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Ubiquitous Computing-Driven Business Models :
An Analytical Structure & Empirical Validations

Kyung Tae Hwang" - Bongsik Shin*™ - Kyoung-jae Kim™*

Abstract

Ubiguitous computing(UC) is an emerging paradigm. Its arrival as a mainstream is expected to trigger
innovative UC-driven business models (UCBMSs). Currently, there is no parsimonious methodology to
analyze and provide diagnostics for UCBMs. With this research, we propose a analytical architecture that
enables the assessment of an UCBM in its structural strengths and weaknesses. With value logic as the
cornerstone, the architecture is composed of value actors, value assets, value context, business value
propositions, customer value propositions, value creation logics, and value assumptions.

Dimensional variables are initially identified based on the review of business model literature. Then,
their significance is empirically examined through 14 UCBM scenarios, and variables that are expected
to play an important role in the UCBM assessment are decided. Finally, by analyzing the scenarios in
terms of the dimensional variables, we attempted to summarize general characteristics of emerging
UCBMs.

Keywords : Ubiquitous Computing, Pervasive Computing, Business Models, Revenue Models, Value
Logic, Case Based Reasoning
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1. INTRODUCTION

Ubiquitous computing (UC) represents the
emerging trend toward numerous, casually
accessible, often invisible computing devices,
connected to an increasingly ubiquitous net-
work infrastructure. We witnessed how the
addition of the network dimension, especially
the Internet, resulted in the order of magni-
tude increase in creative business models. It
has evolved into a market platform that can
curtail various “frictions” associated with
conventional business activities. It can reduce
information asymmetry, disrupt traditional
value chains, increase transaction speed, re-
move spatial and temporal boundaries, and
improve connectivity of economic agents
[Zimmermann, 2000 ; Zott et al., 2000].

UC is a paradigm that elevates the use of
networking and computing technologies into a
higher level. Accordingly, its emergence is
expected to trigger business models that take
advantage of UCcapabilities to produce busi-
ness values. A sustainable business model
bears a significant effect on business per—
formance [Afuah and Tucci, 2001 ; Boulton et
al, 2000 ; Petrovic et al., 2001 ; and Rayport,
2002]. Despite the inevitable arrival of UC and
accompanying opportunities, there is no meth-
odology on which strengths and weaknesses
of an UCBM can be analyzed.

With this research, a parsimonious analytical
architecture and accompanying dimensions
that enable the assessment of an UCBM was
initially developed. The main challenge of this
work was that the framework should be theo-

retically sound and also control its definitional
boundary to enable penetrating research. Given
the dearth of existing studies on UC, we relied
much on e-business literature to derive the
analytical structure of UCBMSs. Justification of
the initial reliance on e-business literature is
that networking space (e. g., Internet) becomes
the habitat of e-business models and UCBMs.
Once the architecture was defined, key varia-
bles of each dimension were initially identified

~ and their significance was empirically exam-

ined through 14 UCBM scenarios. Finally, by
analyzing the scenarios in terms of the dimen-
sional variables, we attempted to summarize
general characteristics of emerging UCBMs.

2. LITERATURE Review

A consistent definition and usage of the busi-
ness model concept can offer many benefits. It
serves as a structured approach to guide idea
generation ; becomes a tool to define and im-
plement a business plan ; allows better com-
munication among partners, customers, and
stakeholders ; and helps to clarify managers’
expectations from business and technical people
[Klueber, 2001]. It can also improve organiza-
tional focus ; establish a framework for agile
competition ; facilitate the identification of per-
formance measures ; and allow the simulation
of new business strategies with risk free ex-
periments [Osterwalder and Pigneur, 2002].

