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Business Models for the Public WLAN Market

Amar Shubar, Ulrike Lechner
University of Bremen

WLAN is a radical technology, enabling new ways to provide mobile access. A
number of established and new companies have entered the mobile market with
new business models. It is yet not clear how these new business models affect the
mobile industry and which of them will really succeed. In our article, we
introduce a new framework to support the development of new business models
driven by new and radical technologies and apply it to the WLAN technol ogy.

Keywords: Public WLAN, Business Models, Mobile Business

1 Introduction

Short-range wireless technologies such as IEEE180XHyperLAN, HomeRF,
Bluetooth, etc. are designed to cover areas widlameter from 10 to a few hun-
dred meters WLAN technologies cover - compared to mobile in&t access via
GSM or UMTS - a small area at significantly lowsitial costs. Access points are
presently available for as little as 200 EUR. Dodheir decentralized architec-
ture, open Internet standards, and low cost bassettechnologies have the po-
tential to enable mobile telecommunication serviosi;g innovative business
systems, independent of the respective standaiE(I802.11, HyperLAN, etc.).
Thus, they can change the established value cimaégnmid- or long-term basis.

Together with the low level of complexity and tlavtcost base, this technology
has enabled new industry outsiders with - in soages - new business systems to
enter the mobile market. These new business sysi@mge from the commercial
provision of mobile Internet access for travelingsiness customers to coverage
of entire city sectors by non-commercial associegio

In addition to the assumed technological competifar future data traffic, these
new business systems also compete with the exibtismess systems of today's

! In the following article, WLAN technologies willebused to refer to all short range

wireless technologies, such as IEEE 802.11, BluktddyperLAN, etc
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mobile phone providers. Moreover, they provide newmmercial relationships
within the value chain. Internet access has beadaiguitous and online services
can be “added” to any conventional physical poinsale. This opens up a wide
field for new services, innovative business systamd novel ways for traditional
and electronic distribution and procurement chasiteetonverge.

Our research focuses on the impact of the techgalaghe business systems and,
in particular, on the business system of the nékweperator whose role is to pro-
vide and control the new channels. We have devdl@aperew framework to sup-
port the development of new business systems diiyenew and radical tech-
nologie$. In this article, we introduce this new framewdmksection 2 and apply
the framework to analyze the PWLANharket driven by the WLAN technology
in section 3.

2 Frame concept

The frame concept supports the development of ngsinbss systems driven by
new and radical technologies and helps in undedsigrihe new industry.

Stahler [Stah01b] definesbausiness modehs a view on a business [business sys-
tem] and a description of how the business [busisgstem] functions. The busi-
ness model is a tool for analysis on which straggian be based. Thesiness
systemis the object and a real instance, which is represli by the business
model. Referring to Stahler [Stah01b] the main congmts of the business model
are the value proposition, the value architectune the revenue model. There are
also other definition of the business model like &hd Zimmermann [AlZi01],
Hamel [Hame03] and Timmers [Timm98]. Our Framewigrkased mainly on the
business model definition of Stahler, as it prosideclear structure for a business
model (see also Figure 2). We will also use themteusiness modefor a group

of business systems, which share the same abBtrsiciess model.

The Framework consists of four modules, which dbscthe steps of the analysis
and design process. Note that it is typically neagsto iterate the process with its
four modules. Each iteration may provide a bettetanstanding of the new indus-
try and its value chain. Compared to other ideaergting frameworks like
TRIZ/ARIZ*, the IDEA Framework does not seek for the "ideathine" or try to
solve a concert problem. Focus of our framewortoigliscover the new innova-
tion space enabled by the new technology and ttifsienot one but several inter-
acting business models. The four modules are destin the following.

see definition Henderson and Clark for radical iration [HeCI90, P. 12]
the public WLAN market (PWLAN) is defined in thieitd chapter
see [ZobeO01, 72 f.]
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Initial Situation:
¢ Technical innovation
* Industry/sector

* Previous basic premises in the industry

Identify new
design
possibilities
for business

Design new
business
models by
exploiting the

Evaluate
business
models

Premises:
Market scenario/
situation

) - New

models using NEV‘_/ new potentials ial

the new design potential

technology possibilities business

models
Impulse for new Business Sustainable
business models environment business
(gaps, ineff- (competition, models
iciencies, etc.) partners, etc,)
Aggregate to a new value chain* ‘
[ New value chain with corresponding business models }

* Initial situation for previously existing value added chain
Source: Own work

Figure 1: IDEA frame concept

2.1 Module I - Identify new design possibilities

The output of Module | is to identify the new desigossibilities for business
models resulting from the new technology. The thkeg guiding questions in
module | are:

* Which industries are affected?

* Which business models of those industries are aftestted? In how far do the
basic assumptions of each business model needr&thmight?

* What are the new design possibilities of the nesuamptions?

While the first question focuses only on the refgviadustries, the second ques-
tion is formulated on the hypothesis of SlywotzBhw99, P. 32] that an industry
and its business models are built on specific apioms about the mechanism of
the industry. Business models of mature industiesoptimized based on theses
assumptions. As long as these assumptions arectotine business models are
still optimized and there is no reason to changanthA new technology that
changes these assumptions also effects the optianizaf these business models.
The business models have then to be optimized basetie changed new as-
sumptions. These new assumptions may affect ngt vl performance of the



154 A. Shubar, U. Lechner

business model but also the possibilities of hogvlihsiness model could be de-
signed. We call theses new possibilities to debigsiness modeiew design pos-
sibilities. They are options for a business model innovatiath @uld be used to
improve and to optimize the business model (cBfS1]).

