduced within this thesis provides a
structured approach to analyse and plan an ICT-based ISS. The framework builds on
existing frameworks and introduces enhancements to reveal reasons for network effects
that could not be identified with existing approaches.

The V? value network notation introduced in chapter 5 represents value networks of
business systems in an abstract and concise manner to facilitate strategic analysis. The
enhancements of existing notations, in terms of endogenous motivation and exogenous
influence, cover the topic of motivation and motivation-influencing forces which are
important factors in real world business.

The analysis process introduced in chapter 6 facilitates a structured analysis of dynam-
ics within the value exchange relations in a value network. During the planning phase,
the framework helps to find the suitable partners and to avoid flaws in the value
network constellation in advance. If the concepts are applied to already existing areas,
threats and potentials can be detected and explained. Since V? can capture individual
incentives and motivations, it becomes furthermore possible to estimate the potential
of strategic alliances among agents in a business system more effectively.

Finally, the illustrations resulting from the analysis and planning process proved to be
a common basis for interdisciplinary communication within the project team and for

communication with the management.

8.1 Research Questions

Referring to research question no.l, “Is it possible to create a framework for the
structured planning of IC'T-based 1SS that enables the analysis of multi party network
constellations and the explanation of motivation related network effects?”, it can be
said, that there exist planning frameworks that capture various aspects of ICT-based
ISS like Organization, Finance, Service and Technology. Value networks were identi-

fied as a concept that integrates these various areas into an integrated view. Analysis
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has shown that existing planning frameworks for ICT-based ISS lack to provide tools
to analyze multiparty network constellations within these value networks. Therefore
the enhancements to existing value network notations introduced within this thesis
have been developed. Furthermore an analysis process that structures analysis and
planning of ICT-based ISS with special focus on dynamics within the value network
has been introduced. Together these two building blocks provide a tool to analyze

multi party network constellations and to explain motivation related network effects.

Referreing to research question no. 2, “Can this framework be applied to analyze
network effects in IC'T-based 1SS being observed in practice?”, it can be stated that the
framework proved its applicability in practice. The framework was validated with
multiple real world case studies. Partners from industry and academia provided
structural and strategic information as well as revenue streams and other financial data
about the analyzed ICT-based ISS. Based on the framework introduced real world

network effects were revealed that could not be explained with existing notations.

8.2 Future Research

The framework introduced in this thesis was developed and validated in the area of
ICT-based ISS. An area of future research would be the exploration of the applicability
of the concepts introduced to other application areas. Some aspects of the framework,
such as the analysis of the strategic strength of partners within the value network, are
directed to the area of ICT-based ISS since the gatekeeper roles analyzed are specific to
this area. Application of these analysis steps in areas different to ICT-based ISS would
require adaptations to these gatekeeper roles.

On the other hand, concepts of this framework, for example, like the analysis of the
motivation and motivation-influencing forces within the value network, are generic
concepts that theoretically may be applied, independent of the area of application.
Since there is a need to form value networks between different agents to able to
provide the intended value to the end customer across various industry areas, a broad
scope of application area for the concepts introduced may be explored in future.

As a consequence, further work regarding the applicability of the introduced concepts
within other industry areas are an interesting field of future research.

At the same time, there are plans to continue the development of the framework and

to investigate further real-world cases for continuing validation.
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Abstract

Information Service Systems (ISS) are growing rapidly with the broad adeption of mobile
devices such as smart phones. Although a lot of effort is put into conventional strategic ISS
network planning, many of these systems do not meet expectations. One reason is that conventional
value network analysis is limited to static transaction-based analysis and does not cover dynamic
network effects. In this paper we present a new, enhanced visual notation for value networks to be
used for analysis and strategic planning. We include endogenous motivation and exogenous forces
which model the subjective behavior of agents interacting in such a value network. In contrast to
existing notations for ISS our approach enables us to analvze multi party network constellations
and explain a variety of motivation related network effects being observed in practice. Validation
of our approach was done using multiple real world case studies from industry.

Keywords: Value Network Analysis, Strategic Planning, Information Service Systems

1. Introduction

Today nearly every business system has different economic entities working together in
complex, network-like structures in order to be able to provide a benefit for the end customer. The
associated value stream can be represented as a value network (see figure 1).

