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IT Business Model Engineering:
A new perspective on the technology development

TOSHIHIKO YAMAKAMI!

The complexity of technologies and business value chains are further accelerated by the
advances of computer communication techuologies enabling more advanced business model
development. The author presents the business model requirement for computer communica-
tion technology development. The issues of the business model development surrounding to-
day’s computer commutation technologies are outlined. The author proposes a socio-technical
methodology to cope with this challenge involving business plavers mental modél on the un-
certain future. The author briefly outlines four domains of I'T' business model engineering,
starting from value chain modeling to PR business models, business model evolution and
platform selection business models. The issues in I'T business model engineering are high-
lighted from the international standardization case study and platform selection criteria case
study. To cope with the long-term dynamisms in computer communication platform stan-
dardization, evolution stage analysis and two dimensional diagram cormparison methods are
used to identify the factors of business models during the cognitive process of the technology
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development.

1. Introduction

The advances of computer technology in-
volves rendering it as an inseparable part of
business as well-as our every day life. While the
advanced computer communications are radi-
cally improved, we simultaneously witness that
the more business model discussions are deeply
involved in the technology development. This
aspect of business may not explain the motives
of the technologies, however, they can often ex-
plain the social factor that propels the technol-
ogy into the larger world. In this paper, the
author pregents the two use cases for the busi-
ness model discussions in the today’s technol-
ogy development frontiers. Then, the author
discusses the directions of the technology de-
velopment in relation to the business model de-
velopment. After highlighting the important of
business model development, as the next step,
the author outlines the I'T business model engi-
neering as a research field. Finally, the author
presents the first step for the establishment of
IT business model topology studies and non-
equilibrium business model dynamics.
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2. Challenges and Related Works

2.1 Definition

In a basic sense, a business model is the
method of doing business by which a company
can sustain itself. It means the model in which
the relations among business players generate
revenue. In other words, the business model is
a relation picture that describes the position of
the business players in a value chain. IT busi-
ness model engineering is the design method of
the business models.

2.2 Challenges

The globalization of today’s world force wore
researchers to devote increasing amount of time
for the international standardization. It is com-
mon that the researchers involved in the inter-
national standardization encounter more and
more procedural works for intellectual prop-
erty right(IPR) declaration and license agree-
ments. It is a minor scene of the standard-
ization activities, however, it is to be noted
that the today’s IPR management needs sig-
nificantly more complicated compared to those
a decade ago. Not just for paper works like
IPR declarations or signing license agreements.
the knowledge about IPR treatment has no sign
of decreasing. It involves patent pool, manda-
tory patent advisory committees, and various
restrictions on IPR licensing in an agreed group.
It is an indicator that the technology devel-



opment is deeply involved in the technology
development. In addition, in business scenes,
it is rarely seen that the technology superior-
ity means market selection. The complicated
today’s computer and communication environ-
wents, no single techuology can dominate the
world. And the world is tightly interconnected
using the global standards of communication
technologies. It inevitably leads to the situa-
tion in which researchers need to spend more
time for business model considerations than the
technology development. From these common
examples, it is clear that the high level research
in which technology for business model devel-
opment is required for this part of industries.
In the previous studies, the business model de-
velopment was treated as the matter of business
cases. The business cases are parts of empiri-
cal and inductive. They formed part of business
management or management science. The coni-
puter science needs more complicated integra-
tion of the technology. It needs a good method-
ology to build a business model to glue the com-
ponents. The methodologies to coin business
models and compare them are needed in this
field. First, the outline, goal, and roadmap of
the IT business model engineering should be
explored.  Second, the dynamics of the busi-
ness model should be identified. The dynamics
needs the topology of the business models and
driving factors for business model evolutions.

2.3 Purpose of the Study

The aim of this research is to identify the
business model factors affecting IT technolo-
gles, like international gtandardization of com-
munication technologies and platform selec-
tions of communication technologies in the light
of the socio-technical methodologies.

2.4 Related Works

Business models were perhaps the most dis-
cussed and least understood aspect of the In-
ternet. The business modeling was extensively
researched as a part of the software engineer-
ing. It is partly because the business model-
ing for business structures and business flows
were required to build an information system.
The business modeling was used to help to
establish the requirements for the system de-
velopment? . Some times these modeling are
used for document modeling, process model-
ing or knowledge captures. As the electronic

technology is deeply involved in the real world,
business model engineering is needed to jus-
tify the IT use in the real world. One of
the such examples includes digital right dis-
cussionst).  As the Internet business emerged
from the technology-augmented real world us-
ing Internet, various business models are pro-
posed™. They are mainly used for the busi-
ness incubation with the Internet Initial Pub-
lic Offering(IPO) boom worldwide. Emerging
e-business gave a new opportunity to describe
the whole e-business domain using the business
modeling approach® . Business patterns were
studied nsing business flow diagrams®. The
transition framework of the business operation
was studied in light of the strategic grid?).

