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ABSTRACT
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benefits

The e-business applications have been available in most cases only via a
wired connection. New wireless technologies, which have developed fast
during last few years, are enabling the usage of these applications regardless
of time and place. The objective of this thesis was to study the current usage
and the benefits of wireless e-business applications used in information and
communication technology industry. The focus of the study is to examine
this evolution step of information technology from the point of a company,

which uses the wireless e-business applications in its own operations.

The study consists of the framework of mobile evolution, impacts and
benefits of new information technology, and more closely wireless e-
business applications. This framework is then applied to analyse the current
usage of the applications used in the case companies. The framework, the
current situation in the case companies, and the done interviews are used

making the conclusions of the study.
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TIIVISTELMA

Tekija: Jari Petteri Korppas

Tyo6n nimi: Wireless E-Business Applications in ICT Industry

Osasto: Tuotantotalous

Vuosi: 2002 Paikka: Lappeenranta

Diplomityd. Lappeenrannan teknillinen korkeakoulu.
77 sivua, 29 kuviota, 3 taulukkoa ja 3 liitettd

Tarkastaja: Professori Tuomo Kaissi

Hakusanat: langaton sovellus, sdhkdinen liiketoiminta, mobiliteetti, tieto- ja

viestintiteollisuus, tietotekniikan hyodyt

Sdhkoisen litketoiminnan sovelluksia on voitu toistaiseksi kayttdd
useimmissa tapauksissa vain langallisen yhteyden kautta. Uudet langattomat
teknologiat, jotka ovat kehittyneet nopeasti muutaman viimeisen vuoden
aikana, mahdollistavat ndiden sovellusten kéiyton ajasta ja paikasta
riippumatta. Tédmén tydn tavoitteena oli tutkia langattomien sdhkdisen
litkketoiminnan sovellusten kéyttod ja hyotyja tieto- ja viestintdteollisuudessa.
Tyossd keskitytddn tutkimaan tita tietotekniikan evoluutioaskelta yksittdisen

yrityksen kannalta: rajoittuen omassa toiminnassa kdytettaviin sovelluksiin.

Tutkimus luo viitekehyksen mobiilisuuden evoluutioon, uuden tietotekniikan
vaikutuksiin ja hyGtyihin sekd tarkemmin langattomiin s&hkdisen
litkketoiminnan sovelluksiin. Tétd viitekehystd kaytetddn analysoitaessa
nykyistd kayttod tutkimuksen kohteena olevissa yrityksissd. Tutkimuksen
johtopddtokset niin nykyisestd kdytostd kuin myds tulevasta ovat syntyneet

viitekehyksen, nykyisen kdyton, sekd tehtyjen haastattelujen pohjalta.

III




ACKNOWLEDGEMENTS

I would like to thank project manager Petteri Laaksonen for this great opportunity
and for steering the project. Also I would like to thank Professor Tuomo Késsi for
his guidance and advices.

The greatest thanks I would like to salute to the members of our project team for
their valuable views and inputs to this study. Also I would like to thank you all for
all those fine moments in and out of the office.

Sincerely,

Jari Korppas

v



TABLE OF CONTENTS

LIST OF FIGURES
LIST OF TABLES

INTRODUCTION
1.1  Background of the study
1.2 Objectives of the study
1.3 Research method
1.4 Terminology
1.5 Structure of the study
WIRELESS E-BUSINESS PROJECT INTRODUCTION
2.1 Telecom Business Research Center
2.2 Wireless e-business project
ICT-INDUSTRY
3.1  Cluster description
3.2 Case companies
MOBILE EVOLUTION
4.1 Evolution of IT architecture
4.2 Evolution of wireless network technologies
4.2.1 Mobile networks
4.2.2 Other wireless networks and technologies
4.3  Evolution of mobile electronic business
IMPACTS OF NEW INFORMATION TECHNOLOGY
5.1 Strategic level
5.2 Analysing the value chain for IT opportunities
5.3 The risks of information systems success
MANAGING IT BENEFITS
6.1 Types of benefits
6.2 Assessment of IT benefits

6.3 Techniques for benefits evaluation

—_—

N N O S

11
11
12
15
15
17
19
19
21
22
26
29
31
31
34
36
39
39
41
43



7 WIRELESS E-BUSINESS APPLICATIONS

7.1
7.2
7.3
7.4

7.5

Drivers for mobile data

Sources of mobile applications

Value chain of corporate mobile applications
Categories

7.4.1 Functional approach

7.4.2 Mobility approach

7.4.3 Application area approach

New aspects enabled by increased mobility
7.5.1 Business process and workflow level
7.5.2  Application level

7.5.3 Information level

8 RESULTS OF FIELD RESEARCH

8.1
8.2

8.3
8.4

Application types

Case applications

8.2.1 Warehouse solutions
8.2.2 Service system
Summary of applications

Analysis of results

9 DISCUSSIONS
10 CONCLUSIONS

REFERENCES

APPENDIXES

1 Interview structure

II Technology landscape

Il List of acronyms

VI

46
46
48
49
50
50
51
52
54
54
55
57
58
58
60
60
61
62
63
65
67



LIST OF FIGURES

Figure 1:
Figure 2:
Figure 3:
Figure 4:
Figure 5:
Figure 6:
Figure 7:
Figure 8:
Figure 9:

Figure 10:
Figure 11:
Figure 12:
Figure 13:
Figure 14:
Figure 15:
Figure 16:
Figure 17:
Figure 18:
Figure 19:
Figure 20:
Figure 21:
Figure 22:
Figure 23:
Figure 24:
Figure 25:
Figure 26:
Figure 27:
Figure 28:
Figure 29:

Dimensions of innovation

The definition of wireless e-business
The relationship of business segments
The structure of the research project

ICT cluster chart

Distributions of net sales and personnel — Nokia 2001

Distributions of net sales and personnel — Sonera 2001

Mobile network technology evolution in Finland
Development of data speeds of mobile networks
Access zones

Multi-channel evolution

Targeting IT-based investment

Categories of strategic relevance and impact
The value chain

IT investment assessment stages

The structure of the benefit map

An objective setting for an application

Internal improvements sought or achieved
Drivers for adoption of mobile data

Four different sources of mobile applications
Corporate mobile applications value chain
Applications for horizontal and vertical usage

Business applications overview

Key features of wireless applications

The effects of mobility extent

The wireless applications by access technology
The wireless applications by business segment

The wireless applications by usage area

VII

New communication channels enabled by m-business

13
15
17
18
22
25
26
30
32
33
35
41
44
46
47
48
48
50
51
52
55
56
57
62
62
63



LIST OF TABLES
Table 1: General structure of the study

Table 2: Wireless tecnologies/networks and their coverage areas

Table 3: Investment purposes, types and evaluation techniques

VIII

10
27
42



1 INTRODUCTION

The object of this master’s thesis is to study the current usage of wireless e-
business applications, which are used in Information and Communications
Technology Industry. The thesis is performed for Telecom Business Research

Center, which is a research unit of Lappeenranta University of Technology.

The master’s thesis is a part of larger research project: named “New business
models arising from the convergence of the e-business and mobility in the USA

and Europe”.

1.1 Background of the study

Attitudes towards information technology (IT) and its benefits have evolved
steadily over last decades. First IT was seen as a tool to automate some work
routines, in other words reducing amount of labour. During next phase it was used
to deliver extensive management reports, which enabled more effective

management and control of the firm.

Nowadays IT is seen more as an enabler. With help of using IT in the right way in
the right place a company can transform its business either less evolutionary or
more revolutionary way. Because most IT technologies are nowadays
standardized, they are available for everybody. This means, that if a company
wants to keep on the competition track, it has to utilize all new useful IT

technologies sooner or later.

Arising of e-business during last five years has enabled closer co-operation
throughout the whole supply chain. It has also enabled totally new business
models like eBay or Amazon. However, the mobility of e-business applications
has been quite low. The access into these applications has been possible in most
cases only via a wired connection. A need for technologies, which could open

possibility to use the applications regardless of time and place, has been huge.



New wireless technologies have developed fast during last few years. The
convergence of the Internet and mobile networks has accelerated this trend. Large
companies lead the utilization development by being early adapters, as well also
pushing smaller companies like suppliers to operate with them via electronic

devices.

When the early adapters/hype phase is approaching its end, the companies have
some experience via their pilot projects about using wireless technologies in their
own operations. Is the meaning of "m" in m-business still at the stage of “maybe”,
or have the companies already really taken advantage and generated business
value from using wireless technologies in their e-business? This question can be

used as a research question for this study.

1.2 Objectives of the study

The objectives of this study are:
— create a picture of current usage of wireless e-business applications,
which are used in the business-to-business and intra-business relationships.
— survey possible benefits and effects, which these wireless e-business

applications have already generated.

The scope is the business process and the business concept innovations, which
have already happened. The products with wireless features are left out from this
study, if they are not used in own operations of a company. This scope is

illustrated in below Figure 1 with help of the four layer model of Gary Hamel.



Business
Radical concept
innovation

Continuous
Improvement

Incremental

Component System

Figure 1: Dimensions of innovation (Hamel 2000, p. 18)

On the left side of the figure are component (product) innovations, and on the
right side system related innovations that belong to the scope of the study. The
vertical dimension depicts a degree of change in a component or a system: it can

be incremental or radical.

The empirical research area in this study is Information and Communications
Technology (ICT) industry in Finland. Notable is that for many companies in this
business field mobile is nowadays part of their core business, because they are
offering products and services related to the use of mobile technologies. However,
it is also an enabler of their business from the part of usage, which happens in the
business relationships inside a company and with different players of the value

chain.

In this study wireless applications are not seen as separate islands, rather as a new
evolution step of current information systems. From this reason, the effects of new

IT technology are also covered at the theoretical level.



1.3 Research method

To meet the objectives, which were set in the previous chapter, interviews and

literature studies are used as the research methods.