@ High potential
O Medium potential
O Low potential

New

. N N N N
Assumptions e e e e

Assumption |Assumption | Assumption Assumption
Business model 1 2 3 n

Components

Value proposition

Product/market

Internal architecture

External architecture
Stability of architecture

Architecture

Revenue model

Source: Stahler 2001, P.47 and own work

Figure 2: Identifying the potential impact of thewnassumptions

The matrix presented in Figure 2 supports the tdskvaluating the effect of the
new assumptions (caused by the new technology)henbtisiness model. The
components of a business mddale: value proposition, product/market, internal
and external architecture, stability of the ardttitee, and the revenue model.

After the new assumptions have been identifiedy tire evaluated for each busi-
ness model component as to whether there is a higtjum or low potential in
that they affect this component. A new assumptiat has a high potential on a
business model component is a hint for design piisigis with high impact on
this component. After completing the matrix eaclsibess model part has to be
examined for new design possibilities considerimgse new assumptions, which
have a potential effect on it. The new businessetsodill then evolve from the
initial old business models by utilizing these itiied new design possibilities.

Using the business model partition of Stahlerji8i4 P. 47]
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2.2 Module D - Design new business models

The output of Module D is a set of new business etodsing the new design
possibilities identified in Module I. The constriget of the module is oriented on
the morphological method of Zwicky [Zwic66, P. 1£6]The core element is to
identify the dimensions, which determine the solutiand the corresponding con-
crete options of each dimension. Possible solattorthe problem are the combi-
nations of the options along the dimensions. Theythen evaluated. The three
key guiding questions in module D are:

« Which design possibilities are options of one disien? What are all the op-
tions of one dimension?

« Which dimensions have the highest impact on thénkas model?
« What are the most useful combinations of options?

The first question takes account of the fact that riesulting design possibilities
from Module | are for examples new customer segm&nand Y. These design
possibilities have to be aggregated to @esign dimension- target customer
segmentDesign optionsof one dimension has to be formulated as suchhiey
exclude each othér All useful options of one dimension have to dertified.

The aim of the second question is to reduce thebeamf combinations and, thus,
the complexity of the problem. The dimensions amked according to their im-
pact on the business model. Only those dimensidthstiae highest impact on the
business model are further on considered, as thtrmdine most of the innova-
tion potential and the performance of the busimesdel.

The third question is about identifying those opsidhat characterize the business
models with the highest potential. Potential bussn@odels are constructed on the
basis of combinations of options from dimensionshvthe highest impact on
business models. To formulate the complete busimestel for each combination,
the residual options with lower impact are addedprdmising combinations
should be eliminated in advance to reduce the numbeombinations and, thus,
the complexity. The result of the module is thesetof potential business models.

2.3 Module E - Evaluate business models

In Module E, the potential business models (thelted module D) are evaluated
in the market. The goal is to identify those bussmodels, which have the poten-
tial to succeed in a market.

the concept is also used for product developmeiatsf-97, P. 265]
e.g. option 1 is customer segment X and not Yipa is Y and X, option 3 is Y and
X
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The three key guiding questions in module E are:
« What are the relevant market assumptions?

« What is the performance ranking of each businesgeir@ssuming the differ-
ent market scenarios?

¢ What is the minimum business model ranking théikédy to survive?

In module D, we have formulated the business modetsthe products/services
they offer. In module E, we formulate the relevdimhensions of the demand for
these products/services and evaluate the businadsisn

Note, that this module is not about giving a mafketcast. It is like a break-even

analysis - what market assumptions do we have tenmmbelieve that the busi-

ness models under consideration will endure. Wegeasitgconsidering three market
assumption scenarios: worst, base, and best cheebUsiness models are ranked
against each other according to their performanciné different scenarios. The

ranking mechanism can range from quantitative mssircase calculations (e.g.,
discounted cash flow method) to purely qualitatseoring-model based on

benchmark questions. The questions should covebtisiness aspect revenue,
cost and risk, which determine the performancéefiusiness model.

Note that the level of detail of the scenarios $thdoe according to the level of

detail of the business models. So, as the busmes&l descriptions become more
sophisticated with each iteration, so will the so@rs. The ranking mechanism

should (like the market scenarios) adopt the sawel lof detail as the business
model. So, as the description of the business rmduktomes more sophisticated
in each iteration, the ranking mechanism shouldsictan these new aspects. One
framework that supports a qualitative ranking hasrbintroduced by Afuah and

Tucci [AfTu01, P. 80]. The framework supports tleking of the business mod-

els by using benchmark questions for each pahebtsiness model

After having ranked the models, we draw a line leetvthose business models
that will probably survive and those that will noT'hose that are probably not
profitable, and will not survive, are not considene the following module.