In spite of the value, business model echoes
much ambiguity, contradiction, and misconcep-
tion [Amit and Zott, 2001 ; Hedman and Kalling,
2003] and still remains as the most discussed
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but least understood concept [Chesbrough and
Rosenbloom, 2000]. The observation of existing
studies reveals that such ambiguity and incon—
sistency partially stem from the fact that the
context of arguments cannot be universal and
such contextual heterogeneity was not ad-
equately addressed [Chaharbaghi et al., 2003].
Many approached the business model from the
perspective of an architecture or a system. A
business model is the architectural im-
plementation of business strategy and the
foundation for the implementation of business
processes and information systems [Oster-
walder and Pigneur, 2002]. It is the architectural
configuration of components (information, ser-
vice, product or transactional parties) designed
to exploit business opportunities [Amit and
Zott, 20011. 1t is the architecture to create, mar-
ket and debiver value and relationship capi-
tal(product, service, and information) to cus-
tomers in order to generate revenue streams
[Dubosson-Torbay et al, 2002 ; Timmers,
1998]. More focused on e-business, Afuah and
Tucci[2001] defined that an ebusiness model

represents “the system of components, link-
ages, and associated dynamics that utilize the
properties of the Internet to produce business
value.”

Understanding a business model from the
architectural viewpoint demands the review
and assessment of associated elements. As
related, several studies have suggested main
dimensions and accompanying variables of a
business model although there is much di-
vergence among them. Based on the literature
synthesis, we identified and classified recur-
ring elements of a business model in terms of
“products and services”, “value propositions”,
“customers”, “business processes”, “firm in-
frastructure”, “financial aspects”, and “market
structures” (see <Table 1>).

The items summarized in <Table 1> im-
plies the amorphous status of the “business
model” concept. It may also indicate that di-
mensional constituents essential to a particular
model and their importance within a business
context may not be homogeneous [Linder and
Cantrell, 2000]. It is, therefore, anticipated that

(Table 1) Business model components

RELATED CATEGORIES

COMPONENTS

Products & services

production, pricing, commerce model, product innovation

Value propositions

stakeholder value propositions, value creation logic

Customers

customer relationships, community

Business processes

supply and distribution channels (activities, implementation, capabilities)

Firm infrastructure
management

organizational form, technology, platforms, assets configuration, knowledge

Financial aspects

revenue model, capital model, cost structure

Market structures

actors and business networks, their roles and interdependencies, protocols of
interactions, governance, legality, market segment, network position
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elements essential to assessing UCBMs differ
from those of e-commerce and other tradi-
tional business models. Based on the con-
jecture, a parsimonious analytical architecture
of an UCBM is derived based on the value
theory and literature characterization.

3. ANALYSIS ARCHITECTURE

Drawing on the literature review of busi-
ness model elements (see <Table 1>) and the
value theory, an assessment architecture of
UCBMs is proposed. It is intended to render a
relatively parsimonious analysis structure for
an UCBM conceptualized. It is a generalized
meta model on which a context specific
UCBM can be analyzed (Chaharbaghi et al,
2003). The architecture is composed of seven
core dimensions : value assets, value actors,
value context, value creation logics, business
value propositions, customer value proposi-
tions, and value assumptions. The dimensions
are delineated into a structure with three
analysis levels (inputs, process, and outputs),
which merely indicate the precedence rela-
tionship, not causality.

Value actors are stakeholders involved in
a value creation process. Just as traditional
off-line and on-line business models, main
stakeholders of UCBM will be suppliers(e.g.,
service providers), customers (e.g., service
users), and mediators (e.g., intermediaries).

Value assets are resources, infrastructure,
knowledge and capabilities to be mobilized for
intended value creation, and, to a certain de-

gree, reflect the cost of implementing an

UCBM. The value context dimension was
included because contextual uniqueness be-
comes the source of business and customer
values for most UCBMs. Customer value
propositions are a tangible or intangible val-
ue customers are expected to benefit from a
particullar UCBM. Business value proposi-
tions represent financial and non-financial
benefits an UCBM should offer to its offering
company and value network partners. The
value creation logic, as the comerstone of
the framework, describes the condition of in-
teractions, processes, and activities involved
to create proposed customer- and business
values. Finally, UCBMs will be grounded on a
variety of value assumptions that have to
be employed to hypothesize uncertainties exist
within the dynamics of value elements.