With help of literature (electronic and printed), a framework is created for
understanding and analysing issues arising in the coming interviews. Also it is
important to get a certain level of knowledge especially in technology issues
beforehand. Available literature has almost totally targeted telecom operators,
applications developers and content providers. From the point of an end customer,
businesses in this case, are difficult to find any literature or research related to the
benefits of using wireless technologies in e-business. This is one of the reasons for

starting the whole project.

Interviews are carried out mainly at the managerial and vice presidential level.
They should have the best general view about how their organization is using
wireless technologies. If there is a common interest (likely in most cases) with
other project group members, interviews are done as a group. Depending on the
case, the interviews are done by visiting the interviewed people, at phone or via
email. The structure of interview is carried out, case by case, depending on always
what kind of group is going. However, there is common basic structure, what

things are questioned related to this thesis. This structure is presented in Appendix

1.

Because this thesis will be public, there are no straight quotations from these
interviews. However, they have a strong effect on the findings and the conclusions

that are presented in the end of the study.



1.4 Terminology

The terms, which are given in this chapter, are from the research paper “Content
and Methodology Specifications of the Wireless e-Business Project” (Wireless E-
Business 2001), if there is no other source mentioned. These definitions have been

created and agreed upon within the project to assure the integrity of the research.

Wireless e-business.

Any Internet initiative, including a wireless component that transforms business
relationships, whether those relationships are business-to-consumer, business-to-
business, intra-business, or machine-to-machine. (Adapted from Hartman et al.

2000, p. xvii). A subset of mobile e-business.

Following Figure 2 illustrates the definition of wireless e-business. Each term in

the figure is further explained below.

Business

Mobile
e-business

wireless/
wired

Figure 2: The definition of wireless e-business

E-business. “Any electronic initiative - tactical or strategic - that transforms
business relationships, whether those relationships be business-to-business,
business-to-consumer, intra-business or even consumer-to-consumer.” (Hartman

et al. 2000, p. xvii)



M-business. Any mobile initiative that adds demonstrable value, whether it
directly results in the generation of profit or not. Traditional voice calls are not
included, but services using voice recognition in order to enable commercial

transactions belong to the definition.

Mobile initiative. Any initiative that uses mobile technology in the exchange of

goods, services, information and knowledge.

Wireless. An access to some network, the Internet like services, in any place

wirelessly using some standard radio network or infrared light.

In literature, wireless is mostly associated with short distance radio technologies

providing local access to a network.

Mobile e-business. Mobile e-business is a combination of e-business and m-
business. Mobile e-business solutions can be accessed using physically connected

or wireless mobile devices alike.

Application. Performs a task to provide service for an end user. Often, an
application is concisely viewed as separate software running on a server or a

handset. (Andersson 2001, p. 10)

This project employs a broadened view according to which an application

includes everything from the demand (end customer) to the source (content).

Mobile application. Any application that can be used in anyplace where a

network access is available, even a wired one.

Mobile device. Any device that can be transported and connected to a network in

different locations using wired or wireless access.



Mobility. Mobility is defined as the possibility to be connected and get access to a
network using a mobile device in different locations, thus offering flexibility and

transportability to the user.

Intra-business. Involves business activities inside one organization. These
activities can be Business-to-Business, Business-to-Employee or Machine-to-

Machine. Following Figure 3 illustrates the relationship of the business segments.

Supplier Customer

Market

T —

B2B
Buginess

/  M2M

Business

M2M

Company

Figure 3: The relationship of business segments

Business-to-business (B2B). Business activities between business units,
companies, manufacturers, resellers (distributors, wholesalers, etc.), institutional,
professional and governmental organizations. Purchases and sales to or from

private consumers are excluded.



Business-to-employee (B2E). Business activities that involve organizations and
their employees. Purchases and sales are carried out in the role of employee or
employer. The seller and the purchaser can be within the same organization or in

different organizations that have business relations (e.g. health care services).

Machine-to-machine (M2M). Wireless data connections between two machines,

of which the other one can be a mobile.

IT benefit. “An advantage or good, something produced with the assistance of
computers and communications for which a firm would be prepared to pay. In
functional terms the benefits derived from IT relates to the fact that the technology
allows more tasks to be completed with greater accuracy and quality in less time

and for lower costs.” (Remenyi et al. 1991, p. 53).

Analytic Hierarchy Process (AHP). “A method of breaking down a complex,
unstructured situation into its component parts, or variables, into a hierarchic
order; assigning numerical values to subjective judgments to determine which
variables have the highest priority and should be acted upon the influence the

outcome of the situation.” (Saaty 1999, p. 5)

Real option. It “is analogous to a financial option contract; it is a limited-
commitment investment in an asset with an uncertain payoff that conveys the
right, but not the obligation, to make further investments should the payoff look
attractive. If you decide not to make further investments, the option expires, but

all that is lost is its price”. (McGrath et al. 2000, p. 19)

Lead user. Those who display two characteristics with respect to a novel product,
process, or service: Lead users face needs that will be general in a marketplace,
but they face them months or years before the bulk of that marketplace encounters
them, Lead users are positioned to benefit significantly by obtaining a solution to

those needs. (von Hippel 1998, p. 107)



Business concept. Business concept is a tool for defining the strategy of the
company; consisting of internal and external factors affecting the strategy. It
“comprises the interaction of four elements: core strategy, strategic resources,

value network and customer interface” (Hamel 2000, p. 70).

Business concept innovation. Business concept innovation is radical innovation
that creates new value to customers and changes the competitive environment. It
is neither incremental nor linear and ultimately will affect the strategy of the

company. Business concept innovation is the basis of competitive advantage.

Business model. A business model is “simply a business concept that has been

put into practice”. (Hamel 2000, p. 66)

1.5 Structure of the study

The structure of this study is illustrated on Table 1, which has been divided into
three columns: input, chapter and output. On the left side of each numbered
chapter, is described the used data and knowledge for processing. Output or

results of each chapter is seen on the right side of the table.



Table 1: General structure of the study

Input Chapter Output
Background of the study 1. Introduction Objectives

Motives Scope

Objectives Research methods
Terminology Defining the subject
Structure Thesis overview

Background of the project
Goals of the project

2. Project

introduction

Framework for thesis

Thesis as a project segment

Structure of cluster

Introduction of the case companies

3. ICT-industry

Framework for analysing

results

Evolution of mobile technology

Evolution of e-business

4. Mobile evolution

Platform for applications

Framework for conclusions

Strategic level

5. Impacts of new

Framework for conclusions

Value chain analysis information

Risks of information systems technology

success

Types of benefits 6. Managing IT Framework for conclusions
Assessment of IT benefits benefits

Techniques for benefits evaluation

Adoption of mobile data

7. Wireless e-business

Framework for applications

Sources of mobile applications applications

Value chain of mobile applications

Categories

New aspects via increased mobility

Empirical research 8. Results of field Application types
Framework for applications research Deeper knowledge of case

Platform for applications

applications

Applications by categories

Findings and results

Framework for analysing results

9. Analysis of results

Assessment of the results
Suggestions for further
studies

Content of the study

10. Discussions

Analyse of used methods

Content of the study

11. Conclusions

Conclusions
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2 WIRELESS E-BUSINESS PROJECT INTRODUCTION

This chapter discusses the background in which the study is conducted. Like it
was mentioned earlier this thesis is carried out as a part of a larger research project
“Wireless E-Business - New business models arising from the convergence of the

E-Business and Mobility in the USA and Europe”.

First the owner of the study, Telecom Business Research Center, is introduced

briefly. Then the objectives and phases of the project are presented.

2.1 Telecom Business Research Center

Telecom Business Research Center (TBRC) is a research unit in Lappeenranta
University of Technology. It was established in 1999 as an interdisciplinary
consortium of several departments: Business Administration, Industrial
Engineering and Management, Information Technology, and Electrical

Engineering and Electronics.

The focus of the TBRC projects is the Information and Communication
Technology (ICT) industry. The main aim is to forge a link between university
researchers and industry. In order to do this, research groups focus on specific

managerial problems and challenges.
The staff of TBRC consists of the university personnel. Some people from co-

operating companies work in TBRC, which enables fast and effective connection

with partners. Today this virtual organization consists of about 50 active persons.

11



2.2 Wireless e-business project

Scope

The research project concentrates primarily on B2B and Intra-business segments

and compares the markets in the USA and in Europe. The researched companies

are large industry leaders and their suppliers. The chosen industries are ICT, Paper

and Retail. (Wireless E-Business 2001)

Research targets of the program

Create a competitive Wireless E-Business research team in Finland and
link it thoroughly into research in the USA.

Create comparative research results between the USA and Europe in
application of Wireless E-Business.

Build co-operation between universities in Finland and in the USA.

Apply modelling technologies like AHP, real options etc. into fore
sighting of the Wireless E-Business market development.

To study the new business models arising from the usage of wireless
applications.

Define scenarios for the E-Business development paths in Europe and in
the USA and create alternative future outcomes from that. To study and
model the industry restructuring in selected industry sectors due to change

from service operator industry perspective. (Wireless E-Business 2001)

Business targets of the program

Recognize the main benefits or opportunities for the companies in so-
called old industries.
Analyse and forecast the speed of the change, time-to-market and growth

opportunities

12



e Analyse the risks or hindering factors, ‘stumbling stones’, delaying or
stopping the possible development.

e Define required enabling technologies and services models

e Analyse the opportunities for new types of business models and changes to
exiting ones.

e Forecast or build scenarios of the new roles and industry structure.