Strategic analysis of a company’s relationships to other partners within a business system
requires enhanced management tools [1]. Inter-organizational transactions can become quite
complex easily because of global trends and technological advances [1]. In order to keep track of
these relationships, modeling techniques such as the e3-value™ e-business modeling method [2]
have been developed.

Particularly business models in the area of Information and Communication Technology- (ICT)
based information service systems can not be described in a linear fashion as with Porters [3] value
chain model [1]. ISS providers need to cooperate with other partners in order to be able to provide
the intended service.

There has been a lot of research activity in the area of value networks so far. Early studies such
as the i* strategic dependency model [4] [5] [6], the Allee’s value network model [7] [8], the
e3-value™ e-business modeling method [2] and the c3 network [9], which is based on the
e3-value™ e-business modeling method, help to do basic analysis of value networks [1]. The latest
enhancement for value network notations is from Biem & Caswell [1] which is mainly based on
the e3-value™ e-business modeling method.

However, practical applications of Biem & Caswell’s model have led to the insight that there are
still effects in business models that can not be explained with the models currently available and
led us to develop some extensions to this model.

* Corresponding author.
Email addresses: wolfgang.vorraber@tugraz.at (Wolfgang VORRABER).
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Fig.1 A value network of an information service system based on the Extended Value Network
Notation (V2).

Conventional modeling techniques such as e3-value™ e-business modeling method or Biem &
Caswell’s method represent value exchanges between economic entities, but internal and external
forces influencing the agents that provide the values cannot be captured.

The motivation of an agent directly influences the quality of the value provided and, in
consequence, the entire value network. Highly motivated agents may accelerate the value
generation in the value network, whereas it takes just one agent to decelerate the value generation
of an entire value network. Current research [10] [11] [12] [13] shows that both internal and
external forces determine the motivation of each agent. This motivation mainly influences an
agent’s job prioritization and so timeliness and quality of service. In order to capture these factors,
we need to refine existing models and introduce an extended notation. Based on our preliminary
results shown at [ 14] we refine our concepts and present further extensions.

2. Research Design

The presented approach is based on a profound literature analysis about strategic planning
frameworks for ICT-based information service systems, value network theory and in depth analysis
of several real world business models in the area of information service systems as part of a
research collaboration with industry. During our initial analysis we modeled value networks with
the existing Biem & Caswell notation and developed the enhancements described below using the
results of several workshops with our industry partner. Validation of the notation was done
separately with multiple real world case studies.

3. The V2 Value Network Notation

The new Value Network Notation we call for reference further “V2”, proposed in this paper,
builds on Biem & Caswell’s notation [1] and enhances it in several ways.

3.1. Basic building blocks

Figure 2 shows an economic entity which represents and describes agents participating in a
value network. We speak of an ‘economic entity’ if an individual business plan can be designed
for a value network participant [1]. An economic entity can be a firm, a business unit or an
individual [1]. In practice we observed in ISS networks sometimes business plans/models where
the cost side would dominate the revenues side. This was often an example for “good will” or
“cross project values™.

An economic entity consists according to Biem & Caswell [1] (who based their concept on
Hakansson & Johanson [15]) of three parts: “Agent” (or actor) represents the legal entity driving
the individual business model. ‘Capabilities’ represents all dynamic aspects such as processes and
activities that are executed by the economic entity when participating in the value network (e.g.
aggregating information).
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Capabilities

Assets

A Provision link

P~ N Revenue link

Fig. 2 Economic entities represent agents participating in a value network. Provision and revenue
links represent value exchanges between economic entities (according to [1]) (figure modified).

‘Assets’ are all static things of tangible (e.g. IT-systems) and intangible (e.g. knowledge) nature
tied permanently or semi-permanently to the economic entity in order to facilitate its value
generation [1] [16]. Economic entities exchange values between each other [1]. The source and
destination of value exchanges are modeled with arcs where the arrow of such a link points to the
destination of the value exchange. There are two different link styles that represent two different
directions of a value provision either in the direction of the end customer (provision link) or vice
versa (revenue link). The provision link is represented by a solid line. The revenue link is
represented by a dotted line and visualizes value transfers that are generated for paying the
participant for his value provisions.

The values exchanged between economic entities are represented by transfer objects. The
transfer objects are based on the concepts of “value objects’ by Gordijn, Akkermans & Van Vliet
[2] and on the ‘offerings’ concept described by Normann & Ramirez [17] which was later extended
by Biem and Caswell [1]. We will categorize different types of transfer objects according to our
extension of Biem and Caswell’s notation [1]. Transfer object types are represented by labeled
rectangles placed on transfer links.