Here, the value concept becomes the theo-
retical essence of the architecture. Qur tenet
is that UC-technologies become the value
(including revenue) - triggering source of
an UCBM. Value is an economic concept
that makes people engage in business rela-
tionships. It is the trade - off between bene-
fits and sacrifices [Walter et al., 2001] such
as the price/ quality ratio of a product
[Kambil et al., 1996] and is the surplus as a
result of the difference between perceived
use value and exchange value [Bowman and
Ambrosini, 2000].

An UCBM should be designed to serve
both customer and business values (eg.
profit).  With increasing importance of cus-
tomer orientation, value propositions of a

service/product have been focused on meeting
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(Figure 1) An analysis architecture of an UCBM

customers’ expectations. But, UCBMs’ value
propositions should ideally target both ex-
ternal (e.g., customers and suppliers) and in-
ternal constituencies (e.g., business units and
shareholders). UC has a potential to create
unique values enabled by higher task dyna-
mism, social computing, shared computing re-
sources, invasiveness, activity timing, trans-
action efficiency (e.g., costs, speed, and con-
venience), novelty, and personalization [Amit
and Zott, 2001 ; Zott et al., 2000].

In the next section, we empirically attempt
to determine dimensional variables that may
be significant in assessing the potential of an
UCBM. Given that the UCMB is still an
emerging concept, we appropriate UCBM sce-
narios to achieve the research goal. For this,
first, prospective UCBM scenarios are iden-
tified. Then, the variables of consideration are
initially identified from the literature review
of business models. Third, significance of the
initial variables are assessed in the context of

the scenarios and variables that show partic-

ular relevance are identified. Fourth, by ana-
lyzing the UCBM scenarios in terms of the
variables, we attempt to characterize emerg-
ing UCBMs. Finally, we discuss implications
of the empirical analysis on the integrity of
the UCBM architecture.

4. UCBM SCENARIOS

For the empirical study, detailed descrip~
tions of 14 prospective UCBM scenarios are
compiled for the research. They are :

1. Customized content provision : This service
improves information accessibility by offer-
ing various types of customized contents
(e.g., entertainment, news) to subscribers
through such channels as mobile Internet,
fixed displays, or hand-phones.

2. Intelligent environment optimization : This
service aims to control temperature, hu-
midity, polluted air, or other environmental
pollutions through the mobilization of in-
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telligent sensor technologies.

. Intelligent terminal service : This service
enables airport and other terminal clients
and travelers to use UC technologies to
access real-time information associated

with boarding, facilities, baggages, and

others.

4. Delivery service . Delivery services can use

RFIDs or other technologies to track cur-
rent locations and delivery status, to ex-
pedite sorting and processing, and to pre-
vent unforeseen delivery accidents.

5. Total shopping experience : Shopping can

become a lot more friendly experience
when products carry RFIDs, when shop-
ping carts and personal devices that recog-
nize RFIDs to provide shopping information
and when UC technologies enable auto-
mated and expedited transactions such as
electronic payments.

. Supply chain/inventory management : In-
ventory management and supply chain
management becomes more reliable, effec-
tive and efficient through the use of UC
technologies.

. Mobile finance : With mobile technologies
such as hand phones and PDAs, financial
services of all sorts can be offered without
temporal and spatial limitations.

. Vehicle diagnostics & maintenance : This
service embeds RFIDs or intelligence sen-
sors within cars, aircrafts, ships, or any
other vehicles to enable automated and pe-
riodical diagnosis, to issue advanced warn~
ings, and to initiate communications with

maintenance service providers.

9.

Education and learning support : This serv-
ice is designed to supplement learning with-
in/without classrooms via UC technologies
such as electronic board, electronic note-
books, and monitoring.

10. Environment monitoring : This service en—

11.

12.

13.