2.4 Module A — Aggregate to the new value chain

In Module A, the business models are integrated iralue chain. The aim is to
understand the environment of the single businesdeia that have been identi-
fied up to now as well as the dynamics and theractéeon between the business
models and thus in the industry. Also, new asswnptand new design possibili-
ties that initiate the next iteration are identifieere.

The three key guiding questions are:

+ How can the business models be ordered into a chlai®?
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« How do the business models interact and what &éyhamics of the
industry?

« Do new design possibilities arise?

Porter [Port96, P. 59] introduced the concept & talue chain. It is a good
framework to compare the activities of the busimasslels with each other and to
analyze the interaction of business models.

The first step is, therefore, to identify the vahsding activities on the industry
level. These activities have to be carried outrmdpce a service/product and to
deliver it to the end user. The business modelstoam be structured according to
the order of their activities. As a first orientatj the value chain of the initial
business model or the value chain from the previkauation can be used.

The second question is about the interaction obtil@ness model and the result-
ing industry dynamic. There are three kinds ofriatéion: (1) Service relation-
ships, (2) Competition, and (3) Alliances / Coalits. All three of them need to be
analyzed. This is described below.

Service relationships are the exchange of servigasjucts or money between
business models. These service relationships lalve toordinated. Coordination
mechanisms as a part of the external architectoméd dbe also areas of new de-
sign possibilities.

Competition can be defined as the struggle betvw@eror more units regarding a
scarce resource [Acad02] - demand can be alsoaeanresource. Porter’s five
forces [Port88] is a good concept to analyze thensity of the competition and
predict the margin and, thus, the power allocatedn industry field. The five
forces are: suppliers, buyers, industry competitsubstitutes, and the threat of
new entrants. The analysis of the five forces camdised on the service relation-
ships we have identified previously. Suppliers dndyers can be identified
through the service relationships. Competing bissineodels have service rela-
tionships with similar suppliers and buyers as tleeynpete for the same re-
sources. The common activities and the common \adiged of these competing
business models helped us to understand bettet,ofter product/services might
substitute these values, and what market barriéss e protect the market. It also
helps us to identify not previously recognized gpaftthe value chain.

Alliances or coalitions are the third kind of rédaiship between business models.
Fuller and Porter [FuP086, P. 325] describe foutivations for a coalition: gain-
ing economies of scale, gaining access to knowletiglesharing, and shaping the
competition. Coalitions can be made between engaprithat have common ac-
tivities (Y-coalitions), or enterprises doing difémt activities (X-coalitions) in the
value chain. When the value chain is analyzed, aweho ask how the business
model can improve its position through a coaliteord with whom it could coop-
erate.
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In this module we lift the discussion from isolatedsiness models and isolated
markets to whole value chains and industries. Artmss model is only then suc-
cessful when the cooperating business models imei§gective value chain have
also the potential to succeed within the markenhades and according to the
evaluation criteria that have been used before.

The analysis of the interaction between the busimesdels helps us to identify
new industry assumptions and mechanisms. The thies$tion is about new de-
sign possibilities that could make a further itenaiof the process necessary.

3 Business models in the PWLAN sector

The public WLAN (PWLAN) market is the public offering of communication
services (data and voice) by using short rangelegisetechnologies. First services
started in the USA in 1999 followed from Europe 2000. The number of
PWLAN hotspot& in Western Europe is assumed to be around 1000rQ2h in
end of 2002. Forecast for yearly PWLAN revenue 00& range between 0.8 bil-
lion EUR [Lone02, P. 2] and 3.1 billion EUR [Pow0ity Western Europe. The
biggest Players in Western Europe -according nurabbhotspots -are the Scandi-
navian mobile network operators Telia, Sonera agléfor and the Austrian start
up Metronet [Thor02].

Today PWALN services are mainly broadband Intemetess. Voice services
(Voice over IP) are technical possible, but massketasolutions are still in de-
velopment. Today most location-based services in the PWLABRaare local

promotions of the location owners.

Most PWLAN operator are focusing on business trergebr so called nomadic
workers as their adoption rate and bandwidth compsiom are high while their

price sensitivity is low. Therefore favored hotspmtations are places like busi-
ness hotels, airports, fairs and conference cerfixamples are the Munich Air-
port and the fair of Hannover which running a PubiLAN on their own.

As the main value proposition of PWLAN operatotdgrovide cheap broadband
wireless Internet access, it affects the ISP aadhbbile telecommunication mar-
ket. Most Mobile Network operators (MNO) have anmoed to start or already
started PWLAN offerintf. ISP player have a good position to enter thekatar

as they already cover a substantial part of the RW/kalue chain. Regardless of
their good positions no mayor ISP Player has edtdére market yet.

places where PWLAN is offered

Avaya, Motorola and Proximm are working on a WLANobile phone with
integrated Voice over IP [Heis03]

examples are Telia, T-Mobile, vodaphone and mmQO2
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Besides some technical issues the uncertainty gheutight business model are
the key challenges the PWLAN market has to overcfimre02, P. 9].

The IDEA framework presented in the previous sectionow applied to analyze
the business models related to the PWLAN markettaedWLAN technology.
Note that we focus in our analysis on the busimesdel mobile network operator
and present only one iteration of the IDEA framewor

3.1 Identifying new WLAN design possibilities

The basic assumption of the two convergent mobitd iaternet service industry
and in specific the assumption of the business fsaafethe mobile operator and
the ISP are most effected by the WLAN technologg: Both business models
could be used as starting points to evolve newnassi models for the PWLAN
market, we will focus in this article only on theidiness model of thenobile
network operator (MNO) as a starting point. Figure 3 shows how the WLAN
technology effects the basic assumption of the haatyerator and outlines the
new assumptions.