(Wireless E-Business 2001)

Structure and phasing

The research project is divided into sub-projects, which are divided into separate
research projects coordinated within this program. This research structure is
presented in Figure 4 below. This thesis is done as a part of the present usage and

new application opportunities sub-project (circled in the figure).

e

Present usage and Technology evolution and Readiness of the companies
new application opportunities the application opportunities in the USA and Europe

Return on investments approach
P in diffusion of the technology «
|
New business models and Forecasting of demands of Strategic approach,
opportunities wireless services and industry structure changes
technologies

Figure 4: The structure of the research project (Wireless E-Business 2001)

Firstly program concentrates on analysing the present situation, readiness of the
companies and strategic trends, which open new business opportunities and enable
new business models. New application models are created by using the lead user
method, and technical configurations and requirements are planned. New
applications are analysed with the Return on Investment (ROI), the Analytical
Hierarchy Process (AHP) and the real options approaches. (Wireless E-Business

2001)

13



Second phase of the program takes psychological and learning aspect in the
application of the above forecasted technology and service diffusion and
concentrates on taking a new aspect by finding the reasons slowing the

applications of technology in organization. (Wireless E-Business 2001)

14



3 ICT-INDUSTRY

The ICT industry consists of several traditional industries, which have been
emerged during last decades. Due to this extent, cluster can be used also as a
synonym for the industry in this case. According to Lammi (2000, p. 13) a cluster
is “an entity of companies and businesses that are operating, competing and co-
operating closely. This dynamics is then creating positive external effects that are

improving the competitiveness of the cluster companies”.

First in the chapter, the structure of the ICT cluster and its development is
discussed. Then typical features of the Finnish ICT industry are depicted shortly.
Last the case companies of the thesis are introduced.

3.1 Cluster description

The ICT cluster consists of different categories of sectors, which can be seen in

Figure 5.

SUPPORTING INDUSTRIES KEY INDUSTRIES RELATED INDUSTRIES
ICT EQUIPMENT

Parts and components Fixed and mobile Traditional
manufacturing network systems media
Contract |f,> Terminals i
manufacturing e

Education

and R&D Advertising

Hardware and
software

NETWORK OPERATION

Fixed and mobile Booking
networks sServices

Data networks
: Banking

ASSOCIATED SERVICES

Digital-TV

METWORK SERVICES AND services
Consultancy DIGITAL CONTENT
PROVISION Education

Venture |::> Basic voice and
capital data services

Content {value added}—‘ Consumer

Distribution

channels services electronics

CUSTOMERS

Figure 5: ICT cluster chart (Paija 2000, p. 2)
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The core of the ICT cluster consists of key industries which produce ICT
equipment, operate networks, and offer network services and digital content
provision. Outside of the core of the key industry are those industries that are seen
to keep inside special potential in enhancing the competitive advantage of the
system through the innovative applications of ICT or improving its functional
preconditions (Paija et al. 2001, p. 15). Supporting industries provide to the key
industries in many cases highly specialised inputs and services. Associated
services, like education and R&D, enhance the functional premises of the core
industries. Related industries complement the key industries and increase the

demand for these products.

During recent years it has become increasingly difficult to place firms on the
cluster chart. According to Paija (2000, p. 2) the trends like convergence of
networks, terminals and services, digitalisation as well as deregulation have
stirred the traditional cluster chart. Typical is also, that firms are gradually
penetrating to new business areas, and mergers are happening vertically in the
value chain as well as cross-sectorally (Paija 2000, p. 2). A normal phenomenon
of the ICT cluster nowadays is that in one area companies can be tough

competitors and in other area they are working in a close co-operation.

In Finland the role of the ICT sector has risen rapidly as its share of the exports
has increased to about 30 % during last two decades. Referring to the OECD
report (2000, pp. 63-65) in the year 1998 the ICT sector’s share for employment
was 6 % (100 000 employees) and value added almost 10 %. R&D intensity in the
ICT sector has grown to 12 % in the year 1998. Also in the same year there were

approximately 6000 enterprises in the Finnish ICT sector.

16



3.2 Case companies

The ICT companies that have been in co-operation with the project were selected
for the case companies of the study. All of them are market leaders in Finland in
at least one of their businesses. As a result of this, they should possess more
power in their value chains compared with other firms. Thus, they can be thought

to be lead companies, which others follow.

Nokia

Nokia is one of the world leaders in mobile communications. Its operations are
divided into three main groups: Networks, Mobile Phones and Ventures
Organization. Nokia Networks is a leading supplier of mobile, broadband, IP
network infrastructure and related services. It also develops mobile Internet
applications and solutions for operators and Internet Service Providers. Nokia
Mobile Phones is the world’s largest mobile phone manufacturer. Nokia Ventures
Organization develops innovative new ideas for the home environment and the
corporate world. (Nokia 2001a, p. 2). In Figure 6, the distributions of net sales and

personnel by business groups in the year 2001 are presented.

Net sales Personnel ENokia Networks

2 % 0
° 11% W Nokia Mobile

ENokia Networks 4 9% Phones
36 %

W Nokia Mo bile
Phones

ONokia Ventures
Organization

ONokia Ventures
Organization

OCommon Group
Functions

49 %

Figure 6: Distributions of net sales and personnel — Nokia 2001 (Nokia 2002, pp.
2-3)

It can be seen from the figure that the biggest business group in net sales (74%)

and in personnel (49%) is Mobile Phones. Another important business group of

Nokia is Networks by 24% share in net sales and by 36% share in personnel.

17



Sonera

Sonera is a provider of mobile and advanced telecommunications services: an
operator as well as a provider of transaction and content services in Finland and in
international markets especially in Eurasia area via its subsidiaries and joint
ventures. The company also offers advanced data solutions to businesses, and
fixed network voice services in Finland and neighbouring markets. In Figure 7,
the distributions of net sales by business group and personnel by function in the

year 2001 are presented.

O Customer

Net sales Personnel service,sales
Mobile and marketin
IjCommunications, @ P ro duct ¢
Finland 2 9%, research and
20 % 58 0, developl‘nent
W Service o OProduction
34 % Businesses and

Other Operations
OOther functions
55 % |OSonera Telecom

16 % W Management

11 % 34 %

Figure 7: Distributions of net sales and personnel — Sonera 2001 (Sonera 2002a,

pp. 1 and 10)

In 2001, Sonera's revenues totalled EUR 2.2 billion, and profit before
extraordinary items and taxes was EUR 0.45 billion. Over half of the net sales,
55%, came from Mobile Communications. Sonera employed at the end of the year
2001 about 10,000 people. Approximately one third of them worked in production

related tasks.

Modultek

Modultek, founded in 1989, was established to address the growing need of
companies to better manage, communicate and collaborate product information.
Personnel amount was 40 and the sales FIM 20 millions in the year 2000 (KTM
2001). Modultek’s PDM software has 69 % market share in Finland (AtBusiness
2001).
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4 MOBILE EVOLUTION

Mobile technology is understood in this context to keep inside traditional
information technology as well telecommunication technology referring to the
definitions introduced before. A purpose of this chapter is to present the mobile
evolution path as logical steps, not to cover all aspects of information technology.
IT infrastructure and the access technologies, ‘the last mile’, are covered more
carefully. In the last subchapter the evolution of multi-channel business, which

has been enabled by the evolution of mobile technology, is discussed

Deeper information about all technology issues, related to wireless e-business
applications, is presented in the other parts of the project: the generated

technology landscape about these issues is depicted in Appendix 2.

4.1 Evolution of IT architecture

The IT architecture provides an overall picture of the range of technical options
available to a firm. As such, it also implies the range of business options. The
structure, strategy and processes of a firm influence how this technology base is

designed, deployed, and used in practise.

According to Applegate et al. (1999, p. 211), three eras of the evolution can be
identified: the Mainframe era, the Personal computer era and the Computing era.
Each of these new eras was a result of a series of technological innovations that
enabled a fundamental shift in IT architecture design. Each new shift meant new

possibilities that added to, and extended, the capabilities of the past.

Era I: The Mainframe (1950s to 1970s)

Information was processed centrally in the early days of digital computing. Large,
room-sized, mainframe machines were housed in specialised data centres. The
performance of these machines was only a fraction of the present devices. Users

accessed information from mainframe machines using ‘dumb terminals’, which
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had very limited memory and processing capabilities. Usage of mainframe
machines was limited normally to those residing in the same building that housed

the mainframe computer. (Applegate et al. 1999, p. 211)

Business applications were designed as separate projects. Thus, it was relatively
straightforward to calculate ROI paybacks. Centralized system made the
implementation of these systems to achieve desired benefits relatively easy.

(Applegate et al. 1999, pp. 211-215)

Era II: The Personal computer (Late 1970s to 1980s)

The commercialization of the microprocessor in the 1970s created a base for this
era. New microcomputers and decision support applications were introduced. For
example digital machine control and CAM/CAD (computer aided design and
manufacturing) automated production systems. (Applegate et al. 1999, p. 215)

Infrastructure technology enabled a new way of working: the geographic and time
barriers that defined ‘workspace’ and ‘working time’ collapsed partly. First time it
was possible to carry and to process information with portable devices outside of
company walls. However, this new mobility dimension was only offline. Meaning
that synchronization of data, receiving and sending, was possible only with wire

and at own workplace.

Measure of organizational efficiency like ROI became less useful, as personal
computer technology penetrated organizations. It was difficult to link
infrastructure expenses to the business benefits achieved by using the infra-
structure. Instead, measures for individual productivity and decision quality came
necessary. The benefits, which were generated from some IT application did not
depend anymore only on the successful technical implementation, but also to its
use by individuals or groups to make better decisions or change the way they

worked. (Applegate et al. 1999, p. 215)
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Era IIl: Network computing (1990s to Present)

“Hands-on” experience in IT use at the local level increased the understanding of
strategic opportunities for using IT to shift the balance of power and competitive
position of firms. However, the localised computing hampered the ability to share

information across the organization. New approach to IT architecture was needed.

(Applegate et al. 1999, p. 216)

Client-server computing linked mainframe and personal computer (PC)
technologies, preserving the benefits of both. Users were now able to access and
to communicate information through a wide variety of powerful workstations and
portable technologies (clients) linked to shared information and communication
services (servers) through high-performance local and global networks.