14.

ables the monitoring of environment, in-
dustry wastes, atmosphere, water sources
using a variety of UC technologies includ-
ing Smart Dust, RFID tags, and portable
terminals.

Patient support service : Through such UC
technologies as smart bracelets, RIFD tags,
portable terminals, bio-rhythm monitors
and others, this service enables the effec-
tive management and care of medical
patients.

Medial support service : Using a variety
of UC technologies, this focuses on sup-
porting medical staff with adequate in-
formation and freeing them from daily
routines so that they can deliver quality
medical services.

Facility management and protection : Using
UC technologies, this service protects firms,
residence, storage facility, artifacts, and
other structures from a variety of environ—
mental (e.g, temperature, humidity, fire)
and non-environmental (e.g., arson, theft)
threats.

Homé management : Utilizing UC tech-
nologies, it is designed to render in-
telligent maintenance of environment (e.g.,
temperature), energy and utility, security
and safety, and information in a holistic

manner.
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5. DIMENSIONAL VARIABLES

Initial variables of consideration for each
dimension are determined based on the liter-
ature review of e-businesses. These variables
are, then, applied to the fourteen UCBMs to
judge their relevance. The result of this proc—
ess demonstrated that only a subset of
e-business variables could be meaningful for
UCBMs. Discussions in this section are based
on the variables identified from the scenario
analysis, which are deemed relevant for the
assessment of UCBMs. It is, however, im-
portant to emphasize that our discussion rep-
resents only a small set of variables that
have to be investigated. Finally, by applying
the dimensional variables to the scenarios, we
attempted to summarize general character-

istics of emerging UCBMs.

5.1 Value Actors

Value actors may be characterized from their
roles and relationships. The customer roles may
be understood in terms of direct- and indirect
functions [Walter et al., 2001]. The former type
looks into the shortterm value of customer rela-
tionship, especially financial benefits including
profitability and volume. Meanwhile, the latter
focuses more on customers’ long-term con-
tributions in the form of innovations, referrals,
feedbacks, and business networking. The anal-
ysis indicates that bigger contribution of
UCBMs for sellers and intermediaries will be
their indirect role in strengthening customer

loyalty and lock—in rather than direct financial

rewards.

Stakeholders can be characterized by their
relationships as well. Such factors as control-
ling subjects of marketplace (e.g., controlled
by sellers, buyers, or neutral third parties)
[Berryman et al, 1998] and transactional ini-
tiatives and directionality (e.g., active vs.
passive, pull vs. push) [Bartelt, 2001] was ad-
equate for explaining UCBMs. Despite, value
distribution of scenarios did not reveal any
conspicuous patterns.

The nature of value actors in their histor-
ical Toots was relevant. It was expected that
dominant UCBM providers will be off-line
based and established businesses because of
the significant infrastructure necessary for
their provision. Accordingly, the role of on-
line and new businesses in delivering UCBMs
is expected to be limited. Also, unlike Internet
based e-businesses, demand for service medi-
ation (intermediaries) is expected weak and,
also, Internet portals are expected to play a
reduced role under UCBMs.

52 Value Assets

Value assets are soft and hard resources
necessary for intended value creation. Here,
our discussion focuses on technology assets
necessary to realize an UCBM. According to
Dubosson-Torbay et al. [2002], they can be
divided into tangibles (e.g., IT infrastructure)
and intangibles (e.g., specialized knowledge
and patents, brands, and human assets).
Analysis of the scenarios indicates that tangi-

ble assets are expected to play more im-
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portant role for the success of UCBMs than
intangible assets, simply because many
UCBMs are infrastructure-driven (e.g., net-
work, sensors). This observation does not co-
incide with many schools of thought that
placed more weights on intangibles (e.g.,
knowledge) than tangibles for creating target
values.