3.2. Types of transfer objects

The basic types of transfer objects according to Biem & Caswell [1] are ‘product’, *brand’,
‘service’, ‘coordination” and ‘information’. Figure 3 represents the types of transfer objects of the
V2 value network notation used in this paper consisting of a subset of Biem & Caswells [1] types
and our enhancements (‘monetary value” and ‘intangible value’).

> Information
b Service

@ Monetary value
p Intangible value

Fig. 3 Transfer objects represent the values exchanged between economic entities. Transfer objects
are categorized into different types (according to [1]) (figure modified). These categories are
enhanced by our new types (M, IV) .

3.2.1. Information

In our context of modeling information service systems, the transfer object type ‘information’
represents the transfer of information in a sense of a trading good.

3.2.2. Service
According to [1] the transfer object type ‘service’ represents a service delivery provided by a

service provider to a service recipient. Service delivery changes the state of ‘something’ at the
service receiver. This something can be tangible (e.g. IT components) or intangible (e.g.
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knowledge).
3.2.3. Monetary Value

The transfer object type ‘monetary value® is based on Gordijn, Akkermans & Van Vliet's [2]
modeling of payment transactions in their e3-value'™ e-business modeling method. Monetary
value flows represent the exchange of monetary values, where the values are transferred from
‘source participants’ to ‘receiving participants” represented by directed arcs.

"""" hai SRR (= Sk o Rt Y EEE s

3.2.4. Intangible Value

The transfer object type ‘intangible value’ represents the exchange of intangible values. It is
based on the concept of modeling consumer experiences with value objects by Gordijn, Akkermans
& Van Vliet [2]. We use intangible values for example for modeling the raising of a company’s
reputation based on positive customer experiences.

3.3. Endogenous motivation and exogenous influences

We extend the existing value network notation described above with two concepts in order to be
able to explain effects that could not be described otherwise.

Notations such as the e3-value™ e-business modeling method and Biem & Caswells notation
describe value transfers between agents which greatly help to understand the basic structure of a
value network. In real world scenarios, however, we observe dynamic, network intrinsic forces that
can accelerate and decelerate the rate of value exchange between the agents. This has a dramatic
impact on the value provision for the end customer.

If there is, for example, an agent in the middle of a value stream who is not really motivated to
participate in the network, this particular agent may influence the value provision of the entire
network in a negative way by becoming a bottleneck for the delivered services to the end customer.
This can lead to the paradox effect that the end customer still gets poor service, even if agents
preceding and following this unmotivated agent are highly motivated. Furthermore, this poorly
performing agent does not only affect the value flow negatively, he also influences the motivation
of the other agents in a negative way. Agents who are initially motivated but do not get their
expected revenue flows back may lose interest in participating in the network and therefore also
become unmotivated. In this case the whole business model/system can become unstable.

During several real world case studies in the ISS area we found business cases where exactly the
effects described above occurred. For companies it is crucial to detect both, poor and excellent
value network constellations already during system design in order to make the right strategic
decisions. Our framework helps to analyze existing value networks and assists in planning new
value networks.

As stated above several works in the area of motivation theory such as Vroom [10] [12] and
Porter & Lawler [11] prove the existence of internal and external forces, mainly based on job
prioritization of involved individuals, which is influenced by personal or organizational motivation
and incentives. In order to model these internal and external forces which may cause acceleration
or deceleration of the value generation in a value network, we introduce the concepts of
endogenous motivation and exogenous influences. Both determine the value provision of the agent

(see figure 4).
3.3.1. Endogenous motivation

The endogenous motivation describes the level of motivation of employees within an agent who
participate in the value network and provide value generating activities. These activities can be
based on several factors such as organizational/personal values (e.g. expressed in the
organization’s mission statement) of the agent, internal reputation or other motivation factors
already mentioned such as good will for “family and friends” and *cross project benefits”. The
endogenous motivation is based on the “expectancy theory” of Vroom [10] [12] where “[h] he
argued that employees tend to rationally evaluate various on-the-job work behaviors (e.g., working
harder) and then choose those behaviors they believe will lead to their most valued work-related
rewards and outcomes (e.g., a promotion). Thus, the attractiveness of a particular task and the
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energy invested in it will depend a great deal on the extent to which the employee believes its
accomplishment will lead to valued outcomes.” [ 18].
We classify endogenous motivation into three categories:
e Defensive (-): The agent performs the value activity only if it is not conflicting with his
own goals. Employees give the least attention to the value network task. This situation can
also be described as “passive aggression” according to Buss [19] [20].