Business Model Basic Assumptions of New Assumptions
Components Mobile Network Operator  when using WLAN
Value Proposition * National coverage is main quality « Limited coverage in exchange for
criteria high and cheap bandwidth is

acceptable. Type of location effecting
user’s behavior

National offer. Simple site rental Local offer effecting attractiveness of
agreements location an thus location owners
business, tight interaction necessary

Architecture of Production * High specialized know-how and No special know-how for access

Investments necessary => high point installation necessary. Small
market entry barrier and initial investment . Using standard-
therefore control of the value technology

chain by network operators

Integrated system with limited Flexible programmable client  with

programmable client. Account reduced security. Online account

installation with SIM-card installation e.g. by using username
and password

Allocation of a specific frequency

spectrum nationwide. Ownership Free frequency spectrum ->

of Access Infrastructure exclusive coverage per location
necessary. Access Infrastructure
can be owned by other party

Subvention of the special devices
necessary

Revenue Model Many users already have devices

Source: Own Work

Figure 3: Effect on the basic assumptions of theQviNisiness model
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We assume as the basis for our analysis that theassumptions "No special

know how / small initial investment" and "free frespcy spectrum”, are the most
significant changes between the old assumptionth®@fMNO business model

(representative for the mobile telecommunicatiorssk®t) and the new assump-
tions in the WLAN sector as they abolish the commuarket entry barriers of the

mobile telecommunication markets (cf. UMTS licefeses and the costs for build-
ing up an mobile telecommunications infrastructure)

The effects of the new assumptions on the busimestel are depicted in Figure
4. The columns are the new assumptions detailddgare 3. The rows are the
components of a business model. Note that a newrggBn can affect several
business models parts and enables in them sewenadasign possibilities. Not
every dot however is one design possibility. Seveeay assumptions can in com-
bination enable one new design possibility in aress model part.

@ High potential
O Medium potential
O Low potential

New Limited Local Offer | Small Flexible Using free Users
assumptions coverage initial programm- | frequency already
Part of Investments | able Client | spectrum have
N . and devices
business model know-how
Value proposition (@} (@)
o | Product/market (O] @)
=
=1 .
g Internal architecture @) @) () @) o @)
= | External architecture (@) O (@) @) O
S o ;
< | Stability of architecture O e
Revenue model O @)

Source: Stahler 2001, P.47 and own work

Figure 4: Identifying the impact of the new asstions

Note that all business model parts are affectee. iternal architecture is most
affected as it is affected by all new assumptidsmentioned above the assump-
tions "No special know how / small initial investnmtéand "free frequency spec-
trum" have the biggest impact on the business mdtlel expect that those new
assumptions both have high impact on the intermehiecture of a business
model. Since no “special knowledge” is necessatiye-players in the market do
not need to dispose of human capital and there iseed for huge upfront invest-
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ments in license fees. According to the impacthtenfinancial aspects of the busi-
ness models, we decide to rate the impact of ttwesdactors to be very high.

3.2 Designing new WLAN business models

The identification of new design possibilities isndonstrated with the business
model part "internal architecture". Figure 4 shdheat all new assumptions have
a potential impact on the internal architecturehef business model. The new as-
sumptions "No special know how / small initial ib@ent” and "free frequency
spectrum” combined with the other assumption endfiée almost everybody
could provide a PWLAN service. Owners of a PWLANwvEge could be location
owner or even private persons, who may have ardiffecost structure as a com-
pany specialized on PWLAN services.

The new assumption enables new ownership modelslyriai the access part of
the value chain. For the other value chain pantsy have to relay on other service
provider. This leads to a new composition of therimal value chain

In table 1 the identified new design possibilitea® listed in brackets for each
business model part. The corresponding design diimes are formulated before
them. In order to rank their impact on the busimesslel performance, we used
the following criteria:

1. How strong does it determine other business moalttp (High / Low)
2. How difficult is it to change (afterwards)? (Highow)

Design dimensions with two "Highs" are ranked hi{gt) with one middle (M)
and with no one low (L) in table 1.

We assume that the design dimensi@usership and Composition of the value
chain have the highest impact on the business model peaface, as they very
strongly determine the other business model padsaae very difficult to change
afterwards.

After we have identified the design dimensions vitie highest impact, we will
determine their design options. In order to do fbathe dimensiortomposition

of the value chain we use the value chain of the mobile network dperaThe
value chain used in Figure 5 is an adopted versidghe value chain presented by
Tewes [Tewe97, P. 18]. In the value chain we mhegdesign options, i.e., the
activities and combinations of activities of thdueachain that seems to be useful.
We also name those design options. We identify different useful design op-
tions. Note that with a black line we depict a seapthe value chain that is man-
datory and with a gray line we define optionaldi®in the value chain. Functions
not marked with a line are excluded from this sfieaesign option. All design
options exclude each other.



