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1 Introduction

The beginning of the third millennium is characterized by rapid technologi
cal advancement, especially within the telecommunications industry. Two of
the n10st important technology success stories over the last decade have been
the Internet and the cellular phone. The growth and spread of these
technologies have been rapid, as this predominantly technology-driven
development has over time resulted in substantial and son1etin1es unforeseen
changes in user behavior.

However, the technological competitiveness of nations, industries or firms is
determined not only by the pace at which they develop significant innova
tions, but also by the extent to which these innovations are assimilated and
applied to commercial operations. The adoption of new products and
processes of production within enterprises is a fundamental means to the
growth and transformation of today's businesses.

In a world where the external environment is in a state of change because
custon1er preferences are volatile and the identity of customers is changing
and the technologies for serving customer requirements are continually
evolving, the firm's own abilities may be the most stable basis on which to
define its identity. Hence a definition of a business in terms of what it is
capable of doing may offer a durable basis for strategy formulation.

In this context of rapid technological development a key question for
organizations is how to manage new technological systems, which are and
must be embedded into the existing technological park, structure and culture
of their organization. A private consumer adoption of a new cell phone as a
stand alone device appears quite simple in comparison to the con1plex
challenges faced by organizations implementing wireless systems, where
both telecom and datacom applications have to be integrated seamlessly.

There is a managerial concern regarding whether today's organizations have
the adequate capabilities to manage the assimilation of information and
comn1unication technologies (leT) into business operations. One reason for
this is that information technology (IT) implementation in organizations
means change and change is one of the most challenging issues companies
have to confront today (e.g. Lundeberg 1993; Fralix 1998; Sturdy and Grey
2003), especially when change is motivated and driven by emerging
information technologies (Day, Schoemaker and Gunther 2000).
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The specific character of information technology as an intellectual tech
nology (Curley and Pyburn 1982) may provide a good explanation for why
managing assimilation of new technologies represents a challenge today. IT
is characterized by functionalities that are not fixed at the outset of the
implementation, meaning that IT can be innovated in many different ways
depending on its interaction with the people who implement and use it (Lee
1999a). The level of uncertainty inherent in such implementations is thus
high. Moreover, technological development in the area is really fast n10ving.
Consequently organizations struggle to adapt to this pace of change, hoping
to achieve growth and sustainable advantages through the implementation of
new products and work processes.

Often this struggle to adapt to innovations raises concerns not only of a
technical character; rather they are strongly intertwined combinations of the
social and the technical aspects of change processes (Westelius and Valiente
2005). Let us consider an example of a relatively simple technology: a set of
smart phone terminals connected to a network. The organizational manage
ment issues associated with these networked cell phones will greatly depend
upon the socio-technical system in which they are embedded. An intake unit
of an emergency room, administrative staff of a public lab at a university,
electricians at the installation, maintenance and error repairs department of a
construction company, employees at a risk analysis office in an insurance
firm, a n1ilitary supplier testing manufactured parts, all create very different
demands on the management of technology, which originally was apparently
the san1e.

These cases are just a few examples that help us to understand why the
diffusion of information and communication technologies has become an
in1portant managerial concen1, particularly the effective implementation of
IT into organizations, business units and groups (Lester and Piore 2004). The
in1plementation of IT is a process of successfully putting an innovation to
use within an organization. This organizational innovation process is
important because if well-managed it provides organizations with sus
tainable and even competitive benefits.

This dissertation aims therefore to study organizational innovation processes
by describing how wireless information systems (WIS) are implemented in
fim1s I. And why would any academic be interested in this issue?

1 In this dissertation I will use the term wireless to refer to technologies that use
radio waves for communication purposes. Although the term 'mobile technology' is

(cont.)
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1.1 Why this Topic?

The constant pressure to achieve increased efficiencies and profitability
improvements drives companies to look at new technologies for ways to
develop sustainable advantages. However, the process of developing
advantages from different technological flavors is seldom simple. The
pressure for greater profitability in an era of rapid technological advances
leads, not surprisingly, to different misperceptions about the impact of IT on
businesses. A number of myths have evolved from these misperceptions. Let
us look at three of them, namely IT does not matter; IT is easy; and Wireless,
the next big thing, which represent some of the research drivers in this
dissertation.

First, a high-impact article published in the Harvard Business Review by
Nicholas Carr (2003) launched the recent debate about the impact of IT on
business, and developed the argument that IT can be understood as an
infrastructural technology very much like a commodity input to the process
of production. If this were so, IT could never be considered as a source of a
firm's competitiveness.

According to Carr (2003), IT technologies used for inten1al operations such
as those n1anaging information within a firm, lose competitive advantage
easily. This is because IT, like other types of infrastructural commodities
such as e.g. electricity, derives benefits that are easily imitable. Such a
conception would enable competitors to wash away any form of advantages
derived from technology. But is this really the case? Do IT technologies
represent competitive parity? If so, does it mean that managers can reduce
attention to IT in the fllture?

One thing is clear. The debate initiated by Carr identifies a need to be clearer
about where the value of IT resides. If managers are to understand better
how firms derive both short and long-term benefits, academics need to
consider carefully the implementation of emerging technologies in firms.
This will help to close the gap between expectations and outcomes.

nl0re conlnl0n, I will restrict my use of the adjective mobile to users and not
technologies. The reason for this will be developed later in Chapter 3. Note that my
usage of wireless includes even the teml 'cellular technologies', which is used more
frequently in North America.
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Second, sometimes we can see technology being pushed into firms, as if
outcomes would follow in an uncomplicated way. Such a myth presents the
emerging technologies as plug and play devices. A quick visit to almost
every technology vendor's web site reveals an interesting pattern. These
technology based companies are eager to point out the value of new
technologies to their customers. Such companies, including telecom
suppliers, provide a large number of "success stories" with which most
practitioners are familiar by now. While these stories stimulate creativity and
assist in envisioning future business opportunities, it is plain to see that they
have a number of shortcomings:

(a) They are usually too short to provide any deeper understanding of where
the value of IT resides. With the large number of scenarios being envisioned,
managers have to evaluate trends correctly, avoid faddish solutions and sort
through the n1any options.

(b) Most of these stories are typically vendor or infrastructure biased. Quite
understandably, therefore, the benefits are usually overestimated and the
drawbacks understated. In particular, these stories provide little information
about the challenges encountered during the in1plementation process.

(c) They contain technology which is not yet available even in the n1edium
to-long term. As a consequence, technological shortcomings are overlooked.
Enterprises may sometimes find themselves half-way through an implemen
tation process before they discover these shortcomings.

In sun1, the credibility of these success stories in terms of actual advantages
may be questionable. Other stories included in the popular literature describe
technological implementations in colorful tern1S such as 'inherently thorny
undertakings' (Stedman 1998), 'life-changing experiences' (Martin 1998),
'living to tell about it' (Horwitt 1998) and 'war stories' (Tebbe 1997). Why
then IT is not that easy? Where do the challenges to these implementations
originate from? How are they overcome?

Third, one such technological breakthrough in focus for this study is wireless
technologies. Wireless technologies are finally getting down to business,
expanding beyond blackberries and hyped wireless access points at
Starbucks and airport lounges (Fanning 2003). For example, 64% of
Computerworld survey respondents (Johnson 2003), considered wireless
technology in1portant to their business goals and 38% of them said the
economic downturn did not impact their wireless rollouts. Moreover, over
half of corporate North America had deployed a wireless solution by the
beginning of 2002 according to some IDC survey results (Draper 2003).
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However, the ability to generate benefits from wireless technologies has
fallen far below expectations (Kurzweil 2004 p.37). General benefits have
been widely recognized. They have been n1entioned in terms of anywhere
and anytime information access, increased freedom, connectivity on the
move, etc. Nevertheless, we see wireless technology everywhere except in
profitability statistics (Dekleva 2004 p.112 citing Brynjolfsson 1993). Is
wireless really the next big thing? Will wireless technologies revolutionize
enterprises? Where do wireless benefits come from?

Firms contemplating new technology implen1entations such as wireless
information systems need to find answers to these questions, and it is the
responsibility of scholars to question some of the established, straight
forward answers.

1.2 Underlying Views and Perspectives
The present study is anchored in the information management (IM)2 research
field because it addresses primarily interactions between organizational and
technical issues when studying what look like technological artifacts. An
interest in information technology lies at the heart of some IM research,
including some of my own. Yet the idea of an infoffi1ation system (IS) is
meant to capture more than the presence of information technology. IM
research is rooted in technology, but expresses an understanding of
organizations.

Consequently, the area of information management is complen1ented by the
study of organizational innovation in general and process innovation in
particular. This approach reflects an underlying personal assumption that
information systems are technology based innovations, a view shared by
other researchers in the IM area (e.g. Keen and Scott MOlion 1978;
McKenney and McFarlan 1982; Kwon and Zmud 1987; Swanson 1994;
AlIen 2000; Baskerville and Pries-Heje 2001).

In addition, research in information management tends to borrow theories
from other related areas because of its novel scholarly character. Just as this
work does, earlier IS investigations have borrowed theories and models from
the innovation and diffusion research traditions (e.g. Cooper and Zmud

2 The academic field of Information Management (IM) is also known as Information
Systen1s (IS) or Management Information Systems (MIS)



6 • Re-innovating the Existing

1990; Baskerville and Pries-Heje 2001). The combination of these two
different theoretical research fields deepens our understanding of underlying
organizational innovation processes (OIP).

Lastly, it should be noted that harnessing emerging technologies throughout
their life cycle also influences competition among individual con1panies.
Some companies succeed in managing the organizational innovation process,
and they develop a number of capabilities that provide them with sustainable
advantages, i.e. long-term benefits. This standpoint is supported by the
resource-based view of the firm that will be discussed later in this work. The
OIP is thus considered here as the implementation of information systen1s in
business process resulting in new work practices in order to obtain
sustainable advantages through the development of capabilities (cf. Figure 1
below).

Capability
Development

Sustainable
Advantages

Figure 1 The organizational innovation process (DIP)

This particular study of organizational innovation processes can be placed
among the softer management contributions to the IM literature (Currie and
Galliers 1999 preface). The harder information management approach,
including areas such as database management, programming and information
technology, has a stronger focus on technology design issues, whereas the
softer emphasizes managerial issues (Currie and Galliers 1999 preface) with
a stronger focus on the organizational aspects of system development and
in1plementation.

Within this research tradition the areas of technology managen1ent,
managing innovation and change management are relevant to this study.
These areas consider the organizational innovation process as an instance of
IT-related change initiatives.

The area of change managen1ent is sufficiently broad to include the
management of innovation. Therefore one can find references to change
managen1ent theories throughout this study. However this investigation does
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not primarily apply a change n1anagement perspective, at least not change
management dealing with project management and similar activities.

Furthermore, this study analyzes the implementation of wireless information
systems in business processes, and therefore another area informing this
work is Business Process Reengineering (BPR) research. Wireless informa
tion systems, like any other types of information technology, are typically
difficult to study in isolation. There is growing consensus among researchers
that the impact of IT-related technology needs to be assessed in conjunction
with the business process that is affected or enabled by the technology
(Langefors 1966; Lundeberg, Goldkuhl and Nilsson 1981; Davenport and
Short 1990; Davenport 1993). Thus, my focus is on the management of new
technology when in1plemented in core business processes. However business
process reengineering is not the main focus of this work because of its
radical change implications and the "clean state approach".

1.3 Purpose of the Study
Thus, this dissertation investigates the management of technology imple
mentation from an information management perspective in order to
understand the dynamics of process innovations inside organizations. We are
now ready to state the aim of the study against which the final results of the
dissertation will be evaluated.

The purpose of this study is to explore how technology intensive firms
develop capabilities while managing the implementation of wireless
information systems to support mobile workforces

This research rationale requires some clarifications. First, the development
of capabilities is important to firms because capabilities provide with a
source of sustainable and competitive benefits that can deliver high
performance and outperform competition. In this regard, a capability is
considered here as the ability to achieve and sustain superior performance.

The focus of this work is on firms that are technology intensive, i.e. firms
that use technology for their operations, without technology constituting a
part of their value proposition. In contrast, technology based firms include
technology in their strategic intent, and they are familiar with the technical
development. One practical consequence of this is the exclusion of firms
from the telecom industry. More specifically, the empirical material used in
the dissertation is based on three different organizations from the forestry
industry (Graninge), the transportation sector (Taxi Stockholm) and a
supplier of forklift trucks from the manufacturing industry (BT Industries).
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In addition, mobile workforces represent the category of users studied within
these organizations.

Finally, although a myriad of different technologies could be used, radio
based ones will be studied here. This study will investigate wireless
information systems in particular because of their role as emerging
technology. While the starting point for this dissertation is wireless
information systems, its end point is the development of sustainable
advantages. A sustainable advantage represents a long-term benefit
developed from an organizational capability.

The purpose of the study will be approached through the investigation of the
following research questions:

1. What challenges did the organizations studied encounter when
implementing wireless information systems to support mobile
workforces?

2. What capability development activities were carried out to meet
these challenges?

3. What capabilities did the organizations studied develop?

This research applies an intra-organizational perspective on the use of
information technology. Although inter-organizational studies are becoming
more popular, the complexity of the issue justifies studying the implementa
tion of wireless information systems within the boundaries of the
organization. This places a number of information systems outside the scope
of this research, including inter-organizational collaborative systems such as
extranets or electronic communities of practice. Of course, this delimitation
of inter-organizational systems does not exclude the study of inter
organizational relations between technology developers and consumers, or
using the terminology above to be more precise, between technology based
and technology intensive firms.

The notion of challenges in this work represents demanding situations which
require great effort to resolve. They are triggers of the process of going from
a current state to a future desired state; therefore they are treated as
precursors of change processes. One assumption is that challenges trigger
activities, son1e of which help organizations to develop advantages.

The dissertation consists of a collection of four different papers included in
Chapter 8 through 11 and a preamble. The first seven chapters in the
dissertation comprise this preamble. These four papers are based on earlier
publications in conference proceedings, a journal and a book. The preamble
summarizes and further develops the results included in the papers. Further
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outline information on this dissertation can be found in Section 1.5
Dissertation Outline and Reading Instructions.

The audience of this work is meant to be acaden1ics from the information
n1anagement field. More specifically, scholars from the International
Federation for Information Processing (IFIP) constitute the main target
group for my research. Some members from the IM community founded in
1994 the IFIP working group 8.6 on "Diffusion, Transfer and Implemen
tation of Information Technology" (IFIP TC8 WG8.6). Researchers from
this group represent important discussion partners.

In addition, practitioners within the management function at any technology
dependent organization that cope with change processes and new technolo
gies in their daily work represent an interest group for the results presented
in this dissertation. One such example is the managers who evaluate wireless
technology investments. This group consists of people that need to
understand the potential of the technology in order to identify what expertise
is needed and to locate it.

Finally, the purpose of this study is not for prediction of organizational
innovation processes, but for the exploration of the specific phenomenon.
This research does not try to perform any test nor experiment on pre-defined
conceptual models but to increase the understanding of organizational
innovation processes through qualitative data analysis gathered through a
number of activities such as interviews and other similar sources (see further
discussion in Chapter 2 Methodological Approach).

1.4 Setting the Stage

In this section, in order to increase the understanding of the subsequent
analysis, I describe some of the building blocks used in this dissertation in
more detail. This section also includes a discussion about the scope of the
dissertation. First, it describes a number of theoretical delimitations and then
some empirical material, as illustrated in Figure 2 below.

Figure 2 Setting the stage
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1.4.1 Organizational Innovation Processes

By way of introduction, let nle explain in more detail the meaning of the
concept of organizational innovation processes (OIP) as used in this
dissertation. More specifically, OIP denotes the process organizations go
through when implementing new technology. This approach requires the
application of a process theory to the study of innovations inside organi
zations. This is done by analyzing how innovations emerge, develop, grow
and terminate inside organizations. Thus, the temporal sequences of
activities are important and studied through qualitative methods in order to
decompose the innovation process into its component phases.

Thus, the research focus in this dissertation is the implementation process
within organizations, in contrast to other streanlS of research within
organizational innovation studies that stress for example the determinants of
the organizations' innovativeness or the diffusion of an innovation over tinle
and!or space (cf. Wolfe 1994).

From all this, it follows that my research focus is on process innovations
rather than product innovations (Daft and Becker 1978). Instead of studying
the emergence of new technologies or products and their penetration into a
certain industry, process-innovation research studies the implementation of
new technologies in organizations and the way these inlplementations
influence competition anlong individual companies.

Process innovations require, among other critical factors, complex imple
nlentation decisions involving many stakeholders with different, sometimes
contradictory, interests that have to be taken into account. Moreover, the
decision to invest in a new technology is followed by the introduction of the
technology. The implementation requires users' adaptation to new work
practices and organizational change.

Needless to say, this dissertation will study innovation processes concerned
with information and communication technology. Consequently, technology
plays a significant role in the final solution adopted although the origin of
the process may be any kind of perceived challenge or future opportunity.
Processes leading to new work practices that are technology independent are
outside the scope of this work.

Finally, in this dissertation the organizational innovation process is
considered to be cyclical. Martensson and Valiente (2006) explain how
sequential technology generations are implemented to improve a particular
application role in the company. The dispatch application of taxi cabs is
gradually improved through the installation of telephones in taxi stands, CB
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radios in the cars, GPS navigation, etc., i.e. different technological
generations. The application role remains stable, but the implen1entation of
subsequent generations of technology (re-innovating) results in the overall
improvement of the organization's IT platform (the existing).

1.4.2 Wireless-Information-Systems Implementation

Let us now define wireless information systen1s. WIS are treated as a
subcategory of information systems in this dissertation. Although there are a
nurrlber of approaches to what an information system is and is not, I ground
my view on a traditional and well accepted definition of Laudon and Laudon
(2002), that describes information systems as a set of interrelated compo
nents that collect, process, store and distribute data to support decision
making, coordination and control in an organization. This definition builds
upon Langefors' (1966) view of information systems with one distinction.
Langefors includes the users in the concept of information system. For him
the people serving and using the IS are an essential part of it. However, for
Langefors the users do not need to be people as in the case of the thermostat
in a refrigerator (Langefors and Dahlbom 1995 p.56), what we today call
machine-to-machine con1munication. For practical purposes, people are not
included in the definition of information systems used in this study.

Moving from here to the further specification of information systems by
adding the attribute wireless should be straightforward, one might believe. A
good guess could be an IS without wires. However, anyone with insight in
the telecommunication industry, where wireless technology was first
developed, knows that this term and especially the near-related concept of
mobility requires a more careful analysis: Does wireless mean mobile? How
should we classify fixed wireless devices? But if the devices are fixed should
we consider the applications being mobile instead? Is then Microsoft's
exchange mail-server mobile when accessed from a stationary computer? I
will discuss these and other related issues in Chapter 3.

Next, I would like to address the novelty of WIS as they are considered here
IT-based innovations. As stated in the introduction to this dissertation two
recent innovations have been the Internet and the cellular phone. The
merging of these two technologies creates new possibilities within the
industry, which will probably join the list of innovated markets. For
example, today 3rd generation systems (a wireless standard commonly
known as 3G or UMTS) already provide wireless access to Internet-based
services.
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While radio-based voice communication has been around for a long time, the
possibility of transferring data over radio links has developed more recently.
Although technically the difference between voice and data comn1unication
is not obvious in today's network systems (both speech and data are
transferred digitally), there exist some substantial differences between the
two. One important issue is that voice is a standardized application with
clearly defined boundaries and functions easily communicated to customers
while data applications can be tailored through an infinity of different
services depending on the specific needs of the customers. Moreover,
requirements such as real-time, delay-sensitive and proprietary technology in
the case of voice communication contrasts with best-effort communication,
possibility of resending information and open development standards in the
case of data based services. This is primarily a distinction that builds on the
different mindsets underlying the telecom and datacom industry respectively.
I will use a system's functionality in n1anaging data communication as the
distinctive element for a WIS even though the difference between voice and
data is not crystal-clear. It is often the case in a WIS that both voice and data
are used in a complen1entary fashion.

Another interesting dimension of a WIS definition is its system character.
System here is defined according to Langefors (1995 p.55) as a collection of
entities with relations among them. Through the relations, the entities are
connected to form the whole of the system. This research does not focus
solely on specific technologies or terminals, but on a set of interrelated
components consisting of standards, applications and devices that in
combination are used to make data accessible independent of place and time.
However a constituent element of the system studied in this dissertation is
the obligatory presence of some kind of wireless technology either in the
devices or the system. These ingredients may be both fixed, as in the case of
a wireless LAN (WiFi) base station or non-fixed as in the case of a GPS3
receiver installed in a taxi cab.

In the description above three different dimensions have en1erged that are
important when characterizing the empirical n1aterial used in this study.
First, we discussed the degree of complexity of the technology itself, ranging
from standalone products such as a handheld device to large and complex
organizational information systems like an airline reservation system.
Second, communication purposes divide technology into speech/voice

3 Global Positioning System used for the location of objects
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services and data based services. In the first case we have services such as
the plain-telephony service (POTS) and at the other extreme examples like
real-time, stock-information applications. Between them, there is a spectrum
of services combining both voice and data. Finally we distinguish systems
that are independent of wires to function but are heavily dependent on
batteries or other types of power mechanisms and wired based technology.

Putting these pieces together we obtain Figure 3 below where WIS is located
in the upper, right-hand, back corner of the cube.

System ...
ERP WIS

Standalone Wireline Wireless
product ...- - -- - -- -- -- - -- - -- -..

1t

",~'bo

"" <:::Jl:f.

,,"0:-
.' flJrz)
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Figure 3 Wireless information systems

Notice the location of Enterprise Systems (ERP) in the cube. Nowadays
more and n10re ERP systems contain modules or applications to support
mobile workforces and could thus be placed nearer WISe However mobility
support functionality is not a necessary feature of the ERP, although in some
of the cases studied the ERP included wireless functionality. Moreover
implen1entation of ERP is treated as a separate theoretical area elsewhere
(e.g. Robey, Ross and Boudreau 2002).

Finally it is worth noting that wireless information systen1s represent
emerging technologies, i.e. technologies under development. The process of
technology diffusion from developers to consumers becomes thus a central
issue in this particular context. Therefore new applications are often
developed together between technology-based and technology-intensive
firms.

Time is ripe to give an example of a wireless information system taken from
one of the cases utilized in the dissertation. Articles 1 and 3 in this disserta
tion describe the WIS implemented at Graninge, a forestry and sawmill
company located in the north of Sweden. In order to improve the n1anage-
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nlent of the timber supply chain, the company inlplemented an information
system that used wireless technology. The information system consisted of
several components. The units (harvesters and forwarders) operating in the
forest were equipped with vehicle conlputers connected to a radio link. The
radio communication module enabled both data transmissions and internal
radio communication. At the central office a dedicated conlmunication
computer was set up. This communication processor acted as a gateway
between the forest units and the central information systenl in order to
update harvest data sent directly fronl the field and to nlake prognoses that
were forwarded to the mobile operators in the forest units. This is an
example of a complex system that uses both voice and data communication
enabled by different wireless technologies.

Finally, in this dissertation implementation is considered in its broader
meaning as the process of putting an information system (in this particular
case a WIS) to use within an organization. This process is denominated as
the organizational innovation process if sustainable advantages are obtained
through the development of capabilities.

1.4.3 Mobile Workforces and Blue Collar Workers

As I said by way of introduction, technology per se has not been the focus of
this study. Therefore the choices presented above have not been clear from
the beginning of this research. These have evolved fronl nlY initial interest in
technology usage. Therefore another dimension that has helped me to
specify the object of study is the end-users of the systems.

This new dimension adds a fourth dimension to the description presented
above. Although WIS can be used by many different types of people at
different levels inside an organization, the primarily category of users in
focus here is nl0bile workforces.

A legitimate question then would be what I mean by mobile workforces. Let
me take an example from a completely different area. Musicians play
different types of instrunlents depending on the music they want to perfoffil.
These instrllments are therefore tailored to their specific circumstances.

In a symphonic orchestra a full size musical ensemble typically uses four
groups of musical instruments: the strings, the woodwinds, the brass and the
percussions. They most typically perfoffil classical music or opera.
Performances take place indoors in a concert hall and may require the
audience to renlain very quiet. A different type of music is performed by the
street musician playing at different places with different instruments that
have to be carried along from place to place. At a street concert the public
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consists of people who happen to pass by. Finally we have the marching
band. A marching band consists of a group of instrumental musicians who
generally perform outdoors and who incorporate n10vement - usually son1e
type of marching - into their musical performance.

Whereas the symphonic orchestra has a reduced mobility limited to the
performance stage, two different types of mobility can be identified in the
other performers. Both a marching band and a street musician require
mobility to perform. Yet the former plays while moving whereas the latter
plays at different locations. The degree of mobility determines which type of
instnlments are suitable for each situation, which in turn influences what
kind of music they play.

In the same way, different technologies help different groups just as different
instruments help different types of musicians. Mobile workforces sometimes
have to play on the move (service technicians) or while moving (taxi
drivers). The key issue is to be able to provide them with relevant data to
perform their work more effectively. In my case studies, I have both the
street musician case as in the BT Europe and the Graninge case and the
n1arching band case as in Taxi Stockholn1. Son1e other examples of mobile
workforces include sales forces, consultants, service technicians or field
engineers. Thus mobile workforces consist of field personnel covering the
completion of work away from the company's offices.

However the group of interest is not fully delimited yet. A report published
by the Swedish National Post and Telecom Agency (Areskoug 2003) pointed
out the tendency of technology developers to stress that wireless data
communication services are most beneficial when used by white collar
workers such as marketing and sales people, or other management level
categories within organizations. However what I have experienced is that
people working with service, repairs and installations benefit most fron1
ubiquitous data access. This group has thus been in focus for this study.
They are categorized here as blue collar workers (BCW).

In this study, a blue-collar worker is an employee who performs manual or
technical labor, such as in a factory or in field environments in contrast to
white-collar workers, who do non-manual work generally at a desk.
Although the tern1 blue-collar worker has a stereotypical connotation due to
some of the distinctive elements such as fewer requirements for formal
academic education, the environment of the blue-collar worker makes them a
prin1ary target when developing wireless solutions. These technologies often
target their informational and communicative needs very well (Brodie and
Perry 2001). The technology can really be developed to support the dynamic,
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flexible and often urgent nature of the work that this type of worker
performs.

Blue-collar workers do not usually have extensive experience of information
technologies. As training often takes place on the job while working, they
have not come in contact with information technologies such as personal
computers. However they have extensive experience using cell phones. This
fact has attracted the attention of some govemnlental agencies such as the
Invest in Sweden Agency (ISA) as an opportunity to expand IT-usage among
a new category of people.

Some examples of mobile, blue collar workforces are photocopier repair
men, mobile hairdressers, electricians, electric meter installers, painters and
decorators, plumbers, etc.

Before finalizing this section, let me add a few words about the types of
companies that constitllte the object of study in this work. The distinction
discussed earlier between technology based and technology intensive
companies has been used in previous research (e.g. Leonard-Barton 1995
p.140). In the former case, technology has strategic importance. In the latter,
companies may also use technology strategically but do so without
mentioning it in their strategic statement. The companies studied in this
dissertation belong to this latter group. Further discussion about conse
quences of this choice is included in the methodological part of the
dissertation.

In summary, this study encompasses the implementation of wireless
information systems franled as complex systems consisting of different
radio-based technologies for the benefit of mobile workforces in general and
blue collar workers in particular.

1.5 Dissertation Outline and Reading Instructions
This dissertation consists of four articles and a preamble, herein identified as
the dissertation. The outline of the chapters included in the dissertation
appears in Figure 4 below. The disposition follows a traditional arrangement
of a dissertation based on the collection of papers. The preamble provides an
overall picture of the dissertation and precedes the articles. However, the
preamble in this dissertation is longer than usual because it both summarizes
the results included in the papers and develops them further.
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The preamble consists of seven chapters in total4
• After the introductory

chapter, there are discussions of methodology and earlier research within the
area. Chapter 4 includes a summary of the papers, and Chapters 5 and 6
present an analysis of challenges and capabilities respectively. Finally the
conclusions close the preamble.

Chapter 4 bridges the gap between the theoretical foundations of the
dissertation and the analysis presented in Chapters 5 and 6. Chapter 4
includes a sun1mary of the papers and a brief discussion of each company
case used in the analysis. It includes moreover an epilogue with additional
interview material collected after three of the four papers were written.

_-'- ~~~~_~_~I_~ -'-_C ~~~~~_I_~_~ ~_

Figure 4 Dissertation outline

Finally, let me offer an additional reading guide. The structure of the
dissertation supports the reading of both the preamble and the papers

4 Often a preamble is understood as a brief section that introduces the rest of a book.
The use of the word preamble may be n1isleading because the prean1ble in this
dissertation constitutes the larger and more central part of it. However, the need to
be able to refer to Chapters 1 through 7 unambiguously and the fact that the
preamble in this dissertation is longer than normal, leaves limited opportunities for
any other term making this the less inappropriate one.



18 • Re-innovating the Existing

separately. Chapter 4 increases the independent character of the preamble,
and Sections 4.1 through 4.4 may be skipped if the papers have been read.
However, the descriptions in the epilogue (Section 4.5) are not included in
the papers, and they should be read before proceeding to the subsequent
analysis.

1.6 Preview of the Study and Major ContribLltions
This dissertation develops a models of organizational innovation processes
that helps us to identify a number of organizational challenges. This
conceptualization provides a picture of information systen1s implementation
mainly framed as a development process rather than a formal investment
decision. Some characteristics recognized in this model are that these
processes are not linear; they comprise the development, installation, use and
abandonment of technologies; they include both analytical and creative
aspects of change management; and they should take into consideration the
future renewal of technologies early in the process.

Next, the organizational challenges are analyzed to see how they were
managed to create capabilities that are sustainable over time. This is done by
describing a number of capability-development activities that led to a
number of advantages in the cases studied. At a general level of analysis,
four different types of challenges were identified, nan1ely technology
assessn1ent, work system alignment, blue collar worker adaptation and
renewal timing. In the subsequent capability analysis, the distinction
between operational and improvement capabilities provides a dynamic view
of resource management inside organizations that helps us to distinguish
between abilities that are longer-lasting than others.

The description covers both a number of wireless-specific capabilities
themselves and how these capabilities developed into advantages. The
wireless-specific capabilities are the spatiotemporal, radio-engineering and
connectivity capabilities that provided the organizations with temporary
benefits.

Finally, a nun1ber of paradoxes described in the closing chapter emphasize
the fact that organizational innovation processes are not always predictable.

5 For a detailed discussion about my understanding of the concept model see section
2.1.4 Case Study Research Strategy
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The only way to reconcile apparently contradictory evidence about
organizational innovation processes is to evaluate each particular case. Each
innovation process in general and each wireless information system
implementation in particular has peculiarities along several dimensions,
which are important to identify and understand.
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2 Methodological Approach

Now that we know what our aims are in terms of the purpose of research, I
will describe how to achieve them. Research is often about choices and
finding one's way through in the research labyrinth. These choices are
sometimes personal and sometimes less so as they are influenced by earlier
choices, that are influenced by earlier choices, that are ... and so on.

The section starts with a general discussion about the research terrain to be
traversed. This means covering different methodologies within the
information management area. It represents the map that permits me to
delimit available research strategies when choosing my own personal way.

This trail is the subject of the second part of the chapter. It is here that the
discussion becomes more specific, and a path that crosses the terrain is
envisioned. This path changes shape along the journey. Sometin1es it
becomes a rough mountain track, other times a broad trail through the open
countryside. And in the end, it has often been my own personal interests that
have kept me on track.

These interests are discussed in the third part of this chapter. It describes
some personal interests in the area developed along the research journey.
These interests represent my own learning process. Finally the chapter closes
with a discussion about research quality.

2.1 Research Strategy

Research is about choices. A research strategy represents the glue that holds
these different choices together. Hopefully these parts form a credible
picture of research. This picture is presented here and consists of a preferred
methodology, a research theory and a research purpose.

2. 1. 1 IM Methodologies

There exist a number of different methodologies that have been used
traditionally within information n1anagement research6

. To put case studies,
the preferred methodology for this particular study, into this context I will
deal briefly with laboratory experin1ents and surveys, two of the most

6 For a detailed description of the different approaches see Galliers (1992 p.147ft)



22 • Re-innovating the Existing

common methods used within the area. In addition, the increased popularity
of action research (Baskerville and Myers 2004) justifies its exposition as
well.

Laboratory experiments measure dependent variables in controlled
environments. This type of study tries to reveal relationships between
dependent variables and independent ones manipulated according to
previously detem1ined settings. Traditionally information systems success
has been the dominant variable searched for (DeLone and McLean 1992). A
number of independent variables have been used to explain IS success. Some
examples are: System Quality measured as Ease of Use (Belardo, Karwan
and Wallace 1982), Response Time (Conklin, Gotterer and Rickn1an 1982),
etc; Information Quality measured as Report Usefulness (Mahmood 1987),
etc; Use measured as use or no-use of a certain system (Alavi and Henderson
1981), Motivation to Use (DeSanctis 1982), etc.

Surveys are snapshots of situations undertaken using questionnaires from
which inferences between the dependent variable in question and the set of
independent ones are carried out (Galliers 1992 p.153). Surveys are a better
means for looking at a greater number of variables than laboratory experi
ments. However limited insight is provided regarding the causes behind the
phenomena under study.

Action research represents the third type of study used by information
systems researchers that has achieved greater acceptance recently. The
action researcher not only tries to generate theoretical knowledge about the
examined object but attempts to change it by developing new solutions
(Small 1995; Kaplan 1998). This dual objective is achieved through
intervention and a critical reflection that is followed by a continuous
refinement of methods, analysis and interpretation of data based on the
experience developed (Dick 1999).

Finally, case studies (e.g. Markus 1983) are suitable when the researcher has
little or no influence over the studied environment and the study variables
are unknown at the outset of the research. In case studies the material
consists of multiple sources. They mainly deal with links of events to be
traced over time rather than with frequency or formal rules for inference.

All these methodologies can be classified along two dimensions as
illustrated in the matrix in Figure 5. The dimensions are the level of
influence over the object studied and the method of analysis used. Often
quantitative methodologies use variance theories to explain frequency or
inference between dependent and independent variables whereas qualitative
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methodologies use process theories based on sequences of events over time
to increase the understanding of phenomena.

Quanl-ital-ive Qualitative

Influence

No Influence

Laboratory Action
Experiments Research

Surveys
Case

Studies

Figure 5 Traditional methodologies within IM research

The classification above is not exclusive. It points out the normal and more
traditional ways of using the methodologies although these have sometimes
been used for other purposes than those identified in Figure 5. For example,
surveys can be analyzed in a qualitative way if they consist of open
questions (e.g. Thodenius 2005). Nevertheless, earlier studies using surveys
have nlore often than not analyzed the data in a quantitative manner.

2.1.2 Case Study as Preferred Methodology

This dissertation uses case studies as the preferred research methodology.
The reason why will be developed below.

First of all, it would be useful to make clear the distinction between case
studies as a methodology and case study descriptions used to report research
results, often in the form of rich descriptions. For example, action research
may also use case study descriptions to report on a particular piece of
research performed. However, case studies as a methodology are not only a
way of reporting research but also of carrying it out. Case studies as a
methodology focus on retrieving facts and data fronl events in retrospective
whereas e.g. action research does so in real-time. Let us therefore describe
case study as a methodology in more detail now.

Benbasat, Goldstein and Mead (1987 p.370) affirm that:

Hr...} a case study examines a phenomenon in its natural setting,
employing multiple methods of data collection to gather information
from one or a few entities (people, groups or organizations). The
boundaries of the phenomenon are not clearly evident at the outset of
the research and no experimental control or manipulation is used. "
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It seems inappropriate to perform the study of organizational innovation
processes outside the organizational context where they occur because of
their con1plexity. A different issue would be to study consun1er-oriented
solutions for the mass market such as the diffusion of cellular phones, where
laboratory experiments could help to analyze the most demanded type of
functionality among a particular customer segment. However, case studies
are more appropriate when examining contemporary events, such as the
implen1entation of wireless information systems in organizations, and when
studying a phenomenon that cannot be manipulated because of its complex
ity.

The choice of a case study approach is also based on Yin (1984 p.17), who
argues that case studies are appropriate when a how or why question is being
addressed regarding a contemporary set of events over which the investiga
tor has little or no control. Benbasat et al. (1987 p.371) also list eleven
characteristics of case study research (see Table 1).

Case Studies

Phenomenon is studied in a natural setting

Data are collected by multiple means

One or few entities (person, group or organization) are examined

The complexity of the unit is studied intensively

Case studies are more appropriate for the exploration, classification
and hypothesis development stages of the knowledge building
process

No experimental controls or manipulation are involved

The investigator may not specify the set of independent or
dependent va ria bles in adva nce

The results derived depend heavily on the integrative power of the
investigator

Changes in site selection and data collection methods could take
place as the investigator develops new hypotheses

Case research is useful in the study of who and why questions
because these deal with operational links to be traced over time
rather than with frequency or incidence

The focus is on contem pora ry events

Table 1 Eleven characteristics ofcase study research

Most of these characteristics are self-explanatory and do apply to this
research. However, I would like to add a comment on the complexity of the
study. As stated above, the complexity of organizational innovation
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processes is motivated by the agreement process required at different levels
inside a specific company. Among other things, contradictory interests have
to be taken into account and this leads to complex decision processes. Due to
this complexity, case studies may be more suitable than quantitative research
methodologies such as surveys.

Finally, a number of practical difficulties hindered the option of action
research although in principle it could suit this research also. The final
selection of methodology was very much influenced by site accessibility as
large number of wireless applications identified were either considered too
confidential by the companies involved, in a very early stage of the life cycle
or abandoned prematurely. In addition, the impossibility of a multiple-case
approach due to time consuming aspects and the manipulation of the events
represented additional hurdles to action research.

Different types of tools are available to the case study researcher. The
collection of the case study data from a case site can be performed through
different techniques. Some examples include content analysis, where the
researcher analyzes written material in connection to the case in focus such
as application descriptions, press articles, system documentation, etc.,
interventions where the researcher is a participant in the implementation of a
system or simply interviews based on oral interaction with participants, often
retrospectively.

These different ways of carrying out case studies are not mutually exclusive
and can be combined. They differ in the closeness to the phenomena studied
(cf. Martensson 2001). Content analysis represents a minimal involvement of
the researcher in the phenomenon studied. Interventions, often used in action
research, represent the other extreme of the scale where the level of
interaction of the researcher with the object of study is high. As we will
discuss later, this dissertation uses both interviews and content analysis,
which represent degree of intermediate closeness to the phenomena studied.

Having established case studies as the preferred methodology for this
dissertation, we will turn our attention to process theories which may help us
to understand the changes over time in the cases studied.

2.1.3 Process Theories Applied to Case Studies

Process theories seek to explain outcomes by examining sequences of events
over time. These types of theories are suitable for interpreting relationships
in organizational innovation processes. The implementation of wireless
information systems in organizations can be better understood through
moving pictures of change rather than snapshots. Therefore, process theories



26 • Re-innovating the Existing

are suited for the exploration of organizational innovation processes because
they provide richer process descriptions than variance theories. There is thus
growing support for the use of process methodologies instead of variance
theories when studying organizational innovation (cf. Van de Ven, Angle
and Poole 2000 pp.31-32).

Van de Ven and Poole (1995) present a topology of process theories based
on four ideal types that explain processes of change in the social, biological
and physical sciences. The four basic schools of thought that they identified
are: life cycle, teleological, dialectical and evolutionary theories illustrated
in Figure 6 below. I will briefly introduce each of these theories to position
my own preferred alternatives (cf. Poole et al. 2000 Chapter 3).

Stage 3
Harvest

Life Cycle
Stage 4

Termination

Stage 1
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Implement
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Dialectical
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Figure 6 Different schools ofprocess research

The life cycle approach is characterized by a linear and irreversible sequence
of prescribed stages that unfold along the change process. Normally, this
type of approach has a prefigured program or rule regulated by nature, logic
or institutions. Examples of life cycle theories include developmentalism,
stage theories of child development, organizational development, group
decision making, etc.

The teleological school is based on the assumption that development
proceeds towards a goal or end state. According to this theoretical perspec
tive entities of change are purposeful and adaptive. These entities, by
themselves or in interaction with others, construct an envisioned end state,
take action to reach it and monitor progress towards it. Event progression is
therefore based on recurrent, discontinuous sequences of goal setting,
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implementation and evaluation of achieved goals in order to proceed through
the change process. Cooperation and goal enactment are the primary motors
of change in this particular approach. This approach underlies many
organizational theories of change such as functionalism, decision making,
social construction, adaptive learning, etc.

The dialectical theory uses conflicts and confrontation between opposing
forces, interests or classes as the generating force for change processes. This
particular approach uses Hegel' s theory of thesis, antithesis in order to
achieve synthesis as the main explanation for change. Recurrent sequences
of conflicts and synthesis between contradictory values or events lead to
change. Nietzsche, Marx and Freud are the main pioneers in this area.

Finally the evolutionary approach was influenced by Darwin's evolution
theory. The key metaphor used in this type of study is the natural selection
based on competitive survival. From this perspective, change is based on
recurrent and cumulative probabilistic sequences of variation, selection and
retention of events. A more detailed description of each of these approaches
can be found in Van de Ven and Poole (1995) and Poole et al. (2000 p.56ff).

These approaches can be considered as ideal-types, and they describe
different motors of change. However combinations of these ideal types are
possible and can be found in earlier literature giving rise to hybrid change
theories (cf. Cule and Robey 2004). For the purposes of this particular study
both the life cycle approach and the teleological change theory will be used.

The dialectical and evolutionary approaches will not be used in the study.
The dialectical approach can be more appropriate to use when conducting
action research. In action research the researcher comes closer to the
phenomenon studied and it is easier to understand confrontations present in
the organizations. However, the purpose of the study and the choice made in
this research to keep the original cases non-anonymous (to increase research
transparency) makes the use of dialectical theories less suitable. Evolu
tionary theories explain change based on natural selection, better suited to
explain development in the natural world. Nevertheless, it is acknowledged
that these other theories could complement and provide further understand
ing of the phenomenon in focus. Their contribution is however more limited
than the preferred strategy and at the end of the day one needs to delimit the
study.



28 • Re-innovating the Existing

2.1.4 Case Study Research Strategy

Finally, there are different purposes for research. Yin (1984 pp.15-16)
describes research performed for exploratory, descriptive or explanatory
purposes. Case studies can be used for these three different purposes. For
example, an explanatory case study would try to explain causal links in real
life interventions; a descriptive case study would describe a real life context
in which an intervention has occurred; an explorative case study would
explore situations in which intervention has no clear, single set of outcomes.
As the boundaries between the strategies are not sharp they may sometimes
be combined within the same study.

The purpose of this research is primarily exploratory. This dissertation
develops a model of organizational innovation processes that helps us to
better understand how firms obtain sustainable advantages through the
development of capabilities. It develops a set of concepts and their mutual
relationships through the exploration of situations in which intervention has
no clear single set of outcomes. This exploration increases the understanding
of how innovation processes develop inside organizations.

It is important here to be clear about the difference between model,
fran1ework and methodology. Model is used in this work as a detailed
description used to help visualize something that cannot be directly observed
such as a possible system of human relationships. This is often done in a
simplified way. This use of the concept model is very sin1ilar to the
definition of framework, namely a conceptual schen1e, structure or system
that limits or outlines a particular set of circumstances. The terms model and
framework are used interchangeably in this work.

This definition of model differs from methodology (the process, technique or
approach employed in the solution of a problem) and method (a procedure or
process for attaining an object) and will not be used here when referring to
the organizational innovation process developed. The term theory will not be
used either. This term comprises a broader perspective referring to the body
of generalizations and principles developed in association with the practice
in a field of activity and forming its content as an intellectual discipline7

•

Another important choice when working with case studies is the selection of
the number of cases. In this research, case studies are used to extend frame-

7 Merriam-Webster's New International Dictionary, 3rd ed., s.v. "model",
"framework", "methodology" and "theory".
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works (analytical generalization) and not enumerate frequencies (statistical
generalization). Yin (1984) calls this type of generalization analytical
generalization or level-2 generalization. Lee and Baskerville (2003) use the
expression generalizing to theory. This is done through generalization from
empirical statements to theoretical staten1ents (Lee and Baskerville 2003
p.235). Several other authors have stressed the importance of generalizing
from empirical statements to theoretical statements (e.g. Walsham 1995;
Klein and Myers 1999).

There exist two alternatives regarding the selection of the number of cases,
namely a single-case study or a multiple-case study. According to Yin
(1984) a multiple case is better suited for theory building. This study
explores how firms develop capabilities while managing the implementation
of wireless information systems to support mobile workforces through
multiple cases. The exploratory research process is therefore based on literal
replication (literally finding the same results). According to Yin (1984) this
is the most appropriate way for exploratory and descriptive cases to work out
new frameworks. The alternative would be to use sampling logic as in the
case of explanatory case studies. Therefore the research strategy in this
dissertation is to use a multiple case approach as depicted in Figure 7 below.

Methodology Surveys Experiments Case Studies Action Research

Purpose

Design

Explanatory Descriptive Exploratory

1\
Single Case Multiple Case

Figure 7 Research approach

Let us conclude this section by saying that this dissertation uses an
explorative, multi-case study research strategy to explore how firms develop
capabilities while managing the implementation of wireless information
systems through the development of a model of organizational innovation
processes. Given this overarching research strategy, let us now proceed to
explain the n10re specific choices made in the study.
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2.2 The Exploratory Multi-case Study
The disposition in this dissertation follows an arrangement based on a
collection of articles. Therefore the dissertation consists of four articles and a
prean1ble. The preamble provides an overall picture of the dissertation, and it
appears before the articles. Nevertheless, the three different cases represent
the main empirical material of the dissertation and these are described in this
section before the articles.

2.2.1 Case Study Companies

This study consists of an exploratory multi-case study. The organizations in
focus have been Graninge, a forestry and sawn1ill con1pany in mid-Norrland
(Northen1 Sweden) that uses wireless information systems to improve the
supply chain management of timber; Taxi Stockholm, a 107-year-old
Swedish taxi driver cooperative with a membership of about one thousand
taxi owners using wireless technology to increase efficiency in the customer
dispatching process and finally BT Industries, a supplier of forklift trucks
that has equipped its service technicians with handheld terminals to improve
the service-order process.

Let us discuss now the distinction between technology based and technology
intensive companies (e.g. Leonard-Barton 1995 p.140) introduced earlier to
place these companies in a broader context. This classification distinguishes
firms that encourage the development of radio-based systems (e.g. Ericsson,
the Swedish provider of telecommunications equipment and related services)
and those that utilize technology in its own processes such as Taxi Stock
holm.

In the first case, technology has strategic importance. These firms enjoy a
high degree of familiarity with technology, and their search for new sources
of technological competence ends up in acquisitions of other smaller firms.
This often requires having financial resources. On the other hand, tech
nology dependent companies n1ay sometimes use technology strategically,
but technology is not an explicit part of their mission statement or strategy
documents. Technology has operational importance, and their level of
familiarity with emerging technologies is linlited.

From this emerges a difference between the level of technological familiarity
and its strategic importance. This distinction helps us to place different types
of companies in the chart below (cf. Figure 8). The case study companies of
this study are also placed in the chart.
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Figure 8 Classification offirms according to the role of technology

Sometimes the terms technology developer and technology consumer have
been used in similar ways (Klein and Sorra 1996; Martensson 2003).
Because these terms are also used in the dissertation it should be useful to
clarify the relationship and the difference between technology
based/developer and technology intensive/consumer as these two pair of
concepts are not completely synonymous. The confusion concerns the term
technology consumer and technology based firms. Firms exist that do not
develop technology but put together different systems to deliver technologi
cal services. These firms can be classified as both technology based and
technology consumers. Taking an example from the industry in focus for this
dissertation, telecom operators such as Telia (the Swedish incumbent
telephone operator) does not develop technology (it buys the technology
from e.g. Ericsson) and therefore can be classified as a technology consumer
firm. Nevertheless, Telia includes technology in its mission statement and
therefore can be considered technology based also (cf. Figure 9 below).

Technology Developer ----1 Ericsson I}
I

Technology Based

{

I Telia

Technology Consumer I

Graninge ~ Technology Intensive

Figure 9 Technology-developer and technology-intensive firms

Therefore, it should be noted that the term technology-intensive firms
con1pletely delin1its the type of organizations studied in this dissertation. The
terms technology based and technology consumer are also used in the
dissertation but only when there is no risk for confusion.
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Selection ofcases

Given the choice to study technology intensive companies, the question
remains why the selection of the particular case companies. The choice of
the organizations presented above was driven by three primary criteria: (1)
proven wireless applications were demonstrably used; (2) the technology
was implemented in core business processes, not in peripheral parts of the
organizations and; (3) the applications were used to support mobile
workforces, sometimes also called field workers. As indicated earlier, the
selection of companies was finally influenced by motivations of site
accessibility. Many implementation of wireless inforn1ation systen1s were
considered too confidential by the companies involved.

The case companies were approached progressively and different degrees of
contact have been kept with all of them during my entire research period.
The first case was Graninge which actually triggered my interest in the
implementation of wireless information systems into organizations. The first
contacts were made in 2001 in connection to a student master's thesis at the
university (Nilsson 2000). A follow-up study in the spring 2005 was carried
out consisting of interviews with managers from both Graninge and Svenska
Cellulosa Aktiebolaget (SCA), the new owner of Graninge since late 2003.

Next case selected was Taxi Stockholn1. The first study was perforn1ed in the
fall of 2001, and a follow-up project with additional interviews was carried
out during the spring of 2005. Both Taxi Stockholm and Graninge were
included in an early project called The value ofmobile business processes 
Evidence from Sweden and the Netherlands. This was a comparative study
of different wireless cases in the Netherlands and in Sweden. The main cases
from the Swedish side were the two mentioned above. Moreover, we
included a case about a parking payment service that uses cell phones
implemented in the Netherlands. This study resulted in a couple of papers
theoretically anchored in both mobility and business processes. One of these
papers is included in this dissertation as Article 1 (cf. Chapter 8).

Finally, during this descriptive, international study I came across another
interesting case from BT Industries. The similarities of this case to the earlier
ones and the fact that I aimed at an exploratory research process based on
literal replication made it attractive for my dissertation project. In addition,
personal contacts with another researcher that had investigated an earlier
implementation of the company's new Enterprise Resource Planning (ERP)
system facilitated accessibility and provided background material on the
company. The first study took place in 2003 and the follow-up study in the
spring 2006.
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This last case study was carried out within the context of a larger research
project called "Mobile Solutions in Organizations". Among other activities,
we built a database with small case studies called caselets alongside the data
collection for the BT Europe case in cooperation with other colleagues. The
idea was to find similar cases both published in journals, identified in the
popular press or carried out ourselves that could serve as examples of
wireless technology in practice. This database consists today of around 30
caselets and although they are not mentioned in the dissertation they have
been very useful for orientation purposes.

Summing up, this dissertation consists of three retrospective case descrip
tions each covering a time period from the early 1990s until 2006 (cf. Figure
28 later in this dissertation). However the data collection activities were
carried out at different points in time between 2001 and 2006. The collected
n1aterial will be discussed next.

2.2.2 Data Sources from the Cases

Yin (1984) distinguishes six sources of data collection in case studies. These
are documentation, archival records, interviews, direct observations,
paliicipant observation and physical artifacts. We will now discuss what
each of these sources consists of and how it has been used in the dissertation.

Written documents

I have collected written documents during each visit to the case organiza
tions, either in connection to interviews, field visits or direct observations.
These documents consist of annual reports, marketing brochures, product
information, application descriptions, etc. This type of documentation has
been mainly used for verification purposes and to corroborate information
from other sources. One special form of written documents consists of press
n1aterial such as journal articles, press news and sin1ilar material. I have
collected around thirty articles during the period in relation to the three
cases. Finally, one dissertation (Gare 2003) and an article (Westelius 2006)
about BT Industries and a master's thesis about Graninge (Nilsson 2000)
were also used in this study. These documents have provided me with an
outsider's perspective on the cases.

Archival records

I have also used archival records in this study. Archival records consist
mainly of digital documents provided by individuals, either in connection to
interviews or through e-mail conversation. Part of this material is classified
as confidential, such as evaluations of the projects, performance metrics,
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power-point presentations for the board, business cases, etc. This material is
highly quantitative and its use has been limited in the case descriptions. This
material has always been used in accordance with the guidelines agreed with
the organizational sponsors in each case.

Interviews

This study consists of around 50 interviews, and they represent the main data
collection activity in this dissertation. Appendix 3 presents a list of everyone
interviewed for this work. They are divided case-wise. In addition,
interviews from an early pilot study with managers from the telecon1
industry and other industries are included. These interviews were carried out
early in my research project and helped me to delimit the object of study in
this dissertation.

The list includes general managers, IT specialists, project n1anagers and
users of the systems. All the interviews lasted between one and three hours.
When more than one person participated it is indicated in the appendix. The
interviews were semi-structured and open-ended. This means that an
informal protocol was prepared before each interview. The protocol was
discussed with the other researcher in the cases were n10re than one
researcher carried out the interview. These protocols were seldom sent in
advance to the interviewees. However, background infoffi1ation was always
provided via e-mail. The interviews consisted of questions about facts and
opinions about events. Often the interviews were used as a basis for further
contacts in the organization.

Transcriptions of the interviews were made directly after the interview. In
the case when a digital recorder was used (all interviews since 2003),
transcriptions could be postponed. In these cases transcriptions were literal
whereas in the earlier interviews, notes were carefully collected during the
interview, and complemented with additional annotations and site impres
sions for further analysis.

Direct observations

According to Yin (1984) field visits to the case study site permits direct
observations, which serve as another source of evidence for the case study.
Direct observations of the phenomena studied were possible because of the
contemporary events studied, although the interviews were always
perfoffi1ed retrospectively.

The main field visits carried out consisted of a number of visits to the call
centre at Taxi Stockholm, one visit to the Bollstabruk sawmill in Sundsvall
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(Sweden), a quick overview of the IT support centre at BT Industries in
Mjolby, a demonstration of geographical information systems used in
transportation vehicles and control-offices during a forestry conference in
Knivsta (Sweden) and finally the demonstration of BT Industries' applica
tion at the system-supplier development lab. Observational protocols from
these visits were used as part of the case study protocol.

Participant observations

One important practice during this study has been the observation of the
technology studied in use. Thus, participant observation is another type of
data source used in this study. I have, in agreement with the organizations,
traveled with a taxi driver and followed a service technician from BT to
gather experiences from the field. In addition, interviews with researchers
from the Swedish Forestry Research Institute (Skogforsk), who had carried
out participant observation at different sites of forestry-machine operators,
provided additional insights about usability aspects of forestry applications.