¢ Neutral (~): The agent performs the value activity collaboratively in a timely manner.
Tasks of the value activity have lower priority than personal tasks.

e Active (+): The agent performs and pursues value activity and collaboration actively.
Tasks have either a higher than or equal priority than personal tasks.

Endogenous
|:| motivation
=%

. Exogenous
. influence
{ ("'h1+)

Fig. 4 Endogenous motivation and exogenous influences are the significant enhancements to
existing notations that help to explain value network effects that could not be described with
existing notations.

3.3.2. Exogenous influences

The exogenous influence describes external forces (e.g. from management) which facilitate or
restrain the participation of the agent in the value network. This can be for various reasons such as
strategy, business or legal constraints. Examples of external forces are direct orders to participate
in the business venture. The concept of exogenous influences is based on Kelman’s [13] external
influences on a persons compliance and on Porter & Lawler’s [11] extrinsic rewards as a
consequence of the agent’s performance.

Similarly, we classify the exogenous influences into three categories:

e Defensive (-): The external force disencourages the value activity.

e Neutral (~): The external force neither endorses, facilitates nor discourages the activity.

*  Active (+): The external force actively encourages and facilitates the activity (e.g. special
reward programs, management inquiries about project progress or performance).

3.4. Typical combinations of endogenous motivation and exogenous influences

Altogether there are nine possible combinations between endogenous motivation and exogenous
influence levels. For the discussion we select the four most interesting combinations that have a
special impact on a value network (see figure 5).

3.4.1. The “Worst Case Combination™

The worst case is a defensive (-) endogenous motivation combined with a defensive (-)
exogenous influence (see figure 5). Agents with this constellation are a severe threat for the entire
value network. Negative impact may spread over the whole network. If this agent is supposed to
provide a key component of the value network, the business case will fail with high probability.

3.4.2. “The Sisyphus Situation”- An active endogenous motivation struggling against
defensive exogenous influence

Sometimes projects — often department-internal projects - are very much being pushed by
employees based on personal beliefs. These employees are totally convinced of the project’s
meaningfulness and potential and invest a lot of personal effort into the project. As a consequence
the endogenous motivation can be classified as active (+). Management, on the other hand, which
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has a negative attitude towards the project, is not convinced of the project’s goals and at most
tolerates the project or shows some resistance is represented by a defensive rating (-) for the
exogenous influences (see figure 5).

As a real world example for such a constellation, we can quote an example of a former R&D
project manager for diesel engines of a well known German car manufacturer who pushed his idea
to develop diesel engines for racing cars which became an internal project (active endogenous
motivation). He was fully convinced that diesel engines may perform very well in racing cars,
which was totally contradicting the corporate strategy to position gasoline engines for consumer
sports cars and diesel engines for family and utility cars. Despite the defensive, negative external
influence from (top) management the project survived because of the high professional reputation
and personal engagement of the project manager. In the end the project was a tremendous success:
the car manufacturer won several prestigious car races with diesel powered engines, the project
manager was promoted and the whole corporate strategy changed based on these successes — a
happy ending after all.

3.4.3. The “Shotgun Collaboration”: Passive endogenous motivation paired with active
exogenous influence

Exactly the opposite constellation to the previous one is a defensive (-) endogenous motivation
coupled with an active (+) exogenous influence (see figure 5). We call this case “Shotgun
Collaboration™ to indicate a forced marriage for no “obvious™ reasons. Such a combination most
likely occurs if employees are not committed to the tasks they have to fulfill as part of the greater
value network. This may be based on several reasons. For example they do not understand why
they should perform the task, or they think all other tasks are more important. The management of
these employees on the other hand is very interested in collaborating in the value network and is
actively pushing the project. This combination often occurs in value network collaborations which
are outside the core business of an enterprise — at least from an employee’s perspective.