(Applegate et al. 1999, p. 216)

Initially the implementation of the client-server concept was cumbersome, costly,
and difficult to manage. Deployment, maintenance, and operating costs exploded.
Despite of the increased costs, the pace of evolution did not slow. And the
emergence of the Internet, the World Wide Web, and browser technology fuelled
the transition. (Applegate et al. 1999, p. 217)

4.2 Evolution of wireless network technologies

Wireless network technologies, which enable data transmission, are classified
under two categories in this study: mobile networks and other wireless networks.
A convergence of these is happening, thus it can be talked only wireless networks
in the future. The scope of covered technologies is the networks that were or are

in use in the near future in Finland.
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4.2.1 Mobile networks

The development of mobile networks can be divided into three generations.
Analogue networks and terminals built up the first generation (1G). Movement to
digital transmission started present second generation (2G). Often also the term
2.5G is presented to describe better the happened development inside 2G. The

third generation (3G) will mean considerably increased data transmission speeds.

Figure 8 shows this evolution path from the network operators’ point of view.
Theoretical maximum transfer rates of technologies, network type, switching type
of network, availability, and a rough picture what kind of information is possible

to transfer, are introduced under the development path of network technology.

| L] | | |
ARP,NMT [ GSM }
Technology '\

[Speedmax (Kbps)| [ 24 | [ 96 | [1152]| [ 3072 | [A71.2] [ 480 | [ 2000 |
[Netw ork || analogue | | digital |
[ Connection [ circuit sw itched [ packet |
[Status || isclosing | [inuse| [inuse]| |standard| |[inuse| [standard| [testphase |
[Enables to transfer | data | image | | moving data |

Figure 8: Mobile network technology evolution in Finland

ARP
Autoradipuhelin (ARP) network was available between the years 1971 and 2000.
ARP was designed basically only for speech. However, it was also possible to

send short messages through the shared call channel of service.
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NMT

NMT (Nordic Mobile Telephone) —network was introduced in Finland in the year
1982: one year after the other Nordic countries. The fist launched version of
NMT, NMT450 (operating in the 450 MHz frequency band), was seen soon to
have too limited capacity and in the year 1987 a new NMT900 (900 MHz)
network with improved capacity was introduced. NMT is an analogue cell based
circuit switching network, which is capable to transfer data with 1200/2400 bps.
NMT900 network was shut down in the end of the year 2000. NMT450 network is
in function (only one operator in Finland) by the end of the year 2002 (Sonera

2001).

GSM

Circuit-Switched Data (CSD), or Global System for Mobile communications
(GSM) -data are used as the terms for data transmission technology that enables to
transfer binary data through GSM networks. As GSM networks are digital, all the
data, including voice, is transmitted in digital format. Transmission rate is then 9.6
Kbps. Another way to send data in the GSM networks is to use Short Message
System (SMS), which enables sending messages up to 160 characters. First GSM

services were opened in Finland in the year 1992.

HSCSD

High-Speed Circuit-Switched Data (HSCSD) is enhancement of data services of
all current GSM networks. It enables more than one time slot to be used: in the
standards eight (multislot is used generally as a term). Also data rates are higher in
comparision with the CSD services at 14.4 Kbps/timeslot. In a theory maximum

transfer rate is 115.2 Kbps.
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GPRS

General Packet Radio Service (GPRS) is enhancement to existing GSM networks
that introduces packet data transmission, enabling “always on" online mobility.
This means that users can choose to be permanently logged on to e-mail, Internet
access and other services, but do not have to pay for these services unless sending
or receiving information; note there are also some fixed price billing models in the
market, users pay only the access to network. GPRS enables data transmissions
depending on the used coding scheme up to 171.2 Kbps. Higher level coding
schemes CS3 and CS4 may not be seen in the market. GPRS technology is offered

at the moment by all Finnish GSM networks operators.

EDGE

EDGE stands for Enhanced Data rates for Global Evolution. It can be introduced
in two ways: as packet-switched enhancement for GPRS, known as enhanced
GPRS or EGPRS, and as circuit-switched data enhancement called enhanced
circuit-switched data (ECSD). EDGE introduces a new modulation technique
along with improvements in the radio protocol that allow operators to use existing
GSM frequency spectrums more effectively. The data rates of EDGE are at the
theoretical level in one-way transmission up to 307.8 Kbps with ECSD (38.4
Kbps/timeslot) and 480 Kbps with EGPRS (60 Kbps/timeslot). These transfer
rates enable already simple multimedia services of a different kind. In Finland, the
GSM network operators have not yet published any public plans when they are
going to introduce EDGE technology. The capacity of current GSM networks

seems to be sufficient at the moment.

WCDMA

Wideband Code Division Multiple Access (WCDMA) is a wideband radio
technique that provides data rates up to 2Mbps, and highly efficient use of radio
spectrum. WCDMA is fully compliant with IMT-2000 and is the air interface
technology for standards in the 2GHz bandwidth (the IMT-2000 core band),
known as UMTS (Universal Mobile Telecommunication System) in Europe and

ARIB (Association of Radio Industry Businesses) in Japan. In Finland, the
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WCDMA operators are presently building their networks. First services for end

users will be available later this year (Sonera 2002b).

However, the over introduced theoretical transfer rates are seldom or never met in
the practise. For an end user actual transfer rate depends on the used terminal and
a network available. Durlacher et al. (2001) has introduced one estimate of the

data transfer rate development, see below Figure 9.
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Figure 9: Development of data speeds of mobile networks (Durlacher et al. 2001,

p. 53)

One year after this Durlacher (2001) publication, it can be seen clearly that the
estimate was too optimistic especially with GPRS technology. Normal transfer
rates in good conditions are something between 20 and 40 Kbps. In other cases,

the transfer rate can be below 10 Kbps. (Holopainen 2002).
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4.2.2 Other wireless networks and technologies

The wireless technologies discussed earlier, are normally categorized under four
zones: Wireless Personal Area Networks (WPAN), Wireless Local Area Networks
(WLAN), Wireless Wide Area Networks (WWAN) and Wireless Global Area
Networks (WGAN). These zones are depicted in below Figure 10.

WLAN WWAN WGAN

Figure 10: Access zones

It 1s normal that it is possible to use one wireless application via several access
technologies from different access zones, in other words application has multi-
access. In which way this effect on the features of some wireless application is
discussed later. The access acronyms can be replaced by the terms: Personal area,

Local area/Hotspot, National&International and Global.

In Table 2 it is summarised the most common wireless access technologies in use

in Finland by coverage, scale, technology, data rate and status.
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Table 2: Wireless tecnologies/networks and their coverage areas (Adapted from

Durlacher et al. 2001, pp. 2-3)

Personal area Room, Cubicle Bluetooth up to 1 Mbps In use
Infrared up to 4 Mbps In use
Local area/Hotspot Building, Apartment,| 802.11b (Wi-Fi) 2.4-11 Mops In use
Office 802.11g 20-54 Mbps| Standard
HomeRF 1.6 Mbps In use
HiperLan2 54 Mbps| Standard
National & International City, Country Mobile netw orks *See Figure 7
Mobitex up to 1.2 Kbps| Will be closed
LMDS up to 2 Gbps In use
Tetra 26.4 Kbps In use
Global Worldw ide Satellites In use
Bluetooth

Bluetooth was designed from the ground up for low-power short-range wireless
connectivity. Devices with a Bluetooth transceiver chip connect automatically as
ad-hoc as soon as they are in proximity to each other. The transceiver transmits
and receives in a frequency band of 2.4 GHz that is available globally. In addition
to data, up to three voice channels are available. Connections can be point-to-
point or multipoint. The maximum range is 10 meters; in theory up to 100 meters.

Data can be exchanged at a rate of 1 Mbps.

Infrared

Infrared is a form of radio transmission, where a focused ray of light in the
infrared frequency spectrum is modulated with information and sent from a
transmitter to a receiver over a relatively short distance: normally a few meters.
Infrared transmission was developed by Infrared Data Association (IrDA), which
is an industry-sponsored organization set up in 1993 to create international
standards for the hardware and software used in infrared communication links.
Because IrDA is the only standard for the infrared transmission, it is generally
used as a term for the infrared transmission. In the IrDA-1.1 standard, the

maximum transmission rate is 4 Mbps.
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802.11b (WiFi)

Wireless Fidelity (WiFi) is at the moment the most used WLAN system globally,
especially in business use. It operates on the 2.4 GHz frequency and offers data
speeds at 1, 2, 5.5 and 11 Mbps. Transfer distance effect on the gained data
connection rate. Without any extra antennas, maximum distance is approximately
500 meters. Outside buildings environment and weather conditions have

substantial impact on distance and data rate.

802.11g
802.11g is a compatible extension to the 802.11b standard. It supports data speeds
up to 54 Mbps.

HomeRF

Home Radio Frequency (HomeRF) has been basically designed for homes and
small offices. It operates on the 2.4 GHz spectrum and supports transmissions
over a distance up to 75 meters. First version of the standard moves data at 1.6
Mbps. A newer standard of HomeRF 2.0 offers improved data speed at 10Mbps. It

adds a support for voice and multimedia.

HiperLAN/2

HiperLAN/2 is a global standard for broadband wireless LANs operating with a
data rate of 54 Mbps on 5 GHz frequency band. HiperLAN/2 standard includes
QoS (Quality of Service) of traffic between WLAN base stations and user
terminals. Also security is provided by both state-of-the-art encryption and

authentication protocols.

Mobitex

Mobitex is a packet-switched network and it was designed at the start only for
data, later also voice features have been added. Mobitex network sends data in
512 Kbs packets at the rate of 1.2 Kbps maximum. The only operator available in
Finland opened its network at the beginning of the 1990s and will shut down this
service in the year 2004. The used bandwidth in Finland is 160 MHz.
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LMDS

Local Multipoint Distribution System (LMDS) is a system for broadband
microwave wireless transmission direct from a local antenna to homes and
businesses within a line-of-sight radius. Depending on the implementation, LMDS
offers a bandwidth of up to 1.5 Gbps downstream to users and 200 Mbps upstream
from the user. A more typical data rate is 38 Mbps downstream. LMDS is not a
pure standard, but its development is coordinated by standardisation authorities
like IEEE and ETSI. In Finland FICORA (Finnish Communications Regulatory
Authority) has divided the licensees for the operators to offer the FWA (=Fixed
Wireless Access) techniques based on services like LMDS. However, only
KPNQWest has opened its LMDS network (uses 26 GHz bandwidth) for users in
Helsinki area at the start of the year 2001.