162 A. Shubar, U. Lechner

Business model New design dimensions (new design possibilities) Ra
component
Value Proposition Value Proposition for PWLAN users M
(Cheap internet broadband access in Hot Spots,
Wide area coverage through roaming with 2G/ 3G)
Value Proposition for location owner: M
(Additional revenue stream for location owner,
Benefits in location owners main business, integrafi
in location owners main business)
Product/ New Services (Local Internet Access, Voice over IP, M
Market integrated location based services)
Rollout strategy (single location, multi location) M
Location type mix (hotels, airports, etc.) M
Internal Ar- Ownership (specialized company, location owner, priH
chitecture. vate person)
Composition of the internal value chain H
(5]
g External Ar- Distribution channel for access (physical at point L
£ | chitecture. sale POS, online at POS, roaming partners)
§ Collecting customer information (for profiling, for L
< selling)
Communication channel of the location owner (for 19-M
cal content, business transaction - e.g. ordering)
Extended Roaming variants (bi lateral, multi lateral | M
exclusive)
New Value chain partners (corresponding to the-int¢ M
nal value chain)
Level of Increased flexibility in the value-chain architegtu L
Stability
Revenue model New Revenue sources (User informatimereased M
Cross-selling for location owner)
New Pricing options (No subvention of devices negek
sary, free, flat fee)

Table 1: New design dimensions
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I Vvandatory
Optional

Value chain of
Mobile network

Network Building

Transmission

Relationship
Mgmt.

operator

Customer

Partner

Infra- mgmt. mgmt
structure

building

Location
ownership /
Site rental

Internet
connec-
tion

Useful
value chain
compositions

Access
Access
Aggregation,

ISP ser-
vices,

billin
Roaming o

Customer

Acquisition

] ]

Content /
Portal

Customer

Full Value Chain I

Access | L]

Access & Sale | L]

Customer Mgt & Sale

Customer Mgt

Planning and deployment |

WLAN-Content

Sale

Internet connection |

Source: Own Work , value chain based on Tewes [Tewes 1997, P. 18]

Figure 5: Useful value chain compositions and thaines

There are three options for the design dimensioneoship: A service could be

offered form an:

e Specialized company, which exclusively runs thiwise. It is specialized on
this service and thus can fulfill the know how ahé investment needs for
running this service. (Only option in the MNO esss model)

« Professional location owner, who runs this serais@ side production. He can
reuse his location, personal and infrastructurei®imain business and thus re-

alize a cost advantage. (New Option)

< Private person, who runs this service as a siddugtmn. He uses his private
location and infrastructure. All installations atene by himself and thus real-
izing a cost advantage as he not calculates wahrelgular labor cost. (New

Option)

The two dimensions for which we have identified ighhimpact in Table 1,
namely “Composition of the value chain” and “OwrgpS and their design op-
tions are summarized below in Table 2. Note thatdptions of the dimension
“Composition of the value chain” are summarizedrigure 5. The options of the
design dimension “Ownership” have been discusséddmparagraph above.
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In order to combine the different options of thetdesign dimensions we use the
morphological box in Table 2. A combination is @leicompound by one option
from each dimension.

Dimen- Options

sion

Compo- | Full Ac- | Ac- | Rela- | Rela- | Plan- | Sa- | Con- | Inter-

sition of | Value | cess | cess | tion- tion- ning le tent net

the Chain & ship ship and con-

value Sale | Mgt. Magt. de- nec-

chain & ploy- tion
Sale ment

Owner- | Specialized Company] Professional location Owner | Private Person

ship (exclusive production] (side production) (side production)

Table 2: Morphological box

Sensible combinations of design options are salemte discussed further on:

« For professional location owner the value chairicost "Relationship Mgt. &
Sale", "Relationship Mgt.", "Internet connectiofiPlanning and deployment”
and "Content" only make sense in combination withspecialized company
with exclusive production, as these value chaihsae scale to be successful.
Therefore those combinations are not considergtiduon.

e For private person, only the value chain option¢édss" as a side production
seems to be manageable and therefore all otherinatiins of “Private Per-
son” with the options of “Composition of the valcieain” are not considered.