A practical example for this combination comes from a technology transfer project between
academia and industry. The academic department acted as a scientific partner in a research
collaboration with an industry partner. The department was the initiator of the project and fully
convinced the upper management of the industry partner to collaborate in this project. One core
task in that project was to aggregate piles of data together with employees from a very operational
level. These employees showed a very defensive endogenous motivation because they did not
really understand why they should participate in the project. They were not committed to the
project and felt distracted from their core tasks — despite great upper management attention and
buy in. Projects with such a constellation can become quite exhausting for other agents in the value
network who need to cooperate.

3.4.4. “The Perfect Combination™
If both factors - endogenous motivation and exogenous influence - can be rated as active (+),

the actor has a perfect combination in respect to these two factors (see figure 5). Agents with this
combination can be valuable sources of power and high performers in a value network.
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Fig. 5 Typical combinations of endogenous motivation and exogenous influences
4, Evaluation

In order to prove the applicability of and to demonstrate the usefulness and value of the
enhancements to existing notations we used four real world, large scale business models in the area
of information service systems. We were given all structural and strategic information as well as
revenue streams and other financial data over time which we can not disclose here for
confidentiality reasons. Based on our proposed notation we were able to reveal the reasons for
network effects that could not be modeled by existing notations otherwise. Figure 1 shows a detail
perspective from one model out of our evaluation set put in our V2 notation. Executives of the
“Content Validator”-agent could not explain the reluctance of the “Service Provider” to support
aggregation and distribution of added content which came from the “Content Validator”. Analysis
revealed an inherent conflict of interest at the “Service Provider”. Adaption and development of
the added content was in conflict to future revenue streams to be captured by the “Service
Provider” itself. Due to a current lack of own content the agent’s management had to collaborate,
which is depicted as a “~7. Finally the application of the extended notations helped our industry
partners to identify threats and opportunities already in the design phase of information service
systems and to communicate them both internally and externally.

5. Summary

The new V2 notation can represent value networks of business systems in an abstract and
concise manner to facilitate strategic analysis. The enhancements to existing notations in terms of
endogenous motivation and exogenous influences cover the topic of motivation and
motivation-influencing forces which are important factors in real world business. The V2 value
network notation can be used for strategic planning as well as for analysis of existing business
cases. During the planning phase it helps to find the suitable partners and to avoid flaws in the
value network constellation in advance. If the concepts are applied to already existing cases, threats
and potentials can be detected, explained and communicated to management. Since V2 can capture
individual incentives and motivations, it becomes furthermore possible to estimate the potential of
strategic alliances among agents in a business system much better.

We plan to continue the development of V2 in the future and to investigate more real-world
cases for continuing validation.
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Abstract—Information Service Systems (ISS) are growing
rapidly with the broad adoption of mobile devices such as smart
phones. Although a lot of effort is put into conventional strategic
ISS network planning, many of these systems do not meet
expectations. One reason is that conventional value network
analysis is limited to static transaction-based analysis and does
not cover dynamic network effects. In this paper we present a
Wiew, enhanced visual notation for valie networks to be used for
analysis and strategic planning. We include endogenous
motivation and exogenous forces which model the subjective
behavior of agents interacting in such a value network. In
contrast to existing notations for 1SS our approach enables us to
analyze multi party network constellations and explain a variety
of motivation related network effects being observed in practice.
Validation of our approach was done using multiple real world
case studies from industry.

Keywords—value network analysis, strategic planning,
information service systems
I. INTRODUCTION

Today nearly every business system has different economic
entities working together in complex, network-like structures in
order to be able to provide a benefit for the end customer. The
associated value stream can be represented as a value network
(see Fig. 1).

Strategic analysis of a company’s relationships to other
partners within a business system requires enhanced
management tools [1]. Inter-organizational transactions can
become quite complex easily because of global trends and
technological advances [1]. In order to keep track of these
relationships, modeling techniques such as the e3-value™ e-
business modeling method [2] have been developed.

Particularly business models in the area of Information and
Communication Technology- (ICT) based information service
systems can not be described in a linear fashion as with Porters
[3] value chain model [1]. ISS providers need to cooperate with
other partners in order to be able to provide the intended
service.

There has been a lot of research activity in the area of value
networks so far. Early studies such as the i* strategic
dependency model 4]' [5] [6]. the Allee’s value network model
[7] [8], the e3-value™ e-business modeling method [2] and the
¢3 network [9], which is based on the e3-value™ e-business
modeling method, help to do basic analysis of value networks
[1]. The latest enhancement for value network notations is from

Biem & Caswell [1] which is mainly based on the e3-value™
e-business modeling method.