Grounded on the theory of resource-based
view, much research has been conducted to
examine the implications of resource charac-
teristics on organizational performance. For
instance, derived from the work of Grant
[1991), it is hypothesized that durability,
transparency, transferability, and replicability
are general asset features associated with the
success of an UCBM. Also, when an UCBM
utilizes assets valuable, rare, imperfectly
tradeable and costly to imitate, the odds of its
success may improve [Barney, 1986 ; Black
and Boal, 1994 ; Markides and Williamson,
19961.

We came up with several projections from
the scenario analysis. First, among the asset
variables, those of technological innovative-
ness that makes it difficult to replicate, costly
to imitate, and thus offer rare value are ex-
pected to be especially relevant. It was also
learned that the importance of asset attributes
is not consistent across UCBMs. In general,
we expect that technology asset features in
UCBMs are much weaker success indicators
than they are in e-business models. One rea-
son is that many technological elements (e.g.,
RFID, Wi-Fi, Bluetooth, WiMax, Mobile IP)
are already in place and many UCBMs will

become functional when the missing links
among them are coupled.

In UCBMs, UC technology’s interfacing
with service users plays the key role in de-
fining both business and customer values. We
therefore examined the features of interfacing
devices in terms of their activity modes to
carry out user services. Analyzed variables
included : (1) inter-device coordination vs. in-
tra—device contained ; (2) implicit vs. explicit
interactions in which activities are triggered
by UC technologies(implicit) or by systems
users(explicit) ; and (3) dynamic vs. static in
the nature of information being stored within
an UC technology. The analysis indicated that
UCBM-related activities will take advantage
of both inter-device coordination and in-
tra-device contained. It was also shown that
UCBM activities are equally triggered by UC
technologies (implicit) and by systems users
(explicit). Finally, the scenarios revealed that
the nature of information being stored or be-
ing accessed by UC technologies will be more

dynamic than static.

5.3 Value Context

Contextual uniqueness in which UC services
trigger becomes the deriving source of busi-
ness and customer values for most UCBMs.
Fano and Gershman [2002] suggested several
paradigm changes many UCtechnologies will
bring forth to the design of context-driven
business models. Among them are : the loca-
tion of customers becomes the location of

business ; the physical location of service ren-
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dering becomes a competitive necessity ; mo-
bile devices become the agent of business
services ; and service customers are not nec-
essarily human.

Fano and Gershman [2002]'s summary im-
plies that context itself becomes a value
source for UCBMs. Context may be physical
location and geography, position, identity,
time, date, season, special day (e.g., wedding),
movement patterns, expressions and moods,
physical and psychological conditions, weather
and temperature, velocity, altitude, activities,
histories, events, or any others [Abowd and
Mynatt, 2000 ; Fano and Gershman, 2002].
Context-awareness will be enabled by devices
more perceptive, interpretive, and responsive
to user needs. Accordingly, UCBM services
through the intelligent computing will become
more user-centric. Scenarios analysis con-
firmed that such context variables will drive
the uniqueness of each UCBM. Especially,
more UCBMs were associated with temporal
(e.g., time, date, and season) and spatial (e.g.,
location, geography, and position) context
elements.

With the context driven services, UCBMs
are predicted to trigger profound changes in
every aspect of our lives. These include high-
er task dynamism, computing embedded in
social activities and interactions, invasiveness,
just-in-time services, and spatial and tempo-
ral contiguity. Scenario analysis also con-
firmed that the value context of UCBMs are
mostly associated with enhancing awareness,

accessibility, and responsiveness. Future re-

search can examine the business implications
of UCBMs that emphasize awareness, acces—

sibility, or responsiveness over the others.