In order to evaluate potential business models aee o complete the business
model description. In Figure 5 the identified Imesis models are described with
its number, a name, the design options from theedsions “Ownership” and
“Composition of the value chain” together with adeption and some examples.
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# _Business Model Owner Ship _ Value Chain Description of business model Examples
1 Fully Integrated Operator  Specialized Full Value Chain  Offers PWLAN Internet Access in multi locations. Owning most Access BT, T-Mobile (Mobil
Company Points as well having Roaming agreements with some access point Star)
owners.
2 WLAN-Service Provider Specialized Relationship Mgt Offers PWLAN Internet Access in multi locations. Relying only on iPass, Boingo
Company & Sale roaming agreements with access provider
3 Exclusive Professional Specialized Access & Sale  Owns Access Points in multi locations. Has roaming agreements with
Access Provider + Company Service Providers. Sells contracts and prepaid cards for their own brand
(customer ownership) and for PWLAN Provider with which they have a
roaming agreement
4 Exclusive Professional Specialized Access Owns Access Points in multi locations. Has roaming agreements with
Access Provider Company Service Provider, but does not have a sales force.
5 Relationship Mgt. ASP Specialized Relationship Mgt Provides Access Provider + with customer authentification and billing monzoon, iPass,
Company functionality -no customer ownership. Coordinates Roaming agreements Boingo
for access provider.
6 WLAN-Content Provider Specialized Content Offering Location based Services and Content for PWLAN in multi
Company locations.
7 Network Planning Specialized Planning & in planning and it of WLAN access points for signa
Bureau Company Deployment access provider
8 Reseller Specialized Sale Sells contract and prepaid cards for Fully Integrated Operator and WLAN Retail stores , online
Company Service Provider in physical stores or online. shops
9 ISP Specialized Internet Connects the hotspots to the internet. Get fixed or traffic based fee from T-Online, Arcor net
Company connection PWLAN provider.
10 Small Operator (B/S) Professional Full Value Chain  Offers existing customer base an additional service only in this location. Hotels, Airline
Location Lounges, Restaurants
Owner
11 Professional Access Professional Access & Sale Own the Access Points in their location. Sells contracts and prepaid cards ~ Hotels, Air Line
Provider + Location for their own brand (customer ownership) and for PWLAN Provider with Lounges, Restaurants,
Owner which they have a roaming agreement. Trade Fairs,
12 Professional Access Professional Access Owns only the Access Points in their location. Has roaming agreements Trade Fairs,
Provider Location with Service Provider, but does not have a sales force. Universities, Malls,
Owner. Hospitals
13 POS Reseller Professional Sale Location Owner sells contract and prepaid cards for Fully Integrated Hotel, Restaurant,
Location Operator and WLAN Service Provider in the hotspot (point of service), Café Shop
Owner
14 Private Access Private Access Owns an private Access Point and offers Internet access for free orhasa ~ WLAN Communities,
Provider Person roaming agreement with a service provider. Bay Org

Source:  Own Work

Figure 6: Identified business models

3.3 Evaluation of the business model

In module D, 14 business models have been idedit{fss depicted in Figure 6).
Those business models are evaluated in this mo@h&erelevant market assump-
tions for our business models are the penetratidlloAN-Hot spots users in the

segments of business and consumer customer. Wdowalls on a static penetra-
tion rates. The three fictive assumed market soenare:

Worst Case: Only business travelers will take advantage of WLAM-spots
Low penetration (10-20% of mobile business custajner the business seg-
ment. No penetration in the consumer segment.

Base Case:WLAN becomes a common access for business custotoers
Internet and their company's intranet. Only techgglaffined consumers will
use WLAN Hotspots. Medium penetration in the busingegment (30-60% of
mobile business users) and low penetration in tistoener segment (10-20%
of mobile business users).

Best Case:WLAN becomes a common access for the business amslimer
segment. High penetration in the business segmédt9@% of mobile
business users) and medium penetration in the maestsegment (30-60% of
mobile business users).To adapt the level of defdihe business models, we
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suggest benchmarking questions concerning the éssiaspects revenue, cost
and risk to rank the business models. The benchmpaglstions are summa-
rized in table 3.

We suggest to evaluate each question for eacheahtirket scenario with a mark
between -2 (very poor) and +2 (very high) or K.g<aikiller mark and means that
the business model will probably not survive, reiigss of the evaluation of the
other questions. Although we use a very simpleirapknechanism, it helps us to
understand better the strengths and weaknessks ofddels.

Business Aspects Benchmark question

Revenue 1. How distinctive is the value for customers corega
to other business models with the same value chei
tivities?

2. How big is the target segment?

Cost 3. How big is the cost advantage compared to other
business models with the same value chain acg@tie

4. How big is the assumed revenue compared tanits i
vestment needs?

Risk 5. How independent is the business model aérotiew
business models? How stable are the new busineds [mo
els it relies on?

Table 3: Benchmarking question

Figure 7 shows the evaluation and the ranking eftthsiness models for the dif-
ferent market scenarios. For each of the thre&ebacenarios (Worst, Base, Best
as defined above), we evaluate each business raodetding to the five bench-

mark questions 1-5 given in table 3. Their numlbefsr to the questions.

In the worst-case scenario PWLAN users have topacadragmented and pure
local offer. Also as PWLAN is not wide spread besis models with a physical
presence at the point of service (Business Modglt1112,13) and business mod-
els less independent from other business modelsupporting these business
models (Business Models 1,2,5,7,9) have the pateiatisucceed.

In the base case PWLAN users expect a nationat offenulti locations. There-
fore business models providing PWLAN in multi Idoas (Business Models 1,2)
and business models supporting them (Business Mdd&l3,14) have a good
chance to survive. As the PWLAN has now a consliersize the WLAN-
Content Provider business model will potentiallgere. Relationship Mgt. ASPs
profit from the increased number of professionaleass provider. They concen-
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trate on handling roaming agreements of small gifmal access provider and
thus reduce cost of complexity and provide thenhwit aggregated negotiation
power.

In the best case mostly the same business modelthe base case have the po-
tential to survive. Only PO%Reseller will not have a chance, as all custorner a
quisitions will probably be done online.