Satellites
Satellites offer normally up to 10 Kbps data transfer connections depending on the
used operator system. In the future remarkable improvements for data rates are

expected.

4.3 Evolution of mobile electronic business

Evolution of the IT infrastructure and mobile technology enabled e-business first
with limited mobility. Adding wireless components to e-business solutions meant
transition to the current m-business era. The future can be seen as a ubiquitous
communication environment where access is possible absolutely anywhere at
anytime. However, this pervasive era is an ideal situation that will be met only in
theory. Advani et al. (2001) have presented the same idea talking about the multi-

channel evolution, depicted in below Figure 11.
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Figure 11: Multi-channel evolution (Advani et al. 2001, p. 8)

According to Advani et al. (2001, p. 7) “It is this pervasive business is
environment that produces a coherent customer experience — one that delivers the
appropriate level of the appropriate content on an appropriate channel at an
appropriate time and, of course, in an appropriate way”. In other words, the
evolution does not mean that in the future same information are sent or received

via all channels.
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5 IMPACTS OF NEW INFORMATION TECHNOLOGY

Impacts of an implementation of new IT technology can be examined at different
levels. First in this chapter it is viewed at the strategic level. Then it is taken the
value chain approach. It is notable that value chain concept is nowadays in many
cases too simplified picture of current activities especially in the case industry
area: it would be better to talk about value networks. Last it is discussed about
negative consequences that too ‘successful’ implementation of IT system can

have.

5.1 Strategic level

“The ability to create new IT-based products and services and to streamline,
integrate, and time-synchronize internal operating and management processes is
transforming industries and the firms within them. As industry leaders ‘raise the
bar’, many firms are finding that IT innovation has become a strategic necessity.”

(Applegate et al. 1999, p. 16)

Different industries are affected in fundamentally different ways by IT. In some
industries, IT has enabled massive the transformation of the strategy of the firm
and the value chain of activities through which is executed, and the roles of
different players. In fact, some old players may be left without a role in the

transformed value chain. (Applegate et al. 1999, p. 16)
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A contingency approach to IT use
Below Figure 12 identifies the different competitive investment strategies facing

industry players as they consider their relative position versus industry leaders.
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Figure 12: Targeting IT-based investment (Applegate et al. 1999, p. 19)

Industry leaders, lead users, have already used IT to transform marketing and
production and the organization design and management processes required to
support [T-enabled operations. Under the guidance of strong leadership, they have
developed a defensible position relative into the competition. IT has been defined

in these firms as a core capability. (Applegate et al. 1999, p. 19)

Other firms are in a situation where opportunities for IT-enabled marketing are
minimal, but significant opportunities exist to use IT to support manufacturing
and logistics. Thus, IT investments are often targeted towards streamlining,
integrating, and coordinating production and distribution while controlling costs

and improving product quality. (Applegate et al. 1999, p. 20)
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Some other companies face the primary challenging of catching up with industry
leaders by better differentiating their products and services to meet the needs of
ever more-focused markets. IT investments in research and development as well
marketing support systems and infrastructures can help in this situation.

(Applegate et al. 1999, p. 20)

The fourth group of firms find themselves in a deep catch-up situation, having
been outmanoeuvred on both dimensions by strong industry leaders. The huge IT
investments are needed to get a competitive position within the industry, in which
competitors recognized early the opportunities that IT would provide for
integrating operations, identifying and meeting customer expectations, and

differentiating products and services. (Applegate et al. 1999, p. 20)

A contingency approach to IT management

According to Applegate (1999) there are two criteria that have profound, strategic,
importance to the management of IT in an individual firm; impact of existing IT
systems and impact of IT applications under development. Figure 13 presents four

categories of strategic relevance and impact.
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Figure 13: Categories of strategic relevance and impact (Applegate et al. 1999, p.
21)
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First, for some companies the reliable quality of existing IT operations is crucial
to the survival of the firm. Even a small defect or an interruption in service may
have a profound impact. For other firms it should be a long interruption to have
any major impact on to their business operations, current IT systems are more in
the supportive role. The second factor is that same new IT application can be
strategic for one company, for other, it is useful but not strategic. (Applegate et al.

1999, p. 21)

5.2 Analysing the value chain for IT opportunities

A good way to analyse what kind of influence IT has on companies is to examine
a value chain, which is according to Porter (2001, p. 74) “the set of activities
through which a product or service is created and delivered to customers.” The
idea of the value chain is based on the process view of organizations: the idea of
seeing an organization as a system, made up of subsystems each with inputs,
transformation processes and outputs. It is notable, that utilization of IT affects in
different way on different activities; subsystems. For example, it can improve

productivity, reduce costs or change the whole concept of some activity.

Porter’s value chain model is a traditional way to present the idea. It consists of
nine components, which are divided into two categories: primary activities and
support activities. Figure 14 shows this value chain: the components and their

relationships.

34



“Support Firm

activities  infrastructure
Human resource

management
Technology
development
Procurement !
Inbound . [Outbound Marketing [ .
. Operations o Service
logistics logistics and sales
Primary
activities Margin

Figure 14: The value chain (Porter et al. 1985, p. 151)

The analysis of value chain requires keen administrative insight, awareness of
industry structure, and familiarity with the rules of competition in the particular
setting. To create a picture of entirety, companies need to understand the value
chains of their own as well as key customers, suppliers and main competitors.
Also new possible entrants to an industry should be identified.

(Applegate et al. 1999, p. 77)

Evolution of information technology, described earlier, has enabled the deepener
integration of the value chain. Porter (2001) presents, in his article “Strategy and

The Internet”, five overlapping stages of this transformation:

The earliest IT systems automated separate transactions such as order entry and
accounting. The second stage involved the developed automation and functional
enhancement of individual activities such as human resource management (HRM)

and sales force operations.

The third stage, the current stage, is being accelerated by the development of the
Internet. Cross-activity integration such as linking sales activities with order
processing is involved. Separate activities are linked together through such tools
as customer relationship management (CRM), supply chain management (SCM),

and enterprise resource planning (ERP) systems.
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The fourth stage, which is beginning, enables the integration of the value chain
and entire value system, that is, “the set of value chains in an entire industry”,
including suppliers, channels, and customers. SCM and CRM are starting to
merge, as end-to-end applications link orders to, for example, manufacturing and
service delivery. Also product development, which has been largely separate, will
be integrated into other activities: enabling to exchange complex product models

among parties

The upcoming fifth stage will mean that information technology is used to
optimize the workings of the integrated activities and players in the value system
in real time. The deeper levels of optimization will involve the product design,
which will be optimized and customized based on input not only from factories

and suppliers but also from customers.

5.3 The risks of information systems success

IT system implementation can also have unanticipated negative consequences.
Lynn Markus (2000) has defined IT-related risk as "the likelihood that an
organisation will experience a significant negative effect in the course of
acquiring, deploying and using information technology either internally or

externally."

Michael R. Vitale (1986) has identified some problems related to the risks of ‘too

successful” implementations of IT systems.

1) Systems that change the basis of competition to a company’s disadvantage.

When a company makes for example, an electronic commerce initiative,
competitors will not only follow, they will attempt to ‘raise the bar’ with a more
advanced strategy. An organisation that does not commit to continued investments
in their information systems would be better off not entering the race in the first

place. (Viehland 2001)
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2) Systems those lower entry barriers.

As described earlier, in situations where extensive investment in IT infrastructure
is obligatory for all participants, the investments required for entry are also
increased. However, an opposite phenomenon can also happen. By making some
IT related investment, a company may in fact trigger action by competitors that
have greater IT resources to expend. (Applegate et al. 1999, p. 78) This can also

enable an arrival of new entrants from other industries.

3) Systems that bring on litigation or regulation.
Some systems work too well continuing to grow in size and effectiveness after
achieving their initial objectives. This can give rise to the claims of unfair

competition and have legal consequences. (Applegate et al. 1999, p. 79)

4) Systems that increase customer’s or suppliers’ power to the detriment of the
innovator.

An e-business strategy can strengthen company's relationships with its customers
and suppliers, in some circumstances providing tools, training or expertise that
enable the customer and suppliers to function on their own. However, if a
competitor offers a better application, customers will switch and the investments
made by the original company will produce no long-term advantage.

(Viehland 2001)

5) Bad timing.

Determining the time to make a bold move requires the careful consideration of
the market and the customer. Too early entry with an expensive and clumsy
technology does not lead into success. However, it is not the best strategy to be

too late in the market either. (Applegate et al. 1999, p. 80)
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6) Investments that turn out to be indefensible and fail to produce lasting
advantages.

An investment can turn out to be indefensible for numerous reasons. For example,
interorganisational systems with low daily transactions rates can become strategic
liabilities. Also systems that create great value to end users can be easily
replicable by the firm’s competitors. Systems that enable to start simple and
continue adding new features and services as technology and industry conditions
change are more effective than one-time moves that stand as fixed targets fro

competitors. (Applegate et al. 1999, pp. 80-81)
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6 MANAGING IT BENEFITS

IT benefits are the products of a successful implementation of information
systems. Before starting a new IT project, feasibility studies, costs benefits
analysis and detailed specifications are normally carefully prepared. During the
ongoing project training, commissioning and implementation are the main focus
issues. The costs are continually monitored so that they can be kept under control.

Improvements in performance are also looked for. (Remenyi et al. 1991, p. 33)

However, hardly ever is the same emphasis given to making sure that benefits are
delivered what is placed on ensuring that costs are held the budgeted limits. As a
normal assumption is that benefits are passively produced. However, there is
ample evidence that this does not happen. To realize all the expected benefits they

have to be managed consistently. (Remenyi et al. 1991, pp. 32-33)

6.1 Types of benefits
For making easier later discussion of benefits, one way of categorizing is

introduced below. Also a class of dis-benefits is presented.