54 Customer Values

The customer value proposition is a tangi-
ble or intangible value customers benefit from
a particular UCBM. Improved customer value
has direct (profit, volume, and safeguard) and
indirect (innovation, market, scout, and ac-
cess) implications on business performance
[Walter et al, 2001]. Price, quality, custom-
ization, design functions, innovativeness (or
novelty), usefulness, and choices represent
important value features of a service [Amit
and Zott, 2001 ; Kim and Mauborgne, 2000 ;
Parkinson, 2002). There are also other attrib-
utes that may promote the value perception of
an UCBM to prospective customers. These
include convenience, time savings, privacy
and anonymity, accessibility, quality of serv-
ice, sense of trust, and efficiency [Hauswirth
et al., 2001 ; Zott et al., 2000]. Many of them
are non-core value elements in a traditional
sense ; however, they could emerge as pow-
erful value sources under UCBMs [Lagha et
al, 2002]. Additional value factors of an
UCBM identified from the scenario analysis
are summarized in <Table 2>.

These customer values can be divided into
primary and supportive ones. Primary value
propositions represent the ones potential cus-—
tomers have certain expectation benchmarks
in mind. Supportive value propositions are the

ones in which customers do not own the ex-
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pectation benchmark but can significantly im-
prove customer recognition and appreciation
[Kambil et al., 1996). The analysis of scenar-
ios indicated that more UCBMs will offer
supportive rather than primary value proposi-
tions to service users.

{Table 2> Customer values of an UCBM

= Timely & just-in-time info. (e.g., weather,
warnings, tracking)

» Prevention (e.g., malfunction, accidents)

®= Time and cost savings for routines (e.g.,
car inspection)

= Improved information accessibility

® Temporal & spatial service contiguity (e.g.,
content downloading)

m Well-being (e.g., temperature control and
air purification)

® Learning & communication support (e.g.,
electronic lecture support)

= Monitoring & detection (e.g., environment,
medical condition)

® Security & protection (e.g., theft, fire, water
leakage)

® Management & control (e.g., lights, gas,
electricity, temperature)

® Diagnosis (e.g., structure safety and
inspection)

5.5 Business Values

Business value propositions represent fi-
nancial and non-financial benefits an UCBM
should offer to a service provider and its val-
ue network partners [Bagchi and Tulskie,
2000]. The benefits may be measured by the
model’s impact on market share, brand and

reputation, efficiency (e.g., inventory manage-

ment) and effectiveness (e.g., process accu-
racy, loss prevention), and financial results
(e.g., savings in labor cost) among others
[Applegate, 2001]. Such theoretical structures
as the balanced scorecard [Kaplan and Norton,
1992] enable us to comprehend the business
values of an UCBM in a systematic manner.
The scorecard represents key financial and
operational elements of organizational per-
formance in tﬁe categories of finance (eg.,
revenue growth), intemal business (e.g., IT
capability), customers (e.g., satisfaction), and
innovation and learning (e.g., technology lead-
ership).

The scenario analysis of business values
indicates that the financial impact of UCBMs
in cost savings and as additional revenue
sources will not be as significant as tradi-
tional or e-business models. Rather, the true
value of UC-driven services is expected to be
in non-financial benefits to business stake-
holders in the form of better reputation, im-
proved customer loyalty, and lock-in. This
implies that the contribution of many UCBMs
to a firm’s bottom line will be rather indirect.

UC adds elements of network- and technol-
ogy dimensions to the business model design
and therefore may open up more diversified
revenue channels industry-wide. Mediation
(e.g., information brokerage), utility (e.g., pay-
per-use/view), networking (e.g., revenue shar-
ing), sponsorship, licensing, and certification
{(e.g., trust services), IT provisioning (eg.,
hosting), and linking & listing (e.g., UC por-
tals) are some of the prospective ones if the

success of e-business models become any
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indications.

These revenue channels may be con-
veniently classified into core and non-core
channels for an UCBM. The core revenue
results from the main business activity of an
UCBM. Meanwhile, other activities less as-
sociated with the core business can also pro-
duce additional (and therefore non-core) fi-
nancial opportunities. The core activity of a
company becomes a non-core one to others
and vice versa. The non-core opportunities
also exist in a traditional brick-and-mortar
environment. However, an UCBM may make
them more conductive to revenue generation
because network and technology dimensions
in general make it easy in content creation
and sharing, data gathering and provisioning,
embedding intelligence, and linking and
mediating.