D Enduring Business
Models

Market szenarios

13 |POS Reseller 1 010-1| 1f6ff 1121 103

Benchmark
Questions Worst Base Best
No.|Potential Business Models No. 1 2 3 4 5|To|Ra 12 3 4 5|To|Ra 1 2 3 4 5|To|Ra
1 |Fully Integrated Operator 2-10-12| 2|4 210025]3 2200 2|62
2 |WLAN-Service Provider 2-111-1| 2 j 21110|5 2211 1|7 j
3 | Exclusive Professional Access Provider + 0-2-2-2-1]-7|13 00-2-11|-2]|14 01-2-1 1|-1|14
4 |Exclusive Professional Access Provider 0-20-2-1{-5(12] 000 0 1|1]13 101139
5 [Relationship Mgt. ASP 1-11-1-1|-1 11100319 12100/4]8
6 | WLAN-Content Provider 1-10-1-1(-2(10 11011(4|5 12011|5(5
7 |Network Planning Bureau 1-101-2|-1 @ 120 10|4]|L6 1201 1|5|.6
8 |Reseller -1-2-1 0-1|-5]12 01000|1]|12 0100 0]|1]13
9 |IsP 21002|5|1) 22002|6|2]| 2200 2 6]|3]
10 |Small Operator (B/S) 1-1102| 3(2 1-11-1 22|11 1-11-1 2]2|11
11 | Professional Access Provider + 1-1210| 3|3 1-1 2-11|2]|10 1-1 2-1 1|2 |10
12 | Professional Access Provider 122 1-1|1|7|] 102 11|5]|4 112116
7
8

14 | Private Access Provider K K20-2|K|K|[-102 20|3

Source: Own work

Figure 7: Evaluation of the business models

The ISP business model is not much dependent oR\ieAN market as it gen-
erates its most revenue from the conventional hetteaccess. The only effect is an
increase regarding it target segment in the baskbast-case scenario.

The business model exclusive professional accessder and exclusive profes-

sional access provider+ are in all market scengmobably not successful as they
have a cost disadvantage compared to the locatimeromodels and are depend-
ent from the location owner. Also reseller has mmanent value disadvantage
compared to the POS Reseller.

1 pos- point of service
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3.4 Aggregation to a new value chain

In this section we will aggregate those businessleisoto a new value chain,
which at least survived in one scenario. We wilhlgme the dynamic in the value
chain and thus of the new industry by outlining skeevice relationships, competi-
tion and alliance opportunities between the busimasdels. By integrating the
new business models into the value chain, we getalfowing picture, Figure 8.

Network Building Transmission Relationship Customer
Management Acquisition

Site rental,

Infrastructure

M-Commerce,

Device
ontent, Portal

Production

Customer

building

Mgt. / Mgt

con.

Fully integrated Operator >

—{ WLAN Service Provider

Main Service Relationships:

— Access Point Planning
and Deployment

—

WLAN

Network
Content

Equipment

Vendors

planning
bureau

(3) °
Relationship POS
(- Mgt. ASP Reseller

N

Provider

()

»Small Local Operator

@ = Roaming

Multi lateral roaming

Authentication and

@ Billing
@ = Contract Reselling

.

]
>

Professional Fccess Provider +

(€
Professional

Access
Provider

Private Access
Provider

Source: Own work

Figure 8: Value chain

3.4.1 Service Relationships

Four main service relationships can be identifietMeen the business models:

« Access Point Planning and DeploymentNetwork planning and deployment
of a network with several access points is complek needs some experience.
WLAN service providers and fully integrated operatoffer their roaming
partners (Professional Access Providers) help éndiployment of their net-
work, as service providers and fully integratedrapm's have the organization
and the experience to do so and gain from the ase network quality of
their partners. Also a network-planning bureau rsffilnese services as a neu-

tral partner.
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« Roaming: Roaming is the main service relationship between ittentified
business models, as mostly all business models resding to aggregate
enough customers for their service. Three kindeoaming agreements could
be differentiated between. The first one is thelwestge roaming of an access
provider to an access aggregatothe second one is the non-exclusive roam-
ing of an access provider to an access aggregatdrihe third one is roaming
agreements between access aggregators.

e Multi lateral roaming: The pure bi-lateral roaming contracts with a high
number of small access providers (e.g., for a natide roaming) has high
transaction cost due to its complexity. Multi laeroaming agreements and a
roaming platform provided by a Relationship Mgt. ASould reduce these
costs. Additional he could provide small acceswidiers with an aggregation
mechanism to increase their negotiation powerirggttp technical and secu-
rity standard helps to reduce transaction coshéurt

« Authentication and Billing: Authentication and Billing especially in combi-
nation with roaming are rather complex. A specalizelationship Mgt. ASP
can provide the necessary infrastructure.

« Contract Reselling
Fully integrated operators and WLAN service provadesly on nation-wide
distribution of their service. For an efficient figal distribution channel, they
have to partner with contract resellers. POS Rersetlould be location owner,
who already have a selling point from their maisibass (hotels, cafes, etc.).

3.4.2 Competition

Looking on the main activities of the value chaig can identify three potential
fields of competition: access providing and the tsub activities of relationship
mgmt.: partner and customer mgmt.