These observations of the technology in use at work were carefully
documented after each visit, and they represented invaluable aid for deeper
understanding of the user problems, some of which I could experience
personally. For exan1ple, at BT Industries I could experience myself some of
the input difficulties when searching for reserve parts in EASY, while
helping one service technician to report a work order at the customer site.

Physical artifacts

Finally, physical artifacts were not collected actively during this research but
I came across several when present at the different interview sites or in
sin1ilar contexts. For example I had access to the handheld tem1inals used by
field technicians, the dispatch terminals in taxi cabs, the computers installed
in harvesting machines, etc.

In connection to these artifacts, namely the wireless terminals, I had access
also to system manuals and documentation of the devices both digitally and
in paper.

2.2.3 Analyzing the Data

The discussion about data analysis included in this section refers only to the
additional research performed in preparing the preamble of this dissertation.
Each article of the dissertation describes its own data analysis methodology
that, in some cases, differs from the one explained here.
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The analysis of all this material aimed at the development of three different
case descriptions. A timeline of the cases was developed to organize the
material collected.

The first step in the data-analysis process consisted of the identification of
events. Events were defined as descriptions of happenings or occurrences
originating from empirical observations. These events could be derived from
an interview extract, a press release, an observation at a case site, etc.

The next step consisted in the classification of events. A number of
theoretical constructs from aggregated observations were developed. An
event could be thus classified according to the following list.

Activities. These were major recurrent events. For example prototype
tests at Graninge represent activities carried out periodically to improve
the usability of the wireless system.

Context-internal incidents. These are events in the organizations housing
the innovation. For example the new appointment of a CEO represents
such a context-internal incident.

• Context-external incidents. Events that are external to the organization
studied are considered context-external incidents. For example, Taxi
Stockholm's system supplier (Digital Dispatch) opened a sales and
customer support office in Stockholm because of their cooperation with
the company.

Observations. They represent the result of carefully watching something
at the case site. The problems experienced with spare-parts stock in the
service vans of field technicians at BT illustrate this.

Ideas. These were suggestions related to the development of the core
innovation. The possibility to automatically attach marketing flyers to
work order notifications e-mailed to customers emerged as an un
expected opportunity after the system launch of EASY at BT.

Outcomes represent the result of a prior event or action course. The press
conference held at the Vilhelmina district in Northern Sweden after the
finalization of the pilot implementation at Graninge is such an event.

People. Role changes connected to the core innovation were classified as
people events. One example of a people event is the development of a
businessman-like role of service technicians at BT.

These different types of events described above are not mutually exclusive.
This is however not a problem because some of the events identified could
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actually provide insights into different dimensions of analysis. For example
the appointment of a new CEO could be both a context-internal incident and
the result of a prior event or action course (outcome). Moreover, different
people could interpret events differently, sometimes even contradictorily. An
outcome, Pathfinder's halt (the dispatch system at Taxi Stockholm) was
interpreted differently by the company and the systen1 supplier. These
different perspectives about an outcome, activity, incident, etc. formed a
holistic picture of what was going on at the organizations.

The analysis was done through a database with event tables consisting of the
following fields: Event_id, Event_Type, Date, Title, Description,
Data_Source, and Classification. The field Description contained the
necessary information about an event connected to a specific point in time
(Date) and subsequently categorized as an indicator of a theoretical patten1
(Classification).

Finally, these events were classified for pattern-matching purposes according
to three different levels of analysis described later in Chapter 5 and 6. These
categories were (i) Development Stage; (ii) Type of Challenge and; (iii)
Type of Capability observed.

Although the data analysis could be interpreted as a neat and straightforward
process according to the protocol described above, the process has been
anything but orderly. For example, the selection of types of events has
changed many times during the research. The categories for analysis were
developed late during the process and applied to the timelines after their
conclusion. This required, an10ng other things, that I revise the categoriza
tion of events which influenced earlier selected events and so on so forth.

2.2.4 Dissertation Articles

This dissertation, although it uses a number of case descriptions as its
primary empirical material, it consists of a collection of aliicles. This n1eans
that both the articles and the preamble have their own separate value and
additional value when combined together. There are a nun1ber of advantages
and disadvantages with the article approach compared to a classic n10no
graph. As Tolis (2005) explains, a collection of papers enables the reader to
follow the development of ideas over time. Moreover the n1aterial has been
subject to public scrutiny throughout the process. On the other hand
restrictions in length require more condensed accounts than in monographs.
Finally the requirement for congruence is not the same as in the case of
monographs (Tolis 2005 p.27).
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It should be noted that there is also an important difference between this
dissertation and traditional dissertations consisting of the collection of
articles. The preamble in this dissertation contains empirical descriptions,
which is not standard practice. This is so because some empirical n1aterial
was collected after most of the papers were written. The final research
contribution, established late during the research process, required additional
empirical material. This material is described in the case epilogues included
in Chapter 4. Due to the brief summary of the cases also included there,
Chapter 4 acts as a link between theory and analysis thus providing the
preamble with a larger independency than normally.

The articles are my earlier publications both in refereed conference
proceedings, a chapter in an edited book and a reviewed journal article (cf.
Table 2 below). The articles are included in the final chapters of this
dissertation in Chapters 8 through 11 after the references for the preamble.
These articles are referred to in the preamble of the dissertation as Article 1,
2, 3 and 4 (instead of using the Harvard reference style) for clarity purposes.
The Harvard-based references of the articles are included in one of the
columns of Table 2.



Methodological Approach. 39

Publication Reference Participating
Researchers

The Value of Mobility for Business Process Performance:
Evidence from Sweden and the Netherlands

Article 1 ECIS 20028 (Van der Heijden Cooperation with

Conference and Valiente 2002) Vrije University

See Chapter 8 Amsterdam (Ned.)

Bringing the Enterprise System to the Front Line: Intertwining
Computerised and Conventional Communication at BT Europe

Article 2 Idea Group (Westelius and Cooperation with
Publishing Valiente 2005) Linkoping Univ.

See Chapter 9 (Sweden)

The Role of End-Users for Wireless Information Systems
Usage

Article 3
ISO 20059 (Valiente 2005) Cooperation with

Conference See Chapter 10 CIC (SSE)10

Understanding Migration Strategies by Decoupling Application
Roles and Technology Generations

Article 4 Tech novation (Martensson and Cooperation with
Journal Valiente 2006) IM Department

See Chapter 11 (SSE)

Table 2 Overview ofarticles included in this work

As indicated above, each paper does not include all the cases but make use
of different cases for their main purpose of research. Table 3 below
illustrates the relation between the articles and the cases carried out in this
study. A brief description of the cases is included in Chapter 4 of this
dissertation. A more detailed description of Taxi Stockholm and BT Europe
can be found in the articles included in Chapter 8 and 9 respectively.
Graninge is described in Chapter 10.

8 The 10th European Conference on Information Systems (EClS) held in Gdansk
(Poland) 6-8 June, 2002.

9 The 14th International Conference on Information Systems Development (ISO
2005) held in Karlstad (Sweden) 14-17 August, 2005.

10 Center for Information and Communication Research at the Stockholm School of
Economics (SSE)
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Empirical Cases Article 1 Article 2 Article 3 Article 4

Graninge V V
Taxi Stockholm v v
BT Europe v

Table 3 Empirical investigations

Having established the more scientific account of this exploratory multi-case
study, let us now describe the personal interests that have driven the choices
made about the work carried out in this dissertation project.

2.3 Personal Research Choices

This section is intended to describe the developn1ent of the ideas in the
dissertation over tinle including my own views about research. I will thus try
to describe the background to the articles included and how they helped me
to shift focus during the research. First, I would like to present both the
theoretical and practical interests that have guided my research.

2.3.1 Evolving Interest in the Research Area

My research interests have always been related to areas in the frontier
between technical and economic issues due to my background as an
engineer, I suppose. Technological phenomena can no longer be studied
apart from econon1ics and vice versa.

My theoretical interests have evolved fronl the hard n1anagement infor
mation systems literature towards the softer management part of this area
alongside my research. From being interested in the technical and design
aspects of wireless technologies, I have shifted focused more and more to
explanations about the organizational consequences of technology manage
ment. The combination of implementation literature and innovation theories
became my way of addressing this interest.

The underlying view of technology management that has evolved during
these years is that innovation consists of two fundanlental processes:
analysis as in problem-solving activities and improvisation as in the
interpretative and more unplanned parts of the process. If the first deals with
problem identification and providing solutions, the second prepares
managers for the unknown part of the innovation process. As discussed later
in Chapter 3, the implementation area has provided support for the analytical
part of the technology management process whereas innovation theories
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assist the creative part, although in practice the distinction has not always
been so clear.

The n1ain reason for the choice of implementation and innovation theories is
their potential when studying the problem of technology in a complex social
setting. AlIen (2000 p.212) puts it as follows:

"[...] technological innovation theories from the social sciences might
help IS research account for the important aspects oftechnology itself
while not losing a rich picture oforganizational context. "

Regarding my practical interests, both earlier preferences about data
communication and radio technologies combined with n1Y work carried out
in Sweden, considered as a test bed for the telecom industry (Adams 2000),
influenced my decision to study wireless information systems in a broader
context. My original interest for a deeper understanding of the dynamics
within the telecommunications industry drove my research focus towards the
actual users of these products, especially within the enterprise market.
Therefore the need to understand what makes technology management
exciting from a user perspective drove my initial choices of case studies.

When I started my research many practitioners considered wireless
technologies and mobility to be some sort of hyper-trendy phenomena. The
interest from both private customers and organizations willing to invest in
this new technology was very large (e.g. Collet 2003). Moreover, different
players interested in technology overestimated the possibilities of technology
and overlooked the difficulties (Jutila, Kaukonen and Schmitgen 2001).

Consequently a number of organizations made investments in wireless
technology partly driven by the technology suppliers' visions. However,
large investments are risky and difficult to manage. This was e.g. the case
when telecom operators across Europe invested huge sums of money in 3G
wireless communication systems. The consequence of such an acquisition
rush was a large recession that affected the telecommunications industry for
some years afterwards.

By then, many organizations had already started to question the value of new
technology for new technology's sake. A tension between technology
developers and technology consumers started to appear because many
organizations both reconsidered and slowed down investments in new
technology.

At this point in time I came across a master's thesis that described the
in1plementation of a wireless application at a forestry company that attracted
my attention. From then on, I started to shift my focus from industry-wide
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issues such as the allocation of UMTS licenses for 3G wireless communica
tion networks (cf. Andersson, Hulten and Valiente 2005) towards the
reasoning of organizations behind investment decisions connected to the use
of wireless information systems at specific companies.

I carried out a study on a number of firms including Taxi Stockholm to
investigate the value of wireless comn1unication for the company. Soon I
realized that identified value drivers within a business case or even within an
implementation project group represent just one part of the work necessary
to make the system both useful and used. A number of implementation and
usage challenges were eagerly discussed alongside the value drivers of
technology investments. Often the ability to manage the unplanned activities
in the projects had a large impact for their success.

The next study was carried out at BT Europe where a colleague and I
analyzed the innovation process when the company decided to in1plement a
wireless application (EASY) for the after-sales order process. There was
recognizable tension between technology developers and the users of
technology, which was taken care of through a number of uncertainty
reduction steps during the change management project.

Summarizing, this study has combined an empirical analysis in a classical
inductive way with a theory driven analysis. I started my research with an
idea of what I was looking for. The initial question was how the implemen
tation of wireless information systems was carried out at organizations. This
guided the selection of cases and the interviews performed in each case.
Then the purpose of my research was refined in iterative cycles.

To sum up, my theoretical and practical interests have influenced this
dissertation. Innovation theories have been central in my study from the
beginning. The main reason for this is that they have helped me to study the
implementation of technology in a complex social setting. Both my earlier
interests about data con1munication and radio technologies influenced my
decision to study wireless information systems.

2.3.2 Personal View of Research

Carrying out social research reflects a particular view on ontology and
epistemology. The first refers to the researcher's own view about reality,
whether objective or subjective and the latter to what constitutes knowledge.
In this section I will briefly discuss both these subjects.

Regarding ontological assumptions, two different approaches represent the
extremes of a continuum, namely a realist stance that considers reality as it is
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and perfectly accessible and social constructionist stance that considers
interpretation of reality as the only reality that exists being moreover socially
constructed (Gregg, Kulkarni and Vinze 2001). If the realist stance has been
criticized for assuming that we always can gain reliable knowledge of
reality, the other extreme denies the possibility of objective knowledge at all.

In my opinion, I believe there is a world independent of the people that
inhabit it. Ontologically this means that some parts of this world are
objective, and they can thus be understood by people independently of other
people's knowledge about then1 and some other parts are subjective, i.e. part
of the interpretation of particular individuals. In the case of information
systems, it is my opinion that it is important to distinguish between certain
types of entity such as physical objects, artifacts, technologies, etc. that exist
in the world independently of the interpretation of human beings although
many of these objects in the physical world are the result of workmanship,
and the knowledge about them, highly influenced by individual's interpreta
tions and other people's understanding.

Epistemological discussions are more intricate as they ultimately deal with
the philosophical question about what constitutes valid knowledge and tnlth.
Different ontological views influence the relationship between knowledge
and factors such as data, information, experience, etc. Mingers (2004)
describes four different schools of thought with distinctive philosophical
traditions being used within information systems research. These are the
positivist, interpretive, critical and postmodernist theories with different
views about what constitutes knowledge. These schools represent a gradual
shift fron1 considering information systems to be technical systems towards
their being considered as social systems. For a more detailed description of
these different schools see also Myers (1997).

If the adoption of one of these research perspectives means ruling out
specific research methodologies., this dissertation does not represent a
commitment to a single form of research school presented above. However,
due to the inevitable weaknesses of different research methodologies, it is
particularly in1portant, especially in social contexts, to be aware of the
assumptions and the limitations of one's own research approach. In this
research both a positivist and interpretative approach are used. Although
there is a wide spread assumption that these approaches are opposed and
irreconcilable I support the thesis that these two approaches are mutually
supportive in line with Lee (1991). Lee (1991) integrates them into a single
framework and focuses on different levels of understanding. There are both
facts and patterns that can be empirically observed. However it is important
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to accept that an understanding of different interpretations of these facts can
increase the holistic picture of phenomena.

2.4 Research Quality
The evaluation of one's own work is both necessary and difficult. This is
particularly true of case studies because it is harder to assess their quality
than that of other types of research such as experiments or surveys based on
established statistical n1ethods (Mahring 2002). Doing so in advance makes
the process even more complicate. This section discusses some guidelines
for what constitutes research quality given the research strategy chosen in
this work. These criteria represent evaluation dimensions which will be re
visited in the concluding chapter of this dissertation.

A first question is what constitutes research quality. Ever since the field of
information n1anagen1ent en1erged as an academic discipline, it has been a
requirement to produce both academic rigorous and practitioner relevant
research (Martensson and Lee 2004). This is so because the study of
information systems involves the activities of a profession or corporate
function. Information management is an applied research field that copes
with real business-oriented problems of corporations (Lee and Baskerville
2003 p.221). This state of affairs calls for both rigorous and relevant IS
research.

However, earlier researchers have identified an inverse relationship between
rigor and relevance (e.g. Keen 1991 a; Robey and Markus 1998; Lee 1999b),
such that the greater the rigor, the less the relevance and the other way
round. Robey and Markus (1998) introduced the idea of consumable
research as a solution to this problem. Consumable research means
producing research that both maintains a rigorous academic level and is
consumable by practitioners.

Robey and Markus (1998) provide a number of techniques for producing
consumable research, such as supporting non-traditional publication outlets,
producing consumable research reports, pursuing practitioner sponsorship,
etc. Although these techniques are less applicable when writing a doctoral
dissertation, the idea of consumable research is still attractive. Therefore, my
own interpretation of what constitutes consumable research follows based on
the work of Hakangard and Nilsson (2001) and Martensson (2003).

Hakangard and Nilsson (2001) consider three criteria for what constitutes
"good research", namely research that is original (interesting knowledge
contributions), credible (valid knowledge) and communicable (transparent
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knowledge). Martensson (2003 p.37) further develops these criteria and
describes three similar parameters for evaluating research; research that can
be characterized as credible, contributory and communicable becon1es
satisfactory research. Credibility describes research that builds on consis
tency, rigor and transparency. Contributory research focuses on the
relevance of research. The relevance of a particular research can be
evaluated in terms of, for example, its originality. Finally communicable
research refers to the accessibility of the results.

There are few, though important, differences between these two approaches.
First, transparency is considered differently as a characteristic of communi
cability and credibility respectively. Second, instead of originality,
Martensson uses the label credibility which is more general. Third,
Martensson (2003) describes generalizability as an important aspect of
contributory research.

Lee and Baskerville (2003) focus specifically on the issue of generaliza
bility, and they describe generalization as forming general notions by
abstraction from particular instances. They discuss four different types of
generalizability in a 2x2 matrix depending on generalizations made from
empirical/theoretical statements to empirical/theoretical statements (Lee and
Baskerville 2003 Figure 5 p.233). Generalizations made from empirical
statements to empirical statements (EE-generalizations) consist of e.g.
generalizations about the situation in a firn1 made by researchers after
interviewing different people at the organization. Generalizations made from
empirical statements to theoretical statements (ET-generalizations) are
typically used in case studies and represent part of the theory building
process in case study research. Yin (1984) calls them analytical generaliza
tions. In this study both EE and ET generalizations are made.

ET generalizations are in turn of two types: generalizations of observations
to theory and generalizations from the domain studied to other domains (Lee
and Baskerville 2003 pp.235-236). The former refers to pattern recognition
and the latter to the applicability of a particular sample beyond the field of
study. Walsham (1995) explains that beginning with the descriptions of a
case, the researcher can generalize to concepts, to a theory, to specific
implications, etc. These are all examples of generalizations to theoretical
statements.

One possible criterion for assuring the quality of ET generalization is
multiple sources of evidence (Lee and Baskerville 2003). Through
alternative explanations one can perform a quality check for this type of
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generalization. One such type of alternative explanations is achieved through
triangulation.

Traditionally, triangulation is considered as an specific method to enhance
the quality of the case study research (Yin 1984). The main idea behind
triangulation is that the application of multiple perspectives in research may
enhance the quality of the final research. According to Denzin (1989 pp.236
246) triangulation can be performed at different levels. He distinguishes
between data, theory, methodology and investigator triangulation.

In this study both data triangulation and research triangulation have been
applied. Methodology triangulation, the use of different research methodolo
gies, was not applied in the study. Case studies were the overall
methodology used in this research. As indicated earlier, the case studies
carried out in this research rely on different data sources (data triangulation).
Investigator triangulation was achieved by co-authoring the research papers
with other colleagues in all three case studies. In addition, the Taxi
Stockholm case was co-authored in two different papers with two different
researchers. Finally, the case descriptions were also checked by the contact
persons in the organizations.

As far as co-authoring the papers is concenled, it has been a priceless
experience. This has given me an opportunity to learn research in close
cooperation with both denlanding and supportive researchers, which helped
me to develop my own approach. These researchers all had different
research styles, which was both positive and challenging. I am convinced my
own approach has been inlproved through these contacts.

Finally, the discussion above about what constitutes consumable research as
interpreted in this dissertation is illustrated in the following figure.

Consun1able Research

/\
Relevance

/\
Credibility Generalizability Originality

Figure 10 Consumable research
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Worth noting is that communicability is not included in the figure above
because the dissertation itself represents the communication channel used for
the dissemination of the results, and its value is left to the readers' own
judgment.
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3 Theoretical Foundations

In the previous chapters, theories about the implementation of information
systems, innovations and capabilities were found to be important for this
dissertation. This chapter presents and discusses this theoretical basis in
more detail. These theories represent earlier research contributions relevant
for the subsequent analysis of how firms develop capabilities while
managing the implementation of wireless information systems to support
mobile workforces.

The section is arranged as follows. A brief background to information
systems is included in Section 3.1 on ambiguous technologies. There follows
a discussion about the benefits of implementing information systems in
terms of developed capabilities. As this project tries to link the implementa
tion of information systems and organizational innovation, these two areas
will be covered next. Finally, the chapter ends with a description of the
model of organizational innovation processes developed in the section.

3.1 Ambiguous Technologies
More and more con1panies choose to invest in different breeds of informa
tion systems to support business activities. However the process of creating
value out of these investments is usually fairly challenging. The reason why
will be developed in this section. But before the analysis of the particular
n10tives for this, I would like to put wireless information systen1s into
context.

Information systen1s can be considered a sub-category of information
technology. However an information system is not just the technology, but
also its implementation within a certain organization. A compact way to put
this fact is that an information system is an instantiation of information
technology within an organization (Lee 1999a p.7). Therefore the analysis of
an information system has to take into consideration the technology and the
organizational context where the technology is implemented.

The introduction of an information system is often considered a dynamic
process of mutual adaptation (Leonard-Barton 1988), where a simultaneous
re-invention of the technology and an adaptation of the organization takes
place (Hong and Kim 2002 p.27). In this regard Information Systems
research differs from related disciplines such as computer science where the
main object of study is the technology per se.
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One reason for this mutual adaptation process is that information technology
in general and information systems in particular can be considered as an
intellectual technology (Curley and PybuTI1 1982). Information technology is
a general-purpose technology that allows the user to configure its functional
ity because the functionality of the technology is not always fixed at the
outset of the implementation process, in contrast to, for example, industrial
technologies. This functionality can be innovated endlessly both during the
development, installation and use of the technology. Thus, uncertainty
accon1panies most instantiations of information systems in organizations.

This uncertainty has been addressed in many different ways. For example
Earl (2003 p.42) proposes that IT is an ambiguous technology. As he
suggests, the ambiguities of an IT-related venture can be analyzed in terms
of three essential uncertainties: enabling, commissioning and in1pact
uncertainties (see Figure 11 below). He n1eans that managers have trouble to
identify the real scope, the functionality and the impact of information
technology. These uncertainties are reinforced in the case of emerging
information technologies such as wireless information systems, where the
functionality of the technology is under development. Therefore, these
uncertainties need to be handled in the organizational innovation process.

Enabling
Uncertainty

Commissioning
Uncertainty

Impact
Uncertainty

Figure 11 ITas an ambiguous techn%gy11

Handled differently these uncertainties may result in diverging results. There
is an underlying view that both technology and organizations influence each
other. There occur interactions like "reagents that react to and change each

11 In Earl (2003).
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other's properties in a chemical compound" (Lee 1999a p.8). Different
answers to questions such as: What can technology do for us? Will it work?
And will users adopt it? will lead to different outcomes (cf. Table 4 based in
Earl 2003). There are a number of studies that show how the same informa
tion system when implemented differently can lead to completely different
results (e.g. Barley 1986; Caldeira and Ward 2002).

Uncertainties Description Area

Enabling What can technology do? Scope

Commissioning Will technology work? Functionality

Impact Will users adopt it? Introd IJction

Table 4 Technological uncertainties

According to the discussion above, the implementation of IS can be
considered a process of n1aking technology less ambiguous, useful and even
used by the organization (Article 2). Therefore, as Markus, Tanis and van
Fenema (2000 p.44) point out, great skills in managing organizational
change are required to succeed with the implementation of information
systems.

The next section discusses the resource based view of the firm. This
represents a potential perspective that can trace the path from IS implemen
tations to business benefits (Bharadwaj 2000) through an1biguity-reduction
activities. This perspective recognizes the challenges of these uncertainties
especially if we are to create benefits of a sustainable character.

3.2 Sustainable Competitive Advantages
The recruitment of new employees in an organization consists of a seeking
for a match between the requirements of the job and the knowledge or
experience of the individual. The resource view of the firm takes this
reasoning to the organizational level (e.g. Penrose 1959; Andrews 1971;
Wemerfelt 1984; Bamey 1986a, 1986b, 1989; Dierickx and Cool 1989;
Prahalad and Hamel 1990; Bamey 1991; Peteraf 1993). The focus of this
theoretical perspective lies on the matching between certain business
oriented requirements and particular abilities of the organization. Penrose
(1959) treats the firm as a set of resources broader than labor and capital for
conducting business. Andrews (1971) phrases strategy in tem1S of the
resource position (strengths and weaknesses) of the firm. In brief, the
resource-based view presents the notion that firms are fundamentally
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heterogeneous in terms of their resources and internal abilities (Peteraf
1993).

There is a link between these particular abilities, also called capabilities, and
the successful implementation of information systems. This link starts with
the analysis of the theory of the firm. Such a theory should address two basic
questions, according to Conner (1991). These are why do firms exist and
what determines their scale and scope. Ultimately, what differentiates
theories of the firm from each other is how the performance differences
between firms are explained (Conner 1991 p.123). For instance the neo
classical approach (e.g. Ho1mstrom and Tirole 1989) describes firm
performance as determined by a combination of labor and capital under the
assumptions of perfect information, resource mobility and divisibility. A
Schumpeterian view (Schumpeter 1934) describes firm performance in terms
of adopting innovations that make rival's positions obsolete, etc.

The resource-based perspective stresses the importance of internal firm
specific factors in explaining variations in the performance of organizations,
particularly over a period of time (Wemerfe1t 1984). Although the perspec
tive is still under developn1ent, some of the basic assumptions are that
heterogeneity and immobility of resources give competitive advantages
(Bamey 1991); that resources, and not only products, are source of
advantages through the creation of resource-position barriers (Wernerfelt
1984); that a firm's competitiveness derives from its ability to build core
competencies more speedily than competitors (Prahalad and Hamel 1990);
and that the sustainability of a firm's competitive advantages depends on
how easily assets are substituted and imitated (Dierickx and Cool 1989). In
sun1mary the resource-based view has deepened our understanding for how
resources are mobilized, what makes competitive advantages sustainable and
the origins of heterogeneity among firms (Peteraf 1993).

IS implementations correspond to a particular form of resource mobilization.
A chosen technology represents one type of physical resource that, if
successfully implemented, may generate some capabilities and advantages.
As discussed in Chapter 1 earlier, this is one in1portant object of scrutiny, i.e.
the ability to identify what type of benefits can be expected fron1 such
implementations (cf. the first myth discussed earlier about IT does not
matter). This is moreover a challenging process because capability
development processes are not orderly and predictable. The view proposed
here considers capabilities as difficult to identify and linked to each other in
complex nested ways (cf. Kaplan 2002).
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The reason for the creation of competitive advantages can be traced back to
traditional economics. In the production process firms turn inputs, which are
also called factors of production, into outputs. These outputs should be of
higher value than the inputs used in the production process and outperfornl
those of competitors. Developing capabilities is a variation on the same
theme. However, one distinction is that classical microeconomics does not
account for how this process takes place while, for example, strategic
management scholars describe extensively how the organization manages
the process of creating advantages (e.g. Porter 1980, 1985).

These competitive advantages also need to be sustainable. This is so because
easily inlitable advantages are short lived, and their benefits thereby limited
(Barney 1991). The sustainability of advantages is also an issue debated
within the Information Management field, where researchers seek a better
understanding of the mechanisms that lead to sustained competitive
advantages through the deployment of information systems (cf. Peppard and
Ward 2004 p.171).

It is important to note though that the benefits of the advantages do not
depend solely on calendar time. Banley (1991) explains that sustainability of
advantages depend on the abilities in question being valuable, rare,
inlperfectly imitable and difficult to substitute by other resources (Barney
1991 p.I05). Mata, Fuerst and Barney (1995) pose three questions of
relevance for the sustainability of capabilities: Is a resource or capability
valuable? Is it heterogeneously distributed among competing firms? And is it
imperfectly mobile? An affirmative answer to these three questions indicates
a sustained competitive advantage.

The distinction between competitive and sustainable advantages may be
further refined using the three questions above: Competitiveness of
advantages are derived from their heterogeneous distribution, i.e. the answer
to the second question above; the sustainability of benefits can be derived
from imperfect mobility (cf. question 3 above); and the answer to the first
question (Is a resource or capability valuable?) gives us a pre-requisite when
discussing both competitiveness and sustainability, i.e. the advantages (cf.
Figure 12).
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Competitive

Non
Cornpetitive

Cornpetitive Sustained

Advantage Competitive
Advantage

Disadvantage
Sustained
Advantage

---+-
Non Sustainable Sustainable

Figure 12 Sustained and/or competitive advantages

This line of reasoning assumes that advantages can be competitive and/or
sustainable. A temporary competitive advantage provides short term
benefits. These benefits can be rare at the moment of acquisition or
development, and they can be improved by making them imperfectly mobile.
We achieve then sustained competitive advantages. The imitable sustained
advantages represent long-term benefits that can be copied. This characteris
tic assumes a gradual aspect of the benefits and stresses the importance of
continuously developing capabilities. Advantages are not digital (either you
have them or not). It takes some time to develop thenl, and therefore two
organizations can have the sanle type of advantage but in different degrees.
The advantage is imitable thus non competitive, but at the same time
sustainable because of constant development.

This fact stresses the importance of continuous capability development
activities. Therefore a more process-oriented view should be used to analyze
how these capabilities change over time. This aspect of capabilities will be
further developed later in this chapter when discussing capability develop
ment activities (cf. Section 3.2.2).

More specifically, sustainable advantages are shaped according to their level
of re-usability, temporal duration, path dependency (history), etc. whereas
competitive advantages are dependent on their level of rarity, difficulty to
imitate, etc. Therefore, the focus of inter-organizational studies lies on the
competitiveness of advantages whereas intra-organizational studies are more
suited for the analysis of sustainable advantages instead.

For purposes of clarity, I would like to mention that this work focuses on
organizational capabilities and not on individual's capabilities. Although
organizational capabilities depend on personal capabilities such as
managers', users' or integrators' capabilities, they refer specifically to a
fiml's capacity to undertake a particular, productive activity providing
sustainable advantages, and they reside in business processes.
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It should be noted here that there is a considerable amount of terminological
ambiguity in the resource-based literature. Theorists have used concepts
such as resources, assets, competencies and capabilities in a rather liberal
manner, and sometimes different meanings are attached to the same concept
by different theorists. This terminological ambiguity stems partly from the
fact that the resource-based view is still far from being a coherent perspec
tive (Foss 1998).

3.2.1 Organizational IS Capability

Let us now look in greater detail at the research vocabulary in order to lay a
basis for the discussion to follow. The aim of this section is to develop a
setting, in tem1S of concepts and links between the concepts, to facilitate the
later analysis of capabilities derived from the implementation of wireless
information systems. The results of this analysis are summarized in a
number of concepts (cf. Table 5) and their relationship illustrated graphically
in Figure 14.

Generally speaking, a capability is the ability to achieve and sustain superior
performance. Richardson (1972) introduced the term of firm capabilities to
refer to the skills, experience and knowledge that a firm possesses. Panzar
and Willig (1981) described capabilities more specifically in terms of
attributes that firms build upon when choosing the scope of their activities.
Although fruitful in clarifying the importance of resources for the develop
ment of competitive advantages, early researchers did use the terms
resources, competencies, capabilities, skills, etc. indistinctively, which has
sometimes been a source of confusion (cf. Peppard and Ward 2004). For
example, this is the case in Bamey (1991 p.IOl), which follows Daft (1986)
and defines fim1 resources as "all assets, capabilities, organizational
processes, firm attributes, information, knowledge, etc. controlled by a
firm".

In contrast, further developn1ent by Grant (1991) introduced the distinction
between resources and capabilities. He defined resources as inputs into the
production process and capabilities as the capacity to perform some task or
activity. Firms thus create competitive advantages by assembling resources
that work together to create organizational capabilities (Grant 1991 p.119).

It is important to make this distinction clear because resources per se are not
a source of sustainable advantages. On the contrary, it is the ability to
mobilize and deploy these resources that becomes a source of competitive
advantage and thereof a capability (Bharadwaj 2000; Marchand, Kettinger
and Rollins 2000). Since investments in IT are easily duplicated by
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competitors, technological resources per se provide only lin1ited advantages.
A wireless dispatch system itself does not provide sustainable advantages as
this particular technology can be easily imitated. Rather it is how firms
leverage their investments to create unique advantages that determine a
finn's overall effectiveness (Bharadwaj 2000).

Another distinction between resources and capabilities is that organizational
resources can be hired and fired, bought and sold (Christensen 2001), and
thus they differ from capabilities, which cannot be bought but should be
developed instead. The distinction between acquisition of resources and
development of capabilities is especially important when analyzed within a
change management setting. Resources are assets most managers instinc
tively think of when assessing whether their organizations can successfully
implen1ent changes that confront them. However, the capabilities available
are at least equally important, and these capabilities cannot be acquired as
easily as resources.

Contrary to the opinion of Wemerfelt (1984 p.175), capabilities need to be
developed. He mentions mergers and acquisitions as an opportunity to buy
or sell resources in bundles and thereby acquire new capabilities. However,
in my opinion a firm acquisition does not automatically provide new
organizational capabilities. They still need to be developed during the post
merger period. This is but an example how resources can be acquired more
or less easily but the ability to confront challenges still has to be developed
within the organization. This distinction is similar to the one drawn by Kogut
and Zander (1992) between hiring new workers and changing the skills of a
firm.

Information system researchers have identified a number of capabilities that
can becon1e potential sources of competitive advantage (e.g. Mata et al.
1995; Ross, Beath and Goodhue 1996; Feeny and Willcocks 1998;
Marchand et al. 2000). Instead of analyzing these capabilities, I would like to
discuss the term IS capability instead. This term represents a more general
and higher-level construct described in Peppard and Ward (2004).

The idea of a meta-Ievel capability has been introduced earlier. For example
Marchand et al. (2000) refers to "infom1ation orientation" as one general
capability that comprises other capabilities to effectively manage and use
information. Kettinger et aI's (1994) description of "organizational
infrastructure" can also be understood in a similar way to the above
mentioned concept of IS capability. I subscribe to the view of Marchand et
al. (2000 p.69) and refer to IS capability as the ability to connect technology
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to its business performance (further discussed in Peppard and Ward 2004
p.173).

Finally, I accept the assumption (ibid 2004 p.179) that all organizations have
an IS capability, but they differ in their ability to n10bilize resources. A
strong IS capability implies faster assimilation and agility in adopting and
implementing changes whereas a weaker IS capability implies a slower
response when assimilating technology-related change.

Static and dynamic capabilities

Kaplan (2002) describes different types of capabilities based on the growth
of the firm and on change over time. This distinction originates in some
early research from the resource based view of the firm (Penrose 1959) and
it has been developed recently by the dynamic capability approach (cf.
Teece, Pisano and Shuen 1997; Eisenhardt and Martin 2000; Zollo and
Winter 2002; Winter 2003).

As Kaplan (2002) explains, a particular firm makes use of a number of
capabilities in producing any customer offering. He calls them static
capabilities. However, if the fim1 starts developing new abilities that could
also be re-used in the future, the firm is engaged in capability acquisition
requiring other type of 'process' capabilities called dynamic capabilities
(Teece et al. 1997). In comparison to traditional capability research, the
dynamic approach focuses on how capabilities develop rather than what
capabilities are developed. This approach moreover shifts focus fron1
capabilities' first development to their subsequent renewal (Teece et al.
1997). Kaplan (2002) thus distinguishes between static capabilities, critical
routines that underpin the competitive advantage of the firm, and dynamic
capabilities defined as the ability to acquire static capabilities.

Though interesting, Kaplan's idea of capability acquisition can be somewhat
misleading. His description objectifies capabilities into the process of buying
or selling activities. As discussed earlier, capabilities are best understood as
the result of a development process and not merely as objects in a balance
sheet that are easily bought or sold. Even though Kaplan himself uses the
term "beyond plain ownership aspects", it is best to be overly explicit to
avoid terminological ambiguity and use the concept of capability develop
n1ent processes instead of capability acquisition processes.

In addition, Kaplan's definition of capabilities as routines may clash with the
creative aspects of innovation processes that will be described later in this
chapter. The reason for describing capabilities as routines, which was also
the case even in earlier research (cf. Nelson and Winter 1982), is to stress
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their sustainable character (see also Grant 1991). The fact that abilities can
continue to exist after the efforts to realize the ability have ceased highlights
the importance of developing short-term into long-term advantages. The
routinization of short-term advantages has been considered as one such
approach. However routines can be confounded with something repetitive
that is unvarying or boringly repetitive. Thus capabilities are described in
this work as abilities instead of routines.

Although not in focus for this work, I will illustrate the discussion so far
with some examples of dynamic capabilities, namely product development,
strategic decision n1aking, alliance making, post-acquisition integration and
innovative R&D. Eisenhardt and Martin (2000) describe product develop
ment as the routines by which managers combine their varied skills and
functional backgrounds to create revenue-producing products and services;
strategic decision making as the routines in which managers pool their
various business, functional and personal expertise to n1ake the choices that
shape the major strategic moves of the firm; and alliance making as the
routines that bring new resources into the firm from external sources.
Furthermore, Zollo and Winter (2002) describe post-acquisition integration
as the ability to plan and effectively execute post-acquisition integration
processes and Winter (2003) describes innovative R&D as a dynan1ic
capability that can become disadvantageous for a firm in the presence of
strong rivals who invest only in imitative R&D.

Kaplan's (2002) distinction between static and dynamic capabilities is
straight forward and useful. However, I would like to develop further these
concepts based on his definition. In my opinion it should be more accurate to
speak of operational and improvement capabilities. The label static is
somehow one-sided as it may be confused with unchangeable abilities. This
interpretation runs counter to the very nature of capabilities, which can
always be improved. In addition the tenn dynamic should refer not only to
the fact that these capabilities develop over time, because static capabilities
can also develop, but also to the fact that they represent change motors.
Instead the adjective improvement focuses the discussion on second-order
changes, which are similar to the concept of double loop learning (cf.
Argyris 1977) and more suitable for the purposes of this dissertation 12.

12 Argyris (1 977) developed the ideas of single-loop learning and double-loop
learning. In Argyris and Schon (1978), the authors discuss how learning involves the
detection and correction of error. When something goes wrong, it is often suggested

(cont.)
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This distinction between operational and improven1ent capabilities originates
in Andersson (2005 p.199), who refers to operative work and improvement
work to distinguish between the daily operative work and work that is
carried out to improve the results of operative projects in general. The
distinction between operations and improvements is also used within the
process-management research area (Davenport 1993). For example, business
process reengineering focuses on work that is carried out to improve
business processes representing a type of improvement work (Davenport and
Short 1990; Davenport 1993; Hammer and Champy 1993).

The combination of Kaplan's (2002) definition of dynamic capabilities and
Andersson's (2005) notion of improvement work help us to develop the
notion of improvement capabilities. These are general abilities that help
organizations to develop new capabilities originating from certain business
challenges. They are moreover accumulative in a similar way to the notion
of combinative capability in Kogut and Zander (1992). This means that these
abilities apply current and acquired knowledge. One additional and
important distinction is that improvement capabilities relate to the change
process primarily and they are not dependent on any underlying technology.
In contrast, operational capabilities are considered here as abilities that
underpin a superior performance for the business processes that are devoted
to the production and delivery of a particular firm's products and services
(based on Slack, Chambers and Johnston 2004).

In this work, we treat operational capabilities as developed from the
particular characteristics of technologies or information systems such as
WISe By way of illustration, a freight delivery company may be able to
provide customers with timely information about the location of parcels. The
ability to deliver timely information represents the operational capability
developed through the implementation and use of e.g. wireless RFID (radio
frequency identification) technology.

Therefore we use the term operational capabilities to refer to abilities
developed from technologies such as wireless information systen1s, robotics,
genetics, etc. Improvement capabilities, on the other hand, are more general,

to look for another strategy that will address and work within the given system.
According to Argyris and Schon (1978), this is single-loop learning. An alternative
response is to question the governing system itself. They describe it as double-loop
learning. Such learning may then lead to a shift in the way in which strategies and
consequences are franled.
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independent of underlying technology even though they can be technology
related and often benefit change processes. The discussion so far is
illustrated in Figure 13 below.

Figure 13 IS capability compound

It should be nlentioned that the earlier concept of IS capability comprises
both the improvement and operational capabilities because every organiza
tional innovation process requires change-management abilities and specific
technological competencies.

3.2.2 Capability Development Activities

This section develops some arguments about capability development
activities. But before discussing different strategies for capability develop
ment, we must draw a subtle but central distinction between improvement
capabilities and the capability development process. Improvement capabili
ties help to develop operational capabilities. These should not be confused
with the process, or set of events, actions and activities through which firms
develop capabilities (cf. Table 5).

This distinction is sinlilar to the discussion in Lundeberg (2003) about
constructed patterns and observed phenomena in the operations-information
people model (Lundeberg 2003 p.54). This distinction emphasizes both the
processes of achieving results and the results of the processes when
describing business operations. Constructed patterns can be described as
classifications of reality similar to the capabilities described earlier.
Observed phenomena have a clearly temporal dimension, and they can be
conlpared to capability-development strategies. This distinction was
originally introduced by Bateson (1972) when he explained the difference
between classifications and processes to treat reality that exists in time (see
also Andersson 2005).



Theoretical Foundations. 61

Developing capabilities is a continuous process. This idea is reinforced by
the fact that the quality of the advantages created depends upon their level of
sustainability. A firm can stay ahead of its conlpetitors by developing its
capabilities on the basis of sequences of activities that in time become path
dependent (Dierickx and Cool 1989). The dynamic character of competition
and the importance of time underscore the idea of using existing capabilities
to develop new ones. For example Bamey (1991 p.l07) stresses that
imperfectly imitable resources are dependent upon unique historical
conditions; Dierickx and Cool (1989) explain that non appropriable assets
(read capabilities) need to be cultivated; and Grant (1991 p.122) identifies
repetition as a requirement for the development of capabilities.

Concepts Definitions

Resources Assets that can be bought or sold being used as input in
any production process

Capability An ability to achieve and sustain superior performance

Operational Abilities that underpin superior performance for the
Capability business processes which are devoted to the production

and delivery of a particular firm's products and services

Improvement An ability that helps organizations to develop new
Capability operational capabilities originating from certain business

challenges

Capability A set of events, actions and circumstances through
Development which firms develop capabilities
Activities

WIS Capability A type of operational capability derived from the
characteristics of wireless technologies

IS Capability A meta-Ievel ability that connects technology to its
business performance and comprises both improvement
and operational capabilities

Table 5 Defining the terms ofour analysis

Nevertheless, there exists a general difficulty for handling the more dynamic
issues of capability creation within the resource-based view (Foss 1998).
Foss points out that one important reason why the resource-based perspec
tive lacks a clear model of the endogenous creation of resources may be the
predominant role of equilibrium in strategy research (Foss 1998 p.142).
Equilibrium assumptions can seriously impede the development of models of
endogenous change because they introduce a static bias. Thus there is a need
to bring process issues more directly into the focus of this perspective. This
is one of the theoretical gaps the analysis presented in this dissertation tries
to bridge.
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One idea connected to the dynan1ic-capability approach is that of routiniza
tion. Although the label routines will not be used in this work, I would like
to stress the importance of the development process of capabilities. As
already mentioned, the fact that abilities continue to exist after the capability
developn1ent process underlines the importance of developing sustainable
competitive advantages.

Another theme closely related to the dynamic capability approach is that of
specialization. The benefits of specialization stem from the principle of
division of labor. According to this principle, firms are encouraged to deepen
their expertise in what the firm knows well to achieve competitive
advantages. Capability developn1ent can be considered as a form of
specialization to develop activities that result in advantages that are valuable,
rare, imperfectly imitable and not strategically substitutable by other
resources (Barney 1991). Such abilities are neither easily in1itated nor
duplicated and thus have a high performance improvement potential.

The degree of specialization also influences the level of value-chain
integration. Different types of capabilities lead to specialization at different
levels. For example, the development of complementary capabilities leads to
vertical integration while supplementary capabilities lead to horizontal
integration (Sen and Egelhoff 2000). This relationship between capabilities
and integration has a clear impact on the capability development process.
Among other issues, the search of missing abilities can be explained.
Organizations inclined to the development of complementary capabilities
may be more motivated to seek new abilities through in-house development
tools. On the other hand, supplementary capabilities could lead to the
creation of strategic alliances with external suppliers.

Earlier researchers employing the dynamic-capability approach have
identified a number of activities about how firms develop capabilities (e.g.
Hamel and Prahalad 1994; Kettinger et al. 1994; Volberda and Baden-Fuller
1998; Christensen 2001; Kaplan 2002; Grant 2005). According to Hamel and
Prahalad (1994) it is a firm's ability to leverage its resources that constitutes
the primary source of capabilities. They describe five alternatives for
resource leverage (cf. Table 6). These can be interpreted as capability
development activities. However, this dissertation differs from their analysis
in that the IS capability analysis starts with challenges rather than resources.
This does not mean that resources are less important. However, this choice
provides a more technology-neutral analysis.

In this dissertation resources are considered factors of production (cf. Teece
et al. 1997) i.e. inputs to the production process such as capital, technology,
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land, labor, etc. However challenges are demanding situations that trigger
change. For example, the IT infrastructure platforn1 of a company is a
resource, whereas the upgrading of the technological platform to meet future
customer demands represents a challenge.

Kettinger et al. (1994) propose preempting as a strategy for capability
development. The early entry into a market provides advantages over later
entrants. However, the advantages of early entry are not automatic nor
always sustained. Often technological and economic uncertainty produces, at
most, temporary advantages (Kettinger et al. 1994 p.37).

Further, we can distinguish between internal capability-development
activities such as in-house innovation (Kaplan 2002) or internal capability
creation (Christensen 2001); and external activities such as firm purchasing
or strategic alliances (Kaplan 2002; Grant 2005).

One interesting approach is described by Grant (2005) namely product
sequencing as an example of capability development activity. The pushing of
the development of products can pull the development of sustainable
advantages (cf. Table 6 below).

Hamel and Prahalad Kettinger et al. Christensen
(1994) (1994) (2001)

Concentrating Preempting Firm

Accumulating Creating Purchasing

Complementing Switching Costs Internal

Conserving Developing Capability

Response Creation
Recovering Strategies Creation by

Managing risks spinout

Volberda and Kaplan Grant
Baden-Fuller (1998) (2002) (2005)

Selection In-house Mergers and

Hierarchy Innovation Acquisitions

Time Cloning Strategic

Networking Collaboration Alliances

Firm Purchasing Incubation

Product
Sequencing

Table 6 Capability development activities

Finally, note that one assumption guiding this work is that improvement
capabilities, all things being equal, provide superior sustainability than
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operational capabilities. For this reason future discussions about capability
development activities will focus on those leading to improvement
capabilities and not to operational capabilities.

It is time to put all these pieces together. This is done in the conceptual
model of capabilities, resources and challenges illustrated in Figure 14
below.

Challenges

Resources

Improvement
Capabilities

IS Capability

Operational
Capabilities

Capability
Development

Activities

Figure 14 Capabl1ity-based conceptual model ofDIP

It should be observed that capability developn1ent activities link organiza
tional challenges and capabilities. The idea of connecting challenges and
capabilities is not new. Feeny and Willcocks (1998) also discuss a number of
capabilities arising out of some general challenges.

Challenges, among other factors, represent demanding situations that
increase change pressure. This pressure for change mayor may not have an
effect in any given organization. If it leads to change, the development of
sustainable advantages may follow.

It is however important to remember that challenges are but one change
pressure factor. Other factors include market contacts, experimentation,
weakness discovery, etc., all of which Miller (2003) refers to as discovery
paths.

In this dissertation we define challenges as demanding situations which
require great effort to accomplish. The use of the term challenge in this
dissertation is similar to the concept of problem or threat with a subtle but
important difference. Challenges, considered as demanding situations, are
often stimulating whereas problems are most often not stimulating. Thus, all
problems are not always challenges.

Klein (2004) discusses how challenges represent true pull for changes. If
changes are pushed into organizations they often become short-lived. Instead
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challenges that are important and of some urgency to a subset of individuals
cause people to question internal assun1ptions and thereby trigger what she
calls true change processes in organizations.

3.2.3 WIS Operational Capabilities

Armed with these definitions (see Table 5 above), this section describes
some operational capabilities derived from wireless technologies. These
capabilities belong to the group of operational capabilities and originate
from specific characteristics of technology.

Despite the wide variation of views about how to achieve advantages based
on wireless technologies, the presentation in this section will focus on three
capabilities deemed important in the papers included in the dissertation and
earlier research. These are spatiotemporal, radio-engineering and connec
tivity capability. The selection of capabilities has been an iterative process.
The inspiration for selecting the capabilities comes from earlier research and
the description of each capability was developed fron1 findings in the papers.

This section examines these three operational capabilities in more detail, but
a discussion of the actual choice of capabilities precedes this examination.

Selection criteria for wireless operational capabilities

Let us start our analysis by revisiting what characterizes wireless informa
tion systems. In the introductory section, I described three dimensions that
define wireless information systems. The first dimension was the degree of
complexity of the technology itself. WIS were classified as complex
organizational systems. The second dimension rests on the distinction
between voice based services and data based services. Finally, the third rests
on the presence or absence of restrictions imposed by wires. There are
systems that require wires to function and others that do not require wires
but are heavily dependent on batteries or another power mechanism. WIS
was thus located in the second category of both descriptive dimensions. In
addition, the users of the system were characterized by the fact of their
changing environment working while moving or on the move.

The selection criteria for WIS operational capabilities come from the
information management discipline, specifically from an analytical
framework for perceiving situations based on different levels of abstraction
(Lundeberg 1993). The main idea behind this framework is to simplify
complex analysis by identifying levels into which a certain problem may be
categorized.
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Three levels are specially related to information systen1s development
according to Lundeberg (1993) namely activity studies, information studies
and information system design. In further analysis, Lundeberg (1996 Figure
3) describes business activities, information needs and information systems
as central for placing technology in a meaningful context. The framework's
main advantage is that it helps the researcher to get a broader perspective.
The focus on technical issues broadens by considering other aspects such as
the infoffi1ation requested and the players involved. This is, an10ng other
things, at the base of the information management field. This framework has
been used in other change processes where IT has a dominant role (e.g.
Martensson 2001).

These three levels (activities, information and systen1s) were used to select
appropriate capabilities. The three capabilities included in this section can be
therefore derived fronl these levels. The radio-engineering capability is
related to systems, the spatiotemporal capability to information and finally
the connectivity capability is related to the communication between people
engaged in the business activities studied. The role of the nl0del in this work
has been that of organizing principles.

The selection of capabilities is also based on a selective review of literature
from the following disciplines. Literature about how to achieve advantages
based on wireless technologies was consulted from the areas of mobile
commerce (e.g. Siau, Lim and Shen 2001; Jarvenpaa et al. 2003; Lee and
Benbasat 2003); the more technology oriented area of mobile communica
tions (e.g. Kleinrock 1996; Abowd et al. 1997; Sarker and Wells 2003);
mobile information systems (e.g. Mennecke and Strader 2001; Smith,
Kulatilaka and Venkatramen 2002; Varshney 2003; Krogstie et al. 2004) and
closely related areas, such as enterprise mobility (e.g. Bames 2003; Liang,
Xue and Byrd 2003; Kakihara and Sorensen 2004); mobile informatics (e.g.
Kristoffersen and Ljungberg 2000; Kakihara and Sorensen 2002; Kim et al.
2002) and computer supported collaborative work (e.g. Bellotti and Bly
1996; Harrison and Dourish 1996; Dix et al. 2000), which studies how to
enhance support through human-computer interaction.

Krogstie et al. (2004) propose three different areas of differences between
wireless and traditional information systems. These are user orientation and
personalization; technological functionality and methodology for develop
Inent and operations. First, the user orientation difference can be explained
by the fact that wireless information systems address a wider user-group.
This puts pressure on the development of user interfaces and on privacy
because of the individualization of wireless devices. Second, technological
differences consist of limited processing, memory and communication
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capacities; the wide-alternative requirement imposed by, for instance, multi
channel technologies; etc. Finally, there are some n1ethodological
differences because mobile clients still develop rapidly (Krogstie et al. 2004
pp.223-224).

The area of wireless specific capabilities is rarely addressed in this literature.
Nevertheless, a number of topics are closely related to this discussion and I
could take advantage of them here. For example, challenges derived from the
unique characteristics of mobile commerce have been discussed earlier (e.g.
Lee and Benbasat 2003). In cases where general challenges or problems
were discussed, a translation from challenges to capabilities was performed.
For example, Bellotti and Bly (1996) identified the location of people as a
challenge (they call it problem) for distributed collaboration. The ability to
locate people represents the corresponding capability to the challenge they
describe.

However, the wireless technological challenges were often discussed in
relation to research (e.g. Krogstie et al. 2004). In these cases a second
translation from research challenges to organizational capabilities was
required. Krogstie et al. (2004) discuss security issues and protection as
important challenges for the development of effective m-commerce
applications. This is a typical challenge for those designing and developing
the technology. In these cases capabilities were translated to organizational
equivalents such as trust n1anagen1ent in the security example above.

Finally, these three capabilities, namely spatiotemporal, radio-engineering
and connectivity capability are also relevant with other types of IS and
contexts, but they have special relevance when analyzed together and in
connection to mobile workforces as we will see below. Note that even
though connectivity capability for exan1ple can be developed through other
technologies, this section focuses on the advantages derived specifically
from wireless technologies.

Let us now look in more detail at each one of the capabilities presented
earlier.

(i) Spatiotemporal operational capability

This capability represents the ability to use time-variable geospatial
information to meet spatiotemporal challenges through the use of wireless
technologies. Mobility enabling tools such as wireless information systems
help to overcome physical (Krogstie et al. 2004) or geographical constraints
(Article 1). The removal of geographical constraints has been identified as
an important part of mobility (Abowd et al. 1997). Location theory
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emphasizes geography as a factor for location decisions and has been used
fruitfully to describe the role of location-based mobile services (Mennecke
and Strader 2001). Siau et al. (2001) define the essence of mobile commerce
as the possibility of reaching customers, suppliers and employees regardless
of where they are located.

According to earlier research, mobility can be spatial, temporal and
contextual (Kakihara and Sorensen 2002; Lee and Benbasat 2003; Krogstie
et al. 2004). This idea has been driven by the intention to broaden the
understanding of technological opportunities beyond location-based benefits
(Dix et al. 2000). Kakihara and Sorenssen (2002) contend that mobility is
not just a matter of traveling but rather of the interactions people perform.
They (ibid.) describe spatial mobility as the geographical movenlents of
persons, objects, symbols in space (Kakihara and Sorensen 2002 p.2);
temporal mobility describes each actor's interpretation of tinle beyond the
simple desire to save time and accelerate the pace of social activities
(Kakihara and Sorensen 2002 p.3); and contextual mobility as the way
people continuously reframe their interactions with others including people's
cultural background, particular situation or mood, degree of mutual
recognition, etc (Kakihara and Sorensen 2002 p.5).

Lee and Banbasat (2003) also define mobile settings according to these three
features. They define spatiality as the ability of consumers to roam, i.e. the
ability to use different networks from different telecom providers; temporal
ity as the access to Internet instantly and contextuality as the milieu in which
users conduct their tasks. Kim et al. (2002) also adhere to this three-part
separation and define the contextuality of nl0bility as any personal and
environmental information that may influence the person when using mobile
internet.

Even if this approach has opened new research avenues, a broad all-inclusive
definition of mobility also has disadvantages. A number of questions were
raised in the introductory chapter in relation to the concept of mobility
because of terminological confusion. Does wireless mean mobile? How
should we classify fixed wireless devices? But if the devices are fixed should
we consider the applications as nl0bile instead? Is then Microsoft's exchange
mail-system mobile when accessed from a stationary computer? Although a
broadening of the concept of mobility may serve sonle purposes, we prefer a
more narrow interpretation for reasons of clarity. Mobility can be defined as
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the ability and willingness to change or move 13
• One direct observation on

this definition is that it applies primarily to the users and not to the devices.
This will be further discussed in the next section about radio-engineering
capability.

Given this definition of mobility, I may agree that n10bility can be spatial
and temporal. Spatial mobility is the most obvious one and relates to changes
in geographical position. Thus a central object of analysis is location (Dix et
al. 2000). An in1portant distinction here is the one between place and space
introduced by Harrison and Dourish (1996). We are located in space but we
act in place. Therefore space is the opportunity for understanding collabora
tion whereas place is the understood reality. Space can be further described
with either Cartesian or topological coordinates (Dix et al. 2000).

Temporal mobility is more difficult to interpret because intuitively no one
can move along time. However, different tools can help us to manipulate the
temporal aspects of activities. In this sense we can speak about temporal
mobility, considered here as the changes or the abilities to change the
temporal aspects of actions. In this sense a number of central aspects emerge
as object of analysis such as duration and sequence (Barley 1988); speed and
timing, etc.

However n1Y interpretation of mobility excludes the contextual aspects
mentioned earlier. In discussing contextual mobility, Kakihara and
Sorenssen (2002) describe how a Post-it Note discretely placed on a desk
can affect the modality of interaction between people. Their assumption is
that because modem technologies influence the contextuality of interaction
we are now relatively free from contextual constraints. Thus, they conclude
leT technologies give us increased contextual mobility.

In my opinion the mobility of people should solely indicate changes of
spatial and/or temporal character. Other types of contextual changes apply
more specifically to other contextual dimensions apart from mobility. For
example, the Post-it Note described above influences the interaction context
through e.g. interruptions. An interruption represents a change in the
interactive context but it is less clear its relation to the n10bility of people.

This does not mean that there are no other relevant contextual changes when
studying wireless technologies apart from the spatioten1poral ones. But in
this dissertation the mobility of users indicates contextual changes of

13 Merriam-Webster 's New International Dictionary, 3rd ed., s.v. "mobility".
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spatiotemporal character only (cf. Figure 16). Therefore, the argument
supported here is that any type of contextual mobility can be reduced to
spatiotemporal aspects, and therefore linked more tightly to the mobility
concept. These distinctions are illustrated later in Figure 16.

It should also be noted that Kakihara and Sorenssen themselves in further
research (cf. Kakihara and Sorensen 2004 p. 184) abandon the distinction
mentioned above and talk instead about locational, operational and
interactional mobility of mobile professionals.

Given these clarifications, let us now proceed to describe some advantages
directly derived from this operational capability, namely increased visibility,
coordination and control.

One advantage derived from the spatiotemporal capability is the increased
visibility of the business process affected by the wireless technology. This
can be explained as follows. The adoption of wireless technologies improves
a firm's infrastructure in terms of reach and range (Keen 1991b), i.e. the
types of transactions made available to employees, suppliers and customers.
Reach refers to the locations technology is capable of connecting, while
range refers to functionality in terms of the activities that can be shared for
collaboration. The level of reach and range influences business process
performance in terms of reduced lead-times, flexibility, etc. Theoretically,
increased reach and!or range lead to increased level of visibility for that
process.

Furthermore, visibility is closely related to the management of risk and the
creation of confidence (cf. Hanebeck and Tracey 2003). Normally, a
particular business process' lack of visibility leads to building up buffers that
introduce new delays as a result of lack of confidence. The lack of confi
dence in turn affects the coordination of the process.

In the cases described (cf. Article 1), the wireless information systen1s were
implemented to address the difficulty of coordinating operating actors. The
value of mobility was therefore contingent upon the costs of not being able
to coordinate during the period in which actors were difficult to reach. Its
benefits are also related to the costs of available substitutes for wireless
technology in a business process. Therefore, wireless technology's
attractiveness depends on the level of coordination required and the
attractiveness of substitutes.

Wireless infom1ation systems through increased visibility, risk management
and confidence creation improve the internal coordination mechanisms
implemented in a particular organization. Since the very early beginnings of
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organizational studies, the coordination mechanisms of organizational
systems have been major object of study (cf. March and Simon 1958;
Lawrence and Lorsch 1967; Thompson 1967; Mintzberg 1979). Coordina
tion is therefore at the heart of many explanations and descriptions of
organizational processes.

Thompson (1967) introduced a conceptual scheme to explain the inter
dependencies among organizational members. He distinguishes three ways
in which work can be coupled (Thompson 1967 p.54): (1) Pooled
Interdependence where members share common resources but are otherwise
independent; (2) Sequential Interdependence where members work in series;
and (3) Reciprocal Interdependence where the n1embers feed their work
back and forth (see Figure 15). These three types of interdependence are
gradually more difficult to coordinate because they contain increasing
degrees of dependency and are therefore more costly to coordinate.

Pooled Coupling Sequential Coupling

Reciprocal Coupling

Figure 15 Interdependence in processesl4

In a situation of interdependence different coordination mechanisms can be
applied. Although the literature about such coordination n1echanisms is
abundant, I will describe three main mechanisms discussed by Rehn1e
(2001). He describes standardization, plans and mutual adjustments based on
Thompson (1967). Coordination is thus achieved through standardization
applicable to stable, repetitive and few enough situations; plans appropriate

14 Adapted from Robey (1986 p.187).
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for more dynamic situations; and mutual adjustment involving the
transmission of information during the process of action.

(ii) Radio-engineering operational capability

This capability refers to the ability to design wireless solutions so that user
friendly applications can be developed. This capability is the most technical
one and links to the systen1s level in Lundeberg's analytical framework
(Lundeberg 1996).

The choice of the radio-engineering capability rests on a combination of
design issues (Lee and Benbasat 2003; Krogstie et al. 2004) and technology
characteristics (Sarker and Wells 2003). It comprises different technological
aspects of wireless information systems apart from the hard technological
issues such as electrical interference management, wave latency, protocol
design and the like. Thus, the term engineering in this work is associated
with the technical design choices made by the implementing organizations.
More specifically, it translates into the specification of the appropriate mix
of attributes for a particular wireless application in terms of interface
characteristics (Sarker and Wells 2003); compatibility and ease of use (Liang
et al. 2003); weight, size and battery life (Kleinrock 1996); etc.

Lee and Benbasat (2003) discuss design issues for successful consumer
adoption of m-comn1erce services. An important ability they identify is to
provide task-relevant services by improving the design elements of systems.
This can be done through context-aware applications that take into account
some pre-defined user preferences and the terminals employed (Lee and
Benbasat 2003 p.50). Although their discussion is prin1arily consumer
oriented, the recommendations provided also apply to enterprise studies.

The fact that we are dealing with radio based technologies adds a nun1ber of
constraints to the advantages derived from the implementation of this
technology. These constraints can be described at two different levels of
analysis, namely the logical and the physical level (Langefors 1966; Krogstie
et al. 2004).

At the logical level, engineering capability consists of the ability to manage
the separation between content and medium (Krogstie et al. 2004). The
variety of wireless terminals available for displaying content makes difficult
the design of interfaces suitable for content display. This is an important
ability based on the experience that similar content will need to be displayed
on a multitude of different terminals such as pagers, cell phones, personal
digital assistants, portable computers, etc. This ability pem1its the
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development of user interfaces that are general enough yet also tailored for
the different types of terminals.

The logical level functionalities are dependent on a number of physical
constraints that are also present when working with radio based technolo
gies. But let me first make one further terminological clarification. The term
mobile has been applied indistinctly to devices, applications, users, etc.
People often talk about mobile mail, mobile phones or mobile Internet. This
is also the case within the research field. Kakihara and Sorenssen (2002)
define spatial mobility as the geographical nl0vements of persons, objects,
symbols, etc. Krogstie et al. (2004) employ also this definition.

However, the term mobility should be reserved to the users given my earlier
interpretation of mobility as the ability and willingness to change or move.
Only users are capable of deciding about change. In this work the term
mobile is therefore reserved for the users. In my opinion other adjectives
should be used to refer to devices and terminals. For example, the term
portable may be more appropriate for describing laptops than the term
mobile. Other similar modifiers may be wireless, radio-based, personalized,
etc. The advantage of this approach is increased clarity.

Two constraints of a physical character are discussed now, namely screen
size constraints and network management (Article 2). These are two general
factors also identified by Sarker and Wells (2003) that affect the implemen
tation of wireless applications. They call them interface characteristics and
network capability.

Sarker and Wells (2003) discuss how problen1s with the adoption of
handheld devices may impact the development of m-commerce. They trace
this impact to the lack of understanding for the motivations and
circunlstances surrounding the use of wireless devices. As an example they
mention problems with sub-menu navigation, messaging systems, etc.

Another physical constraint is the management of network characteristics.
They (ibid) mention the lack of coverage as an important constraint that has
to be taken care of. Another problem is the lack of interconnection between
different networks that make it difficult for users to roam between different
technologies. For example an important distinction is that between licensed
and unlicensed spectrum-based technologies. This is mainly based on the
fact that frequency is a scarce resource and licenses are often required to
operate wireless systenls. However, new technologies operating in
unlicensed spectrum may provide much cheaper and more effective
alternatives.
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Sumn1arizing, this capability represents the ability to create the right mix of
attributes for the solutions developed, and a number of advantages are
derived from this capability.

User friendliness is one important advantage especially considering the user
group in focus for this study. Mobile workforces are often early adopters of
cellular phones but late to adopt other inforn1ation technologies (Brodie and
Perry 2001). In addition blue collar workers represent organizational
employees that use information systems decided upon by someone else in
the organization. If these systems are too complex to operate, the adoption
rate drops substantially and the activities are carried out differently.

The ability to separate the content and the media of a particular application
may increase the ease of use and consequently the system's user acceptance.
Screen size, battery time and similar aspects should be taken into account to
increase the system's user friendliness.

Finally, radio technologies are expensive because they are costly to deploy.
Thus, smart solutions that use synchronization and unlicensed frequency
technologies may serve as good enough alternatives.

(Ui) Connectivity operational capability

This capability is treated here as the ability to link people in order to assure
feedback functions between workforces and central units in the organizations
such as back-offices, call-centers, etc.

This capability represents the individual level of analysis in the framework
for perceiving situations (Lundeberg 1993) mentioned earlier. More
specifically connectivity here refers to the ability of wireless technologies to
enhance communication and collaboration between coordinating and
operating actors in the organizations (Article 1).

User connectivity is often discussed in the literature in technical terms (cf.
Smith et al. 2002). It often refers to the connection alternatives between
devices and radio-communication backbones. This discussion has already
been touched upon in the previous section in relation to physical constraints
and network management. Thus, we now will describe more personal
aspects of this ability and the advantages derived from both collaboration
and communication abilities.

The ability to n1aintain connections between the communicating objects is
generically called connectivity, and it can be described as the property of
being connected or the degree to which something has connections. These
connections or links permit the transfer of data between devices and people,
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and thus increases the possibility of being linked to other people or systems
for better collaboration.

Connectivity is a relative concept, and therefore depending on the type of
connections used, the following types of connectivity can be identified. At a
large aggregation level we may distinguish between disconnected, connected
(Kleinrock 1996) and intermittent connectivity.

The use of wireless information systems influences the communication
channels used to interact with other organizational men1bers. The ability to
develop and manage then1 results in benefits such as feedback loops.

Belloti and Sly (1996) describe a number of problems for distributed
collaboration caused by the mobility of employees. In their study of
collaboration between consultants in a large and successful architectllral
consulting firm distributed over several buildings in the V.S., they found
problems such as locating people and lack of awareness. Mobility makes it
hard for distributed members to stay in touch with colleagues.

These interconnection problems identified are related to one particular type
of mobility modality, namely wandering. Apart fron1 wandering,
Kristoffersen and Ljungberg (2000 p.141) describe two other types of
mobility modalities in relation to the mobile worker, namely traveling and
visiting. They distinguish between travelers that perform activities while
moving between different locations usually inside a vehicle; wanderers that
perform activities while moving between different locations; and visitors that
perform activities at different locations.

These mobility modalities can help an organization when developing the
communication n10des of their employees. For example, the difference
between on the move and while moving help us to identify different
technologies required for communication. A service technician may be
satisfied with intermittent technologies as long as connectivity is assured at
the point of interaction with the customer. However, a taxi driver working
while moving in the taxi cab benefits from communication modes based on
continuously connected systems. Thus an important part of developing this
capability is the advantage of observing users through participation activities
as described in Article 3.

Connectivity also presents a trade-off between freedom and supervision. The
possibilities of supervision through wireless systems have a number of
consequences for how users experience the use of the systems. This trade-off
can be observed in the conflict between connectivity and freedom described
by Mulgan (1997) as connexity. Connexity is based on interaction asymme-
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tries. If the communication initiator seeks rapid feedback, the recipient may
experience pressures or interruptions by being forced to respond. Although
freedom suggests that we can decide when and to what degree we want to
participate in network exchanges, work norms and expectations come
increasingly in conflict with independence (Jarvenpaa et al. 2003).

Finally, the benefits of connectivity capability are related to the opportunity
costs of not being able to communicate during the time when actors are
difficult to locate (Article 1). It is simply the case that without wireless
technology there would not be opportunities for remote interactions. This
was described in Article 1 as the price-tag-of-non-mobility, indicating that
the opportunity costs of not being able to interact determined the eventual
value placed on the wireless application.

Before finalizing this section about WIS capabilities, I would like to
summarize graphically the n1ain arguments discussed in this section about
mobility concepts and their relationships. This is done in Figure 16 below.
The picture builds upon the definition of mobility above, and it includes the
distinction between spatial and temporal mobility as attributes of context. It
also shows how the concept of mobility applies primarily to the users and
not to the devices and moreover indicates the nature of relationships between
devices and users.

Time I ~ CON~~STS I Context I CON~~STS • I Location
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Mobility
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FROM FROM

~
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Figure 16 Mobility concepts and relations



Theoretical Foundations. 77

This picture represents nlY interpretation of different aspects of mobility that
have evolved during my research. It is a tentative mobility framework
inspired in the literature and it includes insights developed during my work
with the different articles. This is a product of this research and therefore
these terms have not been always applied consistently in the articles included
in this dissertation.

Let us now move on to consider IS implementation and innovation theories.
These can help us to understand better how organizations develop
sustainable advantages through internal, organizational assessment processes
rather than the external factors, more popular in the environmental models
from the strategic management literature (Barney 1991).

3.3 IS Innovation among Organizations

Organizational innovation has been considered a key source of competitive
advantage. New ideas help organizations diversify, adapt and reinvent
themselves in changing market and technical conditions. In this context it is
inlportant to be clear about where the value of technology resides. This
section analyzes how firms manage the implementation of enlerging
technologies to achieve competitive advantages.

The implementation of information systems is considered here as an
evolutionary initiative, and the way it is handled inside organizations to
obtain sustainable benefits is framed as a process that I call the organiza
tional innovation process (OIP). In this section this process is explored in
more detail through the analysis of two different research fields, the
innovation area and the IS implementation field.

The main advantages of such a combination are that innovation research
(such as product diffusion studies) has focused on the early stages of this
process while implementation research studies later usage aspects also.
Moreover, implementation theories employ analytical methods whereas
innovation recommends creative theories. Finally implenlentation theories
use an intra-organizational perspective and diffusion studies focus on extra
organizational analysis.

There are also areas in which one of these fields is stronger than the other.
For example, reviews of current innovation models suggest that there is little
attention paid to the role of human factors in the process of innovation, such
as the role of organizational culture (Schein 1994; Dougherty 1996; Pervaiz
1998). Socio-technical issues like user involvement have on the other hand
been in focus for implementation research. Innovation research however has
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an accepted track record of studying pre-conditions for ongoing learning
during the innovation process, which is especially important when the
technology studied is flexible and reconfigurable. Implementation has
sometimes been criticized for being too focused on the formal planning
aspects of technological change, clearly a weakness when dealing with
complex problems where outcomes cannot be always anticipated (AlIen
2000).

These two different, though related, areas form a huge body of research. The
successful application of different innovation theories to explain IS
implementation phenomena testifies to its usefulness (AlIen 2000). As it is
very difficult to exhaustively cover these two areas in the lin1ited space
offered in this dissertation, I will limit the discussion to the contributions
most directly linked to this study.

Finally the aim of this section is to develop a model of the OIP based on a
process description, critical factors, concepts and their relationship. This
model will be used for the analysis to be carried out in subsequent chapters.

3.3.1 Organizational Innovation

A great effort has gone into the study of innovation theories to scrutinize
what makes different ideas successful. Innovation theory is today a well
established field that over time has developed a theoretical platform mainly
concerned with the diffusion of new ideas. Within this research tradition,
innovations are new ideas, objects or practices that reach acceptance through
a particular diffusion process (Rogers 1995). According to Rogers (1995)
diffusion is the process by which an innovation is communicated through
channels over time and among members of a social system, and it is the
result of this process that is called the innovation. If the concept of
innovation seems to be fairly clear, the process through which an innovation
arises and develops is however still subject of debate (Kautz 2000).

Many of the studies performed within the innovation area concentrate on the
spread of innovations through a population of potential adopters. The
objective has been to predict patterns of diffusion over tin1e and/or space.
One such example is the Diffusion of Innovation (Dol) framework (Rogers
1995). This research tradition is characterized by the study of single product
based innovations, and cumulative adoption over time has been described as
an S-shaped curve. It differs from the process-oriented innovation approach
(Abernathy and Utterback 1978). The former studies new products or
services for a particular market whereas the latter evaluates new elements
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introduced into an organization's production or service operations to becon1e
increasingly effective.

Product andprocess innovations

This key distinction between product and process innovations has a long
history within innovation studies dating back to Schumpeter (1934 p.66).
Later research has also argued for a distinction of different types of
innovation (e.g. Damanpour 1991; Wolfe 1994). Among others, Utterback
and Abemathy (1975), Clark (1985), Rogers (1995) and Van de Ven (2000)
apply the basic product-process distinction as a useful tool in their analysis.

Process innovations can be further classified according to their nature.
Utterback and Abernathy (1975) introduced the distinction between
technological and organizational innovations. Edquist, McKelvey and
Hommen (2001 p.14) define technological process innovations as "the use of
new material goods or technologies to improve the ways ofproducing goods
and services". On the other hand, organizational process innovations are new
ways of organizing work in order to improve the organization's efficiency.
For exan1ple, increased supply chain benefits due to the implementation of a
new ERP system could be considered a technical process innovation whereas
Business Process Reengineering (BPR) may be classified, according to
Utterback and Abemathy (1975), as an organizational innovation. For
clarification purposes the taxonomy of innovations described above is
depicted in Figure 17 below with the preferred choices in this dissertation
highlighted.

Innovations

A
Product Process

Innovations Innovations

AA
New

Goods S
Ne:v Technical Organizational

ervlces

Figure 17 Topology ofinnovations

There are additional distinctions that will not be used here. One depends on
the extent of changes originated by innovations. Damanpour (1991)
underlines the difference between radical and incremental innovations based
on Dewar and Dutton (1986) an10ng others. This distinction will not be
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applied here as it mainly relates to the diffusion of innovations within
industries (cf. Christensen and Rosenbloom 1995). Other authors use the
term administrative innovations (Daft and Becker 1978; Kimberly and
Evanisko 1981; Damanpour 1987) to indicate organizational structure and
administrative processes directly related to the management functions in an
organization. This tern1 is similar to the organizational label used above.

Figllre 17 above shows that the focus of this dissertation is both on technical
and organizational innovations. The reason is that technical and organiza
tional process innovations are very much interrelated. The primary reason
for separating technical and organizational innovations is that the distinction
relates to the more general dichotomy between social and technology
structure (Evan 1966) and the fact that there seem to emerge two different
models of decision-making in each of these groups (Daft and Becker 1978).
However earlier studies show how technical innovations impact largely
organizational concerns such as work practices (Markus 1983) and vice
versa.

Moving up a level in Figure 17, another issue worth mentioning here is the
problems that arise when operationalizing the distinction between product
and process innovations. Actually, Archibugi, Evangelista and Simonetti
(1994) found in a number of studies that the classifications were not being
used consistently. One such problem is related to the location of the
innovation. As we will see innovations are not static and may thus alter
shape dllring their lifetime depending on their location. For example a
personal digital assistant (PDA) may be a product innovation for Paln1
Corporation whereas part of a process innovation for a supplier of forklift
trucks when integrated into the service-order process.

Clearly the implementation of wireless information systems represents a
process innovation of techno-organizational character: wireless provides the
technological flavor, information system the organizational con1plexity and
it is moreover a process innovation because it impacts work practices and
business processes.

Process innovations inside organizations

Most broadly, organizational innovation refers to the adoption of an idea or
behavior that is new to the organization adopting it (Daft and Becker 1978
p.197). Damanpour (1991) defines organizational innovation as the adoption
of an internally generated or purchased device, system, policy, program,
process, product or service that is new to the adopting organization on the
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basis of earlier work by Daft (1982), Damanpour and Evan (1984), and
Zaltman, Duncan and Holbek (1973).

Due to the complexity and the context-sensitive nature of these particular
innovations (cf. Damanpour 1996), Wolfe (1994) underscored five criteria
that should be addressed by organizational innovation researchers. These are
(1) the preferred research stream(s) among organizational innovation studies;
(2) the stage(s) within the innovation process in focus in the study; (3) the
types of organizations included in the study; (4) how the outcome of the
innovation is conceptualized; and (5) the attributes of the innovation (Wolfe
1994 p.406).

While agreement is present at a general level of abstraction, several parallel
theories of organizational innovation co-exist (cf. Wolfe 1994; Slappendel
1996). Different con1prehensive literature reviews describe several of these
theories. For example, Swanson (1994) n1akes a review of 22 studies on IS
innovation; Fichman (1992) covers 18 empirical studies including 11 beyond
the list in Swanson. Slappendel (1996) divides the existing work in the field
in three categories based on Pierce and Delbecq's (1977) perspectives on
action. These categories are (a) the individualist, (b) the structuralist and (c)
the interactive perspective. Kautz and Nielsen (2004) use these categories
including a longitudinal process view from Pettigrew (1985) in order to
extend the interactive perspective.

Another review made by Wolfe (1994) describes three streams which
developed sequentially. First, the diffusion of innovation research (DI)
addresses the diffusion of an innovation over time and space; second, the
organizational innovativeness research (01) focuses on the determinants of
the innovativeness of organizations; and last, the process-theory research
(PT) addresses the process of innovation within organizations.

More recently, Baskerville and Pris-Heje (2001) selected three different
n10dels (interactive n1odel, the chain-linked model and the emergent model)
in order to represent two underlying views representative of the diffusion of
organizational innovations. These are based on the dichotomy between
conflict and competition as opposed to consensus and regulation. Their two
views are described as the genealogical and the ecological view. The first
view applies a micro perspective whereas the latter a macro-meso perspec
tive on the phenomenon.
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Slappendel (1996) Wolfe (1994) Baskerville and
Pris-Heje (2001)

Individualist Diffusion of The Genealogical
Perspective Innovation View

Research (01)

Structuralist Organizational The Ecological
Perspective Innovativeness View

Research (01)

Interactive Process Theory
Perspective Research (PT)

Table 7 Research streams among organizational innovation studies

This dissertation applies prin1arily a genealogical view, based on a micro
perspective and focusing on the process inside organizations according to
Wolfe's (1994) process-theory research (PT). We are interested in the
process of innovations and not in the determinants of innovativeness (01),
nor the diffusion of an innovation over time and space (DJ).

Finally, process-theory research on organizational innovation has developed
a number of stage models that identify the sequences of events that occur
during the technology implementation process. In these models organiza
tional innovation encompasses a process that includes the generation,
development and introduction of new ideas or work practices within
organizations (Damanpour 1991 p.556).

This issue will be treated in more detail in Section 3.3.3 about stage models,
but one such model is the organizational innovation process described by
Rogers (1995) that distinguishes a typical sequence of five stages: two in the
initiation sub-process and three in the introduction one. These are agenda
setting, n1atching, restructuring, clarifying and rOlltinizing.

According to the innovation literature, implementation is considered one of
the last steps of the process of innovation. However implementation has a
central role for the whole organizational innovation process. Often
innovation benefits are gained only if implementation has a positive outcome
(Linton 2002 p.67). Klein and Sorra (1996 p.l057) call implementation as
the critical gateway between the decision to adopt and the routine use of an
innovation. So, let us now consider the field of implementation of informa
tion systems in more detail.
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3.3.2 IS Implementation

There is a body of research on the implementation of technology that has
been identified since the 1960s (e.g. Schultz and Slevin 1975; Doktor,
Schultz and Slevin 1979; Schultz and Ginzberg 1984). More specifically
information systems (IS) implementation is a field of scholarly research
undertaken to develop a better understanding of IS implen1entation problems
and how these can be resolved (e.g. Schultz and Slevin 1975; Doktor et al.
1979; Markus 1983; Schultz and Ginzberg 1984; Kwon and Zmud 1987;
Eason 1988; Cooper and Zn1ud 1990; Davenport 2000; Robey et al. 2002).

IS implementation is truly a multidisciplinary subject. The research field has
grown out of a number of related areas (cf. Bj0m-Andersen, Henriksen and
Larsen 2003) such as the implementation of operations research/ manage
ment science (Schultz and Slevin 1975; Doktor et al. 1979); information
systems development (Eason 1988; Avison and Fitzgerald 1995); and
innovation research (Klein and Sorra 1996; Linton 2002). Schultz and Slevin
(1975) explain that the implementation process can be treated as a special
case of the process of management innovation and organizational change
(ibid p.3).

Therefore, there are different designations for the same phenomenon such as
the implementation of innovations (Klein and Sorra 1996; Linton 2002), IT
implementation (Cooper and Zmud 1990), IS implementation (Kwon and
Zmud 1987), ERP implementation (Parr and Shanks 2000; Robey et al.
2002), etc.

All these have a common denominator, nan1ely the word implementation.
There exist different views about what implementation is and is not (cf.
Table 8). In this dissertation, implementation is considered in its broader
meaning as the process of putting an information system to use within an
organization. This process is denominated briefly as the organizational
innovation process if sustainable advantages are obtained through the
development of capabilities.
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Implementation

[1] A problem involving human participants, social interaction,
organizational structure and management change, in short a
complex behavioral process (Schultz and Slevin 1975 p.8)

[2] An organizational effort to diffuse an appropriate information
technology within a user community (Kwon and Zmud 1987 p.231)

[3] A dynarnic process of mutual adaptation, i.e. the re-invention of
the technology and the simultaneous adaptation of the organization
(Leonard-Barton 1988 p.253)

[4] The acid test or the critical phase within the process of
embedding an information technology system in the organization
(Eason 1988 p.157)

[5] An organizational effort directed toward diffusing appropriate
information technology within a user community (Cooper and Zmud
1990 p.124)

[6] An IT application being developed, installed and maintained;
organizational procedures are revised and developed; organization
members are trained both in the new procedures and in the new IT
application (Hong and Kim 2002 p.27)

[7] One of the last steps in user based and dual-process models of
the innovation process (Linton 2002 p.65)

Table 8 Implementation defined

After the mid 1960s, serious attention began to be directed towards
understanding the reasons behind IS successes and failures (Kwon and Zmud
1987). Implementation became a very popular field during the 1980s among
IS researchers. In this research field, the origins of IS implementation can be
traced back to the analysis of systems development, also called Information
Systems Development or simply ISD (Avison and Fitzgerald 2003). As the
area matured, some system-development researchers started to pay more
attention to issues on system implementation partly because the integration
of standard application packages replaced the in-house development of
applications 1

5. After a partial slowdown, it took off again when the
implementation of standard software packages like ERP systems became
more and more popular. In short, later IS in1plementation research has
focused on specific software applications such as Decision Support Systems

15 Although it could be interesting to look in more detail into the system
development area, we assume it is usually carried out outside the implementing
organization and therefore we focus on system implementation instead.
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(Ramaprasad 1987), Electronic Data Interchange (Iacovou, Benbasat and
Dexter 1995), Enterprise Resource Planning (Markus et al. 2000; Robey et
al. 2002), etc.

Research paradigms

Based on Mohr's work (1982), Robey et al. (2002) organize their review of
academic research on implementation around variance and process based
paradigms. Their conclusion is that variance studies offer limited insights
because they lack a theoretical framework that adequately explains why the
investigated project and business outcomes occur (Robey et al. 2002 p.19).

Although I share their opinion that more process-based research is needed,
variance research, such as factor studies, can likewise contribute to the body
of knowledge within implementation research. Although some of these
factors have been adopted as general and always valid, the position taken
here is to consider these as a starting point for the analysis of capabilities
utilized later on. Taken less seriously than in many variance studies, these
factors represent good hints about where to start looking for organizational
challenges. Thus both process research and variance-based paradigms will
be described in this and the next section on stage nl0dels.

Implementation risks

The implementation of IS has become a single body of research partly
because of the difficulties and problems that accompany implementation
efforts. Eason (1988 p.11) compares IS implementation to a human organ
transplant. The range of outcomes is similar in that if the implementation is
successful, it will enhance the effectiveness of the organization. However, if
the process fails, the outcome becomes the rejection of the system.

Difficulties often plague inlplementation initiatives (cf. Sumner 2000).
Although companies spend millions on both the packages and the imple
mentation process, there is some evidence that conlpanies experience
considerable problenls, particularly during the actual implementation project
(cf. Parr and Shanks 2000 p.289). Sonle of the researchers that consider
implementation as a phase within a larger change process call it the critical
phase. Eason (1988) writes:

"Many times has the enthusiasm of those engaged in the design been
washed away in the fear and resistance of those who were to use the
system. Implementation is the acid test in many ways" (Eason 1988
p.157).
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The popular literature such as Fortune, Infoweek, Computerworld, etc.
contains numerous stories which describe ERP implementations in colorful
terms such as 'endurance tests', 'fiascos', 'living to tell about it' and 'war
stories' (Tebbe 1997; Horwitt 1998; Maliin 1998; Stedman 1998).

There is a body of research that has focused on the antecedent conditions
that explain the successful implementation of information systems. Most of
these studies develop a nUIYlber of critical success factors. They have
sometimes been called implementation factors (e.g. Bj0rn-Andersen et al.
2003), critical success factors (e.g. Hong and Kim 2002) or simply risk
factors (e.g. Sumner 2000). Appendix 1 summarizes the discussion included
in this section about all these factors grouped in clusters. Here we will only
discuss tne references more directly linked to this work.

The division of factors into organizational factors, technological factors,
hun1an factors and others (cf. Appendix 1) can be compared to Kwon and
Znlud's work (1987). They reviewed both empirical and non-enlpirical
studies to organize existing knowledge about key forces contributing to
successful efforts to introduce technological innovations into organizations.
They divide existing factors into five groups according to the constituent
elements of Leavitt's (1965) organizational model. The choice of cluster
factors in this dissertation is similar except for the exclusion of task-related
factors as a cluster. These factors are included in the project-management
section instead. In addition, structural factors are labeled here organizational
factors. Worth highlighting are the role involvement factor included in the
individual-factors group and defined as the attitude of users towards change;
complexity defined as the difficulty of users understanding and using the
innovation; and uncertainty related to the variability of organizational
environments (Kwon and Znlud 1987 p.233ff).

People's resistance to change has also been an important obstacle for
successful implementations of information systen1s (Markus 1983). Different
motives for resisting change have been identified in earlier research such as
inadequate technical design, cognitive stiles, interaction of system with
division labor, etc. For example (Keen 1981) captures the active nature of
users' reactions in what he calls counter implementation strategies. Some of
these are lay-low, rely on inertia, keep the project complex, minimize the
implementer's legitin1acy and influence, exploit their lack of inside
knowledge, etc. Another example that studies individual's technology
adoption within organizations is the Technology Acceptance Model (TAM).
This framework aims at predicting information system acceptance and
diagnostics of design problems before users experience the system. TAM



Theoretical Foundations. 87

identified two main attributes of IT technology to become accepted by
individuals within organizations: usefulness and ease of use (Davis 1989).

Linton (2002) organizes the main success factors in a model with tech
nology, organization and individual implementer as general factor clusters
(Linton 2002 Figure 2). This is based on his in-depth review of current
knowledge within the implementation literature. Four additional subgroups
of factors include divisibility, complexity, social interactions and project
management.

Linton's list (Linton 2002 Table 1) shows the variety of approaches taken.
The list includes aspects such as fidelity of implementation, workflow
integration, operational effectiveness, flexibility, economic performance, etc.
He considers this list a source of inspiration and encourages its use through
adaptation to the particular implementation case.

Linton's enun1eration, based on earlier publications, is interesting although I
would like to express my doubts about the viability of his proposal to resolve
the ambiguity about what determines a successful implementation and not. I
find it hard to accept his statement that "measures [of successful implemen
tations] should have sufficient generality to be used across most innovations
and be acceptable to practitioners and academics" (Linton 2002 p.67).

Robey et al. (2002) divide earlier research on the basis of definitions of
success. Some researchers define success in terms of project management
metrics such as meeting deadlines, working with budgets, relationship
between project men1bers, etc., and others define success in business benefits
terms (reduced inventory, decreased labor costs, faster financial closes, etc.).
Additional factors they found were top management suppoli, effective
project team and organization-wide commitment (Robey et al. 2002 p.20).

Hong and Kim (2002) describe organizational misfit, i.e. the incongruence
between the original artifact and its organizational context as a critical factor
when introducing IS, such as an ERP system, into organizations. This may
very well be the case because of knowledge barriers. Robey et al. (2002)
describe knowledge barriers as another type of obstacles when implementing
ERP systems. System implementations challenge existing knowledge
because they require fim1s to re-configure and assimilate new business
processes and management structures.

Eason (1988) described the complexity of benefit identification. He presents
a number of different technology benefits that are achievable at different
organizational levels (Eason 1988 p.] 3 Figure 2.2). Benefits are aligned
along a continuum from resource reduction to work enhancement. He groups
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the benefits into four types: cost savings, improved productivity, improved
support and organizational enhancement. While cost savings represent the
more tangible type of benefits, organizational enhancement (the last group)
falls at the other end of the scale, nan1ely the intangible benefits side. A
similar idea about the IT value that dilutes at different levels in the
organization being difficult to track was picked up and further explained in
Weill and Broadbent (1998 p.65).

Finally, the work done by Feeny and Willcocks (1998) has similarities with
this one although it is not mainly an IS implementation study. Feeny and
Willcocks (1998) identified three challenges or risks in exploiting IT: (a) the
challenge to address the need for two-way strategic alignment between
business and technology - what technology can do and how to use it; (b) the
challenge to deliver IS services at low cost and high quality sourcing
strategies; and (c) the challenge to shorten the design of IT architectures.
Similar to this work, they develop nine capabilities out of these challenges.

Given the factor-based approach to implementation success described above,
let us now move on to consider some source of other, softer influences
developed within the socio-technical perspective explained in more detail in
the next section.

Socio-technical approach

Unfoliunately there is still evidence to suggest that organizational issues are
not properly treated during the systems implementation process (Eason
1988; HOTI1by et al. 1992; Clegg et al. 1997). The socio-technical systems
(STS) approach 16 represents a research stream within information systems
development that has discussed implementation widely and has tried to
incorporate such issues into its research methodology. This type of research
shares many common features with this dissertation in that the increasing

16 I would like to make a distinction between different types of socio-technical
perspectives. To make this distinction clear I subscribe to Lamb et al. 's division of
different research traditions within the socio-technical field (Lan1b, Sawyer and
Kling 2000 p.1613). They divide these research traditions into two groups: (a) the
social-shaping-of-technology (SST) approach (Williams and Edge 1996) and the
tradition used in this dissertation (b) the Tavistock Institute's Socio-Technical
Systems (STS) perspective (Chems 1976; Eason 1988; Mumford 1995; Mumford
2000). A similar distinction is made in Kling, McKin1 and King (2003 e.g. Table 2
p.55) though the focus in their article is on the SST approach instead of STS.
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interconnection between the social and the technical aspects of our world is
highlighted through the potential value of conceptualizing such arrange
ments as socio-technical systenls (Lamb et al. 2000).

The socio-technical systems (STS) approach, which enlphasizes workplace
interactions with various technologies, refers mainly to the interactions
between people, organizations, institutions and a range of technologies in
rather intricate arrangements in which what is social and what is technical
cannot be isolated in practice (Lamb et al. 2000).

The STS research approach has its roots back in the 1940s. The main idea
developed within this research stream is that the most effective work system
is not the one with the most efficient technical features, but the one with the
best balance of the technical and the social characteristics. The automation in
the Welsh coal mines represents one of the earliest applications of socio
technical systems analysis. The automation in the mines resulted in a
decrease, not an increase, in productivity (Scott et al. 1963).

Socio-technical design was founded in the Tavistock Institute of Human
Relations in 1946 to bring together the psychological and social sciences in a
way that benefited society (Mumford 2000 p.33). The socio-technical theory
was first applied in the Scandinavian countries. Although different
approaches were implemented in Norway, Sweden and Denmark, many
similarities can be found (Cooper and Mumford 1979). As Mumford (2000
p.34) puts it, socio-technical theory was developed so that hunlan needs
would not be forgotten when technical systems are introduced. Some of the
key assumptions in socio-technical approach are:

1. Introduction of technology changes the entire work system of an
organization. Therefore you should design the new work system first and
then design the technology to acconlplish the desired change,

2. Technology is only cost effective if it fundamentally changes the work
system to reduce non-value-added work and increase the productivity of the
outcomes of the organization, and

3. Technically efficient tools are not the goal; implementing new technolo
gies means revising the total work systenl that enables productive workers.

The concept of occupational conlnlunity (Gerstl 1961) can be used to
describe workplace interactions, as in the STS approach because both are
based on exchanges between different groups of people engaged in the sanle
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sort of work 17. This is interesting because blue collar workers can be
described as one such community.

Van Maanen and Barley (1984) defined an occupational community as a
group of people who consider thenlselves engaged in the same sort of work,
whose identity is drawn from their work, who share with one another a set of
values, nOffilS and perspectives that apply and extend beyond work related
matters and whose social relationships meld work and leisure (Van Maanen
and Barley 1984 p.287). In this regard occupational communities can be
understood as a type of intra-organizational distributed networks of practice
(Teigland 2003).

As discussed by Teigland (2003), the early research on occupational
communities developed an understanding of the problems of social conflict
and organizational control at work (Gerstl 1961; Salaman 1974; Hill 1981).
This research often described the power struggle between management and
occupational conlmunities (Hill 1981) and sometimes in a negative light
(Van Maanen and Barley 1984).

Involvement and initiative are also discussed in relation to occupational
conlmunities (e.g. Salaman 1974 p.120). Involvement is often described as a
positive attitude towards work and as such a valuable and meaningful
characteristic to be promoted among occupational communities. However,
the power struggle between managenlent and occupational comnlunities can
sometimes affect involvement negatively. This is for example manifested in
the way work is evaluated. Often the work tasks must be seen as important,
valuable and meaningful by other people than members of the occupation
itself.

A more positive approach to occupational conlmunities has been developed
in research about networks of practice (Teigland 2003), where menlbership
and knowledge management have been in focus rather than power struggles.
In addition, there have been few studies that have investigated how factory
work is influenced by computer technologies and its impact on the related
occupational communities (Barley 1996 p.408). One exception is Lawrence
(1998), who investigated membership in networks of practice by analyzing a
small Canadian Forensic community, where menlbership was discussed in
terms of both formal and informal rules.

17 For an early and thorough review of the literature about occupational communities
see Salaman (1974 Chapter 2).
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All the examples of blue collar workers in this study, taxi drivers, field
technicians and forest machine operators, represent members of different
occupational communities. These occupational con1n1unities create unique
work cultures consisting of, among other things, task rituals, standards for
proper and improper behavior, work codes surrounding relatively routine
practices and compelling accounts attesting to the logic and value of these
rituals, standards and codes (Van Maanen and Barley 1984).

Furthermore, the analysis of workplace interactions with various technolo
gies requires an analysis of cross-community interactions. Often language
and perspective barriers occur between different communities resulting in
communication difficulties between them. Carlile (2002) in a study of the
car-manufacturing industry showed how knowledge that is situated in local
practice (such as occupational communities) becomes problematic when
transferred across functional boundaries. He explained how boundary
objects facilitated the process. In 1989, Star and Griesemer (1989)
introduced the term boundary object to describe information that is used in
different ways by different communities of practice. Boundary objects can
be artifacts, documents and even vocabulary that help people from different
communities build a shared understanding. Bechky (2003) perfoffi1ed an
ethnographic study of an American high-technology organization and found
that artifacts were used to mediate across occupational boundaries during
episodes of problem solving. When problems arose in the building process,
both drawings and n1achines were used as boundary objects between
occupational comn1unities to help solve them.

Boundary objects facilitate the comn1unication process by making problems
concrete. Within the community of Information Management researchers,
academics have started to use boundary objects to explain the transferring of
data and mobilize action (Briers and Chua 2001; Pawlowski and Robey
2004; Levina and Vaast 2005). Earlier studies have looked at different types
of boundary objects such as information systems (Pawlowski and Robey
2004), Intranet-based FAQ (Levina and Vaast 2005), document archives and
ideas (Briers and Chua 2001), etc. Many of these studies have looked into
intangible objects such as software applications. In this study we concentrate
on the use of the mobile terminals, i.e. hardware artifacts, to understand the
interactions between different occupational communities.

Before finalizing this section it would be honest to indicate that a number of
critics of the socio-technical systen1s research have also grown throughout
the years. One of the criticisms that has been raised is that the approach is
more management oriented than truly user centered (Ehn 1988). Another
issue is the overly simplistic view of job satisfaction (Dillon and Morris
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1996). However success in shifting focus away from financial and technical
issues when implementing technical systems has been one of the main
achievements of this approach (Dillon and Morris 1996 p.17).

Implementation strategies

We shall finish this section by describing a number of implen1entation
strategies that can be applied when introducing technologies into organiza
tions. Earlier research has identified a number of strategies and their
advantages and disadvantages. Eason (1988; 1993) describes five different
strategies for implementing new information systems. These are big-bang
approach, parallel running, phased introduction, trials and dissemination, and
finally infrastructure and incremental application (Eason 1988 p.158ff).
These are summarized in Table 9 and will be described here.

Big Bang: One of the n10st difficult kinds of implen1entation is to discon
tinue an existing systen1 in its entirety at the end of one day, and replace it
with a new system on the following day. Although this ensures that the
implementation takes place, it requires extra resources and meticulous
planning.

Parallel Running: One way of minimizing the risks of an instant changeover
is to introduce the new system alongside the old one, and to run them in
parallel until everyone is confident that the new system will be effective. The
backup alternative is always present but this is a costly alternative.

Phased Introduction: The problems of making massive changes can be eased
by phasing in the changes over a period of time. Either the functionality of
the technical system is introduced in phases or the system is introduced in
different parts of the organization at different tin1es. A combination of these
two approaches can also be used. In the first case users cope with change
little at a time.

Trials and Dissemination: This strategy focuses on small-scale implementa
tions to test the systen1 gradually. It explicitly recognizes that there will be
problems, and by holding a major trial or pilot project before embarking
upon full-scale implementation the risks are n1inimized.

Incremental Evolution: The growing sophistication and flexibility of
technology is making this strategy an increasingly practical proposition. The
n10re evolutionary the approach, the more time the users have to adjust, but
it is also increasingly likely that the mon1entum of the project is lost.
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Strategy Definition Suitability Pros Cons

Big Bang Instant Required when • Integrated • Requires
changeover critical mass and centrally meticulous

argument is managed way planning
vital of insuring that • Needs extra

implementation resources
takes place before and after

the change

Parallel Run the old Minimize big- • Controlled • Extra
Running system bang risks migration resources are

alongside • Backup essential
with the new alternative • Motivational

aIways present problems if staff

• Provides an make

insurance policy comparisons

against failure • Inhibit organi-
zational change

• Costly
alternative

Phased Introduction System built • Technical staff • Familiarity to
Introduction over a period modularly with can concentrate irrl plementation

of time independent on the system team may blind
parts • Users cope them from new

with cha nge a user needs

little at a time

Trials and Small-scale Need to test the • Once tested • Lessons from
Dissemina- implementa- technical disserrlination a trial cannot be
tion tions to test system much easier easily

the system transferred to
for live new groups
working

Infrastruc- Evolutionary Used where a • User involve- • May turn into
ture and and user-led failure to match ment resulting long, part-time
Incrementa I process wh ich needs exactly in user-led activity
Application mixes design leads to system applications

and imple- rejection
mentation

Table 9 Implementation strategies

Common to all these alternatives is that they represent strategies for
n1anaging change. It should be noted that these strategies are not mutually
exclusive and that different parts of an implementation project may combine
different alternatives given the requirements. Often factors endogenous to
the project impose the selection of a particular strategy, and not always the
most suitable one.
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3.3.3 Stage Models

Unlike variance research, which speculates about critical success factors
and the effects of IS implementation, process research seeks to explain how
change emerges, develops, and diminishes over time (Newman and Robey
1992; Poole et al. 2000; Robey et al. 2002). Descriptions using process
theories often rely on the narrative of events that relate what led to what
(Poole et al. 2000 p.13).

Process-based research on technology implen1entation has developed a
number of different approaches trying to characterize the implen1entation
process as a sequence of generic stages. This approach has thus received the
name of stage models (cf. Earl 1989 p.28). In n1Y view, two main forces
have driven the development of stage models, namely (1) the research area
that has come to be known as the systems-development life cycle and (2) the
development of stages related to technology management and organizational
innovation. Let us explain these in more detail below.

(i) Systems development life cycle

The first force, that of systems-development life cycles, goes back to the
1970s. Avison and Fitzgerald (2003) call this period the early methodology
era. During this period focus was placed on building computer-based
applications based on a number of stages 18

• These stages often represented
the system's life cycle. The aim was to better control the management of the
development of information systems. One of these models came to be known
as the waterfall model (Boehm 1976). Although not directly implen1entation
research oriented, it is often brought up as an example of a stage model
approach. It is a methodology that goes through seven steps from docu
menting the system concept to deployment and its operation (Boehm 1981).

However the waterfall model has been strongly criticized for a number of
reasons (Avison and Fitzgerald 1995). The n1ain limitations have been the
failure to meet the real need of business due to the focus on technological
improvements of the systems; lack of flexibility when design changes are
required during the development process because of modifications in
business processes; user dissatisfaction caused by the impossibility of seeing
the system before it is operational (e.g. Avison and Fitzgerald 1995 p.30ft),
etc.

18 The different models are compiled in Appendix 2 for better overview.
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As a result, the software developn1ent community has experimented with a
number of alternative approaches. During the late 1980s and early 1990s, a
nun1ber of stage methodologies emerged and Avison and Fitzgerald (2003)
have classified them into different groups. These newer methodologies have
tried either to expand the scope of analysis to fill various gaps, or to blend
together a number of themes into one methodology. However, many of these
approaches still do have a number of limitations because they come from
application-solution vendors or consultancy companies (Avison and
Fitzgerald 2003).

In my opinion the main problem with all these approaches lies in the
underlying epistemology that drives the application and use of the
methodologies in very unanlbiguous and standardized ways. This is in line
with Avison and Fitzgerald's (2003 p.80) definition of n1ethodologies as
"recommended collection of phases, procedures, rules, techniques, tools,
documentation, management and training used to develop a system". The
problem is not the conceptualization of software developn1ent based on the
life cycle of the systems because in a nun1ber of cases these methodologies
have guided the division of projects into phases of manageable tasks and
thus helped to avoid their escalation. The problem has been the operationali
zation of underlying philosophical ideas consisting of ontological and
episten1010gical assumptions into a set of prescriptions and guidelines that
recognize as always valid and applicable particular methods or techniques.

The alternative proposed here is to consider these approaches not as
methodologies where recommendations can lead to prescriptive ways of
performing system implementations, but as models or frameworks, i.e.
simplifications of reality that aim principally at conceptual clarity. Stage
models considered as theoretical models instead of methodologies represent
conceptual schemes that can help us to understand how processes unfold.
The dividing line between these two approaches lies along the continuum of
descriptive and prescriptive character of the approaches. Stage models in this
study are therefore treated as models in first place. Such models aim
principally at conceptual clarity by bringing special attention to stages
relevant for the particular process. They do not try to identify stages that are
right nor wrong (always and everywhere) because IS implementations vary
depending on the organizational context where applied.

One such descriptive model was introduced in 1974. Gibson and Nolan
(1974) published a seminal article describing a framework for managing data
processing in terms of four distinct phases of development. They discovered
that across different companies, expenditures on data processing systems
followed an S-curve over time. The curve seemed to represent a path of
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organizational learning. This path could be described as a four stage model:
(1) the initiation stage; (2) the contagion phase; (3) the control stage; and
finally (4) the maturity phase, where the organization becomes as confident
in managing computer resources as other resources.

There are three key articles, based on Gibson and Nolan (1974) above, in
which McFarlan set out his ideas about stages of growth in IS/IT within
organizations (McKenney and McFarlan 1982; McFarlan and McKenney
1983; McFarlan, McKenney and Pybum 1983). In addition to the four
phases McKenney and McFarlan describe in these articles (McKenney and
McFarlan 1982 Exhibit IV), they also describe three possible stagnations
representing technology assimilation pitfalls along the process (cf. Appendix
2). They are explained in the article as the result of mismanagement of the
technology-assimilation processes.

Other examples of descriptive stage models focusing on the system's life
cycle are Nilsson (1991 p.53ff. Figure 2.4), Andersen (1991 p.45) and
Thodenius (2005 p.155 Figure 40). Worth noting in the first two n10dels is
the presence of a final stage in the model called abandonment or phase-out
of systems (cf. Appendix 2). Stage models do not usually consider this step,
and they normally end their description at the system usage phase (e.g.
Eason 1988; Cooper and Zmud 1990; Clark et al. 1992). In Nilsson (1991)
and Andersen (1991) however the abandonment phase is considered a
terminal state. This is quite natural due to the underlying assumptions of the
life cycle approach.

An alternative to considering the abandonment phase as a terminal state
could be to consider the process as a continuous enhancement of existing
systems. One such approach is the recent effort within the field of systems
design methodologies called the incren1ental or evolutionary approach (see
Avison and Fitzgerald 2003 p.81). One example is the dynamic systems
development method (Stapleton 1997) that focuses on enhancing previous
versions of systems rather than developing new systems every time. It
addresses the problem of changing requirements throughout the process and
aims at reducing the time needed to develop a system.

Other treatments of the abandonment phase as a continuous enhancement
include Swanson and Dans (2000) who discuss renewal indirectly when
elaborating on the expected end life of systems as part of a company's
maintenance efforts. Based on Zvegintzov (1984) they describe five reasons
for replacing a system: (1) it is no longer needed; (2) no longer filns on its
hardware; (3) hardware replaced; (4) not adapted to changed real-world
conditions; and (5) superior alternative software has been developed.
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However they state that research on retirement and replacement is still scant
(Swanson and Dans 2000 p.278).

Finally, Thodenius' model (2005), although more specifically focused on a
particular type of system and using the organization as the unit of analysis,
manages to stress the in1portance of recurrent stages in contrast to the linear
character of earlier approaches.

(ii) Technology management and organizational innovation

The other important force that emphasizes the development of stage models
comes from the organizational innovation research area and more specifi
cally from the fields of managing information technology and diffusion of
innovations (cf. Appendix 2).

Innovation may be considered an organizational process with various stages
or phases. Thon1pson (1965) defines innovation as a three-stage process
consisting of generation, acceptance and implementation. New ideas within
an organization increase the pressure to change due to envisioned opportuni
ties. Next, a decision to invest resources is evaluated and, if accepted,
implementation is carried out, including development and installation. This
model is representative of the literature and conceptually economic (Pierce
and Delbecq 1977; Kwon and Zmud 1987; Swanson 1994)19.

There exist other models that develop and investigate each step in more
detail. Cooper and Zn1ud's n10del of the IT-implementation process (Cooper
and Zmud 1990) is one such model often cited in the literature (Swanson
1994; Bj0rn-Andersen et al. 2003; Banker and Kauffman 2004; Kautz and
Nielsen 2004).

This model is based on earlier work done by Kwon and Zmud (1987) based
in turn on Lewin's (1952) change model, and it consists of six different
stages (Cooper and Zmud 1990 p.124)20:

19 It is wOlih observing that Pierce and Delbecq (1977 p.29) use initiation instead of
generation and adoption instead of acceptance. This nomenclature has sometimes
been wrongly ascribed to Thompson (e.g. Swanson 1994 p.1 071). However, for
simplicity and due to the fact that the content of each phase remains the same we
will also adopt it.

20 Note that in this work we focus on the processual aspects of Cooper and Zn1ud's
model (1990).
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• Initiation: Active and passive scanning of organizational problems/oppor
tunities and IT solutions is undertaken. Pressure to change evolves from
either organizational needs (pull), technological innovation (push) or
both.

• Adoption: This step comprises the rational and political negotiations to
get organizational support for the implementation of the IT application.

• Adaptation: The IT application is developed, installed and n1aintained,
and organizational work practices are revised and developed. Organiza
tional members have to be trained in the new procedures.

• Acceptance: When the IT application is put to work, commitment to its
usage has to be achieved an10ng the users.

• Routinization: Usage is encouraged as a normal activity, and the artifact
is not any longer considered as something out of ordinary.

Infusion: Finally larger effectiveness is achieved by more integrated use
within the organization.

These stages can be contrasted with the model developed by Rogers (1995)
from the organizational innovation research field. Apart from the less
significant fact that Rogers' model consists of one stage less, it is worth
noting that Cooper and Zmud's (1990) adoption stage is labeled by Rogers
as matching, in my opinion a better description of the logic behind this stage.
Matching describes more accurately the dynamic character of the process for
contextualizing technological opportunities inside organizations. Moreover
the use of a gerund better describes the processual character of the stage.

Furthermore, Rogers' stage one and two (agenda setting and matching) can
be included into Cooper and Zmud's initiation stage. This distinction
between initiation and later stages is moreover consistent with Zaltman,
Duncan and Holbeck (1973) two-stage adoption process. This represents one
of the pioneering studies within organizational innovation that emphasized
the importance of the process prior investment decision. They studied the
process prior the decision to implement an innovation and found that the
adoption process occurs in two stages: a firm-level decision to implement the
innovation (primary adoption) followed by the actual introduction of the
system, which includes individual adoption by users (secondary adoption).

Rogers describes this toll gate between primary and secondary adoption as a
watershed. This idea is compelling because without investment approval the
symbolic planning will never take off. Moreover, the idea of watersheds
reinforces McKenney and McFarlan's (1982) concept of stagnation of
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technology assinlilation processes. These watersheds represent pitfalls that
can kill the process. Thus, for our purposes, Thompson's second phase will
be re-Iabeled as investment approval.

Putting all these different pieces together offers a first attempt to concep
tualize the stages of the organizational innovation process, which is
presented in the table below. Note that the framework distinguishes between
two different types of stages. The ternl phases will be used to refer to the
more general steps of the organizational innovation process and the term
stages to the steps within each phase. These phases are, in turn, separated by
watersheds. Another distinction is that nouns nanle phases whereas gerunds
identify stages to express action. Finally the watershed between the phases
or stages is called here a step to reinforce the character of necessity from one
phase to the next one. These terms will be used consistently throughout this
dissertation.

It should be added that an intuitive phase that follows the infusion phase is
maintenance. This phase has been considered in earlier research as well. For
example Swanson (1999) describes maintenance as the corrective, adaptive
and perfective activities after the installation of an information system (ibid
p.66). We will discuss some maintenance aspects in relation to the renewal
phase described later. However there have been few discussions of these
issues during the data gathering process and as this phase is less central to
the notion of innovation it will not be in focus for this study. Though, this
does not mean that this phase is less important.
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Phase Stage Description

1. Initiation Agenda Organizational problems or technological
Setting opportunities increase the pressure for

change. An awareness process develops
that tries to contextualize opportunities of
particular emerging technologies into the
organizational setting.

Matching This step comprises some kind of match
between an IT solution and its application
in the organization. Negotiations to get
organizational support and efforts to
choose suppliers and system integrators
are undertaken.

Il. Investment Approval (watershed)

Ill. Introduc- Redefining A project structure is established. The
tion organizational work practices are revised

and the IT-application is developed and
installed. Finally the IT application is put to
work.

Accepting The IT application is available in the
organization. Commitment to usage of the
IT-application has to be achieved.
Organizational members have to be trained
in the new procedures.

Routinizing Usage is encouraged as a normal activity,
and different types of evaluation are
performed to check for achievements and
new roles in the organization. Finally the
artifact is no longer considered as
something out of ordinary.

Infusing The application is squeezed and
incremental improvements are made to
fine tune the application. More integrated
use within the organization is achieved
leading to a higher potential of the IT
a'pplication through different system-
maintenance activities.

Table 10 General phases and stages oforganizational innovation processes

Finally, I would like to point to a third group of nlore recently developed
models strongly int1uenced by both forces described previously. These
models cope directly with the implementation of Enterprise Resource
Systems (ERP). See Parr and Shanks (2000), Markus, Tanis and van Fenema
(2000), Hong and Kinl (2002), Gefen (2004), etc. One difference compared
with early life cycle models is that these models have tried to improve the
quality of the development process instead of focusing on the improvement
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of the end systems. These systems often consist of standard packages and the
modifications of the systenls are therefore limited. Instead the efforts are
orientated towards the implementation process itself.

Thus ERP systems, being a popular type of infoffi1ation system, have been
object of study from a stage model perspective. Researchers have described
ERP implementation with different models having three (Bhattacherjee
2000) to five (Ross and Vitale 2000) stages (cf. Appendix 2). Common for
these models is that they recognize that firms have a planning stage, an
implementation stage, a stabilization phase, and a stage in which new
systen1s are nlaintained and improved, and old systems are retired. Worth
noting is the description of the dip phenomenon in Ross and Vitale's (2000)
model. It follows from their description that the implementation phase is
likely to cause an initial dip in organizational performance (Hopwood 1979),
that is, a temporary impairment of performance and reduction of output
inlmediately after the change is introduced.

Concepts and relationships

Although adoption has been the central object of scrutiny in implementation
studies and diffusion the nlain object of analysis in innovation studies,
different researchers have focused on different stages of the process. These
terms have in addition meant different things to different researchers (Wolfe
1994). For example, in a number of adoption studies, Daft and Becker
(1978) studied the number of innovations adopted, Damanpour and Evan
(1 984) the number in1plemented and Zmud (1984) the extent of innovation
implementation.

There is an ongoing debate about the very concepts of transfer, diffusion,
implementation, etc. Several authors have signaled that technology diffusion
is but an aspect of a broader process (Sullivan Jr 1985; Damsgaard,
Rogaczewski and Lyytinen 1994; Heidtman 1994; Lien 1995; Veryard
1995). McMaster (1997) explains the innovation process as technology
transfer. Lien (1995) describes the process of technology transfer as a part of
a technology chain through which innovation moves. However, she makes a
distinction between transfer and diffusion. According to her, technology
transfer is considered a supply driven n10vement of technology whereas
diffusion is driven in a complementary way on the demand side. Heidtman
(1994) prefers to use the term technology transition instead of transfer when
describing the process of institutionalizing new tools, techniques or
approaches in organizations. Damsgaard et al. (1994) use another term to
describe the process of information technology uptake through and in
organizations, namely penetration. Veryard (1995) also describes the notion
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of penetration but critically points out that penetration only describes one
way influence. Thus he favors the concept of adaptation.

A general observation is that the multitude of concepts in the area shows a
fruitful heterogeneity (Kautz 2000) but underscores the general opinion that
the results are somehow fragmented (Kwon and Zmud 1987; Klein and Sorra
1996; Linton 2002). Within the International Federation for Information
Processing (IFIP) WO 8.6 these concepts are often debated. Kautz (2002)
writes in the foreword to the proceedings of the fifth international WO 8.6
working conference held in Sydney (Australia) that:

"The contributions to the conference triggered discussions about the
very concepts of transfer and diffusion, adoption and implementation
that are at the core of the group's work, both conceptually and em
pirically. Even after 9 years the group still has a lively, controversial
debate with regard to these ideas" (Kautz 2002 p. vii).

The same idea recurs in an interim review of the research perfornled within
the group, through a literature analysis of all IFIP WO 8.6 conference
contributions consisting of around 113 scientific papers between 1994 and
2003 in 7 different conferences (Kautz et al. 2005).

The ideal of finding a universally valid terminology is in my opInIon
unfeasible given the broad scope of the research area. It is therefore difficult
to use general enough terms that describe such diverse phenomena precisely.
Nevertheless, the risk for anlbiguity may be reduced by proposing some
preferred uses of the concepts. This represents the preferred strategy within
this dissertation. The aim here is not to create internally consistent concepts
but to increase the clarity of subsequent discussions.

According to the interim review in Kautz et al. (2005), the five most used
terms in IFIP WO 8.6 are in order of frequency: adoption, diffusion,
implementation, introduction and transfer. These terms were used signifi
cantly more often than the rest.

In this dissertation we use the term innovation as the most general one. It is
worth noting that innovation is the result of a process (Rogers 1995), in this
particular case the result of the implementation process. The successful
implementation of infornlation systems resulting in new work practices to
support business processes in organizations represents the innovation.
According to Wolfe's five criteria mentioned earlier the outcome of the
process is conceptualized as successful and thereby as an innovation when it
helps the organizations to develop sustainable advantages.
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If innovation is the result of a process, the process itself was defined by
Rogers (1995) as the diffusion process. For him diffusion is the process by
which an innovation is con1municated through channels over time and
among members of a social system. However, as stated earlier, different
authors prefer different concepts when addressing this process. This may be
the case because the underlying process differs depending on the type of
innovation and the potential context of it. For example the process of
diffusion of an innovation is different if aimed at individual consumers or
employees of a firm. Both the decision patterns to adopt, the mechanisms of
spreading and the level of willingness to use differ.

It is just this distinction between the type of innovation and the people
potentially involved that permits us to classify the most significant concepts
mentioned earlier (cf. Figure 18). For example, the differences between
product and process innovations highlights the important distinction
introduced by Zaltman et al. (1973) between putting a technology into use
(process innovation) rather than deciding to use it (product innovation). On
the other hand we can distinguish between the micro-n1anaged spread of
technology within individuals or organizations and the macro-based process
of diffusion within markets or industries as illustrated in Figure 18 below.

Potential Members of the Innovation System

Micro Macro

Process
Innovation

§ Product:p

~ Innovation
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Adoption Diffusion

(e.g. cell phone) (e.g. access cards)

Implementation Transfer
(e.g. WIS)

I

(e.g. XML language
protocol)

I

Figure 18 The process ofrealizing innovations

Adoption represents the initial decision to use a product innovation by
individuals either within an organization (organizational user) or outside
(consumer user). The typical example nowadays is the adoption of a new cell
phone. In the case that occupies us, namely that of organizational users, this
decision is often made by someone else.

In the case of process innovations it is n10re suitable to talk about the
implementation of technology. Implementation has a n10re specific process
character and keeps a reference to a particular organization. This is the
particular case that occupies us in this dissertation, namely the implemen-
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tation of information systems in organizations, a process labeled here the
organizational innovation process (alP). One important remark is that a
process innovation can consist of several product innovations (an informa
tion system implementation including handheld terminals) in which case the
usage of the term adoption is justified.

At the industry level (macro level), product innovations diffuse. This
corresponds to the description given above of products that spread through
channels over time and among men1bers of a social system. We then could
talk about the diffusion of cellular phones among different groups of society
or the diffusion of access cards for security purposes among organizations.
However process innovations are instead transferred at the macro-level. One
such example of transfer efforts is for exan1ple the standardization of
protocols that pem1its process innovations to spread within a market or
industry like the XML language protocol.

The distinction above does not exclude the possibility of using these terms in
other contexts. For example, there is a possibility for process innovations to
diffuse to a market. However its use in this dissertation will be restricted to
the description in the matrix to make the analysis consistent.

3.3.4 Organizational Innovation Process

Certainly, the different parts that comprise the alP model described above
represent only a general template of understanding - one that misses
important complexities if it is extended too far or n1echanistically.
Nevertheless, the description above helps to make sense of the complex
phenomenon of organizational innovation in terms of a process description,
some critical factors, a number of central concepts and their relationships.
Let us now sum up the overall model described so far by recapping the main
aspects of the model and discussing some major critics.

Innovations inside organizations have been framed here as a process. We
have seen that the development and usage of stage models is comn10n to
both implementation and innovation research. These n10dels presented above
aim mainly at clarity of exposition and help the participants in such a process
to anticipate future challenges. However, the primary criticism of such an
approach criticizes the linearity of the process. Another issue raised in a
number of articles is the fact that stage models assume changes follow
implementation and not the other way round (Markus et al. 2000). A third
type of criticism is the issue of irreversibility due to prefigured programs
and/or rules.
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One possible solution to these limitations is suggested by Poole et al. (2000).
They propose to complement life cycle descriptions with a teleological view
in order to achieve descriptions of discontinuous sequences of change
processes more consistent with how processes evolve inside organizations.
Continuous action and evaluation of results along the process make changes
more n1anageable.

In this type of n10del, several paths of activities influence each other and
generate mutual feedbacks. This is the case in the "chain-linked model"
fOfll1ulated by Kline and Rosenberg (1986 p.290). Although developed to
describe product innovations, the ideas of path dependence and reciprocity
are interesting. Their description of the process of innovation focuses on the
interdependency of the stages of the process, which are also called feedback
paths. This is in line with Lundeberg's (1993) phases of operative process in
the so-called V-model: (1) choose goals; (2) operate; (3) evaluate evidence
(Lundeberg 1993 p.123). These three phases can also be tracked back to the
TOTE (test-operate-test-exit) sequence model developed by Miller, Galanter
and Pribram (1960), which describes a basic feedback loop to guide
behavior.

An example of the application of teleological ideas is Clark's design
hierarchy theory from 1985 (Clark 1985). He analyzes the sequence of
technological changes that underlie the development of industries. His focus
when studying technical advances is on the refinements and extensions of
established design concepts playing a central role. Applied to the imple
mentation of technologies in organizations this means that knowledge about
the project is developed until it is finished. Development processes evolve in
small steps, where solutions are planned, introduced into organizations and
then evaluated before proceeding to the next step. This represents a typical
example of a teleological approach.

Summarizing the discussion so far, there is a greater interest today for
process and stage models to understand organizational innovation issues.
The organizational innovation process has been usually described as a
sequential process with well-defined and separate phases. Although some
scholars consider life-cycle models insufficient (Robey et al. 2002), one can
argue that these models are adequate representations and good starting points
for analysis. The problem is not the conceptualization of innovation
processes based on the stage models because in a number of cases these
methodologies have helped to divide projects into phases of manageable
tasks thus helping to avoid the escalation of projects, but it is instead the use
of prescriptions and guidelines that recognize particular methods or
techniques as universally valid or applicable.
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The factors that influence the organizational innovation process are
summarized in Appendix 1. These factors are not comprehensive, but they
are representative of the literature. They were divided into three nlain
groups, nanlely organizational factors, technical factors and finally human
factors. This is to reflect the intertwining of organizational and technical
issues when dealing with organizational innovation processes.

It is interesting to highlight that the choice of factors influences the way
successful implementation is framed. This is important because the choice of
success factors that are too technical can influence a project negatively. A
balanced mix between social, organizational and technical factors may
contribute to a more positive outcome of the process. These factors will be
used later in order to develop a number of challenges.

Finally a number of concepts and their relationships were clarified and
sorted out as a part of my delimiting the organizational innovation process21

•

In this work we speak about implementing new technologies in organiza
tions. This process is defined here as the organizational innovation process.
The result of this process if successful is an innovation.

From what has been said, a platform consisting of conceptual relationships,
definitions and earlier findings within the areas of capabilities and IS
innovations among organizations has been developed. Let us now move on
to consider the cases and the papers included in this dissertation.

21 These tenus may not have always been used consistently with the description of
the preferred use above in earlier sections of this dissertation nor the papers
included. This is so because the more common and sometimes accepted usage of the
tenus has been preferred instead.



4 Summary of the Articles

This chapter provides with a summary of the articles included in Chapter 8
through 11. The aim is to build a link for the analysis to come in the
subsequent chapters. Most of the information included in this section can be
assimilated by reading the articles. However this section increases the
independent character of the preamble of the dissertation (Chapter 1 through
7).

The chapter is structured as follows. First, I present the n1ain findings from
the articles. In addition to the findings, each section includes a brief
overview of the case included in that article. The chapter concludes with
supplementary empirical material collected for the additional analysis
included in the preamble. This empirical material consists mainly of
interview material, collected after three of the four papers were written. It
comprises the empirical epilogue that closes the chapter. This epilogue
should be read before the subsequent chapters even if the articles have been
read separately because the descriptions there are not included in the papers.

4.1 First Article

The Value ofMobility for Business Process Performance: Evidence from
Sweden and the Netherlands

This paper arose out of a cooperation project between the Stockholm School
of Economics and Vrije Universitet in Amsterdam. Therefore, two of the
cases used in the paper come from the Swedish industry (Taxi Stockholm
and Graninge) and the third one (Mobile Parking) is from the Netherlands.
The Graninge case however is introduced very succinctly in the paper
because of space limitations.

This was the first paper that resulted from the cooperation project between
Stockholm and Amsterdam. Out of this paper two subsequent papers were
developed. One about a method to identify mobile business opportunities
and another about mobile business processes with larger descriptions of the
cases studied. These papers remain work in progress and therefore only the
first is included in this dissertation because it is the more general.

In this paper we explore the linkages between wireless technologies and the
potential improvements in business performance. We start from the position
that the benefits of mobile technology are hard to quantify in isolation, and
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that the unit of analysis to identify value should be the business process. The
underlying assumption in the paper is that business processes can be
improved through the in1plementation of new technology.

An exploratory case study approach is used to explore the area. It describes
the benefits of wireless technology when implemented in three particular
business processes, namely a taxi dispatching process, a mobile parking
process and the supply chain management of timber at Graninge.

Based on the findings, we conclude that a business process can benefit from
mobile technology if coordination is required between difficult to locate
actors. The value of n10bility is contingent to the costs of not being able to
coordinate during the period that the actors are difficult to reach. It is also
related to the costs of available substitutes for mobile technology in a
business process.

More specifically, this paper connects to the early stages of the innovation
process, and the paper stresses the importance of frameworks that try to
match the attributes of specific technologies to specific organizational
problems or opportunities. This is in line with Earl's description of
technology fitting frameworks (Earl 1989 p.46ff).

The analysis of the benefits of new technological investments is usually
carried out during the initiation phase. The identification of benefits is
important because different applications provide different types of benefits.
This study shows how benefits are not only of a cost-reduction character but
organizational enhancement also. Moreover, the identification of coordina
tion dependencies may help to increase the value of the solutions
implemented.

Next we briefly introduce some highlights from the Taxi Stockholm's case.
This summary of the case describes son1e of the empirical material used in
the analysis included in subsequent chapters. Article 4 also includes
additional descriptions about this case.

4. 1. 1 Taxi Stockholm

Taxi Stockholm AB is a taxi con1pany owned by Taxi Trafikf6rening, a 107
year-old Swedish cabdriver cooperative with a membership of about 1,000
taxi owners. Operating in a deregulated market since 1991, Taxi Stockholm
runs by far the largest taxi circuit in Sweden with over 1,500 vehicles and a
total capacity of around 50,000 transport requests per day. Taxi Stockholm is
responsible for the developn1ent, marketing and administration of the
transport services offered to customers. They build the brand for the
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cooperative owners and provide drivers with work. In return membership
requires acceptance of the company's policies regarding brand, uniforms,
cab appearance, dispatch system, etc.

Taxi Stockholm's heart is located in downtown Stockholm where the
dispatch systenl matches around 25,000 transport requests per day with
available cabs. Reservations pass through the customer-service centre and
are relayed on to drivers via the taxi dispatch system.

The allocation of available cabs is critical for the company. Taxi load and
distance to customers are usual parameters guiding the allocation process.
Allocation, at Taxi Stockholm, also takes into account fairness to drivers to
balance customer and employee satisfaction index. These two metrics,
together with profitability per cab and hour, define the overall corporate
goals. Complex algorithms are therefore needed to allocate resources,
especially regarding the fact that customer need for cabs is highest when few
drivers are available, i.e. early morning on weekdays and late at night on
weekends.

Today 75% of dispatch work goes through the call centre and 40% is
conlpleted via the Interactive Voice Response Systenl (IVR) i.e. routed
automatically. This percentage is high compared to other European countries
where taxi cabs are allocated directly on the street. For exanlple, southenl
European countries have a 25-75% ratio for reservations through call-centre
versus hailing a taxi on the street.

Taxi Stockholm is therefore highly dependent on its technological platform
to be able to run its business on a daily basis. For example, the notification
of dispatched taxi customers is carried out today without taxi drivers needing
to approach a taxi stand, but directly to the cabs wherever they are. This
technological dependency has steadily increased due to the deregulation of
the industry that has led to a fierce conlpetition.

Taxi Stockholm's technological platfornl is built upon four different systenls
where the dispatch system is one of these four components. The telecom
systenl is the interface used when the customer makes a taxi reservation.
Once the booking has been registered, the dispatch system nlatches the
requirement with an available cab. This system represents the heart of the
taxi business. The next component of the platfornl is the radio system
keeping track of Taxi Stockholm's entire taxi fleet. Finally, the wireless
equipment conlponent constitutes technology located in each particular cab
and represents the driver's toolset for her daily work.
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Taxi Stockholm computerized its dispatch system in 1984. The company
used a con1bination of Ericsson and Volvo systems called Taxi80. It lasted
until 1991 when the company migrated to a Motorola systen1. The migration
was performed according to a forklift method (also known as Big Bang)
through which the old system was replaced all at once. The migration was
problematic and resulted in extensive downtime periods.

Due to obsolete terminals in cabs, better load balance, automatized check-in
process and future customer information requests, the company realized that
their technology platforn1 had to be modernized to meet future customer
demand. Taxi Stockholm's vision was to become a first mover regarding
automatic and GPS-based dispatch process. The process started in 1998. A
group was established then to revise the dispatch, radio and wireless
systems. One consequence of this process was that the IT-department was
outsourced in a timely hope to develop a competent buying centre instead of
developing a system development competence in-house.

Market research was carried out, and around ten different companies were
evaluated. Taxi Stockholm decided to abandon the Motorola platform and to
install a solution provided by a Canadian company called Digital Dispatch.
Digital Dispatch System (DOS), the company's flagship product, would
provide Taxi Stockholm with a complete solution for the dispatch, radio, and
wireless terminals at the cabs22

. The company abandoned the Motorola
system for two reasons: Motorola's waning interest for the taxi industry and
the fact that the terminal equipment offered by the company was based on
thin clients, without processing capacity. Taxi Stockholm's fleet needs
processor capacity at the terminals to decrease traffic-load.

The upgrading of the system was to be perforn1ed during a three-year period.
The migration strategy was agreed to be a seamless upgrade instead of the
forklift method used previously. At the time the first paper was written Taxi
Stockholn1 was halfway through the implementation.

22 Both the system and the company have similar names. Therefore we will use
Digital Dispatch when referring to the con1pany; Digital Dispatch System (DDS)
when referring to the whole system comprising the telecom, radio and dispatch
systen1 and the wireless equipment in the cabs; and finally Pathfinder refers to the
dispatch application included in DOS.
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4.2 Second Article

Bringing the Enterprise System to the Front Line: Intertwining
Computerised and Conventional Communication at BT Europe

This second article describes how the implementation process of new
technology is a risky venture. In part this is so due to the fact that imple
mentation of new technology is an ambiguous process. IT is a general
purpose technology, and its implementation is related to different types of
uncertainties.

This paper describes the process of how BT Industries, a leading supplier of
forklift trucks, in cooperation with technology suppliers has proceeded in
order to make wireless technology less uncertain and both useful and used.
This is therefore a study about change managen1ent that studies uncertainty
reduction activities at three different levels, i.e. what technology can do; will
technology work; and will users adopt it.

Results from the paper show how different types of changes, both planned
and emergent or opportunity based, must be dealt with during the innovation
process. In technology-related change process literature the focus has been
on planning, thereby trying to overcome obstacles and reduce uncertainty,
while other allthors have focused the emergent nature of change. In the
analysis presented in the paper an attempt to combine these ideas has been
illustrated through the uncertainties of providing mobile service technicians
access to a central ERP system and how these uncertainties have been
resolved over time.

The paper shows how these levels interact and how the computerized parts
of the information system are complemented by mindfully intertwining with
the non-computerized communication and manual data processing, in order
for the infoffi1ation system to work as intended.

Previous versions of the paper have been presented at two different
conferences. It was presented at the Austin Mobility Roundtable 2004. Then
a revised version was published in the proceedings of the 12th European
Conference on Information Systems in Finland. Finally the paper has been
published at "Unwired Business: Cases in Mobile Business" as a book
chapter.

Let me now give a brief description of the BT Europe case to serve as
background information of the up-coming analysis.
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4.2.1 BT Europe23

BT Industries, part of the Toyota group, is a leading supplier of forklift
trucks, with a world market share of more than 20%, annual sales of €1.3bn
and 8,300 employees. The company offers a wide range of forklift trucks
plus servicing facilities. The case analyzes the implementation of a wireless
infom1ation system, EASY (Engineer Administration SYstem), providing
the service technicians from the European division, BT Europe, with an
interface to structured data through handheld terminals in order to rationalize
the entire service-order process.

Let me start by providing some background information about related IT
projects at BT to improve the understanding of EASY (cf. Westelius 2006).
From the middle of the 1990s onwards, BT Europe embarked on an
ambitious computerization venture. A business process reengineering (BPR)
project to explore IT-enabled business change was carried out. An earlier
attempt to use a new German ERP System (BPS that stands for Business
Process System) failed as the system was evaluated insufficient for a
European implementation especially in respect to country-specific func
tionality in Sweden and U.K. Thus, in August 1995, the Sales Support
Project (SSP) was launched, consisting of the evaluation of alternative
packages of new ERP systems. It was considered the largest project in the
company's lifetime. Although Baan's Triton had been informally selected, an
ERP system called Movex from a Swedish supplier (Intentia) was chosen.
Movex was chosen because of Intentia's closeness and future commitment.
The ERP system was rolled out across Europe in a strategic partnership with
Intentia.

The basic idea for the roll-out was that the BT employees should learn
enough about the system to be able to conduct the implementation with a
minin1l1m of support from Intentia. However a number of problems delayed
the implementation. The middleware necessary to integrate the system with
other BT Europe specific applications showed deficiencies. The application,
called configurator, that translates between customer agreements and
production terminology turned out to be deficient. Therefore the delivery
estimates provided were inaccurate. The application had to be revised and
updated after the installation in four different divisions.

23 We will use BT Industries to refer to the company (although fom1ally it was the
European division that implemented EASY) and BT Europe when referring to the
case.
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Finally, in the summer year 2000, the close down and clean-out of remaining
activities from the SSP project was initiated. Internally, it was called the SSP
Post in1plementation project.

Having installed a shared information platform, new ideas related to
technology-enabled projects started to appear in the organization. In 2001,
BT Europe decided to further improve quality in its customer offering
through rationalization of its service order process. Moreover, the common
ERP platform could enable a pan-European project, making the exchange of
ideas between different local n1arket units possible.

The idea to make BT Europe's 1150 mobile service technicians more
effective was therefore discussed at an annual brainstorming meeting of
market and service developn1ent held centrally in 2001. Wireless technology
was by that time often debated in the media, and it was framed with visions
about cost reductions and improved efficiency. However earlier attempts by
con1petitors to in1plement similar systems based on laptops installed in the
service vans convinced BT Europe that careful analysis of the final solution
was required.

Many people at BT regarded the project as a prestigious one. EASY could
profile the organization as a company on the cutting edge of new technology.
After identifying possibilities for service-order rationalizations the local
con1panies were asked to develop a business case to identify payback for the
project. The project itself was kicked-off, and Sogeti, a consultancy
specializing in local professional IT services and a member of the global Cap
Gemini Group, was chosen as the preferred consulting partner to develop the
final solution in cooperation with BT.

The group identified a number of administration-related cost reductions. Yet,
revenue drivers for EASY were more difficult to identify. BT Europe's field
service engineers were processing 5,000 assignments daily. Annually, 1.2
million hand-written work orders were delivered on paper to the administra
tive offices, and fed into BT Europe's back-office ERP system. This was a
costly and time-consuming process. BT Europe's service managers decided
to implement an automated solution, which extended the back-office system
to the field service force by providing then1 with handheld wireless devices
for access to the job, contract, or product information required.

A project group with approximately a dozen participants was formed. The
members had different backgrounds, coming fron1 local operations, central
staff personnel and technology consultants. The process model from Sogeti
was chosen. It is basically based on the analysis of the current and intended
future situation out of which a nun1ber of use cases are developed.
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In the summer of 2002 the first working prototype was presented and
approved by BT Europe for pilot tests. Three local companies in Sweden, the
U.K., and Belgium were chosen for the pilot. The Swedish division in
Stockholm tested the system during the summer until October. Field
technicians had son1e suggestions such as the difficulty of using black and
white terminals. Therefore an action point for the project consisted in finding
new terminals with color functionality. Another problem was the scarcity of
impact resistant-devices. Most of mobile handheld devices were fancy
terminals for business men. This led to the choice of Pocket PC-based
solutions with offline synchronization update methods using GSM networks.
Tests had shown that connectivity was often a problem and that GSM was
the only type of radio network that offered relatively extensive coverage in
the dozen European countries where the application would be in1plemented.
Technicians often work in areas with bad network connectivity, such as in
rural areas and inside industrial buildings with massive concrete walls.

The decision to go ahead with the project was then taken and the roll-out
was started one country at a time with evaluation after each implementation.
Regarding the back-office personnel, the strategy was to cut the number of
staff at the beginning of the implementation. Although a decrease in errors
fron1 service technicians would reduce the workload for back-office
personnel, the workload on the (reduced) back-office staff was highest
during the implementation process, which resulted in difficulties in giving
adequate support to the service technicians. Nevertheless, the rollout
progressed according to plan, and by March 2004, all the mobile service
technicians were using EASY.

4.3 Third Article

The Role ofEnd-Users for Wireless Information Systems Usage

The third paper is about innovation processes studied in the light of user
involvement during the stages of the implementation of wireless information
systems in organizations. At the organizational level, one of the most central
challenges when innovating organizational processes with new technology
are not usually the technological problems that need to be solved. A more
frustrating part of the process is to understand what the end users of the
system really need, i.e. their expressed, unexpressed, uncertain and
unidentified needs (Leonard-Barton 1995 p.183ff.). The paper analyses such
an adaptation process at Graninge Skog & Tra AB.
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The article investigates how different users are involved in the development
of wireless applications for enterprise customers, and how suppliers learn
from user involvement in terms of improved abilities and reduced uncertain
ties. Theoretically, the paper provides an overview of the development
within the research area about user involvement. One distinction developed
in the paper is that between user as a consumer or as an employee. Con
sun1ers often pay for the usage of a product whereas employees get paid. In
addition, consumers decide on the adoption of a product by themselves
whereas en1ployees are supposed to adopt new technology based on
son1eone else's decision. This distinction helps us to understand better the
idiosyncrasy of enterprise employees (the real users of the wireless
information systems).

The paper was presented at the Fourteenth International Conference on
Information Systems Development (ISO 2005) in Karlstad (Sweden) and
selected for publication in the conference proceedings "Advances in
Information Systems Development: Bridging the Gap between Acaden1ia &
Industry", published by Springer US.

The third case about Graninge is succinctly introduced below.

4.3.1 Graninge

Scaninge timber AB is a forestry and sawmill company located in the
northern part of Sweden. At the time of the study the company's name was
Graninge, today an energy supply company that sold the forestry and
sawmill line of business summer 2000. Scaninge was, at the time of the first
study, owned by Graninge AB (40%) and Svenska Cellulosa AB (60%)24.
Operations were based at four sawmills located in Sweden. The turnover in
2001 was SEK 1,800 million.

The Swedish Forestry Research Institute (Skogforsk) and Telia, the Swedish
incumbent telephone operator, approached Graninge, in the early 1990s
proposing the implementation of a wireless information system to improve
the flow of timber. The con1pany launched the SKINFO project to improve
the coordination of their supply chain through radio-technology. Smoother
operations were needed between the units operating in the forest (harvesters
and forwarders) and the main office of transports at Bollstabruk.

24 We will use the name Graninge throughout this work even though the company
was re-named when Svenska Cellulosa AB (SCA) acquired a part of Graninge.
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Due to demands on quality and timely delivery of fresher pulp, the company
experienced a number of problems that led to the implementation of a
company wide wireless solution. Some problems were timber wasted when it
was left too long in the forest or when the dimensions requested by
customers did not make the best use of the timber in stock in the mill, tin1ber
in-flow to keep the mill going on, etc. The idea behind the implementation of
wireless data technology was to integrate the process from harvest to
delivery.

Graninge's woodland region was divided into five different districts. An
inspector responsible for timber production managed each district. At each
particular forest area, a number of machine operators harvested and
forwarded timber. Trucks collected tin1ber dispersed over the whole harvest
area and transported the logs to the sawmills.

There existed a number of geographical constraints to carrying out the
process. The administrative unit, where data was registered, was far from the
forest units. Moreover the operating land was 245,000 ha. productive
woodland, and there existed a need for regular information exchange
between units at the different locations both on the move (such as the
transport units, i.e. trucks, harvesters and forwarders) and on different
locations (inspectors that supervised the different forests districts). At the
districts, production was carried out according to monthly delivery plans. In
order to get the right diversity of wood products, information about type of
wood, dimension and length was collected in matrices with best-case
distributions. These, so called, price lists had to be forwarded to the foremen
in each forest area. Before the implementation of SKINFO re-arrangements
of timber production required the inspectors to make regular visits to the
different areas to communicate changes in the production plans included in
the updated price lists.

SKINFO was carried out by Graninge in cooperation with Telia and
Skogforsk. Later on, the system integrator Telesoft Uppsala was also added
to the team to provide computing competence to the group. Once having
secured the budget (Telia Demotel 50%, Graninge 40%, Skogforsk 100/0) a
project steering committee and a project team was established. The company
decided to install a system for the radio communication based on Mobitex, a
pan-national network developed for business applications based on voice,
data and alarm services, and Telesofts' MobiBase-module for communica
tion with the central information system. Prototypes were installed in a
number of mobile units based in the forest so that machine operators could
give their comments on the interface during the introduction phase.
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Once the operators realized they could manage the system, their appetite
grew and an intense period of learning by using started. After the first pilot
project a press-conference was held in Vilhelmina for project marketing
purposes. A video presentation was also prepared with some of the results
from the pilot.

A number of benefits were realized through the implementation of SKINFO
such as increased detail level of delivery plans, volume reports fron1
harvesters and forwarders on a daily basis, relevant progress and status
reports from production and roadside stocks, and better computer based
planning opportunities.

As a result of SKINFO new ideas started to appear about what to do with
wireless data con1munication (good example of problem finding). This
resulted in a follow-up project called TIMPG (timber on demand). TIMPG
was not as successful as SKINFO. The vision of this project was to bring
forest districts closer to the sawmills in order to achieve better control and
follow-up. However this vision of harvesting on demand was never realized.
Instead the company was bought by SeA and future IT plans were
postponed.

4.4 Fourth Article

Understanding Migration Strategies by Decoupling Application Roles and
Technology Generations

Starting from the technology life cycle, this article discusses how sequential
technology generations fulfill an application role in a company. This is
illustrated in the paper by showing how Taxi Stockholm has renewed its
customer-dispatching application through three different technology
generations. Finally, an analytical model that describes the process of
technology switching in organizations is presented.

The paper focuses on technology renewal efforts. The analysis of informa
tion technology abandonment is described through the study of market based
technological and organizational factors. The discussion aims at increasing
the understanding for the application development through successive
technology-generation renewals.

Organizational innovation studies have traditionally focused on the early
stages of the implen1entation life cycle namely initiation and design of
technology applications. However, the mechanism of innovation and
technical change can be explained by not only the implementation of new
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technology or the imitation of existing technology, but also by the removal
of an obsolete technology. Thus, this research expands the innovation model
covering not only initiation and introduction of new technology, but also
renewal of obsolete technology.

Earlier research on technology switching has focused on this type of issue.
However, the approach has been to study it from a n1arket or technology
system perspective. In this case we intend to approach the problem from an
organizational point of view, i.e. to study technological change from a
company perspective.

This paper was presented at the 12th European Conference on Information
Systems in Finland, and it has been published at the International Journal of
Technological Innovation, Entrepreneurship and Technology Management
(Technovation) in March 2006.

4.5 Case Epilogues
This section presents additional interview and written material collected after
n10st of the papers were finalized. It gives a more comprehensive view of the
cases and provides processual data used in the analysis described in the
preamble of the dissertation.

4.5.1 Taxi Stockholm

So what has happen with Taxi Stockholm since 2003? A series of interviews
carried out during the fall of 2005 revealed interesting issues both positive
for the company and less so. A press article in the Financial Times
commented:

"Taxi Stockholm should be the benchmark for cab companies
around the world. Their easy-to-remember number, GPS navigation
system, spotless cars, estimated time ofarrival announcements when
booking and gleeful acceptance ofcredit cards make it the only way
to go around Stockholm when a bike or public transport won't quite
do" (Bride 2004).

Despite glamorous articles in newspapers such as the one above, the early
years of the new millennium affected Taxi Stockholm severely because of a
growth depression due to economic recession. One additional problem was
the roll-out of Pathfinder, the last upgraded part of the company's dispatch
system.
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The original deadline for the project introduction was January 2003.
However the implementation deadline was postponed due to integration
problen1s and software execution faults. It is from that point onward that
Taxi Stockholm unintentionally assumes a co-developer role of the
Pathfinder software together with Digital Dispatch in order to make the
application bug-free. Several requests for correction are sent back and forth
between Sweden and Canada before proceeding with the roll-out. When
additional tests are performed new bugs appear. In addition, during this time
the call-centre dispatches customer requests in two different systems, namely
the old Motorola TaxiPak and the new Pathfinder. This increases the stress
factor.

In early fall 2003, the supplier exerts pressure about starting the migration of
cabs. The initial idea of migrating cabs in small groups of 20 is abandoned.
The n1igration path is redesign for three different phases with groups of 50,
500 and all the cabs. The migration starts on Decen1ber 2003.

In January 2004, after having added around 700 cabs, the system
experienced performance problems. The radio became overloaded and
reservation queues overflowed when almost all the cabs had been added to it.
After three days running the system, it went down, causing a major halt.
Although the error was identified by the supplier that tried to fix it effortless
during the weekend, Taxi Stockholm decided to go back to the old
Motorola's TaxiPak system. The switch over from the DDS system took just
one hour thanks to Taxi Stockholm's earlier requirement to run parallel
systems. In early February a SWAT team of technicians from Digital
Dispatch traveled to Stockholm to solve the problen1s in situ. After almost
two weeks intensive work they managed to bring the system up.

In April 2005, after more than a year and a half, all taxi cabs were migrated
to Pathfinder. It took three weeks to finalize the migration. During a year and
a half the call centre had to work in two different systems sin1ultaneously.
Even though a new version of the software is available, Taxi Stockholm does
not dare to proceed with the upgrade and prefers to help TAXA 4x35
(Copenhagen's oldest and largest taxi company) to install this new version
called 3.0 to learn from the experience without being involved.

In retrospection, Taxi Stockholn1's upgrading of their dispatch platform has
been a sweaty work indeed. However, when you go around and ask the
managers for their opinion about Pathfinder and the implementation process
they have been through, the answer is unanimous: it was wOlihwhile!
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4.5.2 BT Europe

Interviews performed during the spring of 2006 revealed interesting facts
about the organizational innovation process after the installation of EASY. A
number of improvements were realized soon after the implementation.
Profitability increased because of a more accurate assignment of spare parts
to specific trucks serviced. On average, service technicians also performed
more jobs. A probable explanation for this is that the service technicians'
awareness of other customers waiting for service became more acute when
they appeared on the screen of the PDA. The increased level of stress is
closely nl0nitored by the company and the labor union, and so far, no
general adverse effects have been detected.

Another improvement was the reduction from six administrative back offices
to only two offices in Sweden. Telephone calls from service technicians to
the back office have also decreased. Finally, there are positive signs about
the adoption of the new handheld terminals among service technicians. They
appreciate being the focus of attention and are proud to be modenl as part of
the IT era.

The roll-out of EASY was almost problem-free. In Sweden, only one out of
276 technicians had to quit because of EASY. Outside Sweden, there were
two small companies where the implementation of EASY did not succeed.
The reason was that the back office personnel did not really understand the
logic of the existing ERP system. In the implenlentation of the Movex
system that preceded EASY, small countries were happy to accept the
assistance from the implementation teanl rather than challenge the way the
system was set up and demand modifications to fit previous work routines.
However, these two divisions had difficulties following this pattern, and the
implementation of EASY was therefore delayed.

Soon after the initial rollout, the project team started to work on the next
version of EASY, version number two (EASY 2.0). The goals with this new
version were to improve execution efficiency, decrease response time and
improve the platform stability.

Although no major additions of functionality for service technicians were
developed, a new application, the spare parts catalogue (QP that stands for
Quality Parts), was added to EASY. A time-consuming adaptation of QP
was necessary because of the interface differences between the existing
application, developed for full-size computer screens, and the snlall screens
used in EASY. This application enabled service technicians to have access to
the entire range of trucks and their spare parts without needing to download
drawings and catalogue data over the slow wireless connections.
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The service-order process has become more and more technology dependent.
It is now clear that service technicians would not be able to manage the
process without EASY. BT became aware of this fact and its negative
consequences when the application ground to a halt because the servers
could not handle the large number of simultaneous synchronization requests
after upgrading to EASY 2.0.

Finally, new functionality and suggestions stay up to a thorough evaluation.
BT takes advantage of a core team of key users to test new functionality.
Minor additions to the existing application can be incorporated in upgrade
versions of the software. Such new versions are implemented easily in the
back-office applications. The same is not true for the PDAs. The standard
procedure for updating the application involves collecting the terminals from
the service technicians, switching chips and redistributing the terminals.
Considering that this is a disruptive process to the service technicians' work,
the project team has refrained from small PDA updates. Version 3.0 will
improve this update capability, but it will still require lengthy data transfer at
considerable cost to the company.

4.5.3 Graninge

On December 19, 2003 SCA exercised the right to acquire 41 % of the share
capital in Scaninge from Graninge AB. In accordance with the terms of the
purchase option, the exercise price for the entire block of shares was SEK
4.9M. This was the announcement of the final acquisition of Scaninge,
where SCA secured the full and long-term strategic control of the con1pany.

The acquisition of Graninge by SCA presented a number of challenges.
There existed substantial differences between the two companies. Old
Graninge had to install a new ERP systen1 based on SAP/R3 to con1ply to
SCA standards. The descriptions of the forest stocks were very different
although one may think that they should be somehow standardized. For
example, the management of maps was different in Graninge and SCA.
Other differences had to do with time-reports. SCA works with contractors
and Graninge with own employees. Thus salary was handled differently as
well.

In 2001 the machine-data project was initialized which consisted of the
installation of PC computers at the n1achines in both Graninge and SCA.
Graninge machines were updated first, new harvesters were already
equipped with the computers and finally the rest of SCA forwarders were
equipped with the Sunit D 10 computer. During the implementation of the
project, reports were produced the old way through a spot market category in
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the SCAs computer system. This was done until the new PCs were installed
in all the machines.

The roll-out of PCs started year 2002. It was led by the different forest
districts. Today the company has 210 machines (25 machines from Graninge
and 185 from SCA) that report via the systen1. This includes around 440
operators in two different shifts. Although all the machines are equipped
with a PC, the process was not problem-free. SCA experienced problen1s
with bandwidth in the system. In addition there were users with limited PC
experIence.

The next step was to perform a number of tests to include the trucks in the
information system. The tests started with 6 trucks. Transport orders were
presented in html pages that drivers could download to check new orders.
The tests were very positive. However, the maps, required for positioning
purposes, could not be downloaded directly to the trucks. Therefore, the
updating of geographical information was carried out through updates once
per day. The result was less successful as one update per day gave obsolete
information about return-transport opportunities. One update per day was not
sufficient and Mobigate, the comn1unication server, was not fast enough.

During this time the Forest Industry Data Centre (SDC), a joint-venture
organization established to store and provide the forestry sector with
business-related information, developed a data warehouse solution. Their
initiative consisted in the promotion and follow-up of timber fell in the
forest. The main idea was very similar to Skogforsk's earlier vision of
TIMPG, namely to connect the sawmills and the forest through auton1atic
data transfer. Bollstabruk was again chosen because of personal contacts
with one service manager at SCA. What turned out to be most critical was
the training in the new system because data quality was not satisfactory due
to negligence with data reporting activities. The real volumes of felled trees
did not always exclude missed trees that are not felled.

SCA is now rolling out the pilot project from Bollstabruk called Timmer
Prognos to the rest of their sawmills. This will enable increased control of
the timber flow.

It is time to conclude the empirical section of this dissertation and move on
to the analysis. The next chapter investigates what these different imple
mentations of wireless information systems have to say about the
organizational innovation process.



5 Organizational Challenges

This chapter presents a revisited conception of the organizational innovation
process, a conceptualization based upon earlier research described in
Chapter 3 and upon the findings of the articles included in this dissertation.
That description n1akes it possible for me to identify and analyze a number
of challenges observed in the cases. The analysis proceeds case by case even
though the research design of this study reflects its more explorative nature
and does not therefore foreground variation per se. There are nevertheless
differences among the cases, and the insights that arise from these
differences do so most clearly in a case by case exposition.

This part of the dissertation targets research question one regarding the
challenges that the organizations encountered when they implen1ented
wireless information systems to support mobile workforces.

5.1 Organizational Innovation Process
I discussed a number of issues from different theoretical perspectives in
Chapter 3 above. This included a comparative review of earlier research
about IS implementation and innovation theories. This section develops the
main findings presented there in light of the cases studied.

A first attempt to conceptualize the organizational innovation process was
introduced in Table lOin Chapter 3 (cf. Figure 19 below).

Figure 19 Process innovations in organization~5

25 Adapted from Rogers (1995) and earlier discussions
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Although simple this conceptualization provides us with a picture of
organizational innovation n1ainly fran1ed as a developn1ent process. It has in
addition guided the selection of research areas for the papers included in the
dissertation. It depicts two phases (initiation and introduction) derived from
Thompson (1965) and six stages within these phases (agenda setting,
matching, redefining, accepting, routinizing and infusing)26.

It should be highlighted that, the combination of innovation research and
implementation theories provides an alternative view of the organizational
innovation process. This is so because innovation research focuses on the
early initiation steps whereas implementation theories analyze more
specifically the installation and usage of the system during the introduction
phase. Another reason for seeing these two approaches as complementary is
that innovation underscores creative aspects of the process while implemen
tation highlights analytical and problem solving aspects.

Worth mentioning is that the adoption phase according to Thompson (1965),
can be interpreted as an investn1ent approval, i.e. a go/no go investment
decision. This is depicted in the figure above as a bridge between the
initiation and the introduction phases (cf. Figure 19). Therefore, it was
suggested to change the name of this label fron1 acceptance to investment
approval. Westelius and Valiente (Article 2) describe how in the BT Europe
case formal approval from the management group was required before
proceeding with the EASY project. The way chosen by BT Industries was to
prepare a business case for the managen1ent group, and then the EASY
project received a go ahead. This step is thus considered here as some kind
of tollgate for the project. Another form of crossing the investment decision
watershed is illustrated at Graninge. In this case securing the budget for the
SKINFO project led to the go ahead decision. Later, additional funds for
another Telia-Den10tel project called TIMPG provides an additional example
of watershed through budget guarantee. This does not mean that negotiations
to get such an approval cannot be a long and cumbersome process. But
without a go-ahead decision the project could hardly continue.

As a form of guideline and to understand how the articles included in this
dissertation relate to each other, it should be noted that the first three of the
four articles included in this dissertation can be mapped onto the model in
Figure 19 above. The fourth article discusses renewal issues that have

26 The term phases refers to the more general steps of the organizational innovation

process and stages to the steps within each phase.
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emerged during the research process. These issues are not covered in
Thon1pson's (1965) description.

Article 1 covers primarily the InItIatIon phase whereas Article 2 and 3
address the introduction phase. The difference is that Article 2 covers the
early stages of the introduction phase whereas Article 3 covers the later
stages. This distinction indicates the en1phasis of the articles although it
should be noted that discussions about other parts of the process may be
found elsewhere also.

So far these articles can be n1apped against the model presented above (see
Figure 19). This model is both linear and one-dimensional. The fourth paper
of this dissertation, by applying a company perspective on technological
change, gives the model above a second dimension, i.e. the breadth of the
development process. This is carried out by contrasting it to the traditional
product life cycle (cf. Article 4). For this purpose, the concept of the
application life cycle was introduced in the paper. The application life cycle
however differs from the product life cycle since it deals with a company
applying some technology to create a value proposition rather than a product
itself. This second dimension or breadth is represented in the model by the
utility contribution of the technology implemented to the organizational
performance as illustrated in Figure 20 below (cf. y-axis).

We should notice that, traditionally, the area under the life cycle function is
given by the level of penetration of a certain product or technology among
the members of a social system. When applying a micro organizational
perspective on this process, penetration is no longer useful as successful
introductions of IS are not dependent on how many users applications reach,
but on how utile they become to their users and ultimately to the company
implenlenting them. Obviously the utility level is a vague concept and
dependent on a number of organizational internal and external factors. In the
taxi Stockholm case two indicators were chosen to define the utility level of
the final introduction, namely the reduction of the distance between vehicles
and customers and the increased taxi load.

5. 1. 1 The Renewal Phase

Not surprisingly, much of the research carried out in relation to organiza
tional innovation processes has focused on the in1plementation of
technologies. However this conceptualization of the process does not take
into account the process of abandoning old technologies. Although the
implementation has been central for IT-innovation studies, as illustrated in
Klein and Sorra (1996), the fact that the innovation process within an
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organization is very much dependent on the existing technological platform
confirms the insight that new technological implementations are often
dependent on old technologies.

In addition, traditional implementation research often assumes the introduc
tion of a new technology to be clean slate projects with few or no pre
existing applications to be considered (cf. Appendix 2 where a majority of
the models included show at most one life cycle of a technology's imple
mentation). However, the cases showed that the process of abandoning old
technologies is closely intertwined with the introduction process. Some
examples from the cases illustrate this fact. Taxi Stockholm's dependence on
Volvo's Taxi80 and Motorola's TaxiPak when migrating to Pathfinder has
already been covered in Martensson and Valiente (Article 4). Another
example was BT Europe's ability to introduce EASY thanks to the earlier
installation of the ERP system, Movex. Interdependence between old and
new, although illustrated in the cases above, has not received sin1ilar
attention as other parts of the innovation process, such as the development or
the introduction phase.

This interdependence is n1anifested in the fact that companies, at least in the
cases presented in this dissertation, have trouble when migrating or
upgrading to new technologies. The abandonment of obsolete technologies
represented a big challenge for this type of organizational customers.
Abandonment implies high costs due to path dependencies arising from the
applications introduced earlier.

Based on this discussion the following revision of the process depicted in
Figure 19 above is proposed. The new conceptualization adds a third phase
called renewal (cf. Figure 20 below).

Application Utility

Figure 20 The OIP over time
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This phase includes a stage which we have chosen to denominate migrating.
Strictly speaking migrating is just one example of what the renewal phase
can consist of, namely the installation of updated versions of the existing
application. The renewal phase can also result in the abandoning of obsolete
technology (in which case the term renewal is less correct but it will be kept
to simplify the model). As an example, Taxi Stockholm's renewal of
technology resulted in a migration of the existing application with the help
of a new supplier; in the Graninge case SKINFO enabled TIMPG in a
similar way as Movex enabled EASY in the BT Europe case.

Let us now move on to analyze what happens when we put different
generations or application life cycles together (cf. Figure 21). As observed in
earlier pictures, the volume of the innovation process is determined by the
utility potential of a certain application. The dotted lines inserted in the
figure represent the life cycles of different technologies, in this case two
different generations. At a certain point in time a specific technology, when
applied by the company, manages to meet the application's role to some
extent, until next generation comes through and a new renewal process
starts. This is due to a shift in the point of intersection between the value
proposition of the company, the customer requirements and the opportunities
of technology as illustrated in the CCT-model (see Article 4).

Application Utility

Figure 21 Development efforts applied to the application life cycle

It should be noted also that a large part of the innovation and implementation
research efforts applied to the traditional application life cycle have been
focused on three directions namely, making a faster implen1entation,
achieving higher utility levels and enlarging the period of use and revenue
generation after the introduction phase (see arrows in Figure 21).

However, faster implementation efforts often collide with the dip phenome
non mentioned in Chapter 3. At the later stages of the introduction phase
there occurs a dip effect similar to what Ross and Vitale (2000) explain
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during the installation of systems. The realization of planned benefits is
delayed until the systen1 is well routinized and infused into the organization.
During this time the utility level of the system may decrease influencing the
total benefit of the system negatively. It is when the utility function suffers
some kind of diving phenon1enon that it puts pressure on innovation projects
and can create frustration.

Next, higher utility levels (see second arrow in Figure 21) are often
increased by technological opportunities. The development of IT and
information systen1s pllts few limits on what is feasible. However the
cost/benefit ratio may raise a number of concerns. Thus an important issue in
this regard is to find an optin1al utility-payback function that balances costs
and benefits as there exists an inverse proportionality between the utility
function and the investment costs of an implen1entation venture.

Finally, the maximization of benefits advocates longer usage periods;
however as life cycles become shorter the renewal process becomes more
central, and the benefits must be squeezed earlier. This is for example the
case with the Windows OS-platform where new versions of the operating
system are developed and launched every other year forcing companies to
draw as much benefits as possible during shorter life cycles.

Generational intersection

We will now look in greater detail at the intersection in the renewal phase
between the old and the new applications by focusing the discussion on
alternative renewal strategies. After the experience of earlier implementation
ventures via a big bang approach, Taxi Stockholn1 opted for a migration
strategy based on a smoother phased introduction. However not even this
time was the migration painless. After a couple of crashes early in 2004 and
system-instability signals, the organization was forced to re-launch the old
Motorola system (TaxiPak). One explicit requirement from Taxi Stockholn1
to the supplier was to have TaxiPak ready in case the new Pathfinder could
not meet expectations. Taxi Stockholm ended up with a parallel introduction
with back-up alten1atives. At BT Europe a number of implementation
strategies were available but a trial and dissemination approach with small
scale implementations was used before going global.

As discussed in Chapter 3, earlier research has identified a number of
in1plementation strategies. Out of Eason's (1988) five implementation
strategies (cf. Table 9), three alternatives are more relevant than the others
for the discussion here. The reason is that the big-bang approach, parallel
running and phased introduction makes explicit reference to existing systems
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and are therefore n10re suitable for consideration when analyzing the
intersection in the renewal phase between the old and the new applications.

The two other alternatives that will not be considered here are trials and
dissemination, and infrastructure application. Trials and dissemination will
be considered later in this chapter in connection to the linearity of the
process as part of the system testing during the introduction phase.
Infrastructure application as proposed by Eason (1988) relates mainly to user
involvement and this also fits later in connection to the challenges section.
Remember also that the distinction between whether a strategy relates to the
introduction or to the renewal phase has to do with the pre-existence of
related systems or not.

These different implementation alternatives (cf. Figure 22 below) impact the
three strategies n1entioned earlier about faster introduction, higher utility
levels and longer usage periods. We will now explain this relationship.

Big-Bang

~r------------

Parallel Phased

Figure 22 Alternative migrating strategies

The first implementation alternative is the big-bang approach that advocates
instant changeover. This strategy is often considered when the benefits of a
system require a critical mass of functionality or users. A well known
example is the overnight switch of the London Stock Market to electronic
trading in 1986 (Clemons and Weber 1990). However this strategy assumes
some downtime for the system as illustrated by the (A)-arrow in Figure 22.
The shorter the downtime the more meticulous planning is required.

Nowadays, technology dependent organizations suffer great losses from IT
system's downtime, which makes this alternative more and more unrealistic.
For example, back in the 1980s, Taxi Stockholm could manage dispatching
without the IT platform. Today the losses due to some hours of dispatch
system downtime can be catastrophic. Connecting back to Figure 21, big
bang approach poses a trade-off between making a faster in1plementation
and achieving a higher introduction utility.

The parallel strategy (second example in Figure 22) builds upon the co
existence or duplication of systems. The effort in this case is to n1inimize the
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period requiring the maintenance of two different systems (minimize (B)
arrow in Figure 22). This was also clear in the case of Taxi Stockholm as
they dispatched on both TaxiPak and Pathfinder for several months until
Pathfinder, the new dispatch system from Digital Dispatch, was stable.
Dispatching with two different systems was considerably harder and put
pressure on the call-centre staff. The objective is thus to minin1ize the
duplication time without going over to big-bang.

Finally, the phased strategy makes an implen1entation over a period of time.
This is possible especially if the system consists of independent parts that
can be introduced separately. This strategy works well with complex systems
that require a smoother transition. In addition this phased strategy explains
some types of dip phenomenon that occur late in the process when renewal is
about to happen. Depending on the slopes of the introductory and abandon
ment processes, the risk for a dip phenomenon exists.

From the figure above one sort of dilemma arises27
. As new technologies

con1e about faster, the development and installation of these technologies
also needs to be performed more quickly to keep up the development pace.
However as the systems get more complex, the difficulties and problems that
arise before, during and after installations make them n10re cumbersome.
These two observations are therefore mutually exclusive and if, from a
timing point of view, big-bang should be preferred, the complexity
advocates alternative renewal strategies. The only hopeful answer to how to
reconcile these two apparently contradictory viewpoints is by evaluations of
each particular case.

Although the renewal phase is general enough to be applied to any
technology-based innovation process, a clear connection to wireless
information systen1s exists. Due to the nature on wireless information
systems, physical characteristics pose constraints to the methodology for
development of such systems to ensure organizational feedback as indicated
by Krogstie et al. (2004). In addition, the application life cycles become
shorter because the technology itself is still emerging and developing
rapidly. Renewal aspects become thus more central.

Prototyping and versioning represent two approaches to cope with this issue.
However, new versions of software are already available when implemen-

27 A number of dilemmas are discussed in the text and sumlnarized in Chapter 7
through a number of paradoxes (cf. Section 7.1).
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tation just finished. As systems increase in complexity the implementation
phase gets longer, the usage or infusion stage shortens and the abandonment
or migration comes earlier. This was the case in Taxi Stockholm. When they
finalized the implementation project, a new version of Pathfinder was
available and the supplier pushed then1 to migrate to the newer version.

5. 1.2 Process-based Modifications of the OIP

From what has been said, a bi-dimensional organizational innovation
process conceptualization including the renewal phase has emerged. Next,
we shall look at another closely related issue in relation to the model's linear
character. Thus, additional insights more directly related to the temporal
aspect of the process are discussed below. The linearity of the model is
discussed from the perspectives of trial and error based adaptation, the
versioning-development approach and finally the iterations in a spiral. An
alternative conceptualization of the process is proposed on the basis of the
way the phases unfold.

So far, the organizational innovation process has been depicted linearly
implying that phases and, within phases, stages develop in a neat and orderly
way. This model revealed, among other things, the interdependencies
between the stages and highlighted the less well researched phase described
earlier as the renewal phase of the process.

However the position shared in this research is that this conceptualization
should not be confused with a belief about a process where stages neatly
follow each other. In practice, these stages are much more interdependent
and linked to each other in a non-linear manner.

Although this insight originates fron1 research discussions and ordinary life
observations, a number of passages from the cases studied support this idea.

As illustrated by Westelius and Valiente (Article 2) technology-related
change processes den1and attention to the interplay between planning, i.e.
trying to overcome obstacles and reduce uncertainty, and the more
unplanned consequences of change. These unplanned change activities
question the conceptual linearity of the organizational innovation process.

One such example from the cases was the discovery of bugs, defects in
software or hardware that caused the wireless systems to malfunction. At
Taxi Stockholm software bugs were encountered both during and after the
installation of Pathfinder as more and more cabs were migrated to the new
system. These bugs required fixes distributed to the company through patch
images added to different versions of the system. Some patches required the
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revision of work practices before re-launching Pathfinder. This example
illustrates how loops between the redefining and the accepting stages were a
fact during the introduction of Pathfinder.

At BT Europe different prototypes were developed and tested before the
final version of the application was delivered to the service technicians
(Article 2). Moreover a small-scale system introduction at two different local
divisions (U.K. and Sweden) to test the system for live working before
launching it globally required iterations within the redefining, accepting and
routinizing stages.

Iterations between the abandoning and migrating stages were also present at
Taxi Stockholm. As explained in the section about renewal strategies above,
Taxi Stockholm had to dispatch both on TaxiPak and Pathfinder for several
months. When 1110st cabs were 111igrated to Pathfinder and TaxiPak was set
to be abandoned, a server halt obliged the company to revert to the old
Motorola's TaxiPak until Pathfinder was fixed.

Fron1 what has been said, the iterations described question the linearity of
the model introduced earlier. It is however worth noting that iterations exist
within, but are less common between the phases. Thus we would like to
argue for loops within the stages ofa particular phase (cf. Figure 23).

Redefining

Matching Migrating

Figure 23 Iterations ofstages within particular phases of the OIP

The watersheds mentioned earlier, such as the investment approval, provide
check points before proceeding to the next phase. It may be suitable to
mention that the second watershed between the introduction and the renewal
phase will be labeled here as support discontinuance. This step represents
the decision to stop maintaining a particular systen1 in order to retire it or
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replace it because it is no longer needed, superior software has been
developed, the hardware needs to be replaced, etc. (cf. Zvegintzov 1984).

This conceptualization is consistent with the teleological school of change
processes based on the assumption that development proceeds according to
recurrent, discontinuous sequences of goal setting, implementation and
evaluation of achieved goals in order to proceed through the change process.

Taxi Stockholm illustrates this type of development. The teleological
developn1ent stresses the importance of iterative loops as illustrated above.
Taxi Stockholm's migration of the different systems in a phased manner
highlights the importance of iterative loops of manageable size. The radio,
telecom, dispatch and car equipment were upgraded and evaluated before
proceeding to the next phase in a good teleological spirit.

The model above is a combination of the teleological and life cycle theories.
At the stage level, teleological interpretations explain the way the organiza
tional innovation process unfolds. Within each stage, event progression
consists of constructing an envisioned end state, taking action to reach it and
monitoring its progress. Further, the progression at the phase level in the
model can be interpreted with life cycle theories characterized by a sequence
of phases that unfold more or less linearly.

In this sense, it could be particularly appropriate to discuss the sequences not
considered in Figure 23 above. The counter clockwise path includes three
different development cases that are not considered in the model, namely (a)
introduction to initiation, (b) initiation to renewal and (c) renewal to
introduction.

The first one represents the case when the introduction of a new technology
fails, and a fresh re-start is required. Such abandonment of a technological
venture before it is finalized is present both in earlier research and in
practice. However, although minimal, the re-start requires an abandonment
strategy even if it is not even formulated. In addition, the new venture is then
considered in the model as a new organizational innovation process and the
experience is brought into the new process.

The second case, initiation to renewal, is less common and therefore it has
been excluded from the model. There is a hypothetical case of organizations,
during the technology matching stage, becoming aware of the need for
abandonment and skipping directly to the renewal phase without any new
introduction. This case is more speculative, and it is therefore not con
sidered.
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Finally renewal to introduction represents the third case also beyond the
scope here. The stance defended in this research is that, although sometimes
minimal, there are often time and efforts devoted to planning and initiating
the introduction of new technologies in organizations. Thus, this case is also
less relevant for our purposes.

In order to avoid the linearity of the phase development, a limitation that
puts too nluch focus on the extreme points of the process, we propose a
process that unfolds in a loop-like manner without necessarily a clear end
point. The discussion about the need of renewal above stresses this fact. In
addition an observation from the cases is that continuous improvements of
installed systems are common among organizations, which therefore
indicates that innovation efforts push developnlent forward sinlilar to the
way loops progress.

This is a consequence of the organizational innovation process being path
dependent. This process is not exactly the same along each iteration because
each iteration influences the process either positively or negatively. Each of
the phases advances one or more aspects of earlier accomplishments.
Sometimes these advancements represent deteriorations but in the long-term
some improvements are usually achieved.

Thus, we propose a framework based on a helix path that develops in tinle
and rises as it turns. The helix path lies on the surface of an elliptic
paraboloid or circular cone as depicted in Figure 24.

Figure 24 Helical-based model ofOIP

This conceptualization is in line with Smith et aI's (2002) business use of
wireless technology in different stages that improve each other. They
mention five stages that can be understood as evolutions along the helix
curve. Other similar models have been proposed earlier (cf. Boehm 1988;
Boehm and Hansen 2001). However, one main difference is that their model
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is based on the spiral metaphor on a two-dimensional surface. The tri
dimensional model proposed here helps to visualize the development by
including the time dimension along the perpendicular axis28

.

The radial dimension in Figure 24, i.e. the distance from the origin,
represents the cumulative level of utility of the underlying business process
studied. The angular dimension (angle of the ray and the polar axis)
represents the intervals between the phases in the model. Finally, as already
mentioned, the perpendicular dimension represents the time aspects of the
OIP indicating its development. These three elements (r, <p, t) describe the
helix model. They are normally called the cylindrical coordinates.

In Figure 24 above, the helix path lies on the surface of a circular cone.
However, other geometric figures could develop. Generally they are called
quadratic surfaces consisting of cylinders, cones, spheres, ellipsoids, etc.
These quadratic surfaces depend on the characteristics of the underlying
organizational innovation process described by the helix path, and they can
help us to understand different dynamics that influence the organizational
innovation process, at least in theory.

These quadratic surfaces depend on the shape of the exterior helix curve.
This curve is normally detern1ined by two main characteristics, namely its
curvature (K) and the torsion of the curve ('t). The curvature represents the
rate of tun1ing of the curve and the torsion is its degree of twist, i.e. the
extent to which it fails to be planar. A large curvature represents a largely
utile process (large radial dimension r) whereas a large torsion characterizes
a fast-developing process. According to these characteristics a hypothesis
about the OIPs shape can be developed. One can identify two extreme
positions, namely an OIP with large curvature and torsion represents a lean
OIP whereas a process with a small torsion and a sn1all curvature determines
a sluggish OIP. This is so because technological change can take many
different forms. These two types of innovation have different dynamics and
represent the extremes of a continuum, in between which other alten1atives
are possible.

28 A tri-dimensional spiral is normally called a helix. Therefore the tenn helical is
preferred to spiral when referring to the development of the OIP.
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5.1.3 Contextual Aspects of the Organizational Innovation Process

Additional changes to the base nl0del will be presented here. These are
however related more to the contextual aspects of the model, i.e. relation
ships to other players and the external influences on the process.

When studying the process of technical development and especially
innovations it is important to emphasize the search behavior on the
technology developer's and the technology intensive's side. Some
technology-push efforts arise from the developer's side. Earlier research has
franled the innovation process as networks that permit inter-organizational
interactions of exchange (including exchange of knowledge) between
technology developers and the users (Robertson, Swan and Newell 1996).
Their theory looks at the needs and activities of the different groups involved
- from the supply side, to the innovation pool and the users. The supply side
shapes the availability of technology to the users. The innovation pool is the
sum of technology used to provide an answer to the user's problem. The end
result is the co-modification of knowledge and its selective transfer between
the participants and groups comprising a network. Such an example in this
investigation is the pressure to change that motivated BT Europe to invest in
new wireless technology due to the media and operator's roll-out of third
generation wireless communication.

The role of third-party system integrators has been central in the cases
studied. One related example can be taken fronl the 30 industry. Telephone
operators seek new identities as providers of everything wireless through
partnerships and alliances. When technological innovations are introduced in
an industry, such as wireless data communication, increased choice is
created (Normann and Ramirez 1994) due to the removal of entry barriers.
This process magnetizes new actors to the industry, a well-known economic
phenomenon called contestability (Clen10ns, Croson and Weber 1996). This
in turn results in an unbundling process according to functional disaggre
gation (Hirschhorn 1984). As increased choice within the industry means
that operators no longer can don1inate the whole value chain, they look for
alliances that could provide a total solution profile. As Clark (1985 p.238)
states, emerging industries are often populated by many producers, most of
whom are relatively sn1all.

As the complexity of the solutions grow the role of system integrators
becomes more and more central. This phenomenon is observed in the Taxi
Stockholm case but especially in the BT Europe case, as described in
Westelius and Valiente (Article 2). Development of the applications in
question is performed in cooperation with system integrators, or even
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operators as in the Graninge case. This leads to an increased number of
technology developers, in terms of new players that are attracted to the
industry.

5. 1.4 Summarizing the Conceptual Framework

Some facets of the organizational innovation process recognized so far
include the presence of recursive stages, the sequential character of the
innovation phases along a helix path that helped us to distinguish between
lean and sluggish processes; the importance of the renewal of technology,
especially when it is followed by upgrading the existing technology; and the
fact that these processes are externally influenced by technology suppliers,
management consultants and/or system integrators.

These findings both contrast with and complement earlier findings described
in Chapter 3 above. Table 11 shows some of these differences organized
along three dimensions: Learned aspects from earlier research are contrasted
with observed phenomena in the cases studied. Finally the conclusions
indicate how these dissonances were taken care of here.

Learned Observed Conclusions

Earlier models of Less attention has been The renewal phase
innovation and paid to the phase after was included in the
implementation have the introduction of organizational
focused on different technology deemed innovation model to
process phases. important in the cases reinforce its
Representative of these studied. importance.
are initiation-adoption-
implementation.

Some of these earlier Implementations of The organizational
models consider different applications innovation process
implementation of new were intertwined and was depicted as a
technology as clean slate dependent on each helical model where
projects with Iittle or no other. different technology
pre-existing applications. generations follow

each other.

The life cycle metaphor The reiteration of some Iterative loops were
used in some of these of the stages with in the used to explain the
models influences the phases was a salient teleological
conceptualization of new phenomenon in several development
technology cases. process within each
implementation as a particular phase.
linear process.

Table 11 Learned-about process innovations
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This conceptualization is one of the results of my research and offers a
slightly different description of the implen1entation process than what is
commonly found in earlier literature. More common are descriptions of
linear processes, studies that only take into consideration the design and
installation of the systems and where implementations are considered as an
investment approval instead of a development and change process.
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5.2 Organizational Challenges
So, what are all the articles included in this work and the discussion so far
really about? One possible interpretation, based on a number of recurring
themes such as the renewal of obsolete technology, n1utual adaptation
requirements, unplanned changes, etc., is that it is all about challenges!

Despite the extensive use of challenges in earlier studies, there is no clear
definition of what challenges really mean as it often depends on who you ask
and the evaluation criteria used (cf. Lundeberg's discussion in 1993 p.91ff.
about deletion, distortion and generalization based in Bandler and Grinder
1975).

Simply put, a challenge is a threat or a problem. However, all problems are
not challenges according to the use of the term in this dissertation. The term
challenge in this dissertation differs from the term problem in that challenges
are considered as demanding and stimulating situations whereas problems do
not always need to be stimulating.

Challenges are considered here as triggers of the process of going from a
current situation to a future desired state. This view is inspired by the Y
model (Lundeberg 1993, 2003) that describes and helps us to analyze the
different alternatives associated to a particular change process. Challenges
are the antecedents in some change processes labeled needfor changes in the
Y-model (cf. Figure 25). Worth noting is that not all challenges lead to
changes. More often than not, the identification of challenges is a framing
issue. A problem can be framed as a challenge when described in positive
and stimulating terms.

It is also worth revisiting the difference between resources and challenges
because both represent antecedents to the change process. In this dissertation
resources are considered factors of production such as capital, technology,
labor, etc. However challenges are demanding situations that trigger change.
For example, the IT infrastructure platform of a company is a resource,
whereas obsolete hardware represents a problem and the upgrading of the
technological platform to meet future customer demands a challenge.

Equipped with these distinctions and the organizational innovation process
introduced above, we are now prepared to review the challenges present in
the cases studied.
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Figure 25 Different types ofprocess focus in a change process.' The Ymode/29

5.2. 1 Challenges in Practice

In the following section the challenges from the case studies are discussed
through the different phases of the organizational innovation process
introduced previously (cf. Figure 23). Each section includes the challenges
fron1 a particular phase and it ends with a table that summarizes the
discussion to increase the clarity of the exposition. The tables include both
examples from the cases and the patterns that these examples represent.
Although some of these challenges have already been discussed in the papers
separately, in this section I would like to address them in more detail and
segment them through a case by case analysis following the different stages
of the innovation process.

The list of challenges discussed below is not exhaustive. They represent a
small subset of challenges described during the interviews in the organiza
tions studied. The classification is nevertheless based on my own personal
interpretation of the situations described. The value lies not in the list per se,
but in connection to the capability discussion in the next chapter.

29 The interpretation of the figure goes like this. The Y-model helps to sort out
different process focuses related to change processes. Information about a particular
situation can be sorted according to its relation to either a current situation or an
intended future situation. Using this distinction, it may be easier to analyze the needs
for change, and different alternatives that may be relevant in closing the gap. A plan
for the future actions can be finally developed.
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A. Initiation phase

The initiation phase is important for project sponsors and managers because
one aim is to take the investment proposal across the watershed of invest
ment approval if the case is sound. This is done by scanning organizational
needs and evaluating IT solutions. Project sponsors search for a match
between organizational opportunities and the IT solutions as the pressure to
change increases from either organizational needs (pull), technological
innovation (push) or both. This phase has been called also by others the
exploration phase (Clark and Wheelwright 1993).

A.I Agenda setting

During the early stages of the innovation process we con1e to observe some
struggling to become aware of technology's opportunities. The opportunity
awareness process was often distorted by the newness of wireless technolo
gies (cf. Table 12 that summarizes this section's discussion). This process is
n1ade even more challenging by the fact that the properties of emerging
technologies, which typically evolve quite rapidly, are affected by early
organizational users.

This was for example the case as the opportunities of wireless technologies
were exaggerated, especially in newspapers and promotional material. This
media hype or sensational promotion of technology is exemplified in the
following examples from articles in newspapers.

In the October 2000 print edition of Red Herring, a media company whose
mission is to cover innovation, technology, financing and entrepreneurial
activity, a closer look at the state-of-the-art broadband wireless technology
was reported in the following terms:

"Now we're in the midst of a turbulent communication boom that
would unnerve even Marconi 30. Fiber-optic cables are being laid at
a frenetic rate to carry terabytes ofInternet traffic for businesses and
consumers. Wireless transmission towers are being deployed
throughout cities and countries to keep pace with the snowballing
information glut, and so people can keep abreast of the latest stock
market rally or plunge. Across Europe and Japan, wireless tech-

30 Guglielmo Marconi, the Nobel Prize winner in physics 1909, was an Italian
inventor who experimented with wireless telegraph technology already back in the
late 19th Century.
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nologies have rapidly become part of the social culture and business
environment. There's no turning back. " (Bruno 2000 p.280).

Three excerpts from different articles about the cases included in this
dissertation published in periodicals show how expectations about these
cases were also somehow unrealistic. Fast Company published an article
about Taxi Stockholm in May 2001 that described future developments for
the system in the following terms:

"In the works is the addition of new technology that will allow Taxi
Stockholm to home in on mobile handsets. By this summer,
Malmqvist plans to offer customers a precise taxi ETA every time
they call for a cab - estimates that will take into account congestion
and other traffic snarls - and an automatic call-back function that
will confirm each reservation. And by the end ofthe year, Malmqvist
plans to have pes with Internet connections installed in each cab to
give the drivers access to route maps and other information from
headquarters." (Wylie 2001 p.53).

ETA stands for estimated tin1e of arrival, and the offering of Anders
Malmqvist, the CEO of Taxi Stockholm between the years 1996-2001, is not
available yet. Customers have demanded neither information about estimated
time of arrival nor the automatic call-back function for confirmation of
reservation. The vision of PCs with Internet connection is also somehow
unrealistic as the bandwidth of the wireless connection in the cabs is only
9,600 bps31.

The BT Europe case was described by a Microsoft Case Study titled "BT
Industries drives down costs with a Microsoft mobile workplace solution".
One of the benefits mentioned in the case was ""Any time, anywhere access of
business-critical information for field staff' (Microsoft 2004). This was
obviously not the case as the solution was built upon synchronization (cf.
Article 2). Still today, service technicians in Sweden experience problems
when synchronizing the devices early in the morning due to congestion
problems because most of the technicians want to know the status of
reserved spare parts at the same time.

31 As a comparison a GSM cell phone has a data-rate of 9,600 bps, a computer
nl0dem around 56,000 bps (56 Kbps) and broadband access may vary between 500
Kbps and 10,000 Kbps (10Mbps).



Organizational Challenges. 143

Finally, the case of Graninge was described at an article in Telia Mobitel
AB, an internal periodical ofTelia AB, in the following terms:

"Machine operators should in the near future be able to download
even more information from the central office. We are considering
transferring geographical information and maps to delimit the
harvesting areas. ,,32 (Telia Mobitel AB 1996).

This was also overestimated functionality for the application.

Despite these success stories in the media, the implementation of wireless
applications in all three organizations was far from painless, especially as
they were pioneers and limited experience could be transferred from similar
implementations. One example was the use of geographical information like
maps for harvest delimiting purposes at Graninge. The company tried to use
one such application but because of the rudimentary maps and capacity
problems in the connection, the idea had to be abandoned.

A.2 Matching

The next stage within the initiation phase is the matching process. Two
different types of challenges emerged in the cases studied, namely the
provider interests and the requirements complexity (cf. Table 12). One
important goal during this stage is to get organizational support for the
introduction of the application.

Provider interests represent the challenge posed by the application vendors
when approaching or being approached by the implementing organizations.
The choice of application provider was challenging because of the difficulty
in finding both an experienced and committed provider.

In the cases studied, the providers were either experienced or committed.
Large solution providers often possess experience built up during many
years of work. However, if this competence does not fit with the company's
overall strategy, there is a risk for limiting the further development of
applications. This was the case of Motorola, the solution provider for Taxi
Stockholm. Motorola reduced their support of the transportation industry
because of focus shift towards other operational areas.

Sometimes, smaller players with less experience take this as an opportunity
and commit themselves to these particular areas offering more focused

32 My own translation from Swedish.
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solutions. This phenomena was explained earlier through the implen1entation
of technological innovations that increased commercial choice because of
the removal of entry barriers (Normann and Ramirez 1994). This process
magnetizes new actors to the industry. In this context, a large and ex
perienced supplier may not always be the preferred option as small new
entrants may show larger commitment to the application offered. However
these new entrants usually have lin1ited resources.

In the cases, Taxi Stockholm opted for a committed player (Digital
Dispatch) and abandoned Motorola whereas BT Industries chose Sogeti, an
experienced system integrator. Graninge did not actively select a provider as
it was approached by Skogforsk and Telia to collaborate in an already
existing project.

The other challenge in this stage is the requirements complexity. Actually,
the requirement analysis performed at the implementing organization can be
considered as laying the ground for going from the as-is to the to-be
environments (Evans 2002 p.1S3).

This specification of the application envisioned influences the adaptation of
the developer's application to a specific market. In Taxi Stockholm the fact
that a large part of dispatching is carried out via the call-centre and not on
the street put pressure on Digital Dispatch, which was obliged to modify
their product accordingly.

Another challenge connected to the specification of requirements is the fact
that many of the change drivers associated with wireless solutions cannot be
expressed in monetary terms. BT had problems identifying the revenue
drivers associated with the EASY application. However a nun1ber of cost
reductions were more easily identified. There were a number of other non
monetary drivers that were also important. In the Graninge case the central
issue was to secure the budget of the project through grants and R&D
allocated funds. These were two different paths for securing the organiza
tional support.

The discussion above from the agenda setting and matching stages within
the initiation phase is sumn1arized in the table below.
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Stage Challenges TS Graninge BT

Agenda Newness of Internet PC Rudimentary Synchroniza-

Setting emerging and route harvesting tion
Organizational pro- technologies maps maps congestions
blems or technologi-

Media hype Fast Telia Mobitex Microsoftcal opportunities in-
crease the pressure Company: Forward- Case Study-
for change. All Hail Taxi looking at BT Industries

An awareness process
Stockholm Graninge

develops that tries to sawmills
contextualize oppor- Opportunity Taxi ETA and GIS Anytime,
tunities of particular awareness automatic (geographical anywhere
emerging technolo-
gies into the organi- call-back information access
zational setting. system)

Matching Provider Digital Skogforsk Sogeti - an
This step comprises interests Dispatch - a and Telia experienced
some kind of match committed vendor
between an IT solu-

vendortion and its applica-
tion in the organiza- Requirements Call-centre Secure Revenue
tion. Negotiations to

complexity dispatching budget drivers ofget organizational
support and efforts to EASY
choose suppliers and
system integrators
are undertaken.

Table 12 Initiation challenges

Summarizing, the combination of challenges presented in Table 12 above
builds up what I choose to label the technology assessment challenge. The
challenge represented by the newness of emerging technologies, media hype,
managing technology provider interests, etc., ultimately deals with the issue
of contextualizing enlerging technologies. Thus, technology assessment
connects to the first uncertainty described in Earl (2003), the enabling
uncertainty (cf. Table 4), and it confronts companies with the question: what
can technology do for us?

A comparison of this challenge with the implementation factors discussed
earlier reveals a similarity with Feeny and Willcocks' (1998) first risk about
how to address a two-way strategic alignment between business and
technology. They write: "Business and IT vision requires insightful
assessments of the myriad claims about what technology can do and how to
use it" (Feeny and Willcocks 1998 p.IO).

The question what technology can do for us is linked to the problems
managers find trying to identify the real scope of technology. The answer
depends on, among other things, two important dimensions. These are the
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level of maturity of the technology analyzed and the level of experience (or
newness) in the adopting organization. The combination of these two
dimensions provides us with a number of roles assumed in the organizations
that implement the technology as illustrated in Figure 26 below.
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Figure 26 Roles ofimplementing organizations

One example from the cases studied is the role of Taxi Stockholm as co
developer of Pathfinder. Taxi Stockholm's experience with radio dispatching
technology was extensive as they had dispatched via radio since the 1970s.
Pathfinder was incomplete at the time Taxi Stockholm decided to implement
it. They became a product co-developer as their experience about automatic
dispatching was extensive, something that the company was not fully aware
of at the project start point. This is illustrated in Figure 27 below where BT
Industries and Graninge have been positioned closer to the passive role as
their experience with wireless technology was more limited than Taxi
Stockholm's.
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Figure 27 Dynamic VIew on technology assessment

One insight is that neither the technology experience nor its maturity is
static. As already pointed out in Martensson and Valiente (Article 4), the
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CCT model introduces a dynamic view of how technology experience
influences requirements for what technology can provide as the organiza
tion's offering matures. The same phenomenon can be observed within the
initiation phase. This matching process between experience and maturity is a
moving target (illustrated through the arrows of Figure 27 above), where
firms try to become informed purchasers and not supplier offers. The efforts
of Skogforsk to improve Graninge's capability to implement emerging
technologies illustrate the evolution of technology-assessment roles in one of
the companies.

A consequence of this evolution of roles is the trade-off between freezing
configurations in order to meet deadlines (managing technological maturity)
and handling continuous change requirements that appear (nurturing
technological experience). This represents one additional dilemma.

B. Introduction phase

The introduction phase includes actIvItIes such as the development,
installation and usage of new technology. Let us now proceed to see what
type of challenges appeared in the cases during the four different stages
included in this phase, namely redefining, accepting, routinizing and
infusing (see Table 13).

B.3 Redefining

A major challenge connected to this particular stage relates to the uncertainty
whether technology will work alongside existing work practices. More often
than not, technology and work practices need to be re-aligned. Old work
practices do not fit with the new technology and the new technology enables
new work practices not available earlier. Thus, during the introduction phase
an important challenge of the redefining stage is the revision of organiza
tional work practices.

A good illustration taken from Article 1 is the installation of GPS equipment
in the taxi cabs that allowed for automatic checking process into a zone.
With the previous system, drivers used to check into a zone manually. This
process was inefficient and the reason for reduced cab load. For example,
drivers were aware of the high demand on the route Kista - Arlanda (route
joining a dense industrial suburb with the Airport). Many drivers on their
way to Arlanda checked in the Kista zone, even though they were still at the
airport. Available cabs arriving to Kista were allocated high queue numbers
on check-in at the area. A large number of available taxis therefore left the
zone, discouraged of getting any customer even though no free cabs in fact
were available at Kista because they had not arrived yet.
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Another revised work practice at Graninge was the price lists distribution.
Price lists were made at the head office and sent out to the harvesters
automatically. When pricelists were distributed through the work leaders
instead, local foremen lost control over the distribution process and
complained. On the other side, an unexpected benefit of using text messages
for communication was that a lot of small talk was avoided. When work
leaders can send messages instead of calling they save a lot of time.

At BT Europe, EASY enabled a more accurate assignment of spare parts to
specific trucks serviced. Previously, parts could be assigned mistakenly to
recurrent service orders where BT had a service contract with the customer
that did not include spare parts. As these spare parts were not assigned to a
new work order they would not be charged to the customer. EASY impedes
this practice, and technicians are required to charge all spare parts used.

This revision of work practices is also challenging as it brings about large
uncertainty among en1ployees. Revision of work practices may directly
affect the personnel through layoffs because of system auton1ations. The
increment of efficiency within the organizations leads to the need of fewer
people. At Taxi Stockholm the IT department was outsourced, whereas
Graninge had no need to release personnel. By contrast BT Industries
utilized the situation to reduce the personnel at the back office. This was
badly timed as it was done at the beginning of the process when most people
were needed. The layoffs were necessary, but the timing can be questioned.

B.4 Accepting

In this stage, we include the commitment to use the IT-application. There is
a risk that systems that have been installed become only partially used.
Additional challenges thus appeared in the cases studied to get the systems
used. In this stage the main challenge observed was the IT-assimilation
challenge (cf. Table 13).

The fact that we study blue collar workers makes IT assimilation especially
important as a result of some of their distinctive characteristics. For example,
blue collar workers do not usually have extensive experience of information
technologies. One of the project leaders at Graninge explained how difficult
it was to make people understand the concept of data transfer. They had
never used a PC before and they had not heard of e-mail back then. They
were totally unfamiliar with the new tools, and they had difficulties seeing
the benefits before they had the opportunity to use the system. He mentioned
that people working as machine operators in the forest industry are hardly
computer geeks.
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Another example is moonlighting at Taxi Stockholm that, although linlited,
it has been difficult to control because of the cooperative character of the
company with independent taxi owners. The installation of GPS and the
automatic allocation of queuing numbers hinder this practice as the call
centre can nowadays monitor the taxi cabs. Although monitoring of
moonlighting has not been practiced actively and thus has not been a real
obstacle to the assimilation of the IT application, the automatic allocation of
queuing numbers is a challenge to drivers that develop their own ways of
working, often learned on the field.

Blue collar workers are often trained on the job and they learn while
working. For example, lunch breaks entail disruptions for the taxi drivers
that are allocated a queue number automatically. These breaks often mean
higher queuing numbers when returning to work. The waiting periods after
the lunch are larger because most drivers take the break at similar times. A
workaround devised to keep the queuing number while having lunch was to
disconnect the antenna from the GPS sender.

Blue collar workers are employees who perform manual or technical labor in
field environments in contrast to white-collar workers who do non-manual
work, generally at a desk. This description occasionally carries a stereotype
based on the historical development of the concept. However, though
challenging it was very rarely considered as a negative by the project
managers in the cases studied.

As work is often performed out in the field, targeting the real needs and
problems these workers find most annoying is another aspect of this
challenge. Often blue collar workers are afraid of admitting that they do not
understand something. Instead they keep silent. For example, a nunlber of
less IT-acquainted technicians at BT had problenls using EASY as some
custonler data was nlissing on the screen presented to them. This was not
because data was missing but because columns were too narrow for them
and therefore it seemed like data was missing. By dragging from the border
of the columns nlore information could be showed. This obvious func
tionality for a standard Microsoft office user was not so obvious for some
members of this user group, and it took some time for the back office at BT
to understand the problem they were experiencing as support had to be
carried out renl0tely.

B.5 Routinizing

Next, usage is encouraged as a normal activity and the observed challenges
were the need to disseminate know-how practices and the personalization of
the solutions (cf. Table 13). The mobility of the blue collar workers studied
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represents both strengths and weaknesses. Wireless technologies target the
dynamic, flexible and often urgent nature of the users' work very well. At
the sanle time the mobility of the workers over large geographical areas
makes coordination harder.

A good illustration of this is BT Europe and their upgrade process of the
software in the handheld terminals. The standard procedure for updating the
application involves collecting the terminals from the service technicians,
switching chips, and redistributing the terminals. The collection and the
distribution of new terminals is carried out by post which represents both an
expensive and time-consuming activity. Taking into account that this is a
disruptive process to the service technicians' work, the project team has
refrained from smaller PDA updates.

Once the system is installed one optimal dissemination process among blue
collar workers is through word of nl0uth where users train themselves.
However this is impeded by the location uncertainty of the mobile work
forces. Thus, the lack of socialization opportunities represents another
challenge for the project managers as best practices are not so easily
communicated to colleagues. At Graninge it was for example important to
remember that someone out in the forest, unlike an office worker, does not
have anyone to ask in case of trouble. Out in the forest you are completely
alone. Similarly taxi drivers used to socialize at taxi stands which are
nowadays almost completely removed.

The blue collar workers studied have solved their socialization problems
through the use of the cell phone. In contrast to the fact that blue collar
workers do not usually have extensive PC experience, they are regular users
of cell phones and even early adopters. Among these people coordinating
lunch is considered as an important socialization activity and it is mainly
carried out through the cell phone.

Their experience of how cell phones work increased expectations on the
EASY terminal. As technicians became more acquainted with the EASY
tool, waiting for the next screen to load was experienced as highly annoying,
and gave the impression that filling out electronic forms was nl0re cumber
some and took more time than filling out the paper based version. However,
measurements have shown that the computerized process seems to be no
worse, and perhaps even faster overall than the paper based process, but the
stress of not being able to control the progress yourself leads to a subjective
evaluation that differs from the measurements. This is one consequence of
the exploration based usage in comparison with how their instant feedback
experience of tools such as the phone worked for them.
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Finally, I would like to mention that wireless terminals are very personal
devices. This represents a challenge for organizations as a balance between
private and work life has to be reached. Otherwise the mobile terminals may
very well end up being used for other purposes than intended. BT found out
that the system terminals had a number of built-in applications not necessary
for the tasks of the workforces. They enforced a lock-out of non-wished
functionalities. Another example is the use of taxi cabs during vacations
when some immigrant drivers retUTI1 to their countries of origin. The use of
GPS positioning system hinders this practice nowadays.

B.6 Infusing

Once the IT-application has been developed and installed and its usage
becomes a nom1al activity of the organization, there comes another period
called the infusing stage. It is during this time when the application really is
squeezed to the maximum and incremental improvements are done, often
directly after the dip phenomenon has occurred, to fine tune the application.
Different maintenance activities to keep the information systems operational
are also launched. The main challenge in this stage was to maximize the
benefits.

Taxi Stockholm is aware of the potential gains of the new system but they
have been unable to take full advantage of them. Pathfinder can be tailored
in many different ways, but until now they have not been able to start
'playing' with the system functionality due to instability problems and
implementation uncertainties. Taxi Stockholn1 prioritizes system stability
before testing new work practices. For exan1ple, it is possible for drivers to
n1ake reservations for particular pre-booked customers. A driver can check if
there are any booked customers in the area where he plans to start the
following day and n1ake a reservation for that customer. However the applet
has not been activated yet.

Another example that shows how Graninge tries to squeeze the application
to make further improvement is SKINFO. As new ideas started to appear
about what to do with wireless data communication, a follow-up project
called TIMPG (timber on demand) was launched. TIMPG was not as
successful as SKINFO. The vision of this project was to bring forest districts
closer to the sawmills in order to achieve better control and follow-up.
However this vision of harvesting on demand was never realized. Instead the
company was bought by SeA and future plans for IT were postponed.

At BT Europe a new application, the spare parts catalogue (QP), was added
to EASY. Each service technician thus had access to the entire range of
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trucks and their spare parts without needing to downloading drawings and
catalogue data over the slow, wireless connection.

Moreover during this phase, older applications that earlier had to be
mindfully intertwined with the new systems, can be definitely phased out.
This was the case with the withdrawal of TaxiPak as the servers were locked
in a closet and the operation terminated. In a near future this can also be the
case with BT as the phone calls to the back office are not longer needed, and
data con1munication channels are the only ones used. However, when and
how to abandon existing systems are challenges that will be discussed in the
next phase.

The discussion above from the redefining, accepting, routinizing and
infusing stages within the introduction phase is summarized in the table
below.

Stage Challenges TS Graninge BT

Redefining New work Manual Price lists Spare parts
A project structure is practices check-in of distribution
established. The or- taxi cabs
ganizational work

Layoffs IT nja Back officepractices are revised
and the IT-applica- department
tion is developed
and installed. Finally
the IT application is
put to work.

Accepting IT assimilation Automatic Unfamiliarity Keep-silent
The IT application is queuing with the behavior
available in the or- numbers concept of
ganization. Commit-

data transferment to usage of the
IT-application has to
be achieved.

Routinizing Know-how Socialization Loneliness of Software
Usage is encouraged dissemination taxi stands forest work updates in
as a normal activity, ternlinals
and different types

PersonaIization Vacation Lock-out ofof evaluation are
performed to check usage of cabs unwanted
for achievements functionaIity
and new roles in the
organization.

Infusing Benefit Application TIMPG Quality Parts
The application is realization fine-tuning
squeezed and incre-
mental improve-
ments are made to
fine tune the appli-
cation.

Table 13 Introduction challenges
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In order to choose an appropriate label for the aggregation of all these
challenges, the remaining two uncertainties described in Earl (2003) also
appear useful (cf. Table 4). These uncertainties, the comn1issioning and the
impact uncertainty, were linked to the following questions: Will technology
work? Will users adopt it?

The challenge label chosen in connection to the first question is work system
alignment. Often technology does not work or fit into an organization
because the work practices differ from the functionality imposed by
technology. Work-system alignment comprises the challenges included in
the first and last stage, namely the redefining and the infusing stage. It refers
to the revision of current work practices to align them to the new oppor
tunities provided by the technology. Challenges such as new work practices,
layoffs and benefit realization are included here.

This challenge also connects to the earlier discussion about implementation
factors. Work-system alignment was discussed as the first key assun1ption in
the socio-technical approach. Often emerging technologies change the entire
work system of an organization. The challenge consists of being able to align
the new work system and the design of the technological system. It also
connects to work flow integration described in Linton (2002) and the
challenge of identifying benefits both during and after the re-alignn1ent of
practices discussed in Eason (1988).

Next, the label proposed for the second question above about whether users
will adopt the technology or not is blue collar worker adaptation. It
comprises the challenges in the accepting and routinizing stages, such as the
IT assimilation, know-how dissemination and personalization.

These challenges particularly connect to the discussion of Robey et al.
(2002) about knowledge barriers, especially relevant when studying blue
collar workers. Kwon and Zmud (1987) discuss role involvement as a factor
that creates a positive attitude towards change also discussed in Sumn1er
(2000). This challenge concerns user adaptation, which is similar to people's
resistance to change discussed by Markus (1983).

Finally, there is an argun1ent based both on the commissioning and the
impact uncertainties that connect the users with wireless technologies. The
argument links different occupational communities (Gerstl 1961) with
boundary objects (Star and Griesemer 1989) as follows.

In the theoretical section (see Chapter 3, Section 3.3.2) we described blue
collar workers as members of the same occupational community. They
represent groups of individuals who belong to the community because they
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share the same occupation. They are contextually bound, and they do apply a
common competence in the pursuit of the same enterprise. Both machine
operators at Graninge and service technicians at BT develop their identity
from their work. In addition there is a power struggle between management
and occupational communities. The taxi exanlple of automatic queuing
nllmbers in response to the high demand on the route Kista - Arlanda
illustrates this.

In the examples above, the taxi drivers, machine operators and service
technicians are clearly delimited exanlples of occupational communities that
do a certain type of work, talk to each other about their work and derive their
identity from that work. These occupational communities interact with other
groups within their respective organizations when coming together to solve a
particular problem of common concern (cf. discussion included in Article 1
about coordinating and operating actors). For example, taxi drivers interact
with members of the call centre in order to dispatch customers with
transportation needs. Table 14 below summarizes these interactions.

Blue Collar Coordinating Interactions
Workers Actors

Taxi Drivers Call-Centre Customer
Stockholm Dispatching

Graninge Machine Operations Updating
Operators Office Harvest Data

BT Europe Service Back Office Reporting
Technicians Work Orders

Table 14 Interactions between occupational communities

When different occupational communities come together with different
interests they face more communication problenls in their interactions than
do members of the sanle occupational community. This was illustrated above
through the keep-silent example and the lack of familiarity with Excel
sheets. Communication across occupational boundaries is especially
challenging because different backgrounds and work expectations are
present. Members of different occupational communities need to communi
cate with and learn from others who have a different perspective and perhaps
a different vocabulary for describing their problems or challenges. Machine
operators at Graninge had difficulties understanding the concept of data
transfer but it became more concrete when the operators got the wireless
terminals.
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In this regard, the wireless terminals used in the different cases can be
conceptualized as boundary objects (Star and Griesemer 1989). The dispatch
terminals in taxi cabs, the handheld devices at BT and the wireless
con1puters in harvesting machines represent boundary objects that facilitated
communication between the different occupational communities. For
example, while visiting the call-centre at Taxi Stockholm one could observe
DDS-ternlinals similar to the ones installed in the cars at the operators work
spaces to support the drivers with any problems encountered.

These objects were used across-practice by both operating and coordinating
actors. They could also mobilize action as in the case of BT Europe where
terminal synchronization could result in new work orders requiring
immediate action.

The role of boundary objects working with mobile workforces is even more
important. Earlier studies have investigated technical drawings (Bechky
2003), prototype assemblies (Carlile 2002) and docun1ent archives (Briers
and Chua 2001) that bring together the different communities. However
wireless terminals have the capacity to keep the communities apart, yet
facilitate interactions by establishing a shared language for individuals and
helping individuals to leanl about the differences and dependencies across a
given boundary.

Finally, the role played by boundary objects in organizational innovation
processes is that of facilitators of the sharing of knowledge that is situated in
local practice.

C. Renewal phase

One of the contributions of this study is the highlighted alP phase renewal
of technology. Martensson and Valiente (Article 4) discuss the role of
existing applications when introducing new applications or renewing old
systems. As the use of information technology in con1panies n1atures,
adopting new technologies increasingly means abandoning old technologies.
This phase closes the loop and connects with the next innovation process. It
can therefore be considered as the final or the first phase of the innovation
process.

The discussion in this section is organized in two stages namely abandoning
and migrating (cf. Table 15), even though for simplification purposes only
the migrating stage was depicted in Figure 20 as a constituent part of the
renewal phase.
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c. 7 Abandoning

The abandonment of obsolete technology represented a challenge for some
of the organizations studied. The difficulty consisted in determining the life
length of the technical systems. Organizations always have the possibility of
postponing the abandonment of systems. However, large resources are often
spent on maintenance of outdated systems (Swanson and Beath 1989).

The exact point in tin1e for phasing out hardware and/or software is not a
given one, but depends on a myriad of factors. The particular n10ment of
abandonment, the form of withdrawal and the reasons behind the decision
were taken seriously and considered challenging in the organizations
studied.

At Taxi Stockholm the old dispatch terminals in the cabs were worn-out, too
complex, requiring special training of new drivers and incompatible with
modem radio-dispatching technology. Their replacement kicked off the idea
of the renewal of the complete IT platforn1 in the cabs, which in turn affected
the decision to select a new dispatch system supplier. The internal CB-radio
at Graninge needed a renewal back in the early 1990s. This process kicked
off the idea about linking a forestry district together with the harvesting
areas through data communication links.

These are two examples of how the obsolete technology triggered change
towards new innovation processes.

C.8 Migrating

Finally, the migrating stage is similar to the abandoning stage with the
difference that the applications are just upgraded. Two challenges were
found in the cases included in the dissertation: downtime and application
versioning. These are discussed below.

The challenge, or in this case we may refer to the risk, of downtime during
this phase was apparent during the switching of technologies and n10st
clearly so in these technology-intensive organizations. Bringing systems
down is increasingly a non-affordable disruption and a consequence of the
different migrating strategies discussed earlier in Section 5.1.1 The Renewal
Phase.

In January 2004, Pathfinder became overloaded when all the cabs had been
added to it. After three days running the systen1, it went down causing a
n1ajor halt. Although the error was identified by the supplier, who tried to fix
it effortlessly over the weekend, Taxi Stockholm decided to go back to the
old Motorola's TaxiPak systen1. The switch from Pathfinder took just one
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hour thanks to the earlier requirement by Taxi Stockholm of running parallel
systems. In early February, Taxi Stockholm required a SWAT team of
technicians to fly from Canada to take charge of problems in situ. After
almost two weeks intensive work they managed to bring the system up.

BT Europe experienced a systen1 halt of EASY 2.0 during the migrating
stage. The service-order process had become more and more technology
dependent. BT became aware of this fact and its negative consequences
when the application ground to a halt as the servers could not handle a large
number of simultaneous synchronization requests after upgrading to the new
verSIon.

For a nun1ber of days, chaos reigned while everyone was trying to invent
coping strategies and the project team was searching for the bug. During that
period, business could not be conducted "as usual". Once the project team
had identified the bug, a workaround was devised, according to which the
service technicians were divided into groups and assigned time slots for
synchronizing. This schen1e had to remain in place for a couple of weeks
while the program was being rewritten. Then all the terminals had to be
collected, updated and redistributed again.

Finally, the management of the different versions of the installed information
systems became more than a challenge in some of the cases. Often,
innovation processes take time, and insights from a certain system introduc
tion are used by the suppliers to prepare new versions of their software
package. BT Industries had to cope with different versions of their ERP
system, Movex, in order to standardize communication between service
technicians' terminals and the ERP database. Taxi Stockholm also found that
when the in1plementation of Pathfinder came to an end, a new package
version was already available and the supplier pushed the company to
migrate to the next version.

The discussion above from the abandoning and migrating stages within the
renewal phase is summarized in the table below.
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Stage Challenges TS Graninge BT

Abandoning Obsolete Dispatch Internal CB-
When technology be- technologies terminals in radio
comes obsolete the taxi cabs
decision to abandon
old systems becomes
necessary. Plans for
how it should be do-
ne are made.

Migrating Downtime SWAT team System halt
Upgrading the exis- of EASY 2.0
ting technology is dri-
ven by new versions Application Pathfinder Movex
of software and hard-
ware. Implementation versioning version 3.0 upgrades
of such upgrades thus
becomes necessary.

Table 15 Renewal challenges

The last group of challenges can also be grouped along one dimension that
has to do with timing. Being confronted with obsolete technologies, the risk
of downtime and different versions of applications can be summarized as the
challenge of renewal timing. Deciding when to abandon obsolete technolo
gies or upgrade the existing technology is a challenging decision and
requires good timing.

This challenge represents a window of opportunity: too early can be as bad
as too late. Choosing the best moment to migrate or abandon particular
systems highlights the fleeting nature of opportunities, attractive during a
time of period during which they must be seized or lost.

Because implementation factors deal mainly with the introduction of systems
into organizations it is more difficult to link this challenge to earlier factor
research (cf. Appendix 1). The renewal of systems lies outside the scope
influenced by the decision to introduce a new system and therefore the
tin1ing aspect is a non-issue in this type of research. Thus, there is limited
relationship between this particular challenge and the in1plementation factors
described earlier.

It is worth mentioning here that timing the renewal of systems is not a clean
slate decision. The introduction of new systems and even more the renewal
of old systen1s is path dependent. Earlier choices very much influence this
renewal timing challenge. A company's system portfolio both inhibits and
enables future organizational innovation processes. It is like a chain where
each decision is interlinked.
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For example, the BT Europe case is a good illustration of this. The existing
ERP system, Movex, facilitated the implementation of the EASY application
and Movex was implemented as a result of a business process re-engineering
(BPR) activity at BT Industries. The concept of local tinkering (Ciborra
1994) and centrally placed imaginators (cf. Article 2) explains the develop
ment of new ideas based on existing systems and future opportunities.

In the Graninge case the interlinked chains are even clearer. As a result of
SKINFO new ideas started to appear about what to do with mobile data
communication in a good 'problem finding' spirit. The completion of the
SKINFO project started off discussions about the opportunity to implement
new ways of bringing forest districts and sawmills closer to each other. This
was later launched as the TIMPG project. Before this, the installation of
Mobitex Units in harvesters at the Vilhelmina district attracted the attention
of Skogforsk, which approached the company for discussions about the
SKINFO project. A timeline of these different projects including Taxi
Stockholm is presented in the figure below.

Figure 28 Time/ine of the different projects in the cases

Finally, the challenge of timing the renewal of technologies applies to both
installed and future systems. One insight provided by the cases studied is
that the consideration of the consequences of renewal at the beginning of the
organizational innovation process could have facilitated the transition in
terms of lock-in effects. Thus one suggestion proposed in this study is that
the consequences of this challenge should be considered not only at the end
of the life cycle of a system but also at the beginning of the innovation
process.
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5.2.2 Final Discussion

How does this discussion relate to the original research question? The
research question presented in the introductory chapter referred to the
challenges that companies encounter when managing wireless information
systems. In summary it can be pointed out that this investigation has
identified four main challenges that are related to the n1anagement of
wireless technology when involved in organizational innovation processes
(see Figure 29).

Technology
Assessment

Blue Collar
Worker

Adaptation

Work
System

Alignment

Renewal
Timing

Figure 29 Challenge topics and themes

The assessment of technology opportunities represents the first challenge
identified in this investigation. As we have seen this is especially important
in relation to the management of en1erging technologies. Second, the work
system alignment represented a challenge because the innovation process
was framed as an open mode of change that generates new forms of both
planned and unplanned end states. Third, the tailoring of the systems to the
characteristics of the users and training them on the new systems represents
an important challenge. This is especially important when dealing with blue
collar workers and therefore the third challenge was labeled blue-collar
worker adaptation. This adaptation was discussed along the lines of
personalization, IT assimilation and dissemination of know-how. Finally, the
renewal of obsolete technology becomes a challenge to be taken care of. The
timing when to phase-out old technology and in1plement new versions of
systems were among the topics discussed. Moreover the renewal alternatives
need to be discussed not only when it is time to phase out obsolete
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technology but even at the initiation phase of a new innovation process in
order to e.g. minimize future switching costs.

Lastly, it would be interesting to consider the actual choice of challenges and
compare them to results in earlier research. These challenges are related and
son1etin1es overlap since they depend on each other. For example, the IT
assimilation challenge when working with the adaptation of blue collar
workers is strongly influenced by the definition of new work practices
explained in the work-system-alignment challenge above.

There are other challenges apart from those presented above that are less
likely to become apparent due to the approach of studying phases from the
adopting organization's perspective. For example environmental challenges
may very well gain in strength especially if radio waves are proven to be
harmful for human beings. However, they are part of another type of
research, and they have not been directly observed nor discussed in the cases
studied.

Similar types of challenges connected to wireless information systems have
been presented elsewhere. Belloti and Bly (1996) present a number of
problems due to the mobility of workers such as lack of awareness and
problems locating people. Technically related challenges in Smith et al.
(2002); usage challenges in Krogstie et al. (2004), such as culture or age of
adopters; or organizational challenges in Leonard-Barton (1995), have also
been identified and described. However there are a number of differences
with the approach taken in this research.

Many of these challenges represent challenges for research (cf. Krogstie et
al. 2004). This is for example the case in Smith et al. (2002), who mention
lack of standards and security as two research-specific challenges. For the
purpose of this work, it is important to make clear the distinction between
challenges for management and research challenges. Most of research
challenges are not managed directly by technology intensive organizations.
These are handled by technology based firms, son1etin1es also called
technology developers. Therefore the focus in this work is upon management
challenges rather than research challenges. Nevertheless these have inspired
the argumentation in this section, and especially the description about
capabilities presented in the next chapter.

In addition these research challenges refer specifically to one phase before
the organizational innovation process namely the development of the
systems themselves. For example, Turisco (2000) mentions slow transfer
speeds, high initial infrastructure costs, limited nlemory and few graphical
capabilities as important challenges to take care of. More than challenges
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these often represent limitations posed by technology. In this dissertation the
focus however is more broadly on analyzing different stages and phases and
not on any design issues before the inlplementation process.

Varshney (2003) describes a number of challenges that are more closely
related to this work. These challenges are described at a nlore general level
such as support for group communication; inter-working and integration of
different technologies; and introduction of wireless technologies in business
and organizations.

Another closer example is Leonard-Barton (1995) who has written on
similar terms. She describes four challenges which she calls key innovation
activities. These are problem solving, implementation and integration,
experimentation and finally knowledge acquisition. Although her work has
influenced this dissertation, her choice of challenges is different and her
challenges are mostly derived from individual capabilities. Instead, this
study applies an intra-organizational approach.

These factors have also a connection to the implementation factors
elaborated in Chapter 3 above. The three main clusters of factors presented
in Appendix 1 are also represented in the list of challenges developed in this
chapter. There, organizational, technological and human factors were
described. Here, work-system alignment can be interpreted as an organiza
tional type of challenge; technology assessment as a technological challenge;
Blue collar worker adaptation a human challenge; and renewal timing a
combination of an organizational and a technological challenge.

Finally, I would like to mention that the value of these challenges as a
research result is not derived from the particular enumeration of certain
challenges. Instead, these challenges presented here intertwine with the
discussion about capabilities in the next chapter. As we will see in the
capability development section these challenges represent the problems
experienced at the organizations studied that increased the pressure for
change.

Another inlportant issue is that while these challenges are not new when
studied in isolation, their combination increases their importance as each
challenge is amplified when studied in relation to the others and to change
management projects where emerging technologies are present. These are
sometimes combined in ways that are not yet understood.

We nlay now proceed to discuss capabilities in the next chapter. The
following picture (cf. Figure 30) shows the link between challenges and
capabilities using the y-model (Lundeberg 1993). It moreover connects
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current and the intended future situations according to the resource-based
view of the fiml.

Resources

Sustainable
Advantages

Challenges Capabilities

Figure 30 Organizational innovation process according to Y-modelJJ

This figure is a footprint pulling together the different concepts discussed so
far. It is moreover a roadmap for the analysis to come and describes the
relationship between resources, challenges and capabilities as part of the
organizational innovation process.

33 Adapted from Lundeberg (1993).
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6 Developing Capabilities

One natural question that follows the earlier discussion about challenges is
how the organizations studied addressed technology assessment, work
system alignment, blue collar worker adaptation and renewal timing. I have
chosen to focus the discussion on capabilities. As explained earlier in the
theoretical section, a resource-based view of the firm justifies the choice.
The concept of organizational capability can help us to understand how these
challenges were managed at the different organizations. The analysis of
organizational capabilities underscores how managers confronted with
challenges can asses whether their organizations are capable of tackling
them or not.

This chapter discusses the second and third research questions introduced
earlier. The section describes the capability development activities that were
carried out to meet these challenges and the capabilities developed.

6.1 Linking Challenges and Capabilities
How are capabilities docked into the earlier discussion about challenges? It
is through improvement capabilities that challenges can be connected to the
capability discussion. Challenges, among other factors, represent demanding
situations that increase the change pressure. It is however in1portant to
remember that challenges are but one change pressure factor. Other factors
include market contacts, experimentation, weakness discovery, etc., all of
which Miller (2003) refers to as discovery paths.

This pressure for change mayor may not have an effect in the particular
organization. If it leads to change, the developn1ent of sustainable benefits
can be achieved. The existence of improven1ent capabilities, defined as the
ability to develop operational capabilities, may then facilitate the change
process leading to sustainable benefits.

Let me give an example to illustrate this argument (cf. Figure 31). We can
consider the technology assessment challenge. This challenge represents a
trigger of a number of change activities that help organizations to develop
capabilities. If these activities lead to sustainable benefits, the ability to
evaluate new technology becomes an improvement capability that can be
used in different situations.

More specifically, one aspect of technology assessment introduced in the
previous chapter was the selection of provider discussed in the provider
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interests challenge section. As long as the organization has a competent IT
department, the selection of providers remains a challenge. The firm does
not need to interact with external providers because it can develop infor
mation systems in-house. But the next time the IT department fails to
develop the solution in-house, the organization will lack the ability to handle
provider interests. This is a consequence of capabilities being path de
pendent.

The improvement capability corresponding to the technology assessment
challenge is described here as the ability to assess and evaluate the impact of
emerging technologies. This in1provement capability helps the organization
to develop a number of operational capabilities when applied to a specific
business process with a particular technology such as emerging wireless
technologies. For instance, the operational wireless capability represented by
the ability to use time-variable geospatial information (spatiotemporal
capability) helps the organization that posses it to increase the visibility of its
business processes.

So we have a challenge, technology assessment, that triggers a number of
activities developing into an improvement capability, namely the ability to
evaluate technology. Finally, thanks to this improvement capability, the
organization develops a spatiotemporal operational capability (cf. Figure
31). Although analytically the division helps us to clarify the relationship
between the concepts, the process is in reality neither linear nor easily
separated into its basic components. It is still argued however that separating
the interwoven complex process that typically occurs in reality is helpful in
order to understand the underlying process.

Technology Assessment
Challenge

• Provider Interests

Resources

Improvement Capability

Ability to assess the
impact of emerging

technologies

Capability Development Ad:ivities

Spatiotemporal
Capability

Operational Capability

Figure 31 Linking challenges and capabilities/ an illustration
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This figure also illustrates the outline of the discussion included in this
chapter. First we will cover a number of capability development activities
that helped the organizations to develop corresponding improvement
capabilities. Then the operational capabilities, specific for wireless
information systems, and the benefits provided by these are discussed in the
light of the cases studied.

6.2 Developing Improvement Capabilities

The three operational capabilities for wireless information systems identified
in Chapter 3, nan1ely spatiotemporal, radio-engineering and connectivity
capability, are the result of some change processes initiated by a number of
challenges. These change processes helped the organizations to develop
several improvement capabilities through a number of capability develop
ment activities that will be discussed in this section in more detail. For
example, the organizations studied performed a number of activities to
overcome the challenge of blue collar worker adaptation in order to develop
the corresponding improvement capability. The position taken here is that
these abilities' importance is based on the fact that they provide benefits that
continue to exist even after the activities have been performed, mainly
because of the learning process associated with them.

In this section a nun1ber of capability development activities carried out at
the organizations studied will be discussed. The outline of this section
follows the challenges identified in the previous chapter. This is so because
these challenges are considered initiators of the change process, and thus
they started a number of activities that resulted into in1provement capabili
ties. Challenges are considered here as demanding situations before the
change process, and they trigger activities that develop into improvement
capabilities after the change process if these abilities provide sustainable
advantages to the organizations.

Each section includes the description of one or more illustrations from one
organization that has developed the corresponding improvement capability
before a number of activities from all three cases are discussed. The focus of
attention in this section is illustrated in Figure 32 below.
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Outcomes

Improvement!
Capability ,

Figure 32 Capability development activities in context

Before entering the discussion, I would like to mention that other challenges
than those discussed here trigger the developn1ent of some operational
capabilities and the chain from challenges through capability developn1ent
activities and improvement capabilities to become more wireless capability
enabled is not a linear and a straight forward process. For analytical purposes
the process has been dissected and presented in an orderly way. A number of
activities did not provide the organizations with any benefits. The activities
described below represent a small subset of all the activities that the firms
carried out. The aim of this section is not to present a comprehensive list of
activities but to illustrate the capability development process. In addition
some activities were relevant to a number of firms but not to others as we
will see below.

6.2.1 Technology Assessment

The improvement capability associated with this challenge is the ability to
assess and evaluate the impact of emerging technologies. This ability means
both envisioning technology in use and its business benefits. The discussion
in this section is summarized in Table 16 later in this chapter.

Out of the experience working with the BPR, ERP and EASY projects, BT
Europe has developed a technology assessment capability.

Nowadays, BT Europe discusses suggestions about new technological
improvements with key users from the service companies, and these are
studied in terms of business benefits, pay back, resources and time. The
different technological opportunities are prioritized on the basis of such
evaluations, and the service-market business developer checks the assump
tions with the service companies before decisions to proceed are taken. After
implementation, the business developer checks with the companies that the
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intended effects were actually achieved. Compared to the earlier ERP
implementation, this is a more bottom up process, where BT has become less
dependent of technology suppliers and their interests.

For example, wireless RFID (radio frequency identification) technology was
mentioned as a suggestion of future technological improvements in our
earlier interviews with representatives from BT Industries. However, the
idea of equipping the forklift trucks with such electronic tags was not even
n1entioned in later interviews and when asked about it, bar codes were
mentioned as both a cheaper and n10re realistic alternative.

BT's technology asseSSll1ent capability has developed from what can be
interpreted as a strategy of jumping on bandwagons more or less blindly
towards a 1110re critical stance and analysis of technological opportunities. If
the Business Process Reengineering (BPR) project during the early 1990s
represents an example of mimicking other companies' behavior, the later
versions of EASY show a stronger ability to translate emerging technologies
into business benefits.

Let us now extend the analysis of the technology assessment improvement
capability by examining the activities that the case organizations performed
to develop this capability. They illustrate different paths for how the
organizations developed advantages derived from the ability to evaluate and
asses the impact of emerging technologies.

Capability development activities

In the three cases studied, the organizations developed strategic alliances
with different types of external actors, such as a software developer (Digital
Dispatch in the Taxi Stockholm case), a consultant firm (Sogeti that helped
BT Europe) and a telecom operator (Telia supporting Graninge), more or
less deliberately.

The original initiative to develop a wireless information system was not
taken internally in all the three cases. Graninge was approached by
Skogforsk and Telia with ideas of using wireless infoffi1ation systems in
forestry operations. A large part of the search activities in this case consisted
in finding the adequate partners for carrying out the implementation. For
example, Telesoft Uppsala provided programming competence for the
integration of the different parts of the system at Graninge.

In addition SKINFO was launched as a Den10tel project. Telia Promotor in
cooperation with other partners in the Swedish industry launched Demotel
projects to serve as showcases of how IT can be put to productive use. The
clients contributed with their problems and Telia provided problem-solving
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expertise and project leadership. The partners split the project funding but
the client was responsible for investing whatever resources were necessary
for its own operations. Being a part of the Demotel project could also
provide Graninge with additional publicity.

In the other two cases, the company itself was the project initiator. Taxi
Stockholm evaluated several suppliers of software development for taxi
dispatching operations. They decided to contract Digital Dispatch and their
product DDS for their expressed long-term commitment to the taxi industry.
One result of this strategic alliance was that the Canadian company opened a
sales and customer-support office in Stockholm.

BT is also an exan1ple of strategic alliance making. BT managers met with
five or six different suppliers of middleware applications out of which two
were selected and finally Sogeti, a consultancy specializing in local
professional IT services and a member of the global Cap Gemini Group, was
chosen.

Sogeti issued a press release on September 24, 2003 to announce the
establishment of a partnership alliance with Intentia's R&D division (the
earlier supplier of Movex to BT Industries) for the development of joint
mobile solutions. The cooperation was to be carried out at Sogeti's Mobile
Solutions Center in Linkoping (Sweden). The press release mentioned the
co-development of EASY at BT Europe as the main reason for the alliance.
The solution developed by these organizations, called Service InMotion, was
to be sold by Intentia and customer tailored and further developed by Sogeti.
This is another example of alliance making in the cases studied.

BT Europe also exploited the possibility of learning from others. This
benchmarking activity affected the technology assessment ability. Although
no competitor had tried earlier to standardize the service-order process in
several countries at the same time, BT could learn from a competitor that
had tried to equip field technicians with wireless technologies to improve
their service-order process. This system was implemented using laptops and
printers installed in the service vans. However, the company experienced
low system adoption because of mistaken work practices. Service techni
cians often require means of assistance at the point of data entry, often away
from the service vans.

However, benchmarking is not always possible. Taxi Stockholm was a first
mover regarding the installation of GPS-based dispatch system for large cab
fleets allocated through call-centers. The lessons from being a first mover
have been assimilated and it seems as if the migration to the next version of
Pathfinder (the first commercial version of the DDS software) will follow a
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wait and see strategy. Even though the new version is already available, Taxi
Stockholm prefers to benchn1ark other in1plementations. Consequently the
company has volunteered to help TAXA 4x35 (Copenhagen's oldest and
largest taxi company) to install Pathfinder 3.0 to learn from the experience of
others.

Regarding Taxi Stockholm's improven1ent capability of technology
assessment, the company has become more aware of the technological
development within the industry thanks to the selection process of dispatch
providers. The scanning of suppliers and their offerings provided the
company with awareness of similarities and differences in relation to other
taxi companies in other parts of the world, a piece of knowledge certainly
less necessary during the period of regulation in the Swedish taxi industry.

The discussion about the development of this improvement capability in the
cases studied is summarized in the figure below.

Challenge

Technology
Assessment

Development
Activities.................. ....

; j • Managing
. : strategic

alliances

• Bench
marking

Improvement

.......~~p.al:>i1ih' ...

Ability to
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impact of
emerging
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Figure 33 Technology assessment improvement capability

The sustainable benefit derived from this improvement capability is the
envisioning of the business benefits of technology in use. This benefit
enables the organizations to make informed choices about emerging
technologies. Son1etin1es it n1eans that the organization becomes a tech
nology leader, other times a follower or maybe just a borrower. A firm may
even let the technological development just pass by. But in all these cases
the decision is a voluntary and explicit choice.
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6.2.2 Work System Alignment

The improvement capability associated with this challenge is defined as the
ability to align work practices and the functionality of technology so that the
benefits fronl the OIP can be maximized.

BT Europe is once more a good exanlple of an organization that has
developed work system alignment capability. Misalignments of work
systems often occur because of the escalation of possible improvements
during the implementation process. The EASY project has kept a strict
versioning policy fronl the start because of the problems of constant
additions to the functionality of new systems that was learned the hard way
during the large ERP project back in the 1990s. One such problenl back then
was the lack of agreement on the negotiations required to standardize new
definitions and work practices which resulted in the project leader stepping
aside. In addition, one of the project managers acknowledged that "the pilot
installation of new key processes in the Swedish division represented the
time when we invented darkness. ,,34 (Gare 2003).

However, work system alignment during EASY was approached differently.
New functionality and suggestions stood up to a thorough evaluation. Good
ideas that were generated during the system implementation would not be
incorporated in the present version unless they were absolutely essential. The
managers of EASY succeeded in stopping change, getting people to adhere
faithfully to the carefully designed service administration process, while not
stifling initiative by channeling it into a "versioning" system. Change ideas
were submitted to the process owner, evaluated, prioritized and, if accepted,
sorted into the next or a future version of the service process. BT has thus
learned to manage the dilemma, already mentioned above, of the trade-off
between continuous system development and nleeting deadlines by freezing
system configurations.

Let us now move on to discuss the activities that helped the firms to develop
this improvement capability selected from the cases studied.

Capability development activities

In the cases studied one important activity carried out to develop the ability
to align work practices and technology was the gap analysis. Basically, this
activity consists of analyzing how current work practices differ from

34 My own translation from Swedish.
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envisioned business processes to establish the differences that need to be
introduced in the organization to achieve some desired future state. This
activity is closely connected to the requirement analysis challenge described
in the matching phase and labeled requirements complexity.

There is a striking similarity anl0ng the cases as regards the difficulty that
the organizations experienced defining current work practices before they
were able to describe the desired future operations. Underestimates occurred
in all three cases regarding the effort that mapping current operations would
take.

Inspired by Sogeti's consultants, BT Europe worked with use cases (Article
2). The project team at BT spent close to a year on mapping the present
processes in three countries, devising a redesigned process, and then
requiring the service managers in the other countries to perform a gap
analysis between the redesigned process and their existing ones. They were
required to state what needed to be changed in the current process to
inlplement the new one and whether there were aspects of the existing
process that were essential to keep and would require modification of the
new process.

In the case of Taxi Stockholm, Digital Dispatch (the Canadian provider) was
responsible for the development of the requirement list, which posed some
difficulties regarding what to develop and not. Taxi Stockholm's main
requirement was to maintain same functionality as before with increased
flexibility for dispatch operations through software configurations. Although
some especial applications were specified in more detail, the rest of the new
system was not documented in advance.

Next, we found a number of activities carried out mainly at Taxi Stockholm
that have helped the company to develop the ability to align work practices.
Product sequencing consists of pulling the developnlent of capabilities by
pushing the development of products (Grant 2005). The case of Taxi
Stockholm was clearly one of product sequencing or, as has been earlier
mentioned, product co-developer. Taxi Stockholm reduced uncertainty by
becoming a co-developer of the dispatch system together with the supplier.
However, this product-sequencing ability also brought headaches.

So, the mechanism of organizational innovation as far as work system
alignment is concerned can be explained by the analysis of gaps and product
sequenclng.
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Figure 34 sumlnarizes the discussion about the development of the
improvement capability originating from the work system alignment
challenge according to the cases studied.
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Figure 34 Work system alignment improvement capability

The organizational innovation process consists both of planned (e.g. gap
analysis) and unplanned (e.g. product co-development) change activities that
emerge during the process. The alignment of work practices and technology
is therefore an uncertain process, and the benefits from this improvement
capability are described here as a continuous organizational re-innovation
process.

6.2.3 Blue-Collar-Worker Adaptation

The improvement capability associated with this challenge is the ability to
deliver technology in a way the users, in general, and more specifically blue
collar workers feel comfortable with and are able to operate. This ability of
the users to adapt to the new organizational circumstances can considerably
reduce the total tin1e of the organizational innovation process. In this
context, the importance of ease of use and user friendliness has been
highlighted in earlier research for example within the Technology Accep
tance Model (Davis 1989). However, an at least equally in1portant
consideration appeared to be ease of learning. But before discussing the
activities that helped the organizations to develop this ability we will
illustrate this improvement capability with an example from the cases.

Graninge is a good example of blue collar worker adaptation capability.
Article 3 in this dissertation discusses user involvement from the Graninge
case. The distinction between involvement and participation raised in the
paper may also be useful here. Involvement represents the subjective
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psychological state of users whereas participation can be defined as the
activities that users or their representatives perform in the system
development process. The combination of both involvement and
participation is described as user engagement (cf. Article 3).

This user engagement is what drives blue collar worker adaptation and can
be illustrated with some examples from the Graninge case. A key user at the
Vilhelmina's district could take the computers home to test functionality
even during the weekends. He was then nearly 60 years old but very active,
and he was clearly an enthusiastic person. He was described as a deep and
actively involved person.

Once the harvesting operators realized they could manage SKINFO, after it
had been installed in the machines, appetites grew and an intense period of
learning by using started. This gave the operators better self confidence. The
longer effect of this process was a positive attitude of the users towards
technology-generated change enabling better and easier implementations in
the future.

What probably raised their user engagement most was the fact that the
workers became part of the IT era. This was a phenomenon experienced in
all the cases. The project leader at Graninge tells with pleasure one story
from a machine operator who commented for one of his colleagues that now
he felt hinlself a part of the IT-society. This obviously increased his
involvement which led to increased participation. This is an ability that can
be re-used in future developments. Less fear for technological change
enables faster implementations.

As already discussed, before SKINFO, most harvest operators at Graninge
had no experience of lCT tools such as PCs or e-mail. They were totally
unfamiliar with the new applications, and they had difficulties seeing the
benefits before they had the opportunity to use the systenl. Nowadays,
Graninge's machine operators feel more comfortable with the IT-tools.

Consequently, as with earlier discussions, we will now describe some
activities that the case organizations carried out to develop this capability.

Capability development activities

Blue collar worker adaptation and learning occurs mostly through interac
tions with colleagues. Although training courses were arranged in all three
cases, the identification of lead users and the use of mentors were far more
effective than indoor courses. Mobile workforces are often on the move and
training courses can be cumbersome for some of them.
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The search for different lead users in the cases was both case-specific and
different. The common characteristic to all cases was driven by the insight
that positive experiences from first users lead to faster dissemination. For
example, BT Europe has used a group of key users to test new functionality.
This core team of key users was not available at the project start tin1e, but
has been developed, and they act as ambassadors for the new versions of the
system.

One important thing for blue collar worker adaptation is the issue of status.
This is important to this particular group of workforces. Service technicians
at BT appreciated being the focus of attention, and they were happy to be
brought into the IT era and to be modem. A service technician told the
service n1anager in one of the pilot companies "My son plays with my PDA
when he can." He was proud to have a tool that caught his son's interest and
gave him esteem at home. The service manager was not so pleased with this
use of the PDA, but recognized the importance of the status effect.

Although the Taxi Stockholm case does not present any special activity
towards the search of lead users, the project leader for the upgrading of the
system was once a taxi driver himself. Taxi Stockholm preferred more
formal training courses.

The amount of training also varied from case to case. The training activities
could range from one day courses, or even no training at all as in the case of
the new EASY spare parts application (QP was just upgraded into the
terminals), up to training courses of several days.

At Graninge, work-leaders in each district were responsible for roll-out and
acted as ambassadors for the project. They were responsible for helping with
the roll-out and took care of problems that developed in the field. This was
another way of facilitating user adaptation to the new system.

The discussion about the development of this third improvement capability
is also summarized through an illustration (cf. Figure 35).

The long-term benefit of this ability is probably the positive attitude of users
towards technology-generated change if experience with gadgets is positive.
This is especially interesting when upgrading to the next version or even to a
totally different system.
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Figure 35 Blue-collar-worker-adaptation improvement capability

6.2.4 Renewal Timing

Finally, the improvement capability associated with this challenge is the
ability to seize the renewal window of opportunity. This challenge, described
earlier in Chapter 5, represents the trigger of renewal activities.

It is difficult to say whether the companies studied have developed any
stable improvement capability based on the challenge of renewal timing or
not. Most of the activities triggered by this challenge can be described as
fire-fighting operations (cf. discussion below), and there have not been clear
signs that neither BT nor Graninge have developed a renewal-timing ability
that provides them with long term benefits. This does not n1ean that the
organizations necessarily lack this ability. I simply have not been able to find
clear cut indications of it.

Nevertheless, there are a couple of illustrations from Taxi Stockholm that
shows how different system-introduction strategies were applied fruit of
experience. Taxi Stockholm has learned the risks of being a first mover. As
already mentioned in the discussion about technology-assessment capability
the company will follow a wait and see strategy instead of being a first
mover when implementing Pathfinder 3.0. Taxi Stockholm prefers to
benchmark other implen1entations and the company has volunteered to help
TAXA 4x35 to install the new version of Pathfinder to learn from the
experience of others. The choice of wait and see strategy can be interpreted
as a fruit of the organization's renewal-timing capability.

In addition, as explained in Article 4 and earlier in this chapter, back in the
early 1990s the increased consultant fees incurred when upgrading the
Taxi80 system made it quickly obsolete. The n1igration from Taxi80 to
TaxiPak was performed by a forklift, or rather big bang, process where the
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old system was replaced all at once. The migration was problenlatic and
resulted in extensive downtime. Because of this experience, upgrading to
DOS (including Pathfinder) was to be performed during a 3-year period. The
migration strategy agreed upon was a seamless upgrade instead of the
forklift approach used previously. This example refers less to the timing
aspects of the capability but rather it illustrates the improved renewal ability.

These examples show Taxi Stockholm's improved ability when renewing
technology. However, it is also fair to say that the choices of renewal
strategy have been influenced by a number of contingent factors. Among
others, the demands of a deregulated industry and the impact of system
downtime have influenced the choices of renewal strategies and its timing.

Let us now proceed to analyze the activities associated with this improve
ment capability from all the three cases studied.

Capability development activities

The renewal timing challenge triggered maintenance activities of different
character at the three organizations studied. These could be described as
replacements, adjustments, repairs, etc. and were intended to restore or retain
a functional unit in a specified state in which the information system could
perform its required functions (cf. Swanson 1999).

Some limitations experienced with Taxi80 represent an example of
maintenance activity with an adjustment character at Taxi Stockholnl back in
the 1990s. Taxi80 caused delays in the polling process (asking the status of
each cab) when the radio channel was used for voice communication
sinlultaneously. The polling delay resulted in inaccurate infoffilation about
the status of early polled cabs. This information caused the dispatching of
occupied cabs to customers. The company opted for restricting the use of the
voice channel to extraordinary occasions such as emergency calls.

Another type of maintenance activity was the reparation of existing systems
to keep them up and running. Graninge experienced problenls with the CB
radio installed in the machines. It was obsolete and the number of fixes in
the harvesters increased all the time. Similarly Taxi Stockholm built up an IT
department which worked to develop bridges and interfaces in order to get
the different systenls conlprising the technological platform up and running.
As a Taxi Stockholm manager told us: "They became heroes but also
firemen. ,.,

An example of fixes from the BT Europe case was the application called
configurator, the middleware necessary to integrate the system with other
BT Europe specific applications in the late 1990s. This application basically



Developing Capabilities. 179

translates customer agreements to production based terminology to be able
to provide delivery estimations. The application already installed in four
divisions turned out to be deficient and had to be revised and updated.

Many of the activities described in this section have a clear fire-fighting
character. Constraining voice communication at Taxi Stockholm had
negative effects on the drivers. Continuous fixes of the CB-radio at Graninge
implied disruptions in the work of the machine operators, etc. It is though
intuitive that activities triggered by the renewal-timing challenge result in
emergency allocation of resources. However these fire-fighting activities can
hardly build up any long-term ability in an organization. One can thus
question how developing these activities have been for the organizations
studied.

The discussion about the development of this improvement capability in the
cases studied is summarized in the figure below.
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Figure 36 Renewal timing improvement capability

It has been difficult to identify proactive initiatives by the organizations
studied to promote the development of this improvement capability.
Hypothetically, the benefits of such a capability could be the maximization
of the investment payback. The improvement capability defined as the
ability to seize the renewal window of opportunity results in maximizing the
value from earlier investments, a long-term advantage that follows from this
capability.

The capability development activities described here are summarized in
Table 16 below alongside the advantages created.
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Table 16 Developing sustainable advantages

These improvement capabilities can be contrasted with the dynamic
capabilities discussed in earlier literature (cf. the discussion about Static and
Dynamic Capabilities in Section 3.2.1 Organizational IS Capability).
Dynamic capabilities have been described earlier as an organization's
adaptability to change. Some of these were product development, strategic
decision making, alliance making, innovative R&D, etc. to mention but a
few. There exist both sin1ilarities and differences between the in1provement
capabilities as described in this work and the dynamic capabilities discussed
in earlier literature.

The improvement capabilities described here are a bit n10re concrete and at
the same time a blend of different dynamic capabilities. Work system
alignment can be understood as a combination of organizational restruc
turing and change management, technology assessment consists both of
some process innovation and strategic decision making, etc. However, one
difference between them is that improvement capabilities are driven by
challenges, and therefore they represent better candidates for true change in
line with Klein (2004) that discusses how challenges represent true pull for
changes.
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One link between capabilities and capability development activities goes
through the integration character of capabilities discussed earlier. From
what has been said, it can be seen that the improvement capabilities and the
activities performed can be divided on the basis of their integration character
as supplementary or complementary capabilities (Sen and Egelhoff 2000).
This relationship between capabilities and integration may have an impact
on the capability development process. In the first case (vertical integration
i.e. complementary capabilities), organizations may be more motivated to
seek new abilities through in-house development tools such as product
sequencing, finding lead-users or mentoring. In the latter (horizontal
integration i.e. supplementary capabilities), external means such as strategic
alliances or benchmarking may be preferred instead.

From all this, there follow a number of characteristics of improvement
capabilities worth being discussed here. First, these capabilities are relatively
independent of specific technologies. This means that improvement
capabilities are not derived from the characteristics of any particular
technology. The improvement capabilities derived from technology
assessment, work system alignment, blue collar worker adaptation and
renewal timing are as useful in wireless inforn1ation systems as in the
implementation of e-commerce applications, bio-fuel-engine technologies,
unmanned single-grip harvesters, etc. However, the benefits of the
improvement capabilities very much depend on the level of impact of the
technology on a company's operations.

Another characteristic, a consequence of improvement capabilities being
independent of specific technologies, is that the abilities developed can be
re-used. Future technological implementation can also benefit from the
abilities developed earlier, especially as the improvement capabilities
described represent types of organizational abilities that can be maintained
even after the activities are finalized. For example, blue collar worker
adaptation can be applicable for communication technologies, transportation
technologies, environmental technologies, etc. The positive experience
developed thanks to wireless technology in1plementation predisposes the
users to test additional innovations even from other technological areas.

A new technology under revision at Taxi Stockholm is the payment system
in the cabs. The company wants to install a new fare meter with credit card
payment functionality. An assumption is that the installation of the new fare
meter will benefit from the earlier implementation of the dispatch system as
far as improven1ent capabilities are concerned. Another example from the
renewal timing capability is illustrated by fewer fire-fighting operations
when satisfactorily developed. The renewal timing capability can for
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example help organizations to better monitor the life-expectancy of systems
through "health checks' where managers assess the life length of systems
continuously (cf. Swanson 1999; Swanson and Dans 2000).

In addition, improvement capabilities are not digital in the sense that
organizations have them or not. They nlay be better understood in a gradual
or incremental manner. A consequence of this is that capabilities can always
be improved and huiher developed. The question therefore is not whether a
particular organization has a certain capability or not but how much and how
it can be improved. Improvement capabilities are moreover good examples
of path dependency in the sense that their actual status highly depends on
earlier activities.

All these characteristics of improvement capabilities (reusability, technology
independency and path dependency) make the benefits derived longer
lasting, i.e. sustainable benefits.

Surprisingly enough, the organizations studied seldom described the benefits
derived fronl the inlprovement capabilities first. Sometimes they were not
even identified as consequences from the implenlentation process or at most
they were mentioned as indirect consequences of the organizational
innovation process. What is remarkable in this respect is that organizations
did not actively seek improvement capabilities, but the more direct benefits
from wireless technology, namely the operational capabilities that will be
discussed now.

6.3 WIS-specific Operational Capabilities
Next, this section discusses the abilities derived from the characteristics of
wireless information systems and the benefits thereof. These benefits are
linked directly to the technology in focus and they were eagerly discussed
when asked about them during the interviews. Although they were not
always easily quantifiable (in terms of both increased efficiency and
effectiveness), they are more tangible than the benefits derived from
improvement capabilities and certainly more easily identifiable.

Thus, this section discusses how the organizations studied realized the three
WIS-specific operational capabilities. These three operational capabilities,
namely spatiotemporal, radio-engineering and connectivity, will be
discussed through a case by case analysis. The section closes with some
comments about the benefits derived from these capabilities.
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6.3.1 Spatiotemporal Capability

According to earlier discussion, the spatiotemporal capability was defined as
the ability to use time-variable geospatial information to meet spatiotemporal
challenges through the use of wireless technologies. This operational
capability creates advantages drawn from the increased openness of the
business processes described as visibility advantages.

How was this spatiotemporal capability realized in the cases studied? Taxi
Stockholm strived to increase visibility throughout the dispatch process by
provisioning updated data about the cab's position. Graninge's efforts
consisted in bringing the forest districts closer to the sawmills through the
exchange of harvesting information. Finally, BT Europe enabled direct
access to the ERP database to provide service technicians with better and
more reliable information in their meeting with the firm's customers. All
these are examples of opening up the business processes to increase the
visibility of the underlying activities.

The analysis of the visibility advantages starts with the study of the
coordination patterns in the processes mentioned above. First we need to
consider the interdependencies that arise in the different processes. Let us
look into three examples from the cases. All taxi transport members of Taxi
Stockholm share the call-centre service facility. The call-centre represents an
example of pooled interdependence where members share common
resources but are otherwise independent. Graninge's supply chain represents
an example of sequential interdependence. In the forest, harvest teams work
in series in different forest districts where trees are felled, cut and piled prior
to transportation to the sawn1ills. At BT Europe, interdependencies that arise
between back office personnel and service technicians in the field are of
reciprocal nature. Technicians upon completion of a service order synchro
nize their handheld devices. These order reports initiate the updating of
service order lists and select the next service job that is sent to the techni
cian's device. The service technicians feed their work back and forth
between back-office and their handheld devices (cf. Figure 37).
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Figure 37 Interdependencies in the cases studied

Coordination patterns arise when interdependencies are controlled in a
specific way. Three different control mechanisms were described in Chapter
3 earlier, namely standardization, plans and nlutual agreements. These three
mechanisms have been applied to the cases in focus.

First, standardization can be applicable to stable and repetitive situations.
The use of standardized processes to control interdependencies can be
illustrated by Taxi Stockholm's automatic dispatching of customers. This
occurs when transportation requests originate from well-known addresses,
i.e. stationary telephone subscriptions. The con1pany's Interactive Voice
Response System uses a Caller ID-number service to match the customer's
telephone number and the corresponding address through its own database,
which Taxi Stockholm developed itself to resemble the telephone catalogue.
This is an example of standardized control mechanism and the presence of
pooled interdependency.

Due to Taxi Stockholm's organizational structure as a taxi driver coopera
tive, visibility becomes extremely important. Taxi drivers compete for
customers within the conlpany. The allocation algorithm of cabs and
customers needs to be transparent. In a traditional street hailing system the
allocation is straightforward. However as the reservation process through the
call-centre becomes more popular and the use of digital dispatch systems
automates the allocation of customers to cabs, the process becomes more
obscure. Drivers are now allocated queuing numbers and customers
automatically. In this particular case we observe a lack of confidence
steaming from a lack of visibility increased by technology automation.
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Thus, it is not celiain that location based information will increase the
overall level of confidence in the process. Better location-based data
increases visibility if the data can be correctly analyzed. Intervention
requirements can only be satisfied if the data has been processed con
veniently. A positive example of this relationship from the taxi case is the
fact that the company used the logged data in the system to show drivers
when more cabs were needed, i.e. early morning on weekdays and late at
night on weekends. It is a fact that customer need for cabs is highest when
few drivers are available. Drivers could be encouraged to have cabs
available when most demanded by showing them statistics.

On the negative side, the fact that some drivers could not understand why
other drivers got a particular job created frustration among them. The new
system works with distance (radius) when searching alternative drivers if no
cabs are available within the customer's zone. The allocation process is
superior because it allows the reduction of customer-cab distance. However,
the allocation is much less clear for drivers. Due to natural obstacles such as
waterways, the shortest distance may not be always the nearest. Even people
at the call-centre have difficulty understanding how the allocation algorithm
works. Earlier log files could be searched for and understood if drivers had
complaints. Today the amount of information in the logs reduces confidence
as the data created can not be analyzed properly. Therefore the call-centre
has developed a number of standard answers that take less time to deliver but
do not always provide drivers with satisfactory information.

Second, plans are more appropriate for dynamic situations. The example in
this case is taken from the forest harvesting activities. Graninge uses price
lists to steer the bucking process35

. Based on different pricing systems, the
company produces price lists for determining bucking criteria for the
harvesters. The work of foremen consists then of sending and receiving these
price lists to and from the bucking computers on board harvesting machines.
SKINFO enabled wireless transmission of data from the foremen's office to
the on-board bucking computers. In this way, negative effects of the
sequential interdependencies in the process were alleviated.

The next level of coordination was to use this information for increased
monitoring of bucking to order. Graninge's visibility vision developed in the

35 Bucking is the process of sawing a felled tree into sections called logs. Length of
the log is dependent on the species of the tree and what type of product it will be
made into.
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TIMPG project consisted of matching particular bucking actIvItIes with
customer orders, i.e. enabling sawmills to decide which tree to fell.

One issue raised in earlier interviews is to what extent such a vision can
come true. The forest industry is strictly steered by volumes. A harvester
costs around 70€ per hour and is capable of harvesting 10m3 per hour. Thus
small volumes are costly to produce. In addition logs are delivered to
different sawmills. Therefore limited optimization of the process is possible.

So the vision presented in a publicity video from the TIMPG project where a
Japanese customer orders the req"uired wood to build a temple being
harvested directly on demand was at the moment of the collection of the
empirical material too far from reality. For example, Graninge experienced
problems such as the difficulty in establishing an efficient method for
monitoring the bucking to order process. The existing reception and
reporting procedures at the mill were inefficient and therefore follow-up
activities were not possible.

Of course other benefits such as better time management and more accurate
work-reporting schedules were achieved. In addition there were shorter
deliveries and less spill-over out in the forest. However the vision of on
den1and harvesting was too complex for the company.

Lastly, mutual adjustment involves the transmission of information during
the process of action. This was the case in the interactions between back
office and field technicians when unclear issues occurred. As explained in
Westelius and Valiente (Article 2) this was the case with the intertwined
modes of new and old communication. One such example is that error-free
input by service technicians can not be achieved through programmed
controls alone. To deal with this, a filtering function was built in the
middleware, giving back office an opportunity to set filtering conditions on
an individual level for manually scanning transactions before releasing them
to the ERP systen1.

Another example is that due to the way the synchronization is initiated from
the PDA, not from the ERP system or from back-office, efficient handling of
rush orders includes the use of cellular telephones. The service technicians
were already equipped with telephones, used them often, and will continue
to use them. Calling the telephone or sending an SMS to it is thus a way to
reach a specific technician. But informing a technician of the details of a
new job by telephone, rather than via the PDA, would be an awkward
duplication of the administrative process. Thus, the telephone is used to
signal that it is time to synchronize the PDA.
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Similarly, since the EASY application is not built to give online access to
stock levels of spare parts, that feature is solved by telephone when deemed
important by the service technician. The order for the spare part is placed via
the PDA, but when it is important to know if an unusual spare part is
actually in stock, the service technician calls someone with direct access to
the ERP system.

These three examples are combined with interdependencies and control
mechanisms in Figure 38 to show different coordination alten1atives.

Call-centre
Automatic
Dispatch

Harvest Teams
Price Lists

Back-Office
Service jobs

Figure 38 Coordination mechanisms with case examples

It is interesting to consider how the usage of wireless information systems
increases the level of confidence in the business processes because there is a
general impression that increased mobility leads to better visibility (e.g.
Hanebeck and Tracey 2003). However, better support through wireless
technologies increases only the amount of generated data from the process.
This amount of data gives better opportunities for control. However, if the
data is not processed adequately, the visibility in the system is not always
directly increased. Just for once, let me take an example from SCA, the
company that bought Graninge back in the end of the 1990s. SeA in 1989
had to employ I 5 people whose only responsibility was to process data and
analyze statistics generated by their new information system.

There is a dilemma here. Clearly valuable data generated by wireless
systems requires analysis before being usable. The more data generated by
the system the more complex the analysis becomes. This increased
complexity reduces visibility leading to reduced confidence in the underly
ing process. Thus the wide spread assumption that wireless information
systems increase confidence through better visibility may not always be the
case. It increases the availability of information but increased information
does not necessarily lead to increased visibility as we observed in the
examples above.
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Finally, one hypothesis is that there occurs an organizational decentralization
process due to the fact that new activities are pushed down the organization
to blue collar workers through automation. People change roles at the
vertical level, for example technicians become more service oriented. New
roles appear that are important to take into consideration and the users need
to be trained in these roles.

6.3.2 Radio-engineering Capability

This capability refers to the ability to design wireless solutions to develop
user-friendly applications. It was analyzed along two different dimensions
namely a logical and a physical dimension. The benefits were drawn from
the fact that a user-friendly application increases the probability of user
acceptance.

At the logical level, the variety of available terminals represents an example
of constraints posed by the need for separation between content and medium.
The same content needs to be displayed in a n1ultitude of different types of
terminals such as pagers, cell phones, personal digital assistants or portable
computers. BT could draw on the experience of the inappropriateness of
using laptops. Nevertheless the application data had to be presented to back
office personal working with desktop computers and field technicians using
handheld tem1inals: same data, different media.

Dser friendliness was important because blue collar workers using the
applications do not often pay for the solution and thus their adoption of the
handheld terminals is more complex. This was solved at BT through
prototyping as already described. However, some problems still appeared
such as the earlier described anecdote about less IT-acquainted technicians
having problems with some customer data that seemed to be missing on the
display of their terminal. This was not because data was missing but because
colllmns were too narrow for them and therefore it seemed like if data was
missing. By dragging from the border of the columns more information
could be displayed. This obvious functionality for a standard Microsoft
office user was not obvious for some members in this user group.

At Taxi Stockholm, the drivers also experienced a number of problems with
the new devices provided by Digital Dispatch because of the miniaturization
of technology. Earlier terminals installed in the cabs had physical buttons to
navigate through the different alternatives in the dispatch application. The
new terminals use touch-screen technology which enables smaller displays
and higher flexibility to configure navigational menus. The buttons are
implemented in the software and can change appearance and function.
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However, the new terminals require more attention than the old ones because
the drivers cannot feel the buttons, and they need to direct attention to the
display each tin1e the dispatch systen1 requires operation. According to one
driver, it is easy to press the wrong button because they change function
depending on the screen displayed. One unpopular mistake, easy to make, is
using the ID-send button instead of the Queue-send button which logs the
driver off the current zone and allocates a new queue number to the cab.

An excellent illustration of the miniaturization capability developed at BT
Europe is the development of the spare parts catalogue (QP) as part of the
EASY application. BT has a large range of different products including
manual trucks, electric powered warehouse trucks and counterbalanced
trucks with many product models and different articles. The spare parts
catalogue enables service technicians to have access to information about the
entire range of trucks and their spare parts. Paper catalogues have tradi
tionally been generated from a database and they have been available in four
different languages.

The adaptation of QP was necessary because of the interface differences
between the existing application, developed for full-size computer screens,
and the small screens used in EASY. Making the spare parts catalogue
available on the PDA required converting the existing in1ages to graphics
that would be useable on small displays. This included panning functions
and adding hotspots to the drawings that made it possible to quickly zoom in
by clicking with the PDA pen. This application enabled service technicians
to have access to the entire range of trucks and their spare parts without
needing to download drawings and catalogue data over the slow wireless
connection.

The users were pleased with the solution, especially with the visibility of the
drawings on the screen. Most service engineers are familiar with the
drawings and find it easy to navigate in the PDA. The application required
no additional training and reduced the amount of consumed paper. However,
the handling of updates is not optimal because it involves collecting the
memory cards from the service technicians' devices, switching cards and
redistributing them (in a similar fashion to the update of software versions in
the terminals described in Chapter 5 earlier).

So, what about the benefits derived from this capability? Profitability at BT
increased because of a more accurate recording of actual spare parts used
and assignment to specific trucks serviced. Previously, parts could mistak
enly be assigned to trucks where BT had a functionality contract, and thus
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would not be charged to the customer. The integration of QP and EASY
enabled this benefit.

Another physical constraint already mentioned was the network manage
ment. A distinction between licensed and unlicensed spectrum-based
technologies was introduced earlier. This is mainly based on the fact that
frequency is a scarce resource, and licenses are often required to operate
wireless systen1s. In my cases both types of examples are present. However,
the older systems show a preference for own radio infrastructure. Taxi
Stockholm is such a case. This has resulted in a number of problems such as
Taxi Stockholm's bandwidth shortage that cannot be increased because the
Swedish National Post and Telecom Agency has denied any additional
licenses for upgrading the radio infrastructure.

Even though Graninge opted for an alternative way by using Mobitex, a pan
national network developed for business applications based on voice, data
and alarm services, the out-phasing of this technology may set restrictions
for future developments, especially regarding those coverage heavy
applications. BT on the contrary opted for a commercial operator (AT&T)
for GSM and GPRS operations which n1ay be n10re future-proofed.

In relation to the discussion above about capability development, the
frequency-management example shows different alternative ways for
developing such a capability. This difference is illustrated across the cases.
The difference between owning the required infrastructure vs. outsourcing
this capability leads us to a difference in capability development processes.
If Taxi Stockholm opted for utilizing its own resources to the fullest through
the recycle of existing technologies, BT and Graninge opted for an
accumulative strategy by borrowing experience from others. Through radio
capacity rental, part of the technological capability was outsourced to others.
Even within these two last mentioned cases there are differences. BT opted
for a more open solution by contracting AT&T. This provided the company
with a longer-term solution. According to this discussion a difference in the
futllre-openness degree of the solution is present. A spectrum of alternatives
ranging from one's network to global and more pan-European operator
through a business based network operator such as Mobitex is present in the
cases.

6.3.3 Connectivity Capability

This capability is treated here as the ability to interlink people in order to
enhance collaboration between operating actors. This capability assures
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feedback functions between workforces and central units in the organiza
tions.

It is possible to classify the workforces in the cases studied according to their
mobility modalities. Graninge's forest operators can be classified as
wanderers. This interpretation differs slightly from the original definition (cf.
Kristoffersen and Ljungberg 2000) in that wanderers move inside a building
whereas forest operators cover a large geographical area. However, the case
is similar if we consider each harvesting area as a local workplace (equiva
lent to Kristoffersen and Ljungberg's (2000) definition of a local area).
When finished, the operators travel to the next region. The information
required for mobility purposes is similar to that in the office wanderer case.
BT technicians are true visitors as they meet with customers at different
locations. Finally taxi drivers travel inside a cab and require support while
movIng.

I will now confine myself to giving an account of how the connectivity
capability was realized in each of the cases. It should be noted that the
discussion that follows is organized by the mobility and the connectivity
modalities. Apart from the mobility modalities recently discussed, three
connectivity modalities were earlier presented in Chapter 3, namely
disconnected, intermittent and connected connectivity. The discussion is
summarized in Figure 39 below.

At Graninge before the implementation of SKINFO, machine operators were
disconnected. Foremen at the different forest districts delivered different
steering reports, such as price lists, manually to the operators. Interaction
between operators and foremen took place throughface to face meetings.

Mobitex and SKINFO provided the next level of connectivity at Graninge.
Harvesting documentation and salary reports could now be delivered through
asynchronous modes of interaction. The computers in the harvesters played
the role of virtual post boxes where different types of reports could be sent to
and collected from through radio communication technology. These
computer-based text warehouses could be more generally described as
virtual repositories supporting intermittent interactions.

Wanderers, either they are located inside a building or in a forest area, can
benefit from always-connected solutions. This is the case when more
spontaneous interactions are required between the organizational members.
At Graninge, the CB-radio was used for such informal communication
between operators in the forest. This type of interactions strengthened the
social ties between the employees. This solution is less suitable for office
workers. However people inside a building also use e-n1ail communication
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or chat applications to maintain these spontaneous interactions. Another
difference is that forest operators usually work alone or in small groups
whereas office workers are often surrounded by people.

At BT Europe, technicians visit different customers all over Europe.
Although each local company is responsible for the corresponding market,
field technicians have to travel long distances to serve different customers.
Disconnected technicians have no possibility to interact with the back-office
when at the customer's place.

BT Europe equipped its service force with cellular phones early. This level
of connectivity enabled voice interactions with the personnel at the back
office. However voice communication is only a part of the communication
needs of field technicians.

The next level of connectivity is represented by the oppoliunity for data
based interactions. This was the rationale behind the implementation of
EASY. The opportunity of enhanced interactions with Movex improved
collaboration between the back office and service technicians. The level of
connectivity in the EASY application is intermittent as technicians are
supposed to synchronize their terminals for updating service orders, repairs
reports, customer information, etc. We call this type of interaction virtual
synchronization as it is based on intermittent connectivity to support virtual,
i.e. digital data transfer.

It can be observed that this modality is sin1ilar to asynchronous interactions
in the wanderer case but differs in the underlying technical requirements to
support this type of connectivity. Intermittent connectivity is easier to deliver
in the wanderer case than in the person visiting different locations.

Due to periodic disconnections of the handheld devices, back office
interacted with operators through their cell phones when offline. This is an
example of combining different communication modes to improve the
connectivity capability.

Obviously, a traveler always connected with unlimited bandwidth resources
could become involved in distributed collaborative type of interactions. BT
Europe technicians could engage in multi-service discussions through e.g.
video conferencing. However BT Europe does not consider this capability as
a critical need.

Finally at Taxi Stockholm connectivity was achieved early through taxi
stands. Similar to the BT case above, the case of disconnected traveler
makes little sense as the opportunities of interaction with other actors are
nonexistent.
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The case of taxi stands is however interesting as it represents a type of
nomadic comlnunication. Drivers gather around the stands to be dispatched.
This case is comparable with the virtual synchronization at BT Europe. They
are similar in the sense that both are based on asynchronous communication,
however the technician case synchronizes in time, at a suitable point in time,
whereas a taxi driver synchronizes in place, at a suitable location, that is the
taxi stand.

Taxi Stockholm's digital dispatch implementation represented a higher level
of connectivity. It enabled always connected modality. The GPS-based
system sent position data about cabs' location to the call-centre. In such a
way real-time collaboration between drivers and dispatchers could take
place.

Out of this discussion a presence-management chart emerges (cf. Figure 39).
This model is the result of combining the mobility and the connectivity
n10dalities as described above. It represents different modes of interaction
when working with mobile workforces. Worth noting is the fact that the
dimensions presented in the chart combine the distinction between devices
and their functionality, and the users of these devices.

Asynchronous Virtual
Interactions Synchronization

(:onnect.c(1 Spontaneous
Communication

Distributed
Collaboration

Real-time
Collaboration

Nomadic
Communication

Figure 39 Presence-management chart

An illustrative analogy can help us to summarize the arguments so far. The
difference between photographs and film sequences highlight the fact that
different types of mobility were developed in the three treated cases. The
former provides advantages through a number of snapshots while the latter
does it sequentially. The case of service technicians at BT can be compared
to the photography analogy whereas the taxi drivers with the film sequence.
In the BT case no location based information was transmitted. Moreover the
solution was basically built upon asynchronous information updating. On the
other hand the taxi example can be compared to the film sequence. Real tin1e
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and GPS positioning enabled the call-centre to have a more precise view
about where cabs were located.

These different modes of interaction also present a trade-off between
freedom and supervision, especially when working with mobile workforces.
The cases showed examples of the collaboration n10des being experienced as
supervision by the blue collar workers studied. Taxi Stockholm's positioning
system was one example. Although the call-centre does not use the
information to track the drivers, the possibility exists, and privacy concerns
have been mentioned in the conversation with the drivers. Another example
from the BT Europe case (cf. Article 2) is that if the technician has not
synchronized the PDA within a certain period of time, a follow-up mail is
sent to back office, where further action to allocate the service task can then
be undertaken.

This is a dilemma worth taking notice of. The dilemma consists of the fact
that increased supervision and control reduces the level of freedom. It can
easily become a source of conflict in organizations. This is an exan1ple of the
connexity complexity mentioned earlier. Thus special attention should be
drawn towards the users' experience of the wireless information systems.

As for the benefits of operational capabilities when implementing wireless
technologies, we n1ay refer to the discussion in Article 1 where we
concluded that a business process can benefit from wireless technology if
coordination is required, between difficult-to-Iocate actors. The value of
mobility is contingent on the costs of not being able to coordinate during the
period that the actors are difficult to reach. It is also related to the costs of
available substitutes for wireless technology in a business process (Article
1). These benefits were presented in the form of three propositions and they
relate directly to the operational capabilities described above. The spatio
temporal capability reduces the interdependencies that arise in the different
business processes studied; the radio-engineering capability helps organiza
tions to design wireless applications so that user-friendly applications can be
developed; and the connexity capability links people in order to enhance
collaboration between operating actors in the cases.

Summing up, this section has discussed both improvement and operational
capabilities. The improvement capabilities were explained as a result of a
development process of sustainable benefits. Three WIS-specific operational
capabilities, namely spatiotemporal, radio-engineering and connectivity such
were also discussed through a case-by-case analysis.

A number of differences between improvement and operational capabilities
have also been discussed. Let us now sun1marize them here. Improvement
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capabilities were characterized as recyclable whereas operational capabilities
were perishable because of the types of benefits derived from the organiza
tional innovation process. The operational benefits, though important, are
easier to copy and thus not as sustainable as the benefits derived from
improvement capabilities. The second largest taxi company in Stockholm
has now started to dispatch automatically with a simpler system than
Pathfinder that provides similar operational benefits. However, the company
did not undergo the sweeping implementation process described in this
dissertation.

Capabilities were described earlier as path dependent. However improve
ment and operational capabilities also differ as to the level of path
dependency. The re-usability of improvement capabilities makes them more
path dependent than operational capabilities. For example the technology
assessment capability is more history-dependent than the radio-engineering
capability. It is nevertheless clear that capability development depends on
learning and knowledge creation at the organization.

These differences can be sun1marized by stating that it is not always so
in1portant to possess the right operational capabilities: it is more important to
posses the right improvement capabilities that help organizations to develop
new capabilities.

What can we after all expect of such organizations that develop these
capabilities? The combination of operational and improvement capabilities
was described earlier as an organization's IS capability. The main benefits
derived from such a process are to provide the ability to connect technology
to its business performance.

IS capability differs from firm to firm in intensity when it comes to the
ability to mobilize resources. A strong IS capability implies faster assimila
tion and agility in adopting and implementing changes whereas a weaker IS
capability implies slower response when assimilating technology related
strategic change. We can expect a more agile organization's adaptability to
technology-based change than before.

Let me summarize the discussion above by stating that what matters is not
the technology in itself, but how one uses it. Technology is but a tool, and
what really n1atters is the business benefits achieved. Experience has shown
over and over again that it is what a particular piece of technology can help
you do in your business that matters, or put differently, the capabilities it
helps you build. Therefore high performance firms are not those that are able
to implen1ent different breeds of technology but those that are able to learn
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from that process and develop long-term abilities from the challenges they
are confronted with.



7 Conclusions

So what kind of piece of music did we create by orchestrating mobile
workforces with wireless technologies? Retrospectively, BT Industries, Taxi
Stockholm and Graninge all succeeded in getting their mobile workforces to
play wirelessly both on the move and while moving. Yet the venture was
painful and cun1bersome, and the results both foreseen and unexpected.
Revisiting the music analogy, the organizational innovation process, as
described in this dissertation, presents a number of similarities with jazz
music.

Jazz is often difficult to define, but in1provisation is a key element of this
style. Even when more traditional instruments are used, there are elements in
the music consisting of free improvisation. The players can often improvise
independent melodic lines simultaneously both individually and collectively.
Apart from improvisation, jazz consists of a well-defined structure
consisting of blue notes, syncopation, swing, call and response, and poly
rhythms that produce a balanced sound - some instruments provide the
rhythmic pulse, others harn10nic foundation, still others melody and
additional harmony.

The organizational innovation processes studied here consisted of both plans
and improvisations as in jazz. For example, BT Europe's identified
opportunity to reduce the back office personnel turned out according to plan.
On the other hand, the company could not achieve error-free input by the
service technicians through programmed controls alone. To deal with this, a
filtering function was built in the middleware (cf. Article 2). The organiza
tional innovation processes also included problen1-based activities that were
intertwined with the creative aspects of innovations. For example, the Taxi
Stockholm's system halt, when all cabs were added to Pathfinder, required a
SWAT team to operate from Stockholm to solve the problen1. BT Industries
creatively realized the potential to automatically attach marketing flyers to
work-order notifications e-mailed to customers after the system launch. The
organizational innovation processes are moreover not always predictable.
Taxi Stockholn1 became a co-developer of Pathfinder, and both Graninge
and BT Europe were surprised of the effect of blue collar workers becoming
part of the IT era.

More about the organizational innovation process is included in this section
where the main findings of this study will be sun1marized and the practical
implications will be presented. This is done by linking back to the research
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questions and the purpose outlined in the introductory section. Finally a
proposal for some future research avenues will close the chapter. But first let
us present some of the dilemmas mentioned in the earlier chapters that came
out of the analysis carried out. These dilemmas are summarized here as
paradoxes representing some lessons from a number of unanswered
questions. These paradoxes in combination with the discussion included in
earlier chapters increase the understanding for organizational innovation
processes when implementing wireless information systems for mobile
workforces.

7.1 Embracing Paradox and Ambiguity
The descriptions in Chapter 5 and 6 contained a number of dilemmas. These
dilemmas represented difficult problen1s or situations involving a choice
between equally unsatisfactory alternatives36

. This section puts these
dilemmas together as statements that are apparently contradictory and yet
perhaps true in fact. This is what a paradox really is: a sentiment or
statement that is seemingly contradictory or opposed to common sense and
yet perhaps true37

. The choice of paradoxes represents lessons learned from a
number of unanswered questions found in the cases, and the purpose is to
reinforce the unplanned and ambiguous facet of the organizational innova
tion process alongside its solution-based character.

The four dilemmas identified earlier are summarized here and hlliher
developed into just as many paradoxes. I have chosen four labels to refer to
these paradoxes, namely 'Jestina lente', moving the goalpost, myopic clarity
and supervised freedom. The first two paradoxes originate from the
discussion of innovation processes in general and the other two paradoxes
connect more directly to wireless specific technology38. I do not claim that
these paradoxes are original nor complete. However, they reinforce the idea
that organizational innovation processes are not always predictable.

36 Merriam-Webster 's New International Dictionary, 3rd ed., s.v. "dilemma".

37 Merriam-Webster's New International Dictionary, 3rd ed., s.v. "paradox".

38 These can be compared with the paradoxes described in Jarvenpaa and Lang
(2005) about mobile technology.
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Festina lente

At the end of section 5.1.1, directly after the discussion of alternative
migration strategies, a dilemma about new technologies being developed
faster was described. Simultaneously, the implementation of these technolo
gies takes more time as systems become more complex and intertwined with
other systems. A paradox arises here, nanlely:

It requires much time and careful planning to implement new technologies,
yet organizations with long implementation phases find themselves with
obsolete applications at the end ofthis process.

The translation of 'Jestina lente' is to hurry slowly or make haste slowly.
This phrase, originally from Latin, is an old saying used by Caesar Augustus,
the emperor of Rome. He used it when complex decisions needed to be
made. On such occasions to hurry slowly nleant to make decisions and act
quickly after due consideration.

This paradox takes its origin in the fact that the development pace of new
technologies is increasing. They come about faster, often in the form of
different versions of the same application. As such, the inlplementation of
these technologies needs to be performed more quickly to be able to keep up
the development pace set by suppliers. Simultaneously, due to increased
complexity of systems the difficulties and problems that arise before, during
and after installations make the process more cumbersome.

This has a direct influence over the introduction strategy chosen. A trade-off
between complexity and implementation time arises. For example if big
bang is preferred from a timing point of view, complexity advocates
alternative renewal strategies.

Moving the goalpost

This dilemma was discussed at the end of the initiation phase in Section
5.2.1, in connection to Figure 27 Dynamic view on technology assessment
and in the example from BT Europe about the improvement capability based
on work system alignment (cf. Section 6.2.2). The discussion presented the
organizational innovation process as a moving target. The trade-off between
freezing configurations in order to meet deadlines and continuous change
requirenlents constitutes another paradox that can be summarized as follows:

As the innovation process evolves it becomes necessary to freeze system
configurations to meet deadlines even though the learning arisingfrom early
usage can provide valuable suggestions for modifications.



200 • Re-innovating the Existing

This paradox arises from the fact that no design can be completed if users
keep changing the specification. Again we have a trade-off between the
requirement specification and the window for user contribution to design. As
the innovation process develops, fewer possibilities remain for users to
change requiren1ents.

Prototypes are a very efficient way to provide feedback. Yet, if prototypes
are developed too early during the process some features may be too
primitive. They prevent user's feedback instead of facilitating it. In contrast
if prototypes are developed too late during the process, the configurations
may already have been frozen and no changes are possible.

Timing issues of promoting suggestions and freezing configurations is
clearly a challenge that sten1S from the paradox of finishing the application
on time and at the same time taking care of users' suggestions.

Myopic clarity

The section 6.3.1 about the spatiotemporal capability closes with a
discussion about the necessity of processing valuable data generated by
wireless information systems in order to make it usable. The dilemma that
arises here is that firms produce even more data, and often they do not know
what to do with it. The following paradox evolves fron1 this dilemn1a:

Wireless technologies help to generate a great deal of data on business
processes; however the volume of this data creates interpretation problems
that reduce the visibility ofthe overall process.

The idea I would like to transmit with this paradox is that too much
automatically generated data does not resolve any problems. It just creates
new ones. Nevertheless, these problems can be transformed into opportuni
ties if treated correctly as we could observe in some of the cases earlier.

The label myopic clarity illustrates the apparently contradictory statement,
and yet perhaps true, that too much data can blind us. It requires taking a
step back to get the context into which certain data is embedded. Being too
close to objects may result in clarity problems when taking pictures. Thus
large amount of data represents a risk of not seeing the wood for the forest.
This lack of focus is illustrated by the concept of myopia.

As explained earlier, this increased complexity may reduce visibility, which
leads to reduced confidence in the underlying process. Thus, it may not
always be the case that wireless inforn1ation systems can increase confidence
through better visibility as generally assumed. Ultimately, in the worst case
scenario, it may confuse the managers in charge of the workforces.
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Earlier chapters presented a number of examples where location-based data
from wireless systems led to misunderstandings. These examples highlight
how important the interpretation and presentation of the generated data
becomes. This type of paradox was described already by the American
librarian Rutherford D. Roger who once said that: "We are drowning in
information and starvingfor knowledge".

Supervisedfreedom

Section 6.3.3 discusses the connectIvIty capability across the cases. The
section develops, among others, an argument about the trade-off between
freedom and supervision as a consequence of the implementation of wireless
information systems. This trade-off represents a dilemma in that increased
supervision and control reduce the level of freedom. The paradox associated
with this dilemma can be stated as follows:

Wireless technologies increase the level ofconnectivity through better reach
and control; nevertheless people's experience of such control, such as in
negative concern about privacy issues, may lead to communication
disruptions.

This paradox refers to the trade off between control and freedom. Geoff
Mulgan (1997) introduced the tem1 connexity to refer to the conflict between
the level of connectedness and freedon1. He illustrated this issue when he
discussed whether interdependence and freedom are compatible. Increased
supervision and control represents a source of conflict in organizations
because it reduces the level of freedom, and conflict arises out of the
growing range of interactions supported by wireless technologies.

This paradox does not indicate that supervision is always experienced
negatively. Nor is it the case that the benefits of connectivity constantly
overrlln the integrity of the workforces. However, the balance between
supervision and freedom is tricky, and the experience from the cases shows
that transparent information to the workforces about privacy concerns make
it worth the effort. This is even the case when deadlines and implementation
problems endanger the planned activities to inform the users.

The main lesson of all these paradoxes is that organizational innovation
processes are not always predictable. The only hopeful approach to
reconciling these apparently contradictory viewpoints is by evaluating each
particular case. There are few absolute answers. Each case of innovation
through wireless technology has particularities in one or n10re dimensions.
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7.2 Re-innovating the Existing
Despite the lack of predictability of organizational innovation processes a
number of patterns across the different cases have emerged providing with a
better understanding for how firms develop capabilities while managing the
implementation of WIS to support mobile workforces. One way of
summarizing how firn1s handle these implementations of wireless inforn1a
tion systems is that a re-innovation process takes place.

The mechanism of organizational innovation can be explained not only by
the introduction of new technology but also by the improvement of existing
technology framed here as a re-innovating process. The assumption of
organizational innovation processes based on the implementation of new
technology seen as clean slate projects with few or no pre-existing applica
tions has been shown to be insufficient. The cases illustrated how the process
of implementing new technologies is closely intertwined with the aban
doning of old technologies.

The requirement for re-innovating existing processes becomes n10re critical,
especially as the technological park of firms grows and gets older. In
addition, shorter technology life cycles put greater emphasis on renewal
processes, which does not mean that the early stages are thereby less
relevant.

7.2.1 Understanding the Organizational Innovation Process

The conceptualization provided here provides a picture of information
systems implementation mainly framed as a development process rather than
a formal investment decision. Some facets recognized in the model are that
these processes are not linear; they comprise the development, installation,
use and abandonment of technologies; and they should take into considera
tion the future renewal of technological platforms already at the initiation
phase. Some earlier models have considered implementation of new
technology as clean slate projects with little or no pre-existing applications.
Our observations from the cases illustrated how implementations of different
applications were intertwined and dependent on each other.

The organizational innovation model described in this dissertation follows
Wolfe's (1994) recommendation of five criteria that should be addressed by
organizational innovation researchers, namely (1) the preferred research
stream; (2) the stages in focus in the study; (3) the types of organizations
studied; (4) the conceptualization of the innovation outcome; and (5) the
attributes of the innovation (cf. Section 3.3.1).
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First, this dissertation applies a preferred research stream for studying
innovation processes inside organizations. Process-based research with both
life cycle and teleological theories has been used. As a consequence,
recurrent stages and sequential phases describe the development of
innovations in the organizations studied. Iterative loops were used to explain
the teleological development process within a particular phase (cf. Figure
23). Further, the organizational innovation process was depicted as a helical
model with different phases following each other along subsequent
technology generations (cf. Figure 24). This reinforces the idea of
continuous re-innovation processes.

Second, the alP model consists of a number of phases and stages within the
phases that both simplify and increase the understanding for how the model
develops. Although no focus is preferred for any phase in particular, the
division helps us to identify a number of challenges that are used later in
connection to understanding how the organizations developed sustainable
advantages. The special attention to the intersection of different cycles
provides with a discussion about different migration strategies.

Third, three different technology-intensive organizations were studied. The
characterization of the organizations as technology consumers and
dependent presented their common denominator. In our particular case, Taxi
Stockholm, Graninge and BT Industries are organizations outside the
telecom industry that to a large extent depend on technology for their
business but have limited insight about the possibilities of technology. An
important insight in this particular respect was the severity of system
downtime. Otherwise, a more common approach consists of the analysis of
technology based organizations (e.g. technology developers).

Fourth, an important issue that should be discussed is what constitutes
innovation. In the case of product innovations this criterion is easier to
assess. A new and successfully comnlercialized product represents an
innovation. However, process innovations present different equally
satisfactory alternatives depending on whom you ask. The innovation can be
a satisfactory designed system, a successfully introduced information system
or an operational and user-accepted such. The position held here is that the
successful introduction of technology will do. This means that at least one
watershed has been cleared. The information system has been installed and
usage constitutes a normal activity of the organization. This implies new
work practices and clearly defined improvements. Conceptually, organiza
tional innovation occurs precisely before support discontinuance, the second
watershed in the alP model.



204 • Re-innovating the Existing

Finally, the attributes of innovation were discussed through the combination
of both process/product innovations and the critical factors for implementing
technologies in organizations.

7.2.2 Wireless IS Capabilities

We can sum up the distinctive features of the wireless information systems
studied by stating that these systems represented cases of both multi-layered
and multi-user technologies. The systems involved different organizational
layers and were used by different occupational comn1unities within the same
organization from service to administration and management. Therefore, the
impact and the implementation difficulties were larger. Moreover these
technologies needed to be inteliwined with existing ways of communication
because of their multi-user condition. The intertwining required integration
between old and new ways of comn1unication in son1etimes innovative ways.
This represents another case of re-innovating the existing.

The distinction between operational and improven1ent capabilities provides
with a dynamic view of resource management inside organizations that help
us to distinguish between abilities that are longer-lasting than others.

In the cases studied three operational capabilities were identified. These
were directly connected to the technology in focus for this dissertation,
namely wireless information systems. These wireless-specific capabilities
provided the organizations with a number of benefits. The spatiotemporal
capability reduced the interdependencies that arise in the different business
processes studied; the radio-engineering capability helps organizations to
design wireless applications so that user-friendly applications can be
developed; and the connexity capability links people to enhance collabora
tion between operating actors in the cases.

These three WIS capabilities were contrasted with improvement capabilities,
and the conclusion was reached that it is not always so in1portant to possess
the right operational capabilities, it is n10re important to posses the right
improvement capabilities that help organizations to develop new capabilities.
Surprisingly enough, the organizations described in the first place the
implementation benefits in terms of operational capabilities. The improve
ment capabilities were not even actively sought but were considered indirect
consequences of the organizational innovation process.

This distinction between improvement and operational capabilities can be
compared to Argyris' (1977) concept of single and double-loop learning.
Single-loop learning refers to learning within a given systen1 and operational
capabilities fall into this classification. On the other hand double-loop
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learning refers to situations in which a particular system is questioned and
thus improvement capabilities can be useful. This can involve challenging
underlying assumptions, norms and objectives.

The issue that remains is what body of knowledge does IS capability
provide. We described IS capability as the combination of operational and
improven1ent capabilities (cf. Figure 13). IS capability is the ability to
connect technology to its business performance. Although all organizations
have an IS capability, they differ in their ability to n10bilize resources. A
strong IS capability implies faster assimilation and agility in implementing
changes whereas a weaker IS capability implies a slower response when
assin1ilating technology-related change. Therefore, the IS capability provides
the ability to manage innovation processes in relation to IT technologies and
consists of both long-term and shorter abilities.

7.2.3 Supporting Blue Collar Workers

How was the support of blue collar workers realized? This was discussed
along the line of wireless terminals representing boundary objects earlier in
this dissertation. The new technology, manifest in son1e touch-screen
terminals, handheld devices and machine computers, represented both a
strength and a weakness. If blue collar workers are normally less acquainted
with information technology, these terminals facilitated the data sharing
process that is situated in local practice.

An interesting consequence of boundary objects as technological artifacts is
that these objects may impact the initiative-cooperation trade-off, a classical
problem of organizational design research (cf. Salaman 1974; Roberts 2004).
The provision of incentives promoting initiative, i.e. honest and diligent
pursuit of individual goals and responsibilities, can negatively affect the
cooperation disposition understood as the promotion of other's well being
and common goals. This is because own goals make people more focused on
these and less willing to devote time to help other people.

However, the boundary objects explained above can influence this trade-off
by making it possible to have n10re initiative and more cooperation
simultaneously. Finer performance measurements facilitate getting more
initiative by lowering the cost of providing incentives and more cooperation
by making coordination easier and by increasing contact between comn1uni
ties. In our cases for example the mobile workforces experienced greater
status after workers became part of the IT era, which led to increased
initiative. In addition the possibility of tighter links was also an example of
increased cooperation that often happened in more formal ways than earlier.
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To sum up, as we discussed earlier, blue collar workers became the great
heroes of the process: both empowered and more involved. Similar to the
way jazz-instruments empowered the musical expression of American black
culture and America's outstanding contribution to the art of n1usic, wireless
terminals impacted the status of our blue collar workers.

7.2.4 Answering the Questions

An important part of one's own research maturation process consists in
being able to identify the weaknesses of one's work. In this sense it could be
interesting to discuss a number of issues that this dissertation fails to answer.
However, before discussing these shortcomings I will contrast the main
findings above with the original research questions. I will do so by linking
back to the outset.

The overarching goal of this dissertation was to explore how technology
intensive firms develop capabilities while managing the implementation of
wireless information systems to support mobile workforces.

Four challenges were identified in connection to the first research question
about what challenges the organizations studied encountered when managing
wireless information systen1s. At a general level of analysis, these were
technology assessment, work system alignment, blue collar worker
adaptation and renewal timing. These challenges were compared to the risks
factors described in earlier implementation research. It is worth noting that
renewal factors have been considered less in earlier research. However, as
observed in the cases studied, they are becon1ing more in1portant due to,
among other factors, shortened technology life cycles. This insight led to an
extended description of the organizational innovation process, including the
renewal phase. The extended description included several renewal strategies
such as big-bang, parallel and phased approach discussed in the light of
consecutive life-cycles of applications.

This first research question was addressed mainly in the articles included in
the dissertation. These findings were complemented with additional
empirical material and presented through a case-by-case analysis described
in Chapter 5. Finally, in Section 5.2.2, the main four challenges were
summarized and discussed in the light of earlier research.

Next, the second research question dealt with the capability development
activities that were carried out to meet the organizational challenges
identified above. These challenges were thus analyzed to identify a number
of capability development activities leading to sustainable advantages. The
development activities discussed in Section 6.2 were summarized in Table
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16, and included actIvItIes such as managing strategic alliances, bench
marking, performing gap analysis, product sequencing, mentoring, etc. It is
important to notice that the chain from challenges through capabilities and
on to the development of organizational advantages is neither linear nor
predictable.

Finally, the third and last research question raised the issue of which
capabilities the organizations studied develop. Although the issue has
already been discussed in Section 7.2.2 above, it should be added that in this
regard Figure 14 is illustrative. The distinction between operational and
in1provement capabilities provides with a dynamic view of resource
n1anagen1ent. A number of wireless-specific capabilities and how they
developed into advantages were also described in Chapter 6 earlier. These
were developed from a number of research areas such as mobile communi
cation, collaborative work, mobile commerce, etc. through a literature
review and the insights developed in the papers included in the dissertation.
These wireless-specific capabilities were the spatiotemporal, radio
engineering and connectivity capabilities that developed into temporary
advantages.

But let us return to the issue of what could not be answered in this disserta
tion. The choice of studying one company from different industries has made
it difficult to discuss the con1petitiveness of the benefits acquired by each
organization. An inter-organizational study could have resulted in better
insight into whether the advantages developed were not only sustainable but
also competitive. More about this is included in Section 7.4 Avenues for
Future Research.

Furthermore, the issue of unanswered questions in the dissertation has partly
to do with the generalizability of results. Generalizability represents a
challenge for researchers working in a qualitative manner and with case
studies. Hopefully, the answers provided above have raised a number of
issues general enough to be applicable to similar cases of innovations based
on wireless information systems. Nevertheless generalizability should be
analyzed along the two different lines presented earlier, namely generaliza
bility beyond the domain and generalizability of observations to theory.

First, the generalizability beyond the domain studied raises an important
question, whether the capabilities developed while n1anaging the implen1en
tation of wireless information systems could be general enough to be
applicable to other cases. The issue to discuss here is if it is always the case
that when organizations set off to implement wireless information systems
they in fact attain the benefits derived from capabilities as described above.
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A first instinctive answer would be no. Such an argument would require
accepting the uniformity-of-nature proposition39

. In addition one important
characteristic of capabilities described in this study is path dependency. Even
apparently unimportant choices influence the organizational allocation of
resources. This means that historical events are essential for the development
of capabilities in firnls. Dynanlic processes such as the organizational
innovation process described here exhibits sensitive dependence on past
conditions and therefore each particular case requires attention on itself.

However the answer can be further qualified. There exists a difference
regarding generalization of operational and improvement capabilities. In
principle, operational capabilities are less path dependent than improvement
capabilities and therefore easier to generalize. It would not surprise me if
there are organizations that have managed to develop similar benefits
derived form operational capabilities. For example considering the
dispatching process at Taxi Stockholm, a similar case would be the police
core. Police dispatchers work in a very similar way to taxi call-centers. Some
patterns at the operational level are thus recognizable. However although a
nUlnber of challenges and capabilities can be applied cross-case, specific
analysis of the differences between the companies should also be performed.
And it is important to remerrlber that the benefits derived fronl operational
capabilities are shorter term and easier imitable than those from improve
ment capabilities.

Second, the discussion above does not necessarily mean that there are no
general results developed in the thesis. Walsham (1995) explains that
beginning with the descriptions of a case the researcher can generalize to
concepts, to a theory, to specific inlplications or to rich insight. A number of
generalizations made from enlpirical statements to theoretical statements are
included in this thesis. Some examples of generalized results include the
presence-management chart (cf. Figure 39), the renewal strategies discussion

39 Lee and Baskerville (2003 p.224ff) discuss the uniformity of nature proposition by
addressing the problem ofinduction identified by Hume and discussed in n10re detail
in Rosenberg (1993 p.75). The uniformity of nature proposition succinctly implies
the impossibility of generalization by expanding the sample size of a particular
study. Although gathering additional material can be beneficial to the reliability of
scientific study, they explain that this is different from increasing the
generalizability of a sample to a population.
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(cf. Section 5.1.1), etc. This is moreover an example of generalizing to
theory according to Lee and Baskerville (2003).

One last issue that could be interesting to discuss is whether the findings
above represent knowledge from a particular unexplored area, i.e. the level
of originality of research. Though it is difficult to point out one's own
research originality, this dissertation builds upon the combination of
different areas and so in sometimes unexpected ways. For example, wireless
infoffi1ation systems are con1bined with the soft IS management area in the
research literature. More common are the studies of technological charac
teristics of different wireless technologies. Furthermore, mobile users are
studied through the investigation of blue collar workers. This is also a less
common approach where studies of business people, sales personnel and
similar categories have been in focus in earlier wireless application studies.
Other combinations include innovation and in1plementation theories, life
cycle and teleological approach, etc.

Finally, one important aspect worth highlighting is the fact that this study
applies a business to business (B2B) perspective. Our impression working
together with telecom operators is that their interest so far has been on new
business models for emerging wireless applications framed as mobile
commerce, wireless peer-to-peer applications, etc. However, the area of
enterprise computing has not yet received the attention required by these
players.

It is honest to mention that each particular combination in itself has not gone
either totally unnoticed. Nevertheless additional research has been welcomed
and it is, as often the case, the whole set of combinations that provides
certain degree of originality.

To summarize the findings, we have seen that a combination of innovation
and in1plementation theories together with the cases analyzed provides us
with an organizational innovation process that stresses a nun1ber of
challenges. By applying a resource-based view of the firm a number of
wireless-specific capabilities were identified as a result of n1anaging these
challenges.

7.3 Practical Implications
One goal of management studies within the social sciences research field is
to identify implications for practice. This is especially important taking into
consideration that this study applies foundations from the field of informa
tion management when investigating innovation processes. As already stated
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in the early chapters of the dissertation, the field of information management
is clearly anchored in practice (Lee and Baskerville 2003 p.221). Thus, a
number of practical implications will be discussed below.

More specifically, the discussion in this section sheds light on the myths
introduced in Chapter 1 based on the dissertation's findings. These myths,
namely IT does not matter, IT is easy and Wireless, the next big thing,
represented the research drivers in this work. They evolved froIn different
misperceptions about the impact of IT on businesses.

First, the debate initiated by Carr (2003) identified a need to be clearer about
where the value of IT resides. This dissertation claims that the value of WIS
is not primarily derived from the specific technology. This insight is in line
with a conventional piece of wisdom, namely that what matters is not the
technology in itself, but how you can use it. Experience has shown over and
over again that it is what a particular piece of technology can help you do in
your business that matters, or put differently, the capabilities it helps you
build.

The distinction between improvement and operational capabilities is an
attempt to address the complex issue of where the value of IT resides. The
distinction between perishable benefits derived from operational capabilities
and recyclable benefits derived fronl improvement capabilities makes the
former benefits easier to copy and thus less sustainable than the benefits
derived from improvement capabilities. In addition, the re-usability of
improvement capabilities makes these benefits more path-dependent and
more difficult to copy.

All these characteristics of improvement capabilities (reusability, technology
independency and path dependency) imply that the derived benefits last
longer. Therefore, a recommendation for managers is to identify required
improvement capabilities to sustain a competitive position before performing
an analysis of how technology can help the organization to reach this
position. The observation from the cases studied showed that managers did
not always act so. The recommendation here is that it is not always so
inlportant to possess the right operational capabilities, it is more important to
posses the right improvenlent capabilities that help organizations develop
new capabilities.

However, these arguments do not support the insight that IT, or more
specifically WIS, is a commodity input to the process of production and
would therefore not matter. The malleable characteristic of IT (described
earlier as the intellectual character of IT), represents an important vehicle to
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achieve sustainable benefits through improvement capabilities, although the
benefits are not directly derived fronl the technology.

IT differs from other types of infrastructural commodities such as e.g.
electricity because of IT's capacity of being altered. Therefore WIS
implementation processes are complex and nlore challenging. This
discussion links to the second myth above. The earlier discussion of
challenges contradicts that IT would be easy. Even if success stories
stimulate creativity and assist in envisioning future business opportunities it
is also important to highlight the difficulties of the process. The challenges
described in Chapter 5 highlight the drawbacks of the implementation
processes.

At the sanle tinle, challenges represent the antecedents in change processes.
Therefore another recommendation for practitioners would be to search for
the organizational challenges that can help thenl to develop sustainable
advantages. It is easy to focus only on the problems but as described earlier
the difference between challenges and problenls is that challenges are often
stinlulating whereas problems are not stimulating more often than not. Thus,
challenges can kick off true change ventures. Often the identification of
challenges is a framing issue. A problem can be framed as a challenge when
described in positive and stimulating terms. The transformation of problems
into challenges can be important and a source of sustainable advantages if
adequately managed.

Another argument in the same line and against IT being easy is the
difference between wireless voice and data services. Hopefully, this study
managed to show the differences between the provision of voice services and
data services. Voice services, such as plain telephony, either fixed or
wireless, are homogenous and can be rolled-out to many customers at the
same tinle. However data-based services are far from homogenous. Data
applications can be tailored in many different ways.

This means that the old days when voice-based services became killer
applications are gone. Mobility-enhancing applications targeting the
enterprise sector require a larger degree of adaptation. Thus, applications
that can easily be rolled-out to many customers simultaneously are rarer.
Each industry has its idiosyncrasy, and each organization presents particu
larities that have to be taken into account.

The recommendation to system suppliers is that enterprise applications
require careful segmentation of customers and detailed knowledge about
existing work practices to tailor the applications. This should be carried out
together with the customers in a consulting-oriented manner. Therefore, in-
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depth, organization specific and longitudinal studies will be needed to create
advantages for the organizations that implement these technologies. Another
practical implication for the implementing organizations is that ready-to
plug-in applications are not realistic in the short term. This is the case
because we study WIS, which represent an emerging technology. Thus
integration and tailor efforts are required to make the technology both useful
and used.

Contrary to an established opinion within the telecom industry, wireless
information systen1s did not represent any revolution for the organizations
studied. The mobilization of workforces represented an evolution of
capabilities, not a revolution. The discussion in the dissertation suggests a
more reflective approach to the value of wireless technologies.

Wireless information systems are special in a number of dimensions
compared to other traditional information systen1s. Specific features
discussed earlier included user orientation and personalization of the
applications because WIS address a wider user-group; technological
functionality for development and operations because of the system's limited
processing and memory capacities; methodological differences because
wireless clients still develop rapidly; etc. The wireless information systems
studied represented cases of both multi-layered and multi-user technologies.

Another aspect that has emerged from this research is that wireless
information systems influence social interactions at the organizations. One
consequence is that the implementation of wireless technologies can create
islands of social interactions, especially when working with blue collar
workers. These islands may require special connection patterns. A recom
mendation would thus be to think twice when working with blue collar
workers and mobile workforces. The sense of freedom and the opportunity
of connectedness should be managed in such way so that the privacy aspects
of the workforces are safeguarded.

Finally, a recommendation that has evolved from this research is that living
with paradox often means embracing ambiguity. This evolves from the view
presented in this study of the organizational innovation process as an open
mode of change that generates new forms of un-prescribed envisioned end
states.

We n1ay conclude this section with the arguments that IT does matter and it
is not easy. In addition wireless is a new thing but moderately big. This can
be summarized by stating that, at the end of the day, what really matters is
the piece of music composed rather that the instruments used.
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7.4 Avenues for Future Research

During my research journey a myriad of alternative research ideas have both
inspired me and kept me off-track. One lesson learned is that research
ultimately is about selecting some alleys, making them viable and leaving
aside other interesting yet less relevant paths. These paths are both thrilling
and unexplored but keep you often away from the target. It is fair to give
them some room in this dissertation. They are thus presented here as
fructiferous alternatives that could complement this research.

There is a central aspect related to the research design in this study, namely
that of variation of cases studied, that provides an interesting avenue for
further research. In this study I have investigated the implementation of
wireless technology leading to the development of capabilities in firn1s. The
organizations studied illustrate successful cases of wireless information
systems implementation. They moreover developed both operational and
improvement capabilities.

An alternative approach would have been to include cases of organizations
that did not manage to develop these capabilities and/or failed to implement
the technology. This represents a complementary study that could provide
interesting results about the development or non-development of capabilities
under the pressure of failure. Such a study could contrast with the capabili
ties discussed in this dissertation. A hypothesis is that even failure can
promote the development of some improvement capabilities whereas it is
more unclear whether operational capabilities can emerge from failed
implementation ventures. Even the reasons for failure could be better
understood with the help of the idea of path dependency of improvement
capabilities as described in this work. The lack of particular improvement
capabilities may represent one reason for failure. In this regard we should
point out that case access has been a restriction earlier. However, as times
goes by and wireless information systems become more widely spread, firms
will welcome researchers even for investigations of such failed implen1enta
tions.

This dissertation consists of a descriptive study and does not foreground
variation per se. Therefore there was no intention to explain when the
development of capabilities in firms happens and the advantages that follow
fron1 such capabilities or when this does not happen. The focus was on
describing the process by maxin1izing the number of cases where capabilities
were developed. As explained earlier, the exploratory research design was
therefore based on literal replication to develop the organizational innovation
process model.
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It is my opinion that expanding the sample of cases does not automatically
increases the generalizability of the results. Path dependency of capability
development requires for closer investigations of each particular case.
However a larger sample, an alternative that would use sampling logic as in
the case of explanatory case studies, could for example better explain
competitive advantages. Here we have only discussed sustainable or long
term advantages. However to be able to argue for competitiveness of
benefits we should look at a nunlber of firms within an industry and not just
one firm fronl each industry. This could also be a fructiferous path, namely
to further analyze to what extent the advantages achieved were sustainable
advantages by comparing with other firms within the industry.

It could be worthwhile also to consider another investigation of sampling
logic by studying the advantages and capabilities derived fronl inter
organizational relationships between technology based and technology
intensive companies. Such a study could include both technology suppliers
and implementers in cooperation. An opportunity would be to investigate to
what extent the decision episode model (Clark et al. 1992) impacts the
capability development activities. Clark et al. (1992) describe the innovation
pool shaped by technology suppliers in the form of simplifications such as
packages and solutions. Additional improvement capabilities could emerge
from such a study complenlenting the capabilities described in this
dissertation.

In addition there are a number of implicit hypothesis that could be tested
through a follow-up study with several cases. For example one hypothesis
developed in Chapter 6 was that there occurs an organizational decentraliza
tion process because new activities are pushed down the organization to blue
collar workers through automation. This and other hypothesis could be
closely analyzed with a greater variation of cases.

Besides these interesting paths alongside my dissertation, a number of new
avenues for future research have been opened as a consequence of the
findings in this dissertation. For example, the renewal process of technology
applications represents one important avenue for future research. A number
of studies that specifically look at alternative renewal strategies could of
course deepen our understanding for the renewal process.

Such a study could provide interesting contributions into the field of
migration strategies and switching costs. However from the renewal
perspective, wireless information systems are less suitable because of the
technology's relatively recent development and their longer life cycles.
Therefore the subject was not developed further in this dissertation.
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However, a more appropriate empirical setting could consist of less complex
applications such as operating systems.

Finally, my research has identified a number of wireless operational
capabilities through the study of mobile workforces in general and blue
collar workers in particular. It could be interesting to contrast these
capabilities with other types of users. A hypothesis in this line would be that
there are both intersections such as the benefits originating from the
spatiotemporal capability and differences such as the freedom aspect of the
connectivity ability.

7.5 Final Words
Arriving at the end of the journey the n1ain message of this thesis is worth
repeating. High performance firms are not those that are able to implement
different breeds of technology but those that are able to learn from that
process and develop long-tern1 abilities from the challenges they are
confronted with and do so repeatedly along interlinked organizational
innovation processes. Thus, a piece of wisdon1 suggested in this thesis is that
it is not always so important to possess the right capabilities from the
beginning but to possess the right capabilities to develop new capabilities.

All the results presented in the dissertation hardly represent everything there
is to know about managing the organizational innovation process when
implementing emerging technologies, and they easily bring you to the
conclusion that the n10re you learn the less you know.

A dissertation is about not only doing things right but also doing the right
things. This was summarized earlier as producing consumable research, a
mixture of both relevance and rigor. My expectation is that this piece of
work can contribute to managerial action and the scholarly debate about the
diffusion, transfer and implementation of information technology as
described in the mission statement of the Inten1ational Federation for
Information Processing (IFIP) Working Group 8.6.

However, it is my opinion that the main contribution of this dissertation is
more of personal character, i.e. the learning that has accon1panied the
process. This dissertation has been a cumbersome lean1ing journey: a
journey filled with experimentation and both frustration because of blocked
roads and satisfaction when finding viable routes. At the end of the day,
satisfaction with the path chosen remains. Although things could have been
done differently, I do not regret any of the choices n1ade and I am satisfied
with the approach taken in this work.
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Abstract
Identifying and assessing the benefits of mobile technology in a business
context is often problematic. In this paper we start from the position that the
benefits ofmobile technology are hard to quantify in isolation, and that the
unit of analysis to identify value should be the business process. An
exploratory case study approach is used to identify the benefits of mobile
technology at the level of the business process. We discuss one case from
Sweden (vehicle dispatching) and one case from the Netherlands (mobile
parking). We illustrate that benefits are contingent to the difficulty of
coordinating mobile actors. Next, the value of mobility is contingent to the
costs of not being able to coordinate during the period that the actors are
difficult to reach. It is also related to the costs of available substitutes for
mobile technology in a business process.
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1. INTRODUCTION

T\\'o important novel technology success stories over the last decade have been the lntemet and the
mobile phone. Development and spread of these technologies have b\~;.:n rapid, and this development
has over time resulted in substantial and sometimes unforeseen changes in consumer behaviour.
Lately. interest has grown in applying mobile technology not only in consumer markets but also in
business markets. Because of this. the linkage between mobile technology usage and busines~

pcrfonnance improvement has become an issue of practical coneem.

Companies with an interest in selling mobile technology and services provide numerous $ucces~

stories on actual business benefits (the so-called :'killer applications"). \Vhile these stories are useful in
many \vays, they also tcnd to distort our undcrstanding of the linkage bet\\'cen mobile applications and
actual perforrmmce improvement As most of them are vendor and product-biased,. it is quite
understandable that the benefits are overestimated and the drawbacks underestimated. HO\\'
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1. Introduction
Two important novel technology success stories over the last decade have
been the Internet and the mobile phone. Development and spread of these
technologies have been rapid, and this development has over time resulted in
substantial and sometimes unforeseen changes in consumer behaviour.
Lately, interest has grown in applying mobile technology not only in
consumer markets but also in business markets. Because of this, the linkage
between n10bile technology usage and business performance improvement
has become an issue of practical concern.

Companies with an interest in selling mobile technology and services
provide numerous success stories on actual business benefits (the so-called
"killer applications"). While these stories are useful in many ways, they also
tend to distort our understanding of the linkage between mobile applications
and actual perforn1ance improvement. As most of them are vendor and
product-biased, it is quite understandable that the benefits are overestimated
and the drawbacks underestimated. How organizations can adopt and deploy
these technologies to create business value remains an issue which has seen
little rigorous study (Kristoffersen et aI., 2000).

In this paper we are interested in exploring the linkages between the usage of
n10bile technology and the actual improvement in business performance. We
take the position that the benefits of mobile technology are hard to quantify
in isolation, and that the unit of analysis to identify value should be the
business process. The purpose of the research described in this paper is to
explore the benefits of mobile technology at the level of the business
process.

To meet the research objective, the project has employed the case study
method, combined with a literature review and expert sessions. The
methodology used is explorative in nature, and has sought to identify
important constructs and relationships between them. In this paper, we report
on the conceptual and empirical study, and present the findings in the form
of three generic propositions (c.f. Yin, 1994).

The paper is structured as follows. First, we discuss the research to date on
mobility, in a search to identify what it is that makes n10bile technology
useful in a business setting. We then seek to link these findings to the
literature on business process improvement. This eventually results in a
conceptual framework that we used as a venture point for our case study
research. Two of the cases are described in section three. We also expand
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our study design in this section. In section four, we discuss these cases and
derive the propositions. Finally, we discuss the limitations of our study and
suggest directions for further research.

2. Mobile Business Processes
2.1 Mobility
Research on mobile technology in an information systems (IS) setting has
been very limited, and has - to the best of our knowledge - only lately
appeared in major IS journals and conferences. A number of recent
publications about mobile technology focus specifically on application
developnlent (Mennecke & Strader 2001; Eklund & Pessi 2001; Varshney &
Vetter, 2001) and marketing strategies (Kannan et aI, 2001). These papers
reflect the increasing interest of IS academics in mobile technology, but they
do not specifically deal with the use of mobile technology in business
nlarkets. Therefore, they will not be covered here.

This is not to say that the implications of mobile technology in a business
environment have gone completely unnoticed. A few authors have focused
on the mobility of the users, and how nl0bile technology can improve this
mobility. For example, there are different types of mobility in performing
music. Both a marching band and a street musician require mobility to
perform. Yet the former plays while moving whereas the latter plays at
different locations. Kristoffersen et al. (2000) distinguish between three
different types of mobility, namely travelling, wandering and visiting.
Depending on the required mobility, different technologies will support
activities in different ways. Another approach, presented by Abraham
(2001), describes two main functions of enterprise mobile computing:
synchronization and information access. This classification is targeted
towards the attributes of communication.

Mobility is an ambiguous concept which proves difficult to define in a
meaningful way (Kristoffersen et aI., 2000). One approach to capture the
concept of mobility is to look at some of its attributes. The removal of
geographical constraints has been identified as an important part of nlobility
(Abowd et aI, 1997). Location theory emphasizes geography as a factor for
location decisions and has been used fruitfully to describe the role of
location-based mobile services (Mennecke & Strader 2001). Distance is
therefore a major aspect when studying mobility.
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Another attribute of nl0bility is derived from its temporal characteristics.
Mobility enables performance independently of time. It allows continuity of
a certain activity avoiding time interruptions that would, otherwise, appear.
This fact relates to the possibility of information access whenever you need
it, often referred to as connectivity.

2.2 Business Process Performance
The business value of mobile technology -like other applications of
information technology- is typically hard to evaluate in isolation. There is
general consensus that the value needs to be assessed in conjunction with the
business process that is affected or enabled by the technology (Davenport &
Short, 1990; Davenport, 1993).

The concept of business process has been used in a large number of contexts
and for far different purposes. Several authors have developed definitions of
business processes (Davenport & Short, 1990; Davenport, 1993; Hammer &
Champy, 1993; Melan, 1992; Pall, 1988). We adopted the well-known
definition of Davenport (1993) that a business process is a specific ordering
of work activities across time and place, with a beginning, an end, and
clearly identified inputs and outputs (p. 5). Business processes have different
degrees of complexity (Fiedler et aI, 1995), and typically cross departmental
boundaries and even organisations (Seibt et aI., 1997).

An underlying assumption often adopted is that business processes can be
improved through the adoption and integration of new technology (see
Hammer & Champy, 1993 for strong views on this topic). Indeed, a number
of measurements and indicators connected to the performance of business
processes have been identified in former research efforts. For example, the
EU Cebusnet project distinguishes between 'generic' perfornlance indicators
and 'dedicated' ones. Dedicated indicators are closely connected to specific
business processes whereas generic can be generalized along a larger
number of processes. Some of the generic indicators identified in the project
are customer satisfaction, effectiveness, efficiency, lead-time and flexibility
(Seibt et aI. 1997).

A research framework based on the elenlents described above was developed
to guide the field study and the data collection of this study, cf. Yin (1994, p.
28). This "blueprint" for our case studies is depicted in Figure 1. The
diagram expresses the notion that both business processes and mobile
technology together determine the benefits that are derived from mobile
technology. These benefits, in turn, may impact business process
performance.
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Mobile Technology
Usage

I Benefits from
Business process

--------. .... Performance
mobile technology

Impact

Business
Processes

Figure 1 Preliminary research framework used to study the cases

3. Field Study
3.1 Study Design

A n1ultiple case study was adopted to further explore the relationships
between mobile application usage and business process performance (cf.
Yin, 1994). Specifically, we selected business processes that met two
primary criteria: (1) proven mobile technology was demonstrably used, and
(2) the technology was used in the core of the business process, not in the
peripheral parts.

Eventually, we selected three cases for our study. It is fair to say that in the
final selection, motivations of site accessibility also played a significant role.
A great deal of mobile business processes we identified were either (1) in a
very early stage of the life cycle, (2) abandoned prematurely, or (3)
considered too confidential by the companies involved. A significant an10unt
of our time went into reviewing candidate business processes that were
eventually discarded because they looked promising but after close
inspection did not meet our requirements.

The study used graphical methods for describing the business processes
studied. Modeling has become a useful method for business process analysis,
especially for studying cross-departmental and cross-organisational
processes (Steneskog et aI, 1996). There are a large number of methods to
describe different aspects of business processes, usually borrowed from
related areas such as IS system design, manufacturing, architecture,
engineering, etc. P-Graphs is one of these methods that describe business
processes in a semi-formal way (Steneskog et aI, 1996). P-Graphs model
process components such as actors involved, activities and time, and they
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have been used in earlier research in similar settings (e.g. the ED Cebusnet
project, Konrad & Schtifer, 1996).

We studied the cases from September to November 2001, and used public
material, interviews, P-graph modelling, documentation and personal
experience for our data collection. Case study reports were reviewed by the
interviewees, and two expert sessions were organised to discuss our findings.
The project involved international cooperation between the Vrije
Universiteit Amsterdam in the Netherlands and the Stockholm School of
Economics in Sweden. This was materialised by five joint meetings in
Sweden and the Netherlands during the fall semester of2001.

The three cases we studied were Taxi Stockholm (Sweden), Graninge
(Sweden) and Mobile Parking (Netherlands). Space limitations inhibit an
extensive description of the Graninge case. Briefly, Granninge is a forestry
and sawmill company in mid-Norrland (Northern Sweden) that uses mobile
information systen1s to improve the supply chain management of timber. The
company has implemented a radio-based information system to enhance co
ordination between units operating in the forest (harvesters & forwarders)
and the main office for management and planning of transports at
Bollstabruk.

Taxi Stockholm and Mobile Parking will now be described in more detail.

3.2 Taxi Stockholm
Taxi Stockholm AB is a taxi driver company owned by Taxi Trafikforening,
a 10 l-year-old Swedish cabdriver cooperative with a men1bership of about
one thousand taxi owners. Operating in a deregulated market, Taxi
Stockholm runs by far the largest taxi circuit in Sweden, with over 1,500
vehicles, and a total capacity of around 50,000 transport requests per day.
Year 2000 drivers completed 9.3 million trips representing a turnover of
SEK 1,500 million. Taxi Stockholm employs 163 people and has 3840
cabdrivers associated. Year 2000 revenue was 9.1 million SEK.

Taxi Stockholm's heart is located at Luntmakargatan 64 in Stockholm where
the dispatch system matches around 25,000 transport requests per day with
available cars. Reservations pass through the customer service centre and are
relayed on to drivers via the taxi dispatch system.

The technological platform of Taxi Stockholm is build upon four different
systems whereas the dispatch system is one of these four components. The
Telecom system is the interface used when the customer proceeds with a
Taxi reservation. Once the customer transport need has been registered, the
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Dispatch System matches the requirement with an available car. This system
represents the heart of the Taxi business. Next piece of technology is the
Radio system keeping track of Taxi Stockholm's entire taxi fleet. Finally the
Mobile Equipment constitutes technology located at each particular car and
represents the driver's daily work-toolset.

Today it takes around six seconds to allocate an idle car from the instant the
customer contacts Taxi Stockholm's call centre. The underlying dispatching
process can be divided into four different steps as described here. First, a
customer contacts the call centre through any of the channels available
(telephonist, Interactive Voice Response, Inten1et etc). Secondly, the
confirmation of location process starts. The main objective is to identify the
origin of the customer. Thirdly, the dispatch system allocates a car. Finally
the car is contacted and it picks up the customer (cf. fig 2).

This particular process has a nun1ber of mobile actors which need to be co
ordinated, namely the customers and the drivers. The call centre, situated in
the heart of Stockholn1, carries out the allocation of customers and taxi
drivers. The origin of the customer is the main parameter that influences the
allocation process. Drivers are located in a particular taxi zone. Taxi
Stockholm divides Stockholm into 200 zones. A zone with a customer, that
has required a taxi, is denoted a primary zone. Each zone has a number of
adjacent zones called backup zones. The mobile actors are represented in the
process graph as independent lanes interacting with the other actors (cf. fig
2).

Finally a number of co-ordination patterns arise for the allocation of the
n10bile resources. These patterns are represented in figure 2 as dashed lines.
Co-ordination between the call centre and the customer is required during
the contact and confirmation process. Cars need also to be co-ordinated
during the allocation process. Information regarding location and status of
the car is sent to Taxi Stockholm's headquarters. Another co-ordination
pattern arises in order to contact the allocated car. Information about the
address where to meet the customer, special instructions to the drivers, tariff
based paran1eters, etc. must be forwarded to the cars.
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Figure 2 P-graph ofTaxi Stockholm dispatch business process

Based on a number of requirements the company has identified an opportu
nity to improve the dispatching process through the use of improved mobile
technology based on GPS, radio communication and information system
technology. Better load balance, automatized checking process and future
customer information requirements represent the n1ain change drivers.

There are a nUITlber of benefits associated with the implementation of the
technology. Frequency re-allocation and upgraded data-rate have increased
the capacity of the radio network by 50%. The main benefit is increased
information flow, which enables improved coordination of resources. The
installation of GPS equipment in the cars allows for automatized checking
process into a zone. With the previous system, drivers used to check into a
zone manually. This process was inefficient and the reason for reduced car
load. For example, drivers were aware of the high demand on the route Kista
- Arlanda (route joining a dense industrial suburb with the Airport). Many
drivers on their way to Arlanda checked in the Kista zone, even though they
were still at the airport. Available cabs arriving to Kista were allocated high
queue numbers on check-in at the area. A large number of available taxis left
therefore the zone, discouraged of getting any customer although no free
cabs were available at Kista because they had not arrived yet.

Finally, the new information system performs a large number of measure
ments. The company has been able to identify savings by a reduction of the
distance from vehicle to customer by 20%. Other benefits for taxi drivers are
better infom1ation access, new services available and improved work
environment. Customers experience reduced estimated time of arrival and
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faster reservation process. The traffic control office is able to perform real
time information retrieval from the cars and at the same time benefits from
location based retrieval advantages, improved inforn1ation retrieval from the
mobile resources and finally, real time notification advantages are also
achieved.

3.3 Mobile parking
"Mobile parking" is a term used to describe situations in which car drivers
use their mobile phones to pay for the occupation of a parking space. The
business process can be described by a few simple steps (cf. Fig. 3). First,
users register with parking authorities for participation in the project. This is
most often done by returning a leaflet to the municipality, but can also be
done through a website. Upon successful registration, participants can pay
for parking through the use of their mobile phone instead of the parking
meter. When they arrive at a designated parking space, they call a central
inforn1ation system (either using IVR or WAP). This system authenticates
drivers using their mobile phone numbers and then logs the parking arrival
tin1e. When drivers leave the parking space, the system needs to be notified
again, and the departure time is logged accordingly. Drivers are then billed
by a clearing house according to the parking tariff for that zone.

In our case, we focused on a mobile parking project in the Netherlands that
was carried out during the fall of 2001 in the city of Haarlem. To accomn10
date mobile parking, the city also introduced a novel mobile application used
by parking enforcers as they walk around the neighbourhood. If they spot a
mobile parking transponder (a credit card) behind the windshield of the car,
they can check whether the car is legally parked through their mobile
phones. After the enforcer has logged on to the systen1, he or she can
transmit the city and the zone. The application will check its ongoing
transactions database and return all licence-plates that are currently
operational in this zone (the "white list"). The enforcement application is
optimised for the Ericsson R380 smartphone, which has a relatively wide
screen. A lightweight printer on to their belt is connected to the phone using
Bluetooth and it prints a parking ticket when the license plate of the car is
not in the white list.

The business process benefits for the mobile parking case are as follows.
From the perspective of the car driver, the benefits include greater con
venience, and savings because drivers only pay for actual time parked (with
parking meters, drivers usually overestimate the parking time). Of course,
parking authorities do suffer loss because of this, but gain because the
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number of parking meters (who are very costly to maintain) can be reduced.
Surprisingly, one of the greatest benefits the enforcers saw in their
application was the fact that mobile phones were very lightweight compared
to the "system" they use now. Their former system was a wearable device
consisting of a PC and a printer. It weighted 3.5 kilogram and they had to
carry it around for around 4 hours. Since there was no backlight (and hence
could not be accessed during the night), carrying around a flashlight was also
required.

Updated Billing
White List instructions

ID
E ID

~@)~
()

Figure 3 P-graph ofMobile Parking business process

4. Discussion of Findings
Each case focuses on a specific business process and the complementary
mobile technology. In this section, we will study what they have in common.
This will be done along the lines of three propositions that we have derived
from the case studies.

Proposition 1

A business process can benefit from mobile technology ifcoordination is
required between business process actors who are (temporarily) difficult
to locate

In the cases we studied, mobile technology is applied for the purpose of
coordination. For clarity of exposition it is useful to distinguish between one
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central actor and several decentralised actors. Central actors coordinate the
business process, and decentralised actors carry out the business process
(they are, to a certain extent, "subject" to coordination). The following table
depicts who the coordinating actors and operating actors are in each case.

Case Business Process Coordinating Operating actors
Actor

Taxi Taxi dispatching Call centre Customers
Stockholm Taxi drivers

Telpark Parking Municipality Customers (car drivers)
enforcement Enforcers

Graninge Supply chain Management & Harvesters
management Planning

Transport Office

Table 1 Business processes, coordinating actors and operating actors

Mobile technology is used because it solves coordination problems that arise
when the operating actors are difficult to locate by the coordinating actor. In
each of the three cases, the coordination actor is at a fixed location, and the
operating actors are at variable locations. The location of the coordination
actor is stable and hence certain, and the locations of the operating actors are
dynamic and uncertain. Because of location uncertainty, operating actors are
difficult to reach. Mobile technology alleviates this difficulty by making the
actors "accessible" to the coordination actors. In all three cases, the business
process can "continue" because the actors are traceable even while they are
on the move.

In the three cases, we could see that mobile technology enabled coordination
adjustments because it allows 1) location-based and/or 2) real-time
information be exchanged between coordination actors and operational
actors. Therefore, we can argue more specifically that a business process can
benefit from mobile technology if a) knowing the location of the operating
actors is required for coordination purposes, and b) timeliness of information
retrieval or information access is required for coordination purposes. The
first condition follows directly from the observation that location is
unknown. The second condition follows from the first, in that sending
information to or receiving information from an actor can only occur if the
location of the actor is known.

Our cases provide empirical evidence that n10bile technology has addressed
the difficulty of coordinating operating actors. Table 2 displays the specific
coordination problems for each case and what the mobile benefits were.
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Case Required for coordination Location Mobile
(from the viewpoint of the attributes for benefits
coordinating actors) operational

actors

Taxi Locations of taxis Location a Access to
Stockholm locations of customers, priori unknown locations of

real-time notification to both for taxis
taxis customers and Notification

for taxi drivers to taxis

Telpark Customers Locations Freedom of

Real-time notification of known, but movement

white list to parking moving Access to
enforcers between zones white list

Graninge Real-time access to daily Locations Access to
work done known (at least daily work

Real-time notification of to some done,

revised production plans extent), but no notification

to region chiefs fixed line of production
infrastructure plans
available

Table 2 Coordination requirements, location properties, and mobile benefits

Proposition 2 ("price ofnon-mobility")

• The benefits ofmobile technology are related to the opportunity costs of
not being able to coordinate during the time when actors are difficult to
locate

Severeness of the missed coordination opportunity tUTI1ed out to be an
important driver for the perceived value of mobile technology by the case
study participants. It is not that mobile technology by itself contributes to
value, it is simply that without mobile technology there would not be
coordination in the first place! If operating actors are "on the n10ve", they
can no longer be subject to real-time or location-based coordination
adjustments. In each of the cases, this problem was critical.

This finding also has implications for business processes in which operating
actors are sometimes on the move. A typical example is the employee on an
international business travel. The value of mobile technology for this
employee is dependent on the severeness of hin1 or her not being able to
communicate with head office during this time. One of the interviewees with
which we discussed our findings spoke in this context about the "price-tag of
non-mobility": indicating that the opportunity costs of not being able to be
coordinated determined the eventual value placed on the mobile application.
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Proposition 3

• The benefits of mobile technology are related to the attractiveness of
substitutes to solve the coordination difficulty. Substitutes include fixed
terminals, predetermined fixed locations, and the usage of different
coordination modes (typically standardisation)

It is important to recognise that n10bile technology is not the only solution to
the coordination difficulty. The cases demonstrate that substitutes are
available and will be used. First, the process owners could install fixed
terminals along the way so that coordination adjustments could take place
there. The parking meters are an example of this. Second, operating actors
could go to a pre-arranged location to make themselves known. Taxi ramps
are an example of this. Third, the lack of coordination adjustments could be
circun1vented by more stringent coordination before the operating actors go
on the move. These are usually called "standardisation" coordination
structures (e.g. Mintzberg, 1979). The attractiveness of each of these
substitutes also in1pacts the added value placed on the use of mobile
technology.

4. Conclusion and
Recommendations

In this paper we have been concerned with the value of mobile technology at
the level of the business process. We have examined the literature on the
subject of mobility and business process performance. Using the preliminary
framework that arose out of this literature, we have studied three cases from
Sweden and the Netherlands. A number of generic findings were condensed
from the en1pirical evidence available.

Based on the findings, we can conclude that a business process can benefit
from mobile technology if coordination is required between difficult to
locate actors. The value of mobility is contingent to the costs of not being
able to coordinate during the period that the actors are difficult to reach. It is
also related to the costs of available substitutes for mobile technology in a
business process.

These findings have implications for practitioners who seek to identify
opportunities for mobile communication in their business processes. We
believe such an identification process need not be haphazard and can in fact
be structured: our findings suggest that a systematic analysis of actor
locations in a business process, and the difficulty of coordinating them can
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be productive. Spotting substitutes is one elelnent of this identification
process, and "complicating" the existing locations another (so that the
mobile technology can enable the business process to continue even in n10re
difficult to reach locations). A useful area of further research would be to
develop a step-wise method to seek mobile opportunities for existing
business processes.

We realise that our analysis has been bottom-up, and that another selection
of cases would likely have produced a different set of findings. For example,
we have not been able to explore a case with a mobile coordination actor, but
clearly these business processes exist (consider for example Airforce One).
We would encourage other researchers to study other mobile business
processes, and see how and why these applications contrast with our
findings.

The value of mobile technology at the level of the business process is still a
relatively unexplored area. We believe that the three cases that we have
studied offer some insight into the relationships at issue, but we also
acknowledge that we are not yet in the "theory testing" stage. Nevertheless,
our research has been a first step towards a better understanding of the
relationships between mobile technology and business process performance.
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Abstract
This paper draws on the need to understand how mobile technology is
implemented and used at the organisational level. IT is a general-purpose
technology and its use involves a high degree of uncertainty. Therefore,
managers have trouble in identifying the real scope, the functionality, and
the impact of new mobile applications. However, these three types of
uncertainties need to be handled in change management projects where new
information technology is involved. Gradual uncertainty reduction at these
three different levels - that is, what technology can do, will technology work,
and will users adopt it - is studied in this chapter. This is achieved through
an analysis of the implementation process of an information system at BT
Europe, a leading supplier offorklift trucks. The analysis shows how the
computerised parts of the information system are complemented by mindful
intertwining with the noncomputerised communication and manual data
processing in order for the information system to work.
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Introduction
The possibilities of n10bile technology continue to broaden and expand.
Many organisations have invested, or are considering investing, in this
technology. The present slowdown in investments is expected to be
temporary, and hopes for the future are high. One area that is attracting
attention is the use of mobile terminals that can give mobile employees
access to central information systems, such as enterprise resource planning
(ERP) systems.

At the level of the business enterprise, investment decisions related to new
technology in general and mobile technology in particular are usually fairly
challenging. Some industry analysts and telecommunications providers
claim dramatic business improvements, but many IT and business managers
have expressed concern that the business value of mobile technology may
not be quite as substantial as suppliers would like them to believe. One
reason for this may be IT's "ambiguous" (Earl, 2003) and open-ended
character (cf Asaro 2000; Orlikowski & Hofman, 1997). Earl (2003)
proposes that three important sources of ambiguity are unceliainty regarding
what technology can do, whether the technology will work, or if it will even
be adopted. The aim of this chapter is to describe and analyse the uncertainty
resolution process in a large-scale implementation of mobile technology, and
the interplay of new and old technology and organisational solutions. This
chapter analyses the implementation process of an information system
(EASY-Engineer Administration SYstem) at a leading supplier of forklift
trucks where mobile terminals are used to give service technicians access to
the ERP system. The n10bile terminals provide service technicians with an
interface to structured, written data in order to rationalise the entire service
order process. The project was carried out as a follow-up to a business
process reengineering (BPR) project that resulted in the implementation of a
common ERP system across the European division of the company.

The chapter is organised as follows. First, we present models central to the
article, followed by a brief account of the research method. Then the
in1plementation of the mobile application is described. The description
includes the project background, a number of identified benefits, the project
itself, the organisational impact and the managen1ent of change within the
project, and finally some technical considerations. We conclude the paper
with a discussion of three different kinds of ambiguity of IT implementations
that are based on open-ended technologies, how the uncertainties interact,
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and how computerised and manual parts of the information systenl
intertwine to create a functioning system.

Utilising Ambiguous Technology
In the research literature, it has long been acknowledged that technology
interacts with other aspects of organised work, and that change in one aspect
affects the others. Leavitt's "diamond" (1965) suggests that interaction with
and among people, organisation, and task is important when dealing with
technological change. Lundeberg's "levels of abstraction" (1993), dealing
specifically with IS-related change, further divides technology into hardware
and software, and distinguishes between information and activities. Talking
of "results," rather than "tasks," perhaps reflects the rhetoric of the 1990s,
while "people" and "behaviour" are seen as two important aspects pertaining
to the individuals who are involved or affected. Both these models, and
others like them, specify important subsystems that need to function in
ongoing operation, and that require careful planning and consideration.

Orlikowski and Hofman (1997) developed the idea that IT-related change,
especially regarding partially novel and "open-ended" technology, cannot be
fully planned. Important opportunities-and obstacles-will arise, and be
noted, over time, as people learn about the technology being applied, and
reflect on the interaction between the computerised and noncomputerised
aspects of the work being performed. An opportunity-based strategy for
change acknowledges, and tries to benefit from, the emergent and changing
understanding of IT-related change over time.

Earl (2003) further develops the notion of uncertainties connected with the
use of ambiguous technology, suggesting that the actual benefits derived
from the use of IT in an organisation will always be uncertain when
envisaged in advance. He proposes three inlportant types of uncertainties:
enabling llncertainty, what technology can do; commissioning uncertainty,
whether the envisaged application can be built; inlpact uncertainty, whether
the application will be adopted and gainfully used. Robey, Schwaig, and Jin
(2003) finally turn the focus back to the interaction between the virtual and
the material. They suggest that full digitalisation is probably neither
desirable nor feasible. The objective should instead be to develop a mindful
intertwining of virtual and nlaterial conlmunication. We will draw on these
ideas of interrelations and interactions between aspects of technology and
the use of it, of different types of uncertainties, and on the intertwining of
computerised and noncomputerised aspects when analysing how a vision of
computer-supported work is turned into practice.
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Method
The BPR project and the hardware and ERP projects that fOffi1ed the
background for the EASY project were studied through interviews and
project document studies. Close to 70 interviews with people in these
projects, at headquarters and in three of the market companies, were
performed, and extensive project documentation was made available to that
research team, which included one of the present authors and three
additional researchers: Linda Askenas, Klas Gare, and Cecilia Gillgren. The
other present author has met with the supplier of the EASY application
software. The present authors have in addition interviewed representatives of
the EASY project team: one from the service process side at headquarters,
one from the division's IT department, and a service market n1anager fron1 a
n1arket company. The authors have also been able to study the application
itself, and have been given access to training material and project evalua
tions from a market company. The interviews have been semi-structured
(Patton, 1990) and lasted 2-3 hours each. They have been tape recorded and
transcribed in their entirety. The material has been analysed in a qualitative
tradition. The interviews and documents relating to EASY have been
searched for indications of uncertainties and trade-offs in the development
and implementation process. These indications have then been used to
explore connections between levels of uncertainty and concerning the
intertwining of computerised and noncomputerised aspects of the admini
stration process, when viewed as an information system.

Implementing Easy
Computerising Service

Technicians Across Europe
Project Background
The organisation in focus for this study is BT Industries, part of the Toyota
group. BT Industries is a leading supplier of forklift trucks, with a world
market share of more than 20%, annual sales of euro 1.2 bn, and 8,000
employees. The company offers a wide range of forklift trucks plus servicing
facilities and has manufacturing locations in Sweden, Italy, Belgium, United
States, and Canada. From the middle of the 1990s onwards, the European
division, BT Europe, en1barked on an ambitious computerisation venture. A
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BPR planning project to explore IT-enabled business change was carried out.
A shared hardware and communication platform was designed and
implemented, and after thorough evaluation, an ERP system (Movex) was
chosen and rolled out across Europe in a strategic partnership with an ERP
supplier.

Having installed a shared information platform, new ideas related to
technology-enabled projects started to appear in the organisation. In 2001,
BT Europe decided to further improve quality in its customer offering
through rationalisation of its service order process. Moreover, the common
ERP platform could enable a pan-European project making the exchange of
ideas between different local market units possible.

A project group with approximately a dozen participants was formed. The
members had different background, coming from local operations, central
staff personnel, and technology consultants.

Identified Possible Benefits
The group identified a number of possible administration-related cost
reductions. BT Europe's field service engineers were processing 5,000
assignments daily. Annually, 1.2 million handwritten work orders were
delivered on paper to the administrative offices, and fed into BT Europe's
back-office ERP system. This was a costly and time-consuming process. BT
Europe's service process management decided to implement an automated
solution, which extended the back-office system to the field service force by
providing them with handheld mobile devices for access to the job, contract,
or product information required.

The original idea was to use information technology and to modify the
business processes in order to benefit BT's customers and the company
itself. Faster service routines could lead to more efficient service operations.
Customers would benefit from less risk of human error, faster and more
accurate comn1unication and repairs, and more n10tivated and informed
technicians. The technicians could reduce time-consuming processes such as
work-order and service-contract processing, and they could access data
about products and customers resulting in more informed employees. This
could eventually change the role of the technicians to becoming more
business oriented. Moreover, increased flexibility to plan their work could
lead to more motivated staff. The mobile access to the ERP application
would provide technicians with the possibility to plan their work based on
the pending work orders, report service orders and assignments, order spare
parts, review service contracts, and access extensive data about products and
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customers. Online reporting would also speed up the invoicing process, thus
reducing the amount of capital bound up in the service process.

Service technicians would not only change role but also work practices. The
physical work reports n1anually delivered on paper to the administrative
office would be substituted with virtual work reports directly fed into the
ERP system resulting in automatically completed invoices. A shift from
physical work practices to virtual ones would be required when interacting
with the mobile terminals. Automated service order process solutions could
moreover reduce the administration workload by elimination of manual
routines for invoicing, processing work reports, and service assignn1ent
scheduling. Instead of dedicating time to copy invoices into the system,
administrative personnel could focus on giving feedback to service
technicians when necessary. A consequence of these new work practices
would be to rationalise the back-office function, enabling a reduction of the
number of employees.

IT projects can provide organisations with an opportunity to revise work
practices and business processes (Davenport, 1997), although the opportu
nity is not always utilised (Asaro, 2000). As indicated above, revising work
processes in BT Europe was an important aspect of the EASY project. The
pan-European character of the project could moreover facilitate benchmark
ing between local markets and improvement of the service order processes to
reflect company best practice. There were, thus, a large number of potential
benefits to be derived from the project. However, the process of getting there
was not streamlined. A number of issues had to be dealt with during the
project.

The EASY Project
Although the idea to give service technicians access to the ERP system had
appeared already during the BPR study in the middle of the 1990s, the time
had not then been considered ripe. Partly, the reason was that reliable and
cost-efficient mobile platforn1s were not yet available on the market. One of
BT's main competitors had equipped its service technicians with laptops and
printers accessible at the service vans. However, that project was believed to
be expensive and did not show the benefits the company had hoped for.
Managers in BT were pleased that they could learn from the "bleeding edge"
experience of others. Part of the lessons learned from that project was that
service technician computerisation should be based on easy-to-use, robust,
handheld devices.
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Another reason why the project had not begun earlier was the lack of a
common hardware and software platform in the company. Then, by the year
2000, mobile terminal development and the development of administrative
software for such terminals had progressed to the point where computerisa
tion of the service technicians' administrative tasks seen1ed feasible. Local
tinkering had begun (cf Ciborra, 1994), but centrally placed imaginators (cf
Hedberg, Dahlgren, Hanson, & Olve, 1994) envisaged a more thoroughly
transformed organisation than they believed the local imaginators did.
Although the centrally placed imaginators did not envisage a business-logic
transformation that would revolutionise the industry (cf Cross, Earl, &
Sampler, 1997; Hopper, 1990), they believed substantial benefits would be
achieved through coordinated action, and state-of-the-art use of n10bile
technology. To achieve potential benefits of streamlining the service process
across the entire division, and to be able to split the development cost, a joint
project was initiated by divisional headquarters. Not only had mobile
technology developed far enough, but the division also had a sufficiently
common administrative platform in place to make a joint service administra
tion possible. Unlike in other cases where ERP implementation has been
found to prevent business changes (e.g., Hanseth & Braa, 1998), in BT
Europe the shared Movex platform was a prerequisite for further change.

The idea to make BT Europe's 1,150 mobile service technicians more
effective was therefore discussed at an annual brainstorming meeting of
market and service development held centrally in 2000. Mobile technology
was by that time often debated in media and mobile technology opportunities
created visions about cost reductions and improved efficiency. Many people
at BT regarded the project as a prestigious one. EASY could profile the
organisation as a company at the cutting edge of new technology.

From the beginning, BT managers hoped to be able to learn from other
companies where similar PDA-based systems for the service function had
been implemented. However, such implementations on a multicountry scale
could not be found, and the company was obliged to becon1e a first mover to
some extent. BT Europe managers did not want to undertake such a large
scale and innovative project purely on faith, and therefore asked for business
case calculations from the market companies. As they had hoped, it turned
out that there was a sound business case for a joint project, but that no
market company could muster one for developing such a solution on their
own. Based on the business case, the EASY project received a go ahead, but
the consequences and the details were not yet fully known. Among other
things, a degree of uncertainty regarding what technology could do was
certainly present. Moreover, functionality to be implen1ented also evolved as
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the project matured. As an exanlple, it was not until after the systenl launch
that service managers realised the potential to automatically attach marketing
flyers to work order notifications e-mailed to customers directly after
performed repairs. This unforeseen, new comnlunication channel also gave
EASY marketing potential.

Organisational Impact
The intended change was substantial, and for the back-office function it was
truly of a reengineering scope (cf Cross et aI., 1997; Davenport & Short,
1990; Hammer, 1990; Hammer & Champy, 1993). Therefore, the develop
ment team had strong participation from back-office functions to access
relevant operational knowledge and to achieve organisational credibility (cf
Asaro, 2000; Westelius, 1996). Those responsible for the project certainly
did not want to provoke sentiments of headquarters manipulating the local
companies (cf Markus & Pfeffer, 1983), and therefore saw to it that the
designing members of the team came from local operations, and that
consultants and central staff personnel were only in the team as support to
the ones with hands-on knowledge of the business process. In this way, the
developers were to a large extent developing their own future, rather than
being a specialist team stuck in the middle between demanding managenlent
and an oppositional workforce (cfHowcroft & Wilson, 2003).

A lesson from the ERP project was that without a strong enough focus on
designing common business processes, a truly shared computer application
would be difficult to achieve (cf Gare, 2003). The project team thus spent
close to a year on mapping the present processes in three countries, devising
a redesigned process, and then requiring the service managers in the other
countries to perform a gap analysis between the redesigned process and their
existing ones. They were required to state what needed to be changed in the
current process to implement the new one, and if there were aspects of the
existing process that were essential to keep, and would require modification
of the new process. In the end, just a couple of almost 70 use cases in the
new application supported alternative subprocesses. All the others pre
supposed one common way of carrying out the administrative process.

It was obvious that the EASY project would require a change in the role(s)
of service technicians. To some extent, their present worldview and that of
back-office personnel were different (cf Checkland & Scholes, 1990). The
typical service technician was viewed as having a strong customer focus-the
goal was to keep the customer happy by keeping the custonler's forklifts
operating as reliably as possible and by getting them back into operation as
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quickly as possible in case of breakdown. However, technicians typically
had little idea of the economic aspects of a customer's service contract. Nor
were they expected to sell trucks, service contracts, or consider when it was
time from a BT perspective to replace rental trucks. The role the service
technician was moving into, with the introduction of EASY, would be more
businessperson-like. However, rather than replace the customer-oriented
perspective, the ideal would be to let it coexist with a businessperson
perspective and an administrator's perspective. The new service technician
role would be a multiple-identity one (cf Foreman & Whetten, 2002; Pratt &
Foreman, 2000). In addition, administrative accuracy and correct filling-out
of forms would now be expected from each service technician. They would
in the future take full responsibility for quickly and reliably feeding the ERP
system with data on service work (cf Petri, 2001), without back-office
serving as support and filter, cleaning data and translating between the
service technician's world and the computer system's.

Concerning information provision to the service technician, the objective in
EASY was certainly not to create ambiguity to nlake them think creatively
(cf Hedberg & J6nsson, 1978), but rather to supply them with as well
tailored data as possible, to reduce the interpretive space needed to process
the data (cf Thompson, 2002). The service technician's focus should initially
still be on servicing trucks efficiently, not on making creative interpretations
of the data they entered and retrieved. However, over tinle, the development
of a businessperson-like role would require more interpretation of data, such
as figuring out when it is time to sell the customer a new truck, or realise that
the repair history of this rental truck suggests that we (BT) replace it to
lower our total cost, and so forth.

Change Management

Change initiatives expecting a change in perceptions of identities or
regarding tasks or even the existence of work, can be expected to evoke
strong reactions (Checkland & Scholes, 1990; Fiol & O'Connor, 2002; Huy,
1999). The need to feel support in taking the step into the unknown is then
highly important (Huy, 1999; Schein, 1993). In BT Europe, they have tried
to achieve this through ambitious training programs aimed at back-office
personnel and service technicians, and have provided a filtering function that
buffers for errors the service technicians make in handling the administrative
software, until the service technician masters the application at a virtually
error-free level. Regarding the back-office personnel, the strategy has been
to cut the number of staff at the beginning of the implementation, partly in
order to get the renlaining staff highly motivated to give feedback to the
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service technicians so they handle the application with fewer and fewer
errors. A decreasing amount of errors from service technicians will reduce
the workload for back-office personnel. The drawback of this strategy is that
the workload on the (reduced) back-office staff is high and it is difficult for
them to give adequate support to the service technicians. The learning period
for the technicians is thus considerably longer than it would have been, given
ample feedback. On the other hand, having kept people in back-office who
would ultimately be laid off, would give them an incentive to prove that they
are needed, and thus maybe keep their job, by showing that the service
technicians cannot handle the application well enough on their own. The
equation is thus not an easy one, and it is not obvious that it will ever be
possible to determine if the path chosen was better or worse than an
alten1ative one.

Further developn1ent of the application and its use would be based on a mix
of planned changes and opportunity-based change (cf Mintzberg, 1989;
Orlikowski & Hofman, 1997). Some further development could already be
foreseen, based on ideas that had been deferred from earlier stages for
budget reasons or in order not to risk complicating the application design
that had been planned for that developing stage. In an organisation, change is
taking place continuously, at a micro level, because people are not machines,
and do not faithfully repeat a process in an unchanging n1anner forever (cf
Tsoukas & Chia, 2002). The challenge in the EASY project (and for future
operation) was on the one hand to stop change, getting people to adhere
faithfully to the carefully designed service administration process, while not
stifling initiative (cf Galgano, 2002) and instead channelling it into a
"versioning" system. The process should be carried out in the agreed
manner. Change ideas should be submitted to the process owner, evaluated,
prioritised, and if accepted by the process owner, sOlied into the next or a
future version of the service process. Preserving change initiative while not
being in charge of deciding on implementing the changes is challenging, and
can lead to reenactn1ent rather than change becoming the ideal people follow
(Westelius & Askenas, 2004), or require strong and visible feedback on the
handling of the proposed changes (Borovits & Neumann, 1988; Petri, 2001).

Technological Considerations
At the beginning of the project, few decisions regarding the technological
platform were made. However, two agreements were made relatively early.
One was that the operating system had to be future proofed and relatively
well established so that competition could be guaranteed. To provide 1,150
technicians with portable devices could otherwise become expensive. At the
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decision point, Palm OS enjoyed a larger installed base. However, tern1inal
suppliers consulted by BT n1anagers foresaw Pocket PC to become more
available in the future. This led to the choice of Pocket PC-based solutions,
because that platform seemed to offer a lower risk of terminal supplier lock
in than other competing solutions. The other was to build the application
based on offline synchronisation update methods and GSM networks. Tests
had shown that connectivity was often a problem and that GSM was the only
type of mobile network that offered a relatively extensive coverage in the
dozen European countries where the application would be implemented.
Technicians often work in areas with bad network connectivity, such as in
rural areas, and inside industrial buildings with massive cement walls.

Using GSM networks, users at BT Europe can synchronise data, work
offline, and then synchronise data again afterwards. The solution provides
access to all necessary information through the PDA, so service technicians
can carry out assignments independently of external factors, such as the lack
of a network connection. However, service technicians are expected to
synchronise several times a day to update data both in the handheld devices
and in the ERP system. To facilitate this, a one-button synchronization
feature was built. Because of the selected networking solution, connection
between PDA and the ERP system via middleware has to be initiated from
the PDA. However, the n10bile telephones the technicians carry provide back
office with a way to reach a specific technician. Back office can send an
SMS to a technician's cell phone to indicate when a new urgent work order
needs to be downloaded and taken care of. If the technician has not
synchronised the PDA within a certain period of time, a follow-up mail is
sent to back office, where further action to allocate the service task can then
be undertaken.

When the systen1 had been implemented, service technicians began to
experience the terminals as slow. The application is uploaded from resident
to primary memory and runs in primary memory. It can take several seconds
to change screen image. At the beginning, this was not an issue. However, as
technicians became more acquainted with the tool, waiting for the next
screen to load was experienced as highly annoying, and gave the impression
that filling out electronic forms was more cumbersome and took more time
than filling out the paper-based version. However, recent measurements have
shown that the computerised process seems to be no worse, and perhaps
even faster overall than the paper-based process, but the stress of not being
able to control the progress yourself leads to a subjective evaluation that
differs from the measurements.



Article 2. 273

In general, during the pilot installations, the PDAs have proven reliable, the
offline work mode and synchronisation processes have worked, and the
training of the service technicians and back-office personnel has gradually
led to the establishment of a new work process that is close to the intended
one. Believing in the validity of the business case, the service process
management of BT Europe then decided on a complete rollout of the
application to all mobile service technicians in all the market companies.
The rollout progressed according to plan, and now, March 2004, the 1,150
mobile service technicians use EASY. At the san1e time, work on enhanced
versions of the application and the administration process is going on. Over
time, the initial uncertainty will resolve, while new opportunities-and
problems-will appear and be addressed.

Discussion
The story of EASY could be viewed as an account of deployment of mobile
technology. However, as the case illustrates, that would be a too limited
scope. It is rather a story of change management, where mobile technology
is an important aspect, but one that has to intertwine with work processes
and other technologies.

Moreover, a challenge that managers face when deciding on new technology
investments is that change management involving open-ended technologies
is an uncertain and an1biguous process. This is so because change related
with open-ended technology is an ongoing process rather than an event with
an endpoint after which the organisation can expect to return to a reasonably
steady state (Orlikowski & Hofman, 1997). In the EASY case, this shows up
as a number of projects that follow on each other, and as a learning process
regarding the use of the EASY application. This learning process is far from
finished today, and will also surely come to incorporate new steps from as
yet unforeseen follow-on projects. Some uncertainty can be resolved through
planning at an early stage, but some remain and will only resolve gradually
as time passes.

In addition, new challenges will arise as the use of the open-ended tech
nology develops. Orlikowski and Hofman (1997) distinguish between
emergent and opportunity-based change. Emergent changes are changes that
were not intended, but developed "spontaneously from local innovation."
Opportunity-based changes are not anticipated either, but are purposefully
implen1ented in the change process in response to an unexpected opportu
nity, breakdown, or event. A pan-European project, such as EASY, spanning
different cultures, different organisational units, and a large number of users
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with little or no contact with most other users, is subjected to many forces
pulling in different directions. It is then impoliant to meet the unexpected
with opportunity-based change rather than by relying on spontaneous,
emergent processes. Otherwise the envisaged, shared service administration
process will not be long lived, but soon dissolve into local variants, and then
the shared mobile application will probably become a hindrance to
development to local companies that cannot afford developing the applica
tion on their own.

To address this aspect, EASY has been set up with a process for handling
new ideas, demands, and opportunities. Suggestions for changes and further
development of the process or the computer application should be sub
stantiated with a business case, and evaluated centrally in BT Europe. To
allow for orderly development of the application and uniform implementa
tion, a versioning strategy is followed, where suggested changes that would
disrupt the present version are likely to be deferred to a later version. The
submission of suggestions is not expected to develop unaided; an IS
coordinator has been appointed and given the task of encouraging exchange
of good ideas for use of the application. Earlier experience from impromptu
modifications of software have made both central and local managers wary
of unexpected complications, and the service process is believed to be
mature enough to allow for a somewhat slower process for implementing
good ideas.

As Earl (2003) has suggested, the ambiguities of an IT-related venture can
be analysed in terms of three essential uncertainties: enabling, comn1ission
ing, and in1pact uncertainties. Resolving the enabling uncertainty,
determining what could and could not be achieved with the help of mobile
technology is a first step. The original vision behind the EASY project was
to provide the service technicians with a direct, computerised link to the
shared ERP platform, rather than having them rely on paper- and telephony
based comn1unication with back-office personnel. The early vision of online
access proved infeasible. GPRS coverage was not sufficient on a geo
graphical basis, and local connectivity problems would add to make off-line
solutions necessary. Thus, that part of uncertainty concerning what
technology could do was resolved. The uncertainty concerning convenient
portable tem1inals resolved itself in a more positive manner. Expensive and
cumbersome PC terminals developed into more robust, less expensive, and
more reliable PDAs. However, PDAs are developed for office workers,
consultants, and so on, and are equipped with a number of applications that
service technicians are unfamiliar with and that could cause confusion and
prolong the training period needed. Part of n1aking the PDAs suitable as
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terminals for EASY was then to block out standard functionality that was not
required in the EASY application. Thus, the idea of portable terminals that
all 1,150 technicians could use finally seemed to be feasible. The business
case they had developed indicated that the technical capabilities expected
from EASY had sufficient econonlic potential. This was then supplemented,
for example, by the rather late realisation that the application delivering
electronic work order notifications to customers could also be used to deliver
campaign leaflets and offers. Further examples of resolving of the enabling
uncertainty are certain to evolve over time. The challenge in the BT case will
be to allow experimenting within the fairly strict, newly designed adminis
trative process, and to identify and grow the good ideas into widely
implemented practice.

The next level, commissioning uncertainty, was an issue right from the start.
IT projects can easily escalate or fail to deliver altogether, and people within
BT Europe wanted to avoid this as far as possible. One attempt was
appointing an experienced project manager. Starting with developing and
agreeing on the new administrative process before finally choosing the
actual handheld device and programming the application, and then keeping a
strict regime concerning versions and changes to the specification was
another. Yet another attempt was choosing a widely licensed technology
fronl a powerful company like Microsoft, rather than proprietary technology
from a smaller, specialised player. A final example was letting suppliers "go
public" with the case, and thus making their public image dependent on the
success of the development. So far, the strategy seems to have worked. The
project has kept to the schedule, and it has also been possible to take
advantage of an improved version of PDA that appeared on the market after
the first pilot tests of the application.

There have also been palis of the commissioning unceliainty that have been
solved through different kinds of intertwining (Robey et aI., 2003) between
the new and existing modes of communication. One is that error-free input
by service technicians cannot be achieved through programmed controls
alone. To deal with this, a filtering function was built in the middleware,
giving back office an opportunity to set filtering conditions on an individual
level for manually scanning transactions before releasing them to the ERP
system proper. Another exanlple is that due to the way the synchronisation is
initiated from the PDA, not from the ERP system or from back office,
efficient handling of rush orders includes the use of mobile telephones. The
service technicians were already equipped with telephones, used them often,
and will continue to use them. Calling the telephone or sending an SMS to it
is thus a way to reach a specific technician. But informing of the details of a
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new job by telephone, rather than via the PDA would be an awkward
duplication of the administrative process. Thus, the telephone is used to
signal that it is time to synchronise the PDA. Similarly, since the EASY
application is not built to give online access to stock levels of spare parts,
that feature is solved by telephone when deemed important by the service
technician. The order for the spare part is placed via the PDA, but when it is
important to know if an unusual spare part is actually in stock, the service
technician calls someone with direct access to the ERP system.

Enabling uncertainty and commissioning uncertainty can be viewed as mere
hurdles. You have to get over them, but they do not guarantee success.
Unless impact uncertainty is resolved in a satisfactory manner, the business
case projections will not be met. In the EASY project, a start was to have
frontline managers and users develop the specification with support from
central managers, IT specialists, and consultants, rather than the other way
round. The gap analysis in the companies that did not take part in the
development project was another element in reducing the impact unceliainty.
Here, a problem is that the enabling uncertainty is larger for someone who
has not been part of the development project, and who has a less intimate
understanding of what the actual technical flexibility will be, than the
understanding possessed by those who have spent months or even years
exploring the issue. There is thus a risk of not truly realising what gaps there
will be between the actual, con1puter-supported process and the present,
manual one. Since the implementation is well under way, there do not seem
to have been any major surprises, but the late addition of at least one
important use case alternative indicates the presence of some impact
uncertainty after it was believed that it had already been dealt with.

Strong focus on user training has been another way to reduce impact
uncertainty, and so far it appears that is has been successful. Reportedly,
custon1ers have also been positive to the introduction of EASY, and want to
see it developed even further. Perhaps the most challenging part regarding
impact so far has been to get the feedback loop fron1 back-office personnel
to technicians to work. With the manual process, clerks at back-office could
correct much of the inaccuracies that existed in the service job reports that
arrived on paper. For the new process to work as intended, technicians need
to achieve error-free reporting. The filtering function described above gives
back office the possibility to filter out transactions for control based on the
data-entry proficiency of the individual service technician. But to learn from
their mistakes the technicians need feedback concerning inaccuracies. Some
of it can be handled by controls in the application itself, but son1e are less
obvious. Should this job be charged to the customer or is it covered by a
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guarantee, or by a service contract? Is this replacement of this wheel noted
on the right truck or on another of the san1e model? Is this spare part in my
van really registered in the ERP system? These and a host of other questions
need to be handled, and typically require communication between the
technician and another human being, and maybe even repeatedly, before
they become part of the active knowledge of the service technician. This
again is an example of the need for intertwining between the new, mobile
application and previously existing modes of communication. Given
efficient feedback, this learning process will require many months. Given
less efficient feedback, it will take longer or perhaps even result in a
negative answer to the question: "Will EASY meet the high expectations?"

Conclusions
If we look at the conclusions the actors in the project reached and the
decisions and actions they took at the different levels of uncertainty,
interrelated chains become evident. At the enabling level, the wish for a
light, robust terminal that would be likely to be useful in the service
technician job and at a sufficiently low price finally found a n1atch when
PDAs where believed to meet the requirements. Nevertheless, actually
having service technicians interact with the ERP system would require
correct input of data from the service technicians. In addition, adoption
would be unlikely unless the service technicians felt that they could master
the application. The design of the PDA with a pen-like pointing device and
touchscreen instead of keyboard seemed to match service technicians'
present skills, but would require the construction of a n1enu-based interface.
Such an interface has since been built, but by itself it does not guarantee
complete and error-free input, and has also started to appear annoyingly slow
to the more experienced users. Thus, what at one point seems to lessen
impact uncertainty can at another point in time increase it.

To facilitate the role transition for the service technicians, the error-reducing
capabilities of the software was complemented with a filtering function,
prompting back-office personnel to manually check input from service
technicians before passing the transactions on to the ERP system. If back
office would also give feedback to service technicians and to trainers
(outside the EASY application), the service technicians could with time
improve their handling of the application. Thus, attempts to improve the
EASY application at the commissioning and impact levels had to be
complemented by manual routines and conventional communication.
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Similarly, the synchronisation of the PDA and the ERP system relied on
service technician initiative. At the commissioning level, it was possible to
build an easy-to-use, one-button synchronisation function, but at the impact
level, it rested on the routine that service technicians actually synchronise a
number of times a day. In addition, to solve push of urgent service jobs from
back office to service technicians, the PDA application had to be supple
mented with SMSs to the service technicians' cell phones, prompting them
to synchronise the PDA. Also, the replication of spare part availability data
from the ERP system to the middleware being less than real-tin1e, important
spare part availability had to be checked via telephone, outside the EASY
system. Thus, consequences ofdesign choices affected the impact level, and
required intertwining of the EASY application with noncomputerised
communication support to achieve certain functionality. The analysis of
chains linking different levels of uncertainty, intertwining computerised and
noncomputerised communication between actors, modifying roles, and
intertwining manual routines and IT processing of data could be carried to a
greater depth, but the exan1ples above illustrate our basic idea.

In technology-related change process literature, it has long been noted that
successful change demands attention to the interplay between technology,
tasks, and organisation, and with attention to the people who are involved in
the change (e.g., Checkland & Scholes, 1990; Leavitt, 1965; Lundeberg,
1993). Often such literature has had a strong focus on planning, thereby
trying to overcome obstacles and reduce uncertainty, while other authors
have focused the emergent nature of change (e.g., Mintzberg, 1989;
Orlikowski & Hofman, 1997; Tsoukas & Chia, 2002). In our analysis, we
have attempted to combine these ideas, illustrating how the uncertainties of
providing mobile service technicians access to a central ERP system have
been resolved over time, while new problems and opportunities have arisen.
The analysis has focused on three levels: uncertainty concerning what
technology can do (enabling uncertainty), concerning if the envisaged
application can be built (commissioning uncertainty), and concerning if the
application will be gainfully used (impact uncertainty). We have also shown
how these levels interact, and how the computerised parts of the information
system are complemented by mindful intertwining of the con1puterised
application and noncomputerised comn1unication and n1anual data process
ing, in order for the information system to work as intended.
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Abstract
Among best practices recommended by leading CIOs who participated in the
"State ofthe CIO 2003" survey (Overby and Varon 2003), user involvement
was ranked third within the actions they deemed most critical to successfully
lead IT in their organizations (Overby 2003). Today's real challenge
consists of figuring out who to invite to the party and how to get them
involved. This paper analyses the involvement of users during the
implementation of wireless information systems from an organizational
innovation perspective. The coincident appearance of a widely popular
innovation, wireless information systems and the renewed interest for socio
technical theories, provides the opportunity to further develop the
understanding of user involvement in technology management processes.
This is done through a literature review on user involvement and the
analysis ofa case study about the implementation ofa wireless information
system in a forestry and sawmill company located in the northern part of
Sweden.
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Introduction

This paper is about innovation processes studied in the light of the in
volvement of users during the developluent, implementation and usage of
wireless information systems in organizations. The coincident appearance
of a widely popular innovation, wireless information systems and the re
newed interest for sodo-technical aspects of infornlation systenls devel
opment (Wallace, Keil et a1. 2004), provides the opportunity to further de
velop the understanding of user involvement in technology management
processes.

At the organizational level, a similar pattern is observed as one of the
most central challenges when innovating organizational processes with
new technology are not usually the technological problems that need to be
solved. A more frustrating part of the process is to understand what the end
users of the system really need, Le. their both expressed~ unexpressed~ un
certain and unidentified needs (Leonard-Barton 1998~ p.183ss). Independ
ently of how good the technical solutions are, if technology does not pro
vide value to the end-users, it will not be accepted nor used. Although the
problem of understanding the users' needs is not a unique issue to the hn
plementation of wireless information systelus there are a number of topics
that make it specially challenging and they will be developed here.

The involvement of users in the development of new products and proc
esses has been widely docunlented, however there is still much we do not
know about how and why user participation sometimes delivers benefits
and sometimes not (Leonard-Barton 1998 p.94; Gallivan and Keil 2003).
User involvement from a product development approach in Inarketing has
been \videly documented and described. The best-known research in the
area of customer innovation is probably that of von Hippel (e.g. 1982,
1986, 1988). Here the focus is however on adopting infonnation systems at
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Introduction
This paper is about innovation processes studied in the light of the involve
ment of users during the development, implementation and usage of wireless
information systems in organizations. The coincident appearance of a widely
popular innovation, wireless information systems and the renewed interest
for socio-technical aspects of information systems development (Wallace,
Keil et al. 2004), provides an opportunity to further develop the understand
ing of user involvement in technology management processes.

At the organizational level, a similar pattern is observed, since one of the
most central challenges when innovating organizational processes with new
technology is not usually the technological problems that need to be solved.
A more frustrating part of the process is to understand what the end-users of
the system really need, i.e. their expressed, unexpressed, uncertain and
unidentified needs (Leonard-Barton 1998, p.183ss). Independently of how
good the technical solutions are, if technology does not provide value to the
end-users, it will not be accepted nor used. Although the problem of
understanding the users' needs is not a unique issue to the in1plementation of
wireless information systems there are a number of topics that make it
specially challenging and they will be developed here.

The involvement of users in the development of new products and processes
has been widely documented, however there is still much we do not know
about how and why user participation sometimes delivers benefits and
sometimes does not (Leonard-Barton 1998 p.94; Gallivan and Keil 2003).
User involvement from a product development approach in marketing has
been widely documented and described. The best-known research in the area
of customer innovation is probably that of von Hippel (e.g. 1982, 1986,
1988). Here the focus is however on adopting information systems at the
organizational level. Nevertheless the marketing area has been a source of
inspiration for this work.

Therefore in this article different types of involvement will be investigated.
The aim of this research is thus to investigate underlying dimensions of
n10bile user involvement.

Methodology
This paper uses a single case study that describes user involvement during
the implementation of a wireless information system at Graninge Timber
AB, a forestry and sawmill company located in the northern part of Sweden.
The company implemented a wireless information system to improve their
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supply chain management. Although the description included in this paper
describes the process during the early 1990s the company has gone through
some mergers and acquisitions, which are still the object of research.

Several data collection methods were used, including interviews, secondary
source material and system docunlentation. Furthermore, case study reports
were reviewed by the interviewees. The description included in this paper
borrows heavily from Nilsson (2000). During the process to develop the
conceptual results presented in the paper, the analysis has continually
alternated between theory and practice. The primary objective of the case
was to use it for illustrational purposes. However, it has also improved the
final results.

Although user involvement is an important issue independently of the
technology being studied, this paper will specifically focus on the manage
ment of wireless information systems (WIS) for mobile workforces. As
wireless information systems are but a sub-category of information systems,
we will now briefly discuss sonle distinctive characteristics of a wireless
information system. (a) The novelty of the technology makes user involve
ment a central issue. In fact, during the early phases of their development,
technologies are formed in close collaboration with the users. As technology
matures the technology commoditization process shifts the locus of
development from users to vendors; (b) Invalidation of the unity of time and
place. This general feature applied to mobile workforces particularly means
ubiquity data access. New opportunities appear for the users since work
forces are able to access data at different locations. On the other hand the
invalidation of time and place enables the development of navigational
monitoring systems, i.e. systems that make usage more easily monitored. In
addition, the implementation of WIS reduces work freedom. Workers have
to adhere to the fixed pace as the reduction of inventory buffers makes
workers increasingly dependent on work-flow time-sequencing that is
governed by the technology employed; (c) Conlplexity of the system.
Wireless information systems consist of interconnected parts interacting with
each other in such a way as to produce unpredictable outputs. They combine
both services and products including hardware, software and network
equipment as a whole. This complexity makes integration between the work
system and the technical system more intricate.
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Mobile User Engagement for Innovation
This section starts with a clarification about terminology being used in the
remainder of the paper. Although the term user involvement has been used
so far, Barki and Hartwick's (1989) distinction between user participation
and user involvement introduces a subtle but important distinction for our
purpose. Involvement is described as a subjective psychological state,
reflecting the in1portance and personal relevance of an issue (psychology), of
a product (marketing) or of one's job (organizational behaviour) or finally of
a system to its user (IS) whereas participation can be defined as the activities
that users or their representatives perform in the system development
process. The later introduction of the term engagement by Hwang and Thorn
(1999) as a common tern1 to refer to the two tern1S n1entioned above will be
used in the rest of the paper (cf. Figure 1 below).

User Engagement
f-------------------u~~-~--------------------]

i Involvement i
! (Importance & Personal Relevance l
! of a system to the user !._----------------------+-----------------------
:-------------------------------------------------l

I part~~;~tion I
l (~~~~~~~i::~_~~_~~~!_~~~) j

Fig. 1. Distinction between participation and involvement

There are a number of reasons for engaging users in the implementation of
new technological systems in organizations. Some of these are reduction of
risks; rapid diffusion of systems (Alam and Perry 2002); catalysis for new
ideas (Magnusson 2003); user education (Alam and Perry 2002) or mutual
learning (Magnusson 2003) in the form of input provisioning during the
systems design process (Hwang and Thorn 1999).

The n1ain goal for involving users in the adoption process of new techno
logical systems within the area of information systems research has been the
successful implementation of technology. Thus, the main dependent variable
studied has often been system success, representing the overall goal for
involving users in the design process (Tait and Vessey 1988) (Hwang and
Thorn 1999). Salem (1996 p.145), for example, explains that: 'It is
intuitively appealing that user participation leads to system success".

A discussion along three mobile-related key elements of user involvement in
Alam et aI's (2002) follows here.
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a. Type of user: For delimitation purposes it may be informative to include
the distinction used in the marketing area between customers and consumers
(cf. Magnusson 2003 p.23). Users of a certain system can be represented by
customers, consumers or employees. There are two central din1ensions in
this distinction. First depending on whether the user is internal or external to
the producing organization you can distinguish between custon1er and en1
ployee. Second, depending on who consumes the acquired product you can
distinguish between customer and consumer.

Looking at the first dimension, a central issue appears in connection with
user engagement. En1ployees are in general more accessible to the innovat
ing organization than its customers. Therefore expensive focus-group
interviews or field experiments with customers are seldon1 required in this
particular case. Nevertheless the versatility of usage patterns and contexts in
which usage takes place pose other types of constraints such as the difficulty
of directly observing mobile users. In addition, whereas customers often
decide on the adoption of a product by themselves, employees are expected
to adopt new technology based on someone else's decision, such as in the
case of the implementation of a new corporate e-mail system.

Table 1. Focusing the research.

Another important distinction is that customers often pay for the usage of a
product whereas employees get paid. When the customer and the user are the
same individual, he/she can be referred to as a consumer. In the present
study the focus is placed on the special case where the customers (organiza
tions paying for the systems) are different from the users of the systems
represented by the firm's employees as illustrated in Table 1.

b. Stages ofengagement: Another important issue is to determine when user
participation can be advantageous. Should users be involved in the pre
development stages or is engagement more convenient at later stages
instead? This issue connects to the life-cycle of the system. Robey and
Farrow (1982) make an analysis based on three different phases: (1)
Initiation; (2) Design; and (3) Implementation. They admit the need to
differentiate between phases where different types of activities take place.
Barki and Hartwick (1994) follow Robey and Farrow (1982) by basing their
discussion about user involvement on conflict resolution. Participation and
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influence may give rise to conflict, which can be solved through different
resolution mechanisms so that user involvement becomes an arena for
bargaining (McKeen et al 1994). Hartwick and Barki (1994) explain that
participation is required especially during the system development stage (or
the ISD phase). However according to the authors, during the pre-develop
n1ent phase and post-implementation stages it is more appropriate to aim at
involvement. According to this view on user engagement, a sketch n10del
can be developed as in Figure 2.

Initiation Design Implementation Usage
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Fig. 2. A life-cycle approach to stages ofengagement.

The involvement in the post-implementation phase has to do with the
attitude towards the system. A positive attitude will increase the importance
and the personal relevance of the system to the user, particularly as we are
dealing with mobile users who are n10re difficult to map out due to their
higher degree of location diversity.

c. Mode of engagement: The next step would be to fill participation and
involvement with content: what do these terms really mean? The mode of
involvement is thus related to what or how questions, such as what types of
activities are performed in the involvement process at the different stages of
development and use.

Newman and Robey (1992) introduce a relevant distinction, namely that of
analyst-led development and user-led development as the extremes of a
continuum and in-between joint-system development. They also introduce
the term equivocation to refer to a fourth state arising as a consequence of
communication problems. According to the authors the first n10de of
involvement is characterized by the use of structured and formal develop
ment methods whereas user-led development is characterized by high-level
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development tools. The joint-system development is characterized by the use
of prototyping as an effective n1ethod for information systems development.
Alam et al (2002) describe a number of activities that are useful in our
particular context although they are borrowed from the marketing research
area. These are face-to-face interviews, user-visiting and meetings,
brainstorming, focus-groups, observation and feedback, ethnography, etc.

It is now due time to look at the case of Graninge before analysing mobile
user engagement for innovation.

The Case

Graninge Timber AB is a forestry and sawmill company located in the north
of Sweden. The company implen1ented a wireless information system to
improve their supply chain n1anagement. The project (SKINFO) started in
the late 1980s when the company became interested in using radio
technology to enhance coordination between units operating in the forest
(harvesters and forwarders) and the main office for management and
planning of transports. The company experienced a number of problems that
led to the in1plementation of a company-wide solution.

Ideas about how to utilize wireless data con1munication in the supply chain
management started to appear around 1988-1989 when a radio work-group
was made responsible for analyzing the problem of work coordination to
reduce the time spent searching for sawn logs out in the forest. This pre
phase was called the mobility-quest phase.

At the same time, SkogForsk (the Forestry Research Institute of Sweden)
and Telia (incumbent telecom operator in Sweden) approached Graninge
who during the n10bility-quest phase had allocated son1e money budgeted for
wireless data communication projects. Skogforsk had previously approached
Domanverket (now Sveaskog AB) another Swedish forestry and sawmill
company but negotiations between them did not work out. Graninge had
moreover some enthusiastic persons - one could even call them visionaries 
during this period who were keen to launch new projects that could make the
supply-chain more effective.

The initial forn1al project included a pre-study (pilot) and a second phase for
implementing and rolling out the solution. In the pilot project participants
from Graninge, Telia and SkogForsk were put together. Moreover as the
team lacked competence in information system integration Telesoft Uppsala
was invited to join the project team by Telias initiative. The project started
around 1990 and in May 1995 it was officially completed.
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a. The Pilot Project: The pilot project consisted of a steering committee with
participants from the main actors established; a project team with users from
Bollstabruk sawmill (3 work-leaders and a representative from the head
office); system developers and a project manager from Skogforsk. In
addition the pilot project was carried out in close cooperation with nine
operators. They developed the system for three machines (one harvester and
two forwarders). The project group included three operators per machine
from the Wilhelmina forest district that worked in shifts from 6 a.m. to noon.
One of the project leaders was clearly an enthusiastic person that could take
the computers honle to test functionality even at weekends. He was then
nearly 60 years old but very active.

During this phase a functional system was developed and ready for being
implemented on full-scale already 1992. The pilot project included a
definition phase consisting of mapping current operations (IPUV) and a
design phase when the specification for the base system was developed and
designed. Some add-on functionality was also discussed. However due to
time constraints it was never inlplemented. During this phase Telesoft
advised the project team to choose a HuskyHunter16 as the wireless vehicle
conlputer.

Activities connected to the development of the information system at the
sawmill were carried out by SkogForsk resulting in the software package
Local Info. Changes and modifications were made during the pilot project in
close co-operation with the end-users. The system development activities for
the mobile side were carried out by Telesoft. They developed a prototype to
get feedback fronl nlachine operators on the interface and functionality at an
early stage of the pilot project. The first prototype without radio communi
cation was already finished at the end of the year 1990.

As Nilsson (2000) points out: "Birger Risberg described the project
participants as real enthusiasts who sacrificed nights, weekends and even
holidays. Without the enthusiasm and will to sacrifice leisure time among
these people the project would never have come off'.

During the pilot project there were technical problems with radio communi
cation. A number of complaints from the users of the system emerged as it
was considered cumbersonle and difficult to use. The project went through a
hard time and it was only thanks to the enthusiasm of key individuals that it
survived.

Users were from the beginning involved in the design of interfaces and
routines. They carried out the testing of the prototype so that additional
development could be made before the equipment was tested in the final
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pilot project. The specification of the system was difficult due to the fact that
there was no previous experience within the area of the forest sector. During
the project users had the opportunity to give their viewpoints about the
systems. One example is that when working on the detailed specification of
the routines for the vehicle computer one saw the need of being able to print
out salary cards in the machine. This function was then added. Also the
database in the office was compressed to enable quicker data processing
when calculating bonuses.

b. Roll-out: The pilot project was finalized in 1992 but the organization
delayed the full roll-out decision more than one year. It was not before 1993
that the decision to go ahead was taken. The decision involved the total
workforce of approximately 100 machine operators that would start using
the new system for reporting activities. For many of these Skinfo was their
first contact with IT. Some did not even know what a keyboard was. This
period was before the Internet had become widespread.

The company divided the woodland into five districts that needed to be
upgraded to the new system. The roll-out was carried out one at a time. First,
representatives from Ericsson visited machine operators and installed the
computers in the harvesters and forwarders. Then the project leader from
Skogforsk, Bertil Liden, visited all machine operators and installed the
software and demonstrated the application for the users. After that they
could play around with the system a couple of days before an indoor training
session was arranged. All machine operators were visited during the roll-out.
There was relatively little training: one half-day indoors to demonstrate the
functionality. Additional testing was provided and then a final meeting to
resolve specific problems was arranged. All together the training session
covered one full-day.

Work-leaders in each district were responsible for roll-out and acted as
ambassadors for the project. They were responsible for helping with the roll
out and took care of problems that could develop in the field. One issue that
emerged was that people are often afraid of admitting they do not understand
something. And as Skinfo in particular was such a new concept for end-users
they often adopted the strategy of keeping silent.

c. Usage: Bertil Liden tells with pleasure one story from a machine operator
who commented for one of his colleagues that he now felt himself a part of
the IT-society. Skinfo had enhanced his status. He felt he had been upgraded.
Operators now were able to send faxes and to some extent messages could
be sent between machines acting as a rudimentary and very primitive form
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of an e-mail system. For many this meant their first contact with the IT-era.
The work was made more interesting for machine operators.

Nevertheless the first step is not equally big for all people. Thus the
implen1entation had to proceed slowly and with parallel systems initially.
This was however not always the case and due to rapid implementations the
users often blamed SKINFO for problems despite the fact that failures
depended on the users.

Regarding the usage, operators were obliged to send rapports to the sawmill.
This fact encouraged usage and increased the technical skills of the
operators. "This is similar to playing the piano, you have to train again and
again" said Bertil Liden. In the long run this had a positive effect. Through
the usage of the system increased information became available: so much so
that the competitive spirit between operators in different districts developed.
By knowing the number of fallen trees competitions between the districts
were arranged. This increased the spirit of the workers in the districts.

Discussion and Results
The description given above is an example of an organizational innovation
process where a wireless information system was implemented at an early
stage. In the late 1980s there was limited experience about the usage of
wireless data communication. Skinfo represents therefore an early example
of a project that benefited from heavy user engagement. Obviously, the case
would be different if we were dealing with mature technological innovations
which are out of the scope of this paper. Even though the case is 15 years
old, we can still see similar patterns in many recent implementations of
wireless information systems as an indication that son1e of the issues raised
in the paper are still relevant.

Let us now proceed to the analysis of the different aspects of engagement in
the Skinfo case presented above. First, the Graninge case illustrates the
importance of visionaries to give a flying start to the whole project. Often
these visionaries inject new life during the initial phases of the process.
However, it is clear that their engagement is not limited to the initial phases
of the innovation process. Moreover, this commitment is based not so much
on concrete activities but on enthusiasm and encouragement. This is
especially important in the case where development is led by experts and the
workers' involvement in decision-making is only limited to consultation. It
is dOlLbtful that system design methods carried out by experts and presented
in an authoritative way will lead to participation in and ownership of the
resulting work processes (Niepce and Molleman 1998). The n10st adequate
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design con1es from those whose jobs are under review. In the case of WIS,
where technology has centralizing effects and a strong influence on work
flow activities becoming more interdependent, it is hard for it to succeed if
such design methods carried out by experts alone are employed.

Furthermore, the Graninge case showed an example of ongoing changes
made by users as a result of engagement by participating in concrete
development activities. This was in addition carried out early in the pilot
phase. The functionality added to support salary cards illustrates this fact.
This could be understood as an unplanned change requirement that became
evident along the process. The need for circles of experimentation and
learning is thus illustrated.

Prototyping was moreover considered necessary in the case above as a
powerful n1ethod during development. Nevertheless the choice of site to test
prototypes is also critical (Leonard-Barton 1998 p.96). Through prototyping
and continuous evaluations in close cooperation with users the risk for
overshooting is decreased. Otherwise, the absence of users in such a process
may lead to the development of too much functionality that may never come
into use (overshooting).

Another interesting fact emerging fron1 the case is that the design process
started by re-designing existing activities and people's roles. People with
interdependent tasks had to be interconnected. In the case of n10bile
workforces the data requirements are truly complex. The larger level of
complexity, referred to in the introduction, may not be solved by just putting
persons with similar tasks together as this in many cases may not be possible
at all. However a difficulty also observed above is the versatility of user
patterns of mobile workforces. This makes the mapping of current operations
more difficult.

Furthermore, the issue of first-step balance was also raised in the case
description. This in relation to the implementation phase (called roll-out in
the case) means that the first step is not equally big for everyone. For
example the amount of effort necessary to understand the concept of data
transfer is not equally large for all n1embers of the organization. Especially
in the case of Graninge, the concept of mobile data was unknown to some
parts of the organization, unclear to others, while within the pilot team we
could find experts in the area.

According to the role of human resources during the system development
phase, it is important that the means utilized, i.e. the information systems, fit
the ends. For instance, the work system has to fit the technical system. In our
particular case the implementation of WIS makes the workflow both more
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effective and technology dependent. Stress factors due to technology
illiteracy may thus appear. In the case we see the keep silent reaction of
some machine operators. This is evident during the in1plementation and the
usage phases of the system implementation process. When n1achine
operators feel that technology overwhelms them instead of influencing the
development and implementation process, the "keep silent" position is
adopted.

This is extra critical in the case of WIS due to the risk of revelation of
patterns that make work/usage more easily monitored and therefore the
boundaries of privacy traversed. This fact was not directly observed in the
Graninge case. An explanation for this n1ay be the training sessions during
the roll-out phase.

These are just but a few examples taken from the Graninge case. These have
been distributed in the n10del developed earlier in order to illustrate how
different activities vary during the process (cf. Figure 3).

Initiation Design Implementation Usage
Intra Pilot Roll-out Usa e

Visionar~

Salary
Card

Increased coordination
and control

I Keep Silent 11 Lead-Users I

Fig. 3. The Graninge case from a user-engagement perspective

An observation that can be drawn from Figure 3 is that both involvement and
participation are present in the different phases of the innovation's life-cycle.
Earlier contributions such as Hartwick and Barki' s (1994) intention to
separate participation and involven1ent may be completed with a view where
both are required but where the degree of engagelnent may be different.
Moreover, in connection with the issue of innovation introduced above user
engagement particularly means that innovation processes should not be
regarded as a development process alone but a technology appropriation and
the related social practices of usage associated to the process.
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As far as mobile users are concerned, the conclusion of this present research
is that there is a need to understand the workplace environment of the users.
Researchers should be involved in the development of prototypes after
observing the users. Their empirical setting is however based on the
establishment of meetings. In the case of mobile users this observation n1ay
become more complicated as the variety of locations may impose certain
restrictions.

A couple of new ways for developers to become users and for users to
understand developers were described in the paper. This is for example done
by applying use cases as a way to freeze change requirements from mobile
users. However a deep training in these use cases is necessary as the users
being located in the field may have a more reduced access to tacit know
how. Considering the impact and benefits achieved in the project, Graninge
has become a best-practice example because of its pioneer-role in wireless
data comn1unication and user involvement.
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Abstract
Companies invest large amounts of money in new technologies. Not
surprisingly, much of the research carried out in relation to IT-investments
has focused on the adoption of new technology and the related
implementation barriers such as knowledge barriers and psychosocial
factors. However, the process ofabandoning old technologies has not been
so much in focus.

In this paper, the analysis focuses on renewal investments where subsequent
technology generations fulfil a similar application role. Taxi Stockholm is
used to illustrate this long-term process where slowly evolving requirements
on the dispatch function over time forces technology changes.

A CCT-model is presented using Customers, Companies and Technology as
factors to support the understanding oftechnology shifts. This model is used
to express the relation between the application role and technology
generations. The importance ofconsidering not only a complete life cycle of
a specific technology, but also multiple such technologies providing a long
term perspective is stressed.

As the use of IT matures in companies, adopting new technologies
increasingly means abandoning old technologies. By combining a business
perspective (through the application role), a technology generation
perspective and a technology switching perspective and finally adding the
time component, an analytical expression is presented.
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L Introduction

Companies invest a lot of resources in new technologie!>.
There is a widespread assumption that the- mechanism of
innovation is closely related to such investments, which
often are IT~related (BaskerviHe and Pries-Hcje, 2001,
Karlsson and NystrijBl, 2(03). Investing for innovation
purposes, however. imply a high degree of uncertainty sincc
aspects such as timing and cost control issues often turn out
to be difficult to manage.

Not surprisingly. much of the research carried out in
relation to IT~invcstments has focused on the adoption of
new tecbnology and the relatcd implementation barriers
such as knowlcdge barriers (Attewell. 1992) and psychoso
cial factors (Orlikowski, 1992). The process of abandoning
old technologies has not been so much in focus; instead
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the adoption or new technologies has been central 1'01'

fT-innovation slUdies. This type of research often assumes
investments and implementation of new technology to be
dean slate projects with little or no prc-existiog: applications
to be considered. However. this conception of technology
adoption tends to ignore the organization's existing
IT~portfolio and current solutions.

Our observation is that the fact that companief> today
manage quite complex IT portfolios that evolve over time
(Marlensson, 20(3) has not yet fully influenced the IS
research community. The amount of research on this issue
does not reflect its impoltance for practitioners, even though