The scenario analysis, however, reveals
that this conjecture could be rather faulty in
their generalization. First, in general, the me-
diation or brokerage role of UCBMs are ex-
pected to be weak and not as critical as in
e-business models. There will be UCBMs
that take advantage of utility, sponsorships,
licensing, and certification as revenue sources
but overall their impact as UCBM's revenue
options are expected less significant. On the
other hand, we expect more revenue channels
based on services related with monitoring,

risk management, and diagnosis.

56 Value Logic

The value creation logic, as a cornerstone

of the analysis framework, describes the con-
dition of interactions, processes, and activities
involved to create proposed customer- and
business values. In short, it describes how
customer- and business values are created.
The identification of value sources, determi-
nation of accompanying solutions, and de-
scription of the execution model result in the
value logic.

Based on the scenarios, the characteristics
of UCBM value logics are assessed and fol-

lowing patterns are recovered.

1. UCBMs’ value logic will be mostly serv-
ice—rather than product-driven.
2. There are three different mechanisms UC
technologies trigger a value logic. They
are :
® [ocalized, automated processing : Auto-
mated value activities to improve user
value within a localized boundary

® Network-driven automated processing :
Automated/semi-automated activities to
improve user values through the appro-
priation process of external (non-lo-
calized) networks

®m Network-driven traditional processing :
UC technologies and network processing
trigger traditional off-line services

3. Value logic complexity represents the num-
ber of stakeholders implicated to the gen-
eration of customer and business values of
an UCBM. Analysis indicates that, unlike
general perceptions, more UCBMs will be
defined on the networking of limited busi-

ness stakeholders. However. there will be
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UCBMs with a large number of network
partners, especially those in the health
industry.

4. The logic of value production among busi-
ness stakeholders will be both linear and
non-linear. Unlike popular projections, how-
ever, the value logic of more UCBMs will be
based on the traditional linearity(rather than
the non-traditional networkdriven) paradigm
in the value addition process.

5. The frequency of UCBM services can be
both regular (periodic) and irregular (ad
hac). The analysis suggests that there will
be a balanced demand for both types of

services.

The success of an UCBM should be con-
ditioned on various value-logic factors : in-
herent (e.g., revenue structure), strategic (e.g.,
marketing, customer relationship, knowledge
leverage), circumstantial (e.g., competition, in-
dustry value drivers, economy), and organiza-
tional (e.g., internal resources). Here we focus
on understanding inherent factors that repre-
sent the structural characteristics of a value
logic that can boost the chance of UCBM
success in the marketplace. Two high-level
structural features (revenue features and dif-
ferentiation) of a value logic that are expected
to affect UCBM success are derived.

5.7 Revenue Features

Above all, the potential of a value logic
should rest much on the characteristics of

revenue generation. The failure of many pure

ecommerce companies in the past years due
to the lack of sustained income flow epito-
mizes the importance of revenue issues asso-
ciated with a value logic. Fundamentally, an
UCBM should perform better when it is not a
give-away type of service and when there
are revenue sources beyond transaction or
service fees(Lunn, 2002). We can also think of
other revenue channel characteristics of a
value logic that may affect UCBM perform-

ance and they are summarized here.

® Revenue recursiveness (e.g., ad hoc ver-
sus recurring)

® Precedence relationship between revenue
and service

B Marginal cost of service replication

m Volatility of key revenue channels

® Complexity of revenue generation proce—
dures

® Type of key revenue generation activities

m Key revenue sources (businesses vs. in-
dividuals)

m Need for service customization for each
user

® Capability of adding new revenue sour-

ces

It is hypothesized that UCBMs will fare bet-
ter when following conditions are met. There
are recurring revenue source(s) ; revenue pre-
cedes service rendering ; service replication in-
curs little(or no) marginal cost ; revenue chan-
nels are non-volatile ; revenue generation pro-
cedures are simple ; businesses rather than in-

dividuals constitute stable revenue sources ;
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there is little need for service customization for
each customer ; and UCBMs are innately ex-
pandable and easy to add new revenue
channels.