Financial
Financial benefits can be identified and measured in cash terms. These benefits
include:

- improved productivity

- reductions in the cost of failure

- improved cash flow and reduced bad debts

- reduced computer costs

- reduced overhead costs. (Remenyi et al. 1991, p. 54)

Quality of service
Benefits under this class directly affect the customer. It is often possible to give a
direct financial value, because the company has a lot of experience in achieving a

certain level of service. This category includes:
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- improved response times
- improved interface with customers

- improved resource utilization. (Remenyi et al. 1991, pp. 57-58)

Customer perception of the firm
Other customer benefits, which are intangible belongs into this class. Some
examples of these are:

- increased customer confidence

- increased personnel confidence. (Remenyi et al. 1991, pp. 59-60)

Internal management benefits
This is another class of intangible benefits, which includes for example:
- improved decision making

- improved management productivity. (Remenyi et al. 1991, pp. 61-62)

Dis-benefits

Every successful action has normally its down side; it generates also some dis-
benefits. Normal mistakes, which happen during some project, do not go under
this term. Dis-benefits can be divided into two sorts. First are those, which are
caused by a badly executed implementation. Another sort includes those benefits,
which are typical in the change. They are related to people, job and computers.

(Remenyi et al. 1991, p. 65)

40



6.2 Assessment of IT benefits

The benefits of IT investments should be assessed a number of times during the
lifecycle of the project. In below Figure 15 the stages in which assessments should

happen are indicated.

/ Completion o deSign \

Feasibility P Learning <€—P Post implementation

I

Regular routine operations

Figure 15: IT investment assessment stages (Remenyi et al. 1991, p. 33)

The main purpose of these assessments is to ensure that company learns about the
costs and the benefits associated with this activity. As all the costs and benefits
cannot be fully estimated before the project starts, it is necessary to perform this
procedure many times during a project. In a long run, the post implementation
stage is the most critical one in order that the lessons learnt can be incorporated

into the next feasibility study undertaken. (Remenyi et al. 1991, pp. 33-34)

Post implementation audits are regularly included in systems development
standards. However, they are not performed frequently or are done at lower
attention. Remenyi (1991) introduces five possible reasons for this phenomenon,
which are listed below. First four of these are from the research conducted by

Butler Cox (1990).
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- It is not necessary. The results should be automatically delivered, if the
investment appraisal was conducted correctly.

- 1tis too difficult. IT costs cannot be easily separated from other costs.

- It is against our culture and philosophy. Audits can produce negative
feeling among the staff towards IT.

- Itis too costly.

- What would we do if the results are poor?

However, the main reason why post implementation audits are not carried out is
likely quite simple; the organization does not demand them. This is a consequence
of that few managers are directly rewarded on the results of IT. (Remenyi et al.

1991, p. 35)

The purpose of the investment determines the approach to its evaluation and to its
performance measures. Remenyi et al. (1991) suggest on Table 3 depicted way

how different investment types may be treated.

Table 3: Investment purposes, types and evaluation techniques (Remenyi et al.
1991, p. 77)

Investment Purpose Investment Type Evaluate/Measure

Business survival Mandatory Continue / Discontinue business
Improving efficiency Vital Cost benefit

Improving effectiveness  Critical Business analysis

Competitive leap Strategic Strategic analysis

Infrastructure Architecture Very broad terms

IT investment which is used to improve efficiency requires measuring techniques
like work study or cost benefit analysis. More revolutionary investments such as a
new ERP system require value added analysis, value chain assessment, etc.

(Remenyi et al. 1991, p. 77)
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6.3 Techniques for benefits evaluation

There are a lot of different methodologies available to assess the performance of
IT. According to Remenyi et al. (1991, p. 81) the following are a few of the most

commonly used:

- strategic match analysis and evaluation

- value chain assessment (firm and industry)
- relative competitive performance

- proportion of management vision achieved
- work study assessment

- economic assessment — I/O analysis

- financial cost benefit analysis

- user attitudes

- user utility assessment

- value added analysis

- return on management

- multi-objective multi-criteria methods.

As it was already described earlier, IT systems are creating a lot of indirect
benefits that are complicated or even impossible to show with accurate numbers.
For this reason it would be useful to seek some other ways to show profitability or
productivity of some planned or already used IT application or the system. One
possible technique could be a benefit map method that is introduced next as an

example.

Benefit map method

Benefit map method, developed by Holopainen et al. (1999), has been created
primarily for evaluating an IT systems supporting order-delivery business process.
However, it can be also applied for other kinds of IT systems. It is the most
applicable to supporting investment calculations and planning of an information

system and to the post-evaluations of investments. For example, in the
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relationship between a supplier of an IT-system and a customer the benefit map
can be used to support an offer and contract practices and for the management and
phasing of the implementation process. (Holopainen et al. 1999, p. 164) The

structure of the benefit map is presented in Figure 16.
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Figure 16: The structure of the benefit map (Holopainen et al. 1999, p. 118)

The depicted model consists of activity ’lamp’ on the left side, the outcome
’lamp’ on the right side and the benefit area between these lamps. Three things
effect on the starting point of the benefit map: business process to which
information support is planned, available IT infrastructure and know-how, and an

application itself. (Holopainen et al. 1999, p. 69)

The IT benefits, in the middle of the figure, are enabled by steps that can be
divided into data input, data processing and data usage. For example, in order-
delivery process these steps could be: all orders are entered into the system, order
changes are updated properly and further production planning uses information on
the system. (Holopainen et al. 1999, pp. 96-97). The generated benefits can be

seen as the ex ante controllability and ex post monitoring of the business process.
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(Holopainen et al. 1999, pp. 100-102). Effects of the benefits of IT systems are
difficult or impossible to separate from other development activities. In other
words, although a new IT system would perform so well as possible, it can not be
sure that operational meters of activities would develop into the positive direction

automatically (Holopainen et al. 1999, p. 103).

The outcome lamp, operational results, are divided in the value perceived by
customers, in cost savings and in the option value that might be achieved by
analysing and using information gathered by the developed information system.

(Holopainen et al. 1999, pp. 54-68)

The benefit map method has been clearly designed for evaluating larger scale IT
systems, not separate smaller applications, like some vertical wireless e-business
application can be. However, in the future and already today in most cases a
wireless application is an integrated part of a larger system, not anymore separate
software. For example, a mobile interface to the CRM (Customer Relationship
Management) system of a company can change remarkably the selling activity
and further the production planning. However, the efficient use of the benefit map

requires a deep understanding of current business processes.
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7 WIRELESS E-BUSINESS APPLICATIONS

This chapter describes wireless e-business applications generally: drivers, key

aspects, sources, value chain and categories.

7.1 Drivers for mobile data

From the point of the company adoption of mobile data depends on internal and
external drivers. Notable is, that the scope of the study limits away market drivers.
With the overall strategy of the company the value drivers give the basis for

objective setting. In Figure 17 this general framework for the objective setting of

an application is showed.

Internal and external
value drivers

Strategic direction

Main goals

Sub goal

Sub goal

Sub goal

Figure 17: An objective setting for an application (Adapted from Paavilainen

2001, p. 137)

A mobile channel can be used to serve various business goals, which have in
many cases sub-goals that realize the main objectives. Industry characteristics and

business requirements have their impact how a mobile channel is used to improve

performance. (Paavilainen 2001, p. 137).
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Internal value drivers are for example operational cost savings or reduced
response times for customer enquiries. According to the study contacted by Arthur
Andersen and research company PMP (2000) most organisations are seeking to
achieve cost savings through quick and convenient access to corporate
information. Others are trying to improve customer service through making sales
people more responsive and accessible by mobile wireless applications. The

results of this part of the study are showed in Figure 18.

Speedy and easier information access 32

Effiency/operational gain %

Improved communications 13

Reactivity/contactability 9
Improved accuracy/quality of data 5]
[ 5]

Flexibility

Improved service/information 4

Mobility

Improved knowledge/empowered workforce

Cost saving 7

Real-time services/applications B

Less administrative work B
Improve accuracy of info B

Removing paper

Global comms/international networking B

Improve productivity B

Figure 18: Internal improvements sought or achieved (Andersen 2000, p. 4)

According to Evans (2002) external value drivers can be distilled into six primary
forces: the convergence of telecom and technology industries; improvements in
wireless technology and standards; and cultural and regulatory effects. These

forces and drivers are depicted in Figure 19.
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Figure 19: Drivers for adoption of mobile data (Adapted from Evans 2002, p. 37)
7.2 Sources of mobile applications

Paavilainen (2001) identified in his book four main sources of mobile

applications, which are presented in below Figure 20.

Content-driven multi- Technology-driven
channel services solutions

R g
el I

Mobile applications

Fixed Internet

applications Corporate systems

Figure 20: Four different sources of mobile applications (Paavilainen 2001, p. 18)
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Content-driven multi-channel services. TV, radio or print is used as a new channel
in order to generate transactions, increase interactivity or provide secure and

instant payment channels to consumers.

Fixed Internet applications. For example, email, news and stock broking belong
to this category. These new mobile applications are based on the fixed Internet.

They can be separate solutions or mobile extensions to existing Internet services.

Corporate systems. Real-time mobile connections to the corporate legacy systems
are used to increase efficiency and cut down costs. However, it can be a time-
consuming and expensive project to create a mobile interface to the old legacy

systems.

Technology-driven solutions. New enabling technologies, like wireless instant
messaging, location technologies and personalization are used to innovate new
services. These services are personalised for the user.

7.3 Value chain of corporate mobile applications

To create a connection between a mobile application and an end-user, a company

needs different things: gateway, handset, and service (and network) provider. This

quite simple value chain about needed players is depicted in Figure 21.
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Figure 21: Corporate mobile applications value chain (Eccleston 2000, p. 16)
Company can run this mobile applications the whole value chain itself, if it owns
a private wireless network; most of the WLAN networks are owned privately
nowadays.

7.4 Categories

For making easier to discuss and compare different applications, three categories
are introduced in this chapter. First approach is horizontal-vertical, second
mobility and third applications area.