With regard to access providing the competitiomasy limited as they mostly do
not offer substituting products (covering the sarer). The access providers also
benefit®* from one another, as there is a network effeaduph any additional
coverage, which increases the overall value toetiek users. But access provider
business models are competing against the optioandihg the locations. The site
rental price will be therefore set according theipectations of their own business
case. Fully integrated operators compete agaawt ether and against the loca-
tion owner's business model for this scarce resourc

12 Access aggregators are business models who wanbvide their customers with an

increased coverage through roaming.

See also Porter [Port96, P. 267]. He describessthategic benefit of competition
which accrues when the competition covers lessadiile segments (areas).
Otherwise the original company would have to cdliese segments on their own.

13
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With regard to partner mgmt. as part of the refediop mgmt. the competition is

about providing the biggest coverage, to coveratiea with the most traffic and to

use it or to sell it to a third party (by roaminghe substituting product is their

network coverage, as this is maybe overlappingfafss customer management
is concerned, it is about selling this network cage to PWLAN users (own or

users of partners) and bundling as many custonteiaeships as possible.

Device Network Building Transmission '\ Relationship Customer M-Commerce, @ High margin
Production Management \ Acquisition ontent, Portal E O Low Margin
Site rental, S
Infrastructure 8
building Competing Business Models:
Between Access
Aggregators: Fully
Fully integrated Operator Integrated Qperatur,‘
WLAN Service Provider
B and CRM ASP
WLAN Service Provider Between Cu§tumer
Aggregators: Fully
Integrated Operator,
TS Relationship WLAN WLAN Service Provider
planning Mgt. ASP Reseller Content
e Bioviden Among Fully Integrated
Equipment Oper‘ator and against
Vendors A location owner based
Sma)l Local Operator (B/S) models for attractive
S locations
Alliance Opportunities:
Professional Access Provider + (B/S)
Between Small Local
Access Providers
Professional
Access Equipment vendors and
o e access aggregators
Equipment vendors,
gnva;e Aeess network planning bureau
rovider \ and CRM ASPs

Source: Own work

Figure 9: Analysis of the value chain

Most power in the value chain will be located ie Hctivities of relationship man-

agement and, in some cases, in access providirty. &tivities have market bar-

riers enabling higher margins. Access providers iogiihe location have a re-

source advantage, which is not imitable. In higtffic areas, like airports, access
providers can claim a supreme price. Relationshémagement (partner and cus-
tomer management) is a scale business and, thupactes can build market bar-
riers through economies of scale.

3.4.3 Alliances

There are three potential alliance situations:

- Between small local access providers
Competition between access providers is very lishigs they do not have sub-
stitutable products. On the other hand, the vaagh @ccess provider offers to
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the roaming partner is marginal (except in areasrestihere is high traffic -
airports, railway stations, trade fairs, etc). Thimey have very limited bar-
gaining power and cannot set a price. By buildingbiance with other access
providers, they can aggregate their bargaining poWeis task could also be
realized by a relationship mgt. ASP.

Equipment vendors / access aggregators

Access aggregators could offer potential accessiges/location owners an
easy-to-install plug and play solution for a redipgice. Equipment vendors
would benefit from increased sales. An exampledshiba’s cooperation with
iPass [Grif02].

Equipment vendors / network planning bureaus / Reldonship Mgt. ASPs
An example of this kind of cooperation is the atia between Cisco, IBM,
and monzoon [Monz2002]. While monzoon acts as atiRelship Mgnt. ASP,
it can also offer its access provider network plagrand deployment through
its cooperation with Cisco and IBM.

3.4.4 Impulses for the next iteration and new desigpossibilities

The following are new impulses for the design amal évaluation of the business
models:

The profitability of the fully integrated operatts dependent form the site
rental price and the profitability of the WLAN s@w® provider model from the
roaming price. These prices are determined by tpeatation of the location
owner's business case (including the benefits ofiain business) and the at-
tractiveness of the location for the value partn€hss should be considered in
the next evaluation of the business models. Thezedtso the type of the loca-
tion should be considered in the next design phase.

The success of the fully integrated operator ardViHLAN service provider
model relay on the ability to provide a better aagge through access in multi
locations. Therefore the rollout and the roaminigtegyy should be considered
more in detail in design module in the next itemati

Enhanced Network Services are too complex for soydrators and profes-
sional access providers + who want to offer sesviidee IP-Telephony and
Push Services. There is a need for an enhancedoNe&ervice ASP, offering
an enabling platform. This new value activity andpmsition should be con-
sidered in the next design phase.
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4 Conclusion

We have gathered new insides regarding the PWLANStry. We have ...

e ... identified that the "ownership" and the "compiositof the value chain" are
the new design dimensions with the highest impadhe business model

e ... designed potential business models and gave sumgsion how viable
they are - noteworthy is that the number of po#riiusiness model decrease
with an increased user penetration, as customesogxiion changes.

e ... outlined the dynamics of the new WLAN industrydamow the business
model will interact. Most assumed competition iswEen the business models
fully integrated operator, WLAN service providerdarelationship mgt ASP.
Biggest profitability will be realized in the valwetivity access of some loca-
tion types and in the relationship mgt.

The IDEA framework supported us in the developnadrthe new PWLAN busi-
ness models and helped us to better understandehisndustry and thus fulfilled
the initial formulated goal. We recommend usings tiramework also for other
industries, where their basic assumptions have beanged by a new technology
or other events (e.g. new regulatories).
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