Application of the revenue variables to the
chosen scenarios enabled us to make several
predictions. As for the revenue recursiveness,
some UCBMs simply do not fit into having
recursive revenue channels and therefore their
business value in improving financial per-
formance is week. Nonetheless, it is expected
that more UCBM-driven services will en-
gender recurring rather than ad hoc revenue.
With the wuniqueness of UCBMs, - more
fee-based services are expected to result in
revenue flow ahead of rendering related
services. The marginal cost of additional
service provision for UCBMs is expected to
be relatively low except when much custom-
ization is necessary. Revenue sources of most
UCBMs should come from both businesses
and individuals, and UCBMs will be highly
divergent in the level of service customiz-
ation.

5.8 Differentiation

The importance of a firm’s value logic to
differentiate itself from those of others has
been consistently emphasized. Especially,
when the differentiation is hard to imitate, is
grounded on reality such as accurate assump-
tions, and links to distinctive customer values
(Linder and Cantrell, 2001), the value logic
should perform better. The differentiation of

customer values may have direct (profit, vol-

ume, and safeguard) and indirect(innovation,
market, scout, and access) implications on
business performance [Walter et al, 2001l
Especially, a vale logic that results in an at-
tractive price/value ratio may have a partic-
ular impact on business success [Kambil et
al,, 1996 ; Osterwalder and Pigneur, 2002].

Besides, a value logic may have to offer
strengths in specialization [Lunn, 2002] ; cus-
tomization and stickiness [Osterwalder and
Pigneur, 2002 ; Vandermerwe, 1999] ; unexpec-
ted product attributes [Kambil et al., 1991 ;
novelty [Amit and Zott, 2001] ; service choice
and transaction convenience ; vertical (e.g., af-
ter-service) and horizontal (e.g., onestop serv-
ice) complementaries [Amit and Zott, 2001 ;
Zott et al, 2000]; total customer experience
[Vandermerwe, 1999] and positive network ex-
ternalities [Amit and Zott, 2001 ; Vandermerwe,
1999).

The scenario analysis indicated that, com-
pared to existing services, UCBMs could be
better in creating customization and sticki-
ness, furnishing prospective users the sense
of service novelty, advancing total customer
experience, and boosting positive network
externalities. On the other hand, UCBMs po-
tential to differentiate (or curtail) pricing from
existing on-line or off-line services was ex-
pected weak.

6. CONCLUSIONS

Ubiquitous computing is a nascent para-
digm that feeds on the principle of technol-

ogy convergence, especially among network-
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ing elements of various scales. Most UC-
driven business models are, naturally, un-
tested in their viability and sustainability,
and therefore could face many uncertainties
in the marketplace. An UCBM should be de-
signed to optimize revenues, to dilute risks,
to achieve synergy with existing models (if
there are), and to take advantage of emerg-
ing opportunities. Naturally, the melt down of
many .COM business models renders in-
valuable lessons, especially because e-busi~
ness models and UCBMs share much
commonality. With this research, analysis di-
mensions of an UCBM are initially in-
troduced and main attributes of each di-
mension are identified from the review of
current literature. Then, the significance of
the selected variables is empirically assessed
by applying them to the hypothetical but de-
tailed scenarios. Finally, by mapping dimen-
sional variables to the scenarios, we tried to
predict general characteristics of emerging
UCBMs.

The analysis indicated that only the subset
of e-business variables are adequate for de-
scribing and characterizing UCBMs. This dis-
crepancy re~confirmed that the components of
a business model can be highly different de-
pending on the context (e.g., industry) it is
placed. Further research is necessary to sup-
plement and expand our efforts to further
identify relevant dimensional variables and to
validate their implications on UCBM success.

We believe that the assessment framework

we proposed becomes an acceptable starting

point for the endeavor.
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