7.4.1 Functional approach

One method of grouping the applications landscape is to define vertical and

horizontal target groups. Following Figure 22 combines three vertical application

segments with several horizontal applications.
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Figure 22: Applications for horizontal and vertical usage (Adapted from
Paavilainen 2001, p. 139)

Vertical applications are typically targeted at narrow user segments, such as field
service engineers or sales representatives. Horizontal applications like mobile
email are designed for a massive number of users. Initially, most of the mobile
applications are vertical enabling to test the efficiency of a mobile channel with

lower costs. (Paavilainen 2001, p. 138)

7.4.2 Mobility approach

It is useful especially in a developing phase to define where the application should
be available. This mobility aspect of applications can be divided into three groups:

in-house, exterior and third parties.

In-house group refers to the applications that are used inside the physical walls of
a company for example via a WLAN network. The data transfer rate is not then a

limiting element. All other possible access technologies are also available.
The applications that have been designed to use in the field outside of corporate

walls belong to the exterior group. A form factory of a mobile device and data

transfer rate put the limitations for an application.
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Third parties group includes applications that have been opened at some level also
to customers or suppliers. For example, they can check the inventory status of

some spare part.

7.4.3 Application area approach

One common way to categorize wireless applications is to sort them by an area in
which they are used. In Figure 23, the applications are divided in four groups: M-
CRM, M-SCM, mobile workforce and M2M. The figure does not attempt to
illustrate a company value chain or network in itself. It only points out that the
wireless application’s characteristics can differ from one another depending on the

interest groups at which the application is targeted.
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Figure 23: Business applications overview (Modified from Durlacher et al. 2001,

p. 105)
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Mobile Customer Relationship Management

Customer relationship management (CRM) consists of methodologies, software
and the Internet capabilities, which help an organization to manage customer
relations in an organized way. Companies looking for maximum return on their
CRM investments are increasingly turning to mobile CRM technology. These
solutions extend CRM functions to mobile workers, typically through client
software that lets users with laptops and other mobile devices use server-based
CRM software. With these mobile terminals, companies are transferring their
business information to the places where transactions actually happen. A CRM
solution can be opened also to customers, who are then for example capable

review support information for the bought. (Paavilainen 2001, p. 146)

The CRM function can be divided into three subsections: marketing, sales and
service. For marketing function mobile devices offer a new faster and
personalized channel to generate promotional and marketing campaigns based on
customers” profiles, but also in the near future on their location. Sales function
force automation applications include typically; contact details, appointments,
order history and confirmation, special pricing, the real-time availability of goods
and resources, and delivery confirmation. Mobile service functions include
accessing information regarding product problems, job details, and technical
specifications. Applications are not compared with mobile sales applications so
interactive and actionable, but rather provide static information and notifications.

(Durlacher et al. 2001, pp. 105-107)

Mobile Supply Chain Management

The objective of supply chain management (SCM) is to integrate the different
players: enabling them work together seamlessly. Basically, SCM deals with the
coordination of material, information and financial flows. M-SCM solutions are
aimed at making the supply chain more integrated and transparent by creating
wireless gateways to SCM systems, increasing primary data collection
possibilities, and enabling mobile alert generation and real-time ubiquitous

information sharing. (Durlacher et al. 2001, pp. 108-110)
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Mobile Workforce

According to Durlacher et al. (2001, p. 110) the function of mobile workforce
applications is to facilitate the communication of business processes to mobile
employees through services like planning, connectivity and collaboration. Also a
term Business-to-Employee (B2B) is often used as a synonym in this context. For
example, different mobile office solutions like Personal Information Management

(PIM) applications belong to this group.

Machine to Machine

M2M refers to the terms machine-to-machine, man-to-machine, and machine-to-
man. This segment covers applications in which wireless data is used to create a
link between systems, remote devices or locations, and individuals. A M2M link
is typically used for collecting information, setting parameters, sending
indications of unusual situations or taking care of an on-line transaction.
Application can be found in almost any segment or environment such as security,
automatic meter reading, vending machines, elevators and escalators, industrial
applications, cargo tracking, road traffic information, traffic control systems,

telemedicine, etc. (Nokia 2001b, p. 4)

7.5 New aspects enabled by increased mobility

7.5.1 Business process and workflow level

E-business has re-engineered many office-based processes for manipulating
information and transactions. By combining m-business to e-business can be
applied for the same improvements for the mobile workforce and with customers,
suppliers, and business partners who are also highly mobile. (Evans 2002, p. 87).
Figure 24 shows the new communication channels and flows that are made

possible via adding mobility to e-business.
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Figure 24: New communication channels enabled by m-business (Evans 2002, p.

87)

Nowadays in many cases same information is typed or written twice, first in the
field or and then again in the office. Access to corporate legacy systems through
mobile devices enables to streamline these duplicate processes. This cuts both
operational and administrational costs. Also data accuracy can be assumed to

increase when information keying is done only once.

7.5.2 Application level

At application level by adding a wireless component to an application will have

the most profound impacts on ubiquity, intimacy and sensitiveness towards time

and location from the point of an end user, depicted in Figure 25.
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Location sensitivity

Figure 25: Key features of wireless applications

The term ubiquity tries to illustrate the increased independency of a wireless
application usage regardless of time, place and technology. Mobile devices have a
limited form factory; small screens, limited processing power, etc., meaning that it
should be carefully considered what kind of information is aimed to process in a
device. These devices (smaller units) also possess the high level of personality.
Together these two things mean the importance of personal customisation, which
will lead to increased intimacy. Awareness of location of the mobile device will
enable sending certain information at a certain place: application is location
sensitive. Similarly wireless application can be sensitive towards time. An end
user will get certain information depending on time. (Paavilainen 2001, p. 11).
Developing a wireless application all these aspects should be taken under

consideration to make it successful.
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7.5.3 Information level

The extent of mobility of applications has different effects the availability of

information and on its quality. In Figure 26, the major effects are depicted.
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Figure 26: The effects of mobility extent

First with higher mobility information is available for a broader user segment: it
can be used also out of office. On the other side, information can be normally
reached only via more limited access technology out of office. This means in
practice that all information from the legacy systems is not available via ‘smaller’
mobile device. Thus, the mobile version of an application has fewer features.
From the point of a company the most important aspect is that information in the
IT systems is more real-time: for example, the sales orders are typed straight in
the field not in the office after some days. This enables to make decisions with

better knowledge.
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8 RESULTS OF FIELD RESEARCH

First in the chapter the researched wireless applications are described under the
application types. Each type is a combination from the solutions of same kind that
are used in different case companies. Next, two of these wireless solutions are
presented more closely. Next, all wireless applications are summarized according
to the used technology, to the target business segment and to the application area.

Lastly, it is presented the analysis of the current situation.

8.1 Application types

Enabling services

Enabling services are not such applications, what were described before in the
definitions. They are pure technology, which enables to use e-business
applications wirelessly. However, in this immature state of mobile development
these services are very often mentioned as “applications”, which companies want

to name.

One of these services is the wireless access. In this context it is referred to the
WLAN connections mainly inside a company for example in meeting rooms or in
warehouses, where it is available broadly. In normal office rooms, the WLAN
access is not yet normal. A reputation of the technology as a lower security level
network solution: what it was in the past, and already made investments in the

cable connections slow down a wider implementation of the WLAN access.

Another example from these enablers is the mobile exchange that offers the same
functions what are normally available only for the fixed terminals at company
premises. This service brings the same features to all mobile terminals. This

removes one bar from a road to the higher mobility.
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CRM

In the area of marketing one company uses a campaign and event management
software, which enables communication also with mobile terminals via SMS and
WAP. Another application enables the customers to send the requests and the
questions concerning the offered services and products with SMS to the service
desk of the provider. However, because this is not the most convenient way, this

application is used quite seldom.

Mobile portal
A mobile portal in itself can take in several applications like possibility to read

email.

Small SMS applications
Employees can carry out some simple tasks with SMS. For example, to enrol on
some company internal happenings, to send the new product ideas and to use SMS

in the access control of the premises.

PIM services
The PIM applications like email and calendar are widely available for the
employees of the case companies. Depending on the form factory of the used

mobile terminal all data formats and the appendixes might not be transferred.

Connections to legacy systems

The providers of the larger IT systems like SAP, Siebel and IBM (Lotus Notes)
are nowadays offering the built-in mobile interfaces. In the case companies, these
connections/applications are still at the pilot phase level. For example, the supplier
can check the inventory level of some goods in the customer’s warehouse. The

connections to older legacy systems are rarer.

59



Business concepts

As the research goal was also to examine the current wireless e-business related
business concepts in the case companies. However, none was found in the
research. All applications in use are more business process improvements than

totally new business concepts.

8.2 Case applications

8.2.1 Warehouse solutions

Nokia Mobile Phones has equipped its warehouses (about 80 % of them) around
the world with the WLAN networks. This infrastructure enables the usage of
several wireless applications with the on-line connection to the ERP system of the
company. The fork-lifts are equipped with industrial PCs including WLAN cards
and long-range bar code readers. This means the more efficient use of the trucks.
They do not have to return to specific place to get the next transfer order. This

reduces also the number of human errors. (Y1a-Outinen 2000, Y14-Outinen 2002)

Identification of incoming goods is happening with the help of the special trolleys,
which are equipped with laser printer, laptop PC, WLAN card and external power
supply. This application enables easy receiving right on the spot where the goods
are located: no extra marking papers are needed. Also running between desktop
PC and pallets are minimized. As a benefit is also that extra paper documents can
be printed and attached to the received pallets right on the spot. (Y14-Outinen
2000, Y1a-Outinen 2002)
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During the packing process products and pallets get standard bar code labels, and
in the palletizing process these products are scanned with wireless scanners. This
scanning acts as an input to delivery creation. Together with specific product
information the system gives immediate feedback, if there is something wrong in
the item that was just scanned. Also it is easy to locate mishandled pallets and
packages. As a summary, the main benefit of these wireless applications has been
the decreased number of recalls in the customer deliveries. (Y14-Outinen 2000,

Y14-Outinen 2002)

8.2.2 Service system

Sonera’s daughter company Primatel (YIT Corporation bought Primatel Ltd
24.4.02) builds and maintains telecommunications networks. It acquired three
years ago for all its service teams operating in the field the vehicle terminals to
improve the work order dispatching. The features of this application are: spare
parts management, service reporting, email messages through the Internet and
telefax messages. Mobitex packet radio network is used as a transmission path.