However, practical applications of Biem & Caswell’s
model have led to the insight that there are still effects in
business models that can not be explained with the models
currently available and led us to develop some extensions to
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Figure 1. A value network of an information service system based on the
Extended Value Network Notation (V2). The revenue streams are ommitted
for clarity.

Conventional modeling techniques such as e3-value™ e-
business modeling method or Biem & Caswell’s method
represent value exchanges between economic entities, but
internal and external forces influencing the agents that provide
the values cannot be captured.

The motivation of an agent directly influences the quality of
the value provided and, in consequence, the entire value
network. Highly motivated agents may accelerate the value
generation in the value network, whereas it takes just one agent
to decelerate the value generation of an entire value network.
Current research [10] [11] [12] [17] shows that both internal
and external forces determine the motivation of each agent.
This motivation mainly influences an agent’s job prioritization
and so timeliness and quality of service. In order to capture
these factors, we need to refine existing models and introduce
an extended notation,
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1. RESEARCH DESIGN

The presented approach is based on a profound literature
analysis about strategic planning frameworks for 1CT-based
information service systems, value network theory and in depth
analysis of several real world business models in the area of
information service systems as part of a research collaboration
with industry.

During our initial analysis we modeled value networks with
the existing Biem & Caswell notation and developed the
enhancements described below using the results of several
workshops with our industry partner. Validation of the notation
was done separately with multiple real world case studies.

III.  THE V2 VALUE NETWORK NOTATION
The new V2 Value Network Notation, proposed in this paper,

T T S T TS S
DUllds On bien & Laswell 5 noanon [ 1] and ennances 1t 1m
several ways.

A.  Basic building blocks

Fig. 2 shows an economic entity which represents and
describes agents participating in a value network. We speak of
an ‘economic entity” if an individual business plan can be

desioned for a value netwaork narticinant 111 An sconomic
gesigned Ior a vaiue nelwork participant (1. An economic

entity can be a firm, a business unit or an individual [1]. In
practice we observed in ISS networks sometimes business
plans/models where the cost side would dominate the revenues
side. This was often an example for “good will” or “cross
project values”.

An economic entity consists according to Biem & Caswell
[1] of three parts: ‘Agent” (or actor) represents the legal entity
driving the individual business model. ‘Capabilities’
represents all dynamic aspects such as processes and activities
that are executed by the economic entity when participating in
the value network (e.g. aggregating information).

Capabiliies

Agsets

A Provision link

Figure 2. Economic entities represent agents participating in a value
network. Provision links represent value exchanges between economic entities
(according to [1]) (figure modified).

‘Assets’ are all static things of tangible (e.g. IT-systems) and
intangible (e.g. knowledge) nature tied permanently or semi-
permanently to the economic entity in order to facilitate its
value generation [1] [13]. Economic entities exchange values
between each other. The source and destination of value
exchanges are modeled with arcs (provision links) where the
arrow of such a link points to the destination of the value
exchange. The provision link is used by an agent to provide a
value to another agent.

B.  Endogenous motivation and exogenous influences

We extend the existing value network notation described
above with two concepts in order to be able to explain effects
that could not be described otherwise.

Notations such as the e3-value™ e-business modeling
method and Biem & Caswells notation describe value transfers
between agents which greatly help to understand the basic
structure of a value network. In real world scenarios, however,
we observe dynamic, network intrinsic forces that can
accelerate and decelerate the rate of value exchange between
the agents. This has a dramatic impact on the value provision
for the end customer.

If there is, for example, an agent in the middle of a value
stream who is not really motivated to participate in the
network, this particular agent may influence the value
provision of the entire network in a negative way by becoming
a bottleneck for the delivered services to the end customer. This
can lead to the paradox effect that the end customer still gets
poor service, even if agents preceding and following this
unmotivated agent are highly motivated. Furthermore, this
poorly performing agent does not only affect the value flow
negatively, he also influences the motivation of the other agents
in a negative way. Agents who are initially motivated but do
not get their expected revenue flows back may lose interest in
participating in the network and therefore also become
unmotivated. In this case the whole business model/system can
become unstable.

During several real world case studies in the ISS area we
found business cases where exactly the effects described above
occurred. For companies it is crucial to detect both, poor and
excellent value network constellations already during system
design in order to make the right strategic decisions. Our
framework helps to analyze existing value networks and assists
in planning new value networks.

As stated above several works in the area of motivation
theory such as Vroom [10] [12] and Porter & Lawler [11]
prove the existence of internal and external forces, mainly
based on job prioritization of involved individuals, which is
influenced by personal or organizational motivation and
incentives. In order to model these internal and external forces
which may cause acceleration or deceleration of the value
generation in a value network, we introduce the concepts of

endogenous motivation and exogenous influences. Both
determine the value provision of the agent (see Fig. 3).

1) Endogenous motivation

The endogenous motivation describes the level of

motivation of employees within an agent who participate in the
value network and provide value generating activities. These

activities can be based on several factors such as
organizational/personal  values (e.g. expressed in the
organization’s mission statement) of the agent, internal

reputation or other motivation factors already mentioned such
as good will for “family and friends” and *cross project
benefits”. The endogenous motivation is based on the
“expectancy theory” of Vroom [10] [12] where “[h] he argued
that employees tend to rationally evaluate various on-the-job
work behaviors (e.g., working harder) and then choose those
behaviors they believe will lead to their most valued work-
related rewards and outcomes (e.g., a promotion). Thus, the
attractiveness of a particular task and the energy invested in it
will depend a great deal on the extent to which the employee
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believes its accomplishment will lead to valued outcomes.”
[14].

We classify endogenous motivation into three categories:

e Defensive (-): The agent performs the value activity
only if it is not conflicting with his own goals.
Employees give the least attention to the value network
task. This situation can also be described as “passive
aggression™ according to Buss [15] [16].

e Neutral (~): The agent performs the value activity
collaboratively in a timely manner. Tasks of the value
activity have lower priority than personal tasks.

e Active (+): The agent performs and pursues value
activity and collaboration actively. Tasks have either a
higher than or equal priority than personal tasks.

Endogenous
:l motivation
(=~*)
% Exogenous
* influence
4 ()

Figure 3. Endogenous motivation and exogenous influences are the
significant enhancements to existing notations that help to explain value
network effects that could not be described with existing notations.

2)  Exogenous influences

The exogenous influence describes external forces (e.g.
from management) which facilitate or restrain the participation
of the agent in the value network. This can be for various
reasons such as strategy, business or legal constraints.
Examples of external forces are direct orders to participate in
the business venture. The concept of exogenous influences is
based on Kelman’s [17] external influences on a persons
compliance and on Porter & Lawler’s [11] extrinsic rewards as
a consequence of the agent’s performance.

Similarly. we classify the exogenous influences into three
categories:

s Defensive (-): The external force disencourages the
value activity.

o Neutral (~): The external force neither endorses,
facilitates nor discourages the activity.

e Active (+): The external force actively encourages and
facilitates the activity (e.g. special reward programs,
management inquiries about project progress or
performance).

C. Typical combinations of endogenous motivation and
exogenous influences

Altogether there are nine possible combinations between
endogenous motivation and exogenous influence levels. For the
discussion we select the four most interesting combinations that
have a special impact on a value network.

1) The “Worst Case Combination”
The worst case is a defensive (-) endogenous motivation
combined with a defensive (-) exogenous influence. Agents

with this constellation are a severe threat for the entire value
network. Negative impact may spread over the whole network.
If this agent is supposed to provide a key component of the
value network, the business case will fail with high probability.

2) “The Sisyphus Situation”- An active endogenous
motivation struggling against defensive exogenous influence
Sometimes projects — often department-internal projects -
are very much being pushed by employees based on personal
beliefs. These employees are totally convinced of the project’s
meaningfulness and potential and invest a lot of personal effort
into the project. As a consequence the endogenous motivation
can be classified as active (+). Management, on the other hand,
which has a negative attitude towards the project, is not
convinced of the project’s goals and at most tolerates the
project or shows some resistance is represented by a defensive
rating (-) for the exogenous influences (see Fig. 4).

As a real world example for such a constellation, we can
quote an example of a former R&D project manager for diesel
engines of a well known German car manufacturer who pushed
his idea to develop diesel engines for racing cars which became
an internal project (active endogenous motivation). He was
fully convinced that diesel engines may perform very well in
racing cars, which was totally contradicting the corporate
strategy to position gasoline engines for consumer sports cars
and diesel engines for family and utility cars. Despite the
defensive, negative external influence from (top) management
the project survived because of the high professional reputation
and personal engagement of the project manager. In the end the
project was a tremendous success: the car manufacturer won
several prestigious car races with diesel powered engines, the
project manager was promoted and the whole corporate
strategy changed based on these successes — a happy ending
after all.

»The Shotgun collaboration*

| Active endogenous motivation Defensive endogenous motivation
| Defensive exogenous infi Active exogenous influence

& [#],

»

w»The Sisyphus Situation"

Figure 4. Active and defensive forces struggle against each other,
“The Sisyphus Sitwation "(left): Here employees have an active endogenous
motivation and push the project mainly based on personal persuasion.
Management, on the other hand, discourages the value activity and has
therefore a defensive exogenous influence.

"The Shotgun Collaboration “(right): Employees are not committed to the

tasks they have to fulfill and are therefore rep ted with a negati
endogenous motivation. Management, on the other hand, is convinced about
the participation in the value network and has therefore an active exogenous
influence.

3) The “Shotgun Collaboration”: Passive endogenous
motivation paired with active exogenous influence
Exactly the opposite constellation to the previous one is a
defensive (-) endogenous motivation coupled with an active (+)
exogenous influence (see Fig. 4). We call this case “Shotgun
Collaboration™ to indicate a forced marriage for no “obvious™
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reasons. Such a combination most likely occurs if employees
are not committed to the tasks they have to fulfill as part of the
greater value network. This may be based on several reasons.
For example they do not understand why they should perform
the task, or they think all other tasks are more important, The
management of these employees on the other hand is very
interested in collaborating in the value network and is actively
network collaborations which are outside the core business of
an enterprise — at least from an employee’s perspective.

A practical example for this combination comes from a
technology transfer project between academia and industry.
The academic department acted as a scientific partner in a
research collaboration with an industry partner. The department
was the initiator of the project and fully convinced the upper
management of the industry partner to collaborate in this
project. One core task in that project was to aggregate piles of
data together with employees from a very operational level.
These employees showed a very defensive endogenous
motivation because they did not really understand why they
should participate in the project. They were not committed to

the nroteet and falt digtracted from their core tacke — dagnite
e project and ienl gisiracied irom ineir core lasks aespiie

great upper management attention and buy in. Projects with
such a constellation can become quite exhausting for other
agents in the value network who need to cooperate.

4)  “The Perfect Combination”

If both factors - endogenous motivation and exogenous
influence - can be rated as active (+), the actor has a perfect
combination in respect to these two factors. Agents with this
combination can be valuable sources of power and high
performers in a value network.

IV. EVALUATION

In order to prove the applicability of and to demonstrate the
usefulness and value of the enhancements to existing notations
we used four real world, large scale business models in the area
of information service systems. We were given all structural
and strategic information as well as revenue streams and other
financial data over time which we can not disclose here for
confidentiality reasons. Based on our proposed notation we
were able to reveal the reasons for network effects that could
not be modeled by existing notations otherwise.

Fig. 1 shows a detail perspective from one model out of our
evaluation set put in our V2 notation. Executives of the
“Content Validator”-agent could not explain the reluctance of
the “Service Provider” to support aggregation and distribution
of added content which came from the “Content Validator”.
Analysis revealed an inherent conflict of interest at the “Service
Provider”. Adaption and development of the added content was
in conflict to future revenue streams to be captured by the
“Service Provider” itself. Due to a current lack of own content
the agent’s management had to collaborate, which is depicted
asa*“~".

Finally the application of the extended notations helped our
industry partners to identify threats and opportunities already in
the design phase of information service systems and to
communicate them both internally and externally.

V. SUMMARY

The new V2 notation can represent value networks of
business systems in an abstract and concise manner to facilitate
strategic analysis. The enhancements to existing notations in
terms of endogenous motivation and exogenous influences
cover the topic of motivation and motivation-influencing forces
which are important factors in real world business. The V2
value network notation can be used for strategic planning as
well as for analysis of existing business cases. During the
planning phase it helps to find the suitable partners and to avoid
flaws in the value network constellation in advance. If the
concepts are applied to already existing cases, threats and
potentials can be detected, explained and communicated to
management. Since V2 can capture individual incentives and
motivations, it becomes furthermore possible to estimate the
potential of strategic alliances among agents in a business
system much better.

We plan to continue the development of V2 in the future
and to investigate more real-world cases for continuing
validation.
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