3. IT Business Model Engineering

3.1 A Basic Start Point

The simplest business modeling comes from
the analysis from the e-business formation. The
business modeling in e-business in the early
stages come from the following two steps.

s EBlectronic methods will give a completely

new method of business

¢ Electronic methods should learn from the

existing business models and make use of

the strength of them
The first approach came from the fact that the
daydream that the new frontier created from
the emerged commmunication technologies brings
the everybody’s heaven to the world. The gec-
ond approach came from the retrospective view
on the extreme optimism in the first approach
and tried to lure the existing power players into
the Internet business field. The examples in-
chude®:

e The Inquiry Model

o The Layered Model

e The Discount Model

¢ The E-broker Model

As stated above, the technology develop-
ment requires in-depth consideration of busi-
ness model studies. The factors to require these
studies are depicted in Fig. 1.

These requirements differentiate the business
model engineering for the technology develop-
ment with the past business model development
for building companies or for building software
systems. To cope with these requirements, two
factors are the IT business model engineering
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Fig.2 Patterns and Transitions: Two Factors in I'T
Business Model Engineering

as depicted Fig.2. In the today’s technol-
ogy world, frankly spesaking, there is no static
business model. However, to identify the dy-
namism, it is important to identify the static
patterns. Without them, it is hard to identify
the dynamism in the technology evolution. The
power dyvnamism to drive the evolution needs
careful consideration in order to think about
the sustained business model development.

3.2 4 Perspectives of IT Business

Model Engineering

The purpose of this study is not to invent a
new business unit, but to form a new framework
to enable the new IT technologies into the inter-
national standardization and platform selection
process. The four major domains to pursue the
goal are outlined in Fig. 3. The upper left cor-
ner business value chain is the most standard
form of the business model engineering in the
ordinary sense. The business model engineer-
ing discussed in this paper evolves towards the
three different directions.
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Fig.3 Four Perspectives in I'T Business Model
Theory

4. Case Studies for IT Business Model
Engineering

4.1 Competition, Player Relation and
Business model for IPR
The most active business model development
and the evolution of the strategy through the
regulatory changes, player changes and market
structure changes can be observed in the inter-
national standardization of the computer com-
munications. The author proposes the four-
stage model for this®. The stages and their
characteristics are suunmarized in Fig. 4. The
globalization of computer communication leads
to the increase of internationalization and ac-
companied challenges against IPR policy man-
agement. Since the application layer computer
communication standardization started in the
late 1970s, the computer communication stan-
dardization copes with this challenge. The
rapid advances in technology and deregulation
of the telecormmunications propelled the fast es-
tablishment of the business-model oriented de-
cision on the technology selection. The proce-
dures and licensing policies were developed and
improved during these four-stage evolution. In
addition, it reflects the changes of the players,
player power balance, and trusts among players
and potential players.
The model illustrates that the following three
changes:
e Regulation and Market changes brought the
new players
e Emerged new players brought changes of
power balance and mutual trust mechanism
e New social factors like power balance and
mutual trust brought changes of rules, pro-
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Fig. 4 A four-stage model of the International Stan-
dardization
of Computer Communications

cedures, and policies of IPRR

This is a piece of observation, however, it should
be noted that the underlying social structures
and mental cognition are the important factors
during this series of evolution.

4.2 A Business Pattern Model

There are many business models that have
been developed during the long history of busi-
ness. They include:

e DBrokerage
Advertising
Infomediary
Merchant
Manufacturer
Aftiliate
Community
Subscription
Utility

To focus the business model chain, the busi-
ness to consuimner model is considered in this
section. The business chain positioning exam-
ples are shown in Fig. 5 with the additional re-
marks on the evolution strategics. This topol-
ogy model is simplified to abstract the details
of the player interactions. The black mark in-
dicates the position in the business model. It
is assumed that the left side white circle de-
notes the business player and the right side
white circle denotes the consumer players and
that the business players provide services to
the consumers. ASP denotes application ser-
vice provider, a kind of aggregated to platform
business which usually charges the use of the
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Fig. 5 A Taxonomy of Business Model Topology
Diagram

platform to the business customers.
4.3 Business Model Positioning and
Competence

It is beyvond this paper’s scope to discuss the
in-depth study of a certain business model, or
generally smunmarize the details of the busi-
ness model. However, the author focuses on
the evolution paradigm. To study the evolu-
tion paradigm, the author takes the first step to
make two dimensional comparisons of the value
proposition and competence.

The comparison is made in the perspective of
the technology development, the following two
factors are used.

e Business Openness factor

e Standard-driven factor

First, the positioning in business models is
depicted in Fig. 6. It identifies the positions of
the different business model positioning. They
include aggregation, integration, consultation,
business backend, broker, infomediary and user
front end. The integration and consultation are
usually a single relation to the customer, how-
ever, it is shown to highlight the business open-
ness and standard driven factors in the business
positioning.

Next, the competence in the two dimensional
comparison are depicted in Fig. 7. The compe-
tence includes first come, financial, niche, me-
diation, technology differentiation, material su-
periority, and regulatory closed. The details of
the competence strategies are as follows:

e first come: simply arriving first in the busi-

ness domains
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e financial: coining business models in the
money flow engineering, like lease, insur-
ance, mvestment, financial advice, and so
o1
niche: doing business in the niche area in
which only a small number of players can
survive
e technology differentiation: driving business
with the technical competence
e material superiority: doing the same busi-
ness models with outstanding investment
and resources to drive away early comers
and competitors
e regulatory closed: protecting the busine
by official licenses
This empirical study presents the first outline
of the business model engineering in the busi-
ness modeling. Generally speaking, the bus
ness trend requires more openness and more
standard alignment for interoperability and
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third party collaboration. However, how the
players perceive the openness and alignment in
their mental model should be examined further.
In addition, the shift of the business model and
forces to propel the shift are for further studies.

4.4 Platform Selection Process

Platform is defined as the common infrastruc-
ture to provide the bases for third party ser-
vices. Platform selection is important because
it involves the leverage from network effect.
Network effect is defined as the phenomenon
whereby a service becomes more valuable as
more people use it, thereby encouraging ever-
increasing numbers of adopters. The network
cffect grows with analysis of a network’s size
and projected growth. The decision theory for
service platform is au interesting research topic.
When the platform is selected, it is common
that it is infeasible to discuss the every future
possibilities of the platform outcomes. There-
fore, it is quite social cognition issue to select
a platform. When it works as a lock-in effect,
it will dominate the platform business without
any special technical superiority. The platform
decision theory is immature, however, the au-
thor proposes the two dimensional comparison
for platform decision factors. The factors are
depicted in the two dimensional comparisons in
Fig. 8. The measures to drive the platform sc-
lection include reliability, stability, applicability
flexibility, alignment to standard, reuse, com-
mitment for extension, predictability, visibility,
interoperability and openness. In a very gen-
eral sense, the emphasis is moving from the left
bottom corner to the right top corner.

The business domain specific factors on plat-
form selection are out of scope of this study.
How the openness, visibility or other cognitive
factors are calculated by business players are
for further studies.

5. Discussions

The whole IT industry heavily depends on the
advances on computer communications. The
computer commuuication techuologies bring
the following two advantages:

e Cheap and abundant communications

o Digital and reusable information
The communication cost drop always gives ben-
efits to business, because business heavily de-
pends on the project management, execcution
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Fig. 8 Two Dimensional Comparison for Platform
Decision Factors

management and education, each of which en-
joys the additional cost reduction or additional
benefits from computer communications. Digi-
tal reuse is the source of new business models,
because it enables broker, infomediary, and also
helps incubate new business models like reverse
auction. Today's computer communications in-
creasingly demands the business model consid-
eration. This comes from the following two fac-
tors:

e nctwork effect heavily depends on the third-
party content and services which is derived
from network’s platform capabilities

e the complicated accumulation of the tech-
nology components require the more visible
solutions for business players

These factors depend on the business pls
ers’ mental model. The further socio-technical
studies are needed to identify the factors to de-
termine the mental positions of the business
players and to propel the business model evo-
lution. The mental model should be analyzed
with the following factors:

e trust building process among players

o platform sclection

e cognition of openness, business visibility,
and fairness

e cognition of dominant business competence

e negotiations on business model develop-
ment

6. Conclusions

The advances of computer technology in-
volves rendering it as an inseparable part of
business as well as our every day life. While the
advanced computer communications are radi-
cally improved, we simultancously witness that

the more business model discussions are deeply
involved in the technology development. The
author proposes the business model engineer-
ing in the view of the today’s technology devel-
opment requirements. The author briefly out-
lines four domains of IT business model engi-
neering, starting from value chain modeling to
IPR business models, business model evolution
and platform selection business models. The is-

sues in I'T busin

5 model engineering are high-

lighted from the international standardization
case study and platform selection criteria case
study.

The author emphasizes the importance of the

business model consideration in the computer
cormmnunication technology development. Evo-
lution stage analysis and two dimensional dia-
gram comparison methods are used to identify
the factors of business models during the cog-
nitive process of the technology development in
static patterns and in dynamic patterns. The
general theory of the business model evolu-
tion needs in-depth investigation of the business
model transitions.
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