(Aplikom 2001)

The investment, worth approximately 1 million euro, was justified by the
increased effective working time. Before it was normal that the service team (two
people) visited several times during day the office, where the new orders were
given what is the next job etc. A normal day consists normally from five to ten
jobs per day for example the ADSL installations. It was estimated that it would be
possible to save fifteen minutes per employee by using this application.
Altogether there were on that time about 2000 service workers in the company.
This simple and careful calculation gave 500 extra hours to be invoiced, if all

workers would use this system. (Kdhkonen 2001)
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8.3 Summary of applications

Altogether thirty different wireless e-business applications, which are in use in the
case companies, were identified in the research. Figure 27 depicts the distribution

of the access technologies of the applications.
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Figure 27: The wireless applications by access technology

As it can be perceived from the figure the SMS applications of the different kind
represent the biggest group by thirty-five percentage. The WLAN applications are
the second group by thirty percent share. These applications are normally bound
to one place like warehouse (see previous chapter). The third large group is the
GSM-data based applications. The WAP applications are rarer by five percent
share. In Figure 28, the applications are organised by business segment: B2B,

B2C and M2M.

10 %

O B2B (10)
@ B2E (90)

0 M2M (0)

90 %

Figure 28: The wireless applications by business segment
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Without a few exceptions, ten percent share in the B2B applications, all other
applications are used in the B2E segment. The applications are divided up the use

in below Figure 29. These use groups were talked about before this chapter.
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Figure 29: The wireless applications by usage area

The three biggest groups, each of these by twenty percent share, are the PIM

applications, the warehouse applications and enabling services

8.4 Analysis of results

A number of the applications are not as high as it could have expected compared
with all wireless related products, which these companies are offering for their

own customers. From the technology side it is notable, that WAP has stayed at

marginal level and the GPRS based applications are completely missing.
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Most of the applications are at the moment targeted at the B2E segment. More
applications to the B2B segment are expected in the future. However, it can be
possible that the B2B applications are targeted at so a few users that some of these
applications did not come up in this research. As a result from the business lines
of the case companies it is understandable that the M2M applications were not

found in this research.

A small quantity of the applications in use in the companies restricts the
possibilities to make inferences in which usage area the wireless applications are
the most general. The only relevant conclusion is that a PIM application of some

kind is in use in all companies.

Because these applications have not been used enough long and larger scale it is
impossible to make any conclusions about how the implementations have effected
on the cost structure of the company. Also in most cases the applications are

developing so fast that the financial calculations are quite difficult to carry out.

Thinking about the future, a change in the type of new wireless applications is
clearly happening from the small SMS type application to the larger scale
applications, which are based on the direct connections into the legacy systems of

the company.
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9 DISCUSSIONS

References

Most of suitable information concerning the wireless issues was available only in
the Internet. Also some good books were found. Academic research papers were
without a few exceptions too simple or too technical. The lack of good references
from the point of this research meant that in some cases only one reference was
used under some topic. On the other side, this lack gave more space for own
thinking. Without a carried out the series of interviews, it could have taken more
time to get a picture of wholeness. Seeing afterwards, some interviews could have
been skipped because the knowledge of the interviewee was not sufficient in the
area of wireless issues, or was quite similar compared with the other interviewee.
Especially in the interviews a lot of more information was gathered than it was

needed to write this thesis.

Results

The results of the thesis are presented at the more general level than it was thought
at the start of the research. A lot of gathered company specific information was
excluded from this written version, because it was decided later that this thesis
will be publicly available. This meant that this piece of work turned to the more
theoretical direction. On the other side, this change gave more space to see these

wireless issues as a part of bigger wholeness.

Mainly because operative business and finance are still working quite separately
in the companies, it was impossible to fulfil all information needs which were set
by the project. The determination of financial benefits seems to be generally even
a more challenging task than it was thought when defining the goals of this

research.

Referring to the missing business concept innovations, they are somewhat difficult

to separate from the product/service innovations, especially when the case

65



companies are users and producers of wireless applications alike. The line could

have drawn also at different point.

Limitations

The work was limited to cover business process and business concept innovations.
It could have been useful also to research the product side of innovations to get a
better picture of a current state of the wireless related issues in the companies,
especially when the research was done in the ICT industry. The case companies,
two of them, were quite large in size and in the scale of their business operations.
For one thesis it could have been enough to cover only one of these organizations

or even one business line.

Writer attitude

A hype phase of whole mobile industry and a followed slump have surely had an
impact on the conclusions of this research. During the research process general
attitude towards wireless issues has been changed a lot more conservative
direction. Also a real usage of wireless applications in the case companies was not
developed so far as it had been expected when the project started. When this
research last quite a long time, there is always also a danger that researcher begins
to understand ‘too well’ the views of the mobile business players and of the case

companies.

Further studies

A lot of issues which might have arisen otherwise from the ground of this thesis
are under research or have already researched in the other parts of the project.
Outside of the project scope it might be interesting to research more closely that
kind of larger IT investments that change the structure of the competition
environment: in cases when it is sought as a purpose or it comes as a surprise after
a too successful investment (discussed earlier). Also this kind of research
especially the empirical part might be interesting to conduct after for example two

years; would a mobile revolution have already taken a place.
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10 CONCLUSIONS

Usage

Based on the interviews concerning the case companies of the study there is no
sight of a corporate wide mobile strategy: how to utilize mobile technologies in a
company. For example it could useful to think about how a sales person who is
travelling a lot could use e-business applications in field. Now these mobile e-
business applications are built separately, meaning you can connect yourself into
one or two applications on travel. In other words, the applications are built from
the point of an IT system not from the point of a user. This blurs likely a lot
estimating the possible benefits, what some mobile e-business application might

have.

Benefits

Many ICT companies that are offering wireless features in their products and
services could be thought to have also a good knowledge about the benefit side.
And when technology is developing so fast like in wireless technologies, these
companies have, or already had, a window of opportunity to gain competitive
advantage by being among the first also as a user. However, there is no strong
proof about that based on this research. More or less it seems that these companies
in many cases would need some outsider to say how they could utilize wireless

technologies in their own operations.

One good example about the dilemma of an information technology investment
could be how to evaluate the benefits of wireless instant messaging solution,
which is already available in the market. This application can easily be rejected as
an investment based on increasing network traffic. On the benefit side there could
be faster communication inside community, increased virtual awareness about
other members and thus the deeper integration of whole working group. The way
of work of the working group could change radically. It is clear that these kinds of
benefits are impossible to put in figures like the costs of the increased traffic

inside the company network. However, it is also easy to hide behind the statement
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that the role of information technology is to act as an enabler. There are also many

cases where it should be possible to calculate costs and to estimate benefits.

However, it is also unwise to underestimate the importance of tacit knowledge,
when estimating the benefits of a new application. Although, a start situation can
be modelled in many cases, environment where an application is in use is
changing all the time, especially in an area where technology is developing still

quite rapidly.

Also a well-known statement is that almost all benefits concerning the
investments in information technology tend to flow for the end users like
employees and for customers. The company itself as an investor does not receive
any lasting competitive edge. However, these investments are necessary to keep it
on competition. If a company has a power in its value chain, it can try to push its
suppliers to acquire the latest technology and thus to attain indirect benefits for
itself. A good question is if a company is not that kind of a lead company is it then
wise at all to be among the first as a user of the latest information technology like
wireless technologies. The ‘laggard’ companies may also understand the mobile
strategy better. They are prepared to use it when it becomes necessary, but are
unwilling to initiate a potentially unfavourable change in the industry's

competitive environment.

Future

Mobile technologies are integrating into e-business applications: they are accessed
via different channels in different places with different content depending on user,
terminal, time and place. The PIM services have been and will be a killer
application, which will create the need for a corporate wide mobile infra. As a
change compared with past, wireless aspect is nowadays thought at least as a
future option on an implementation of a larger IT system. This enables a more
convenient way to create needed mobile interfaces in the future, if there is no need

at the moment.
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Like it was already stated in the introduction the pilot phase of wireless
applications has ended. Technology would be ready for wider usage, but the
diffusion has slowed its pace during the last year. A jump from hype cycle of
technologies to more realistic diffusion curve of m-business has happened. Mobile
e-business is a revolution without r, not such a revolution like e-business was
some years ago: from the point of user it is a revolution and from the point of
technology it is an evolution, which goes on but it takes more time than it was

thought initially.
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APPENDIX I

Interview structure
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APPENDIX II

Technology landscape

Source: (Wireless e-business 2001)
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List of acronyms

AHP, Analytical Hierarchy Process
B2B, Business-to-Business

B2C, Business-to-Consumer

B2E, Business-to-Employee

CRM, Customer Relationship
Management

DECT, Digital European Cordless
Telephone

EDGE, Enhanced Data for GSM
Evolution

ERP, Enterprise Resource Planning
GAN, Global Area Network

GDSS, Group Decision Support Systems
GPRS, General Packet Radio Service
GSM, Global System for Mobile
Communication

HiperLAN, High Performance LAN
HomeRF, Home Radio Frequency
HSCSD, High Speed Circuit Switched
Data

ICT, Information and Communications
Technology

IrDA, Infrared Data Association

APPENDIX IIT

IT, Information Technology
LAN, Local Area Network
LMDS, Local Multipoint
Distribution Service

M2M, Machine-to-Machine
PAN, Personal Area Network
PDA, Personal Digital Assistant
PIM, Personal Information
Management

ROI, Return on Investment
SCM, Supply Chain Management
SMS, Short Message Service
TBRC, Telecom Business
Research Center

TETRA, Terrestrial Trunked Radio
UMTS, Universal Mobile
Telephone Systems

VPN, Virtual Private Network
WAP, Wireless Application
Protocol

WiFi, Wireless Fidelity
WLAN, Wireless LAN

WAN, Wide Area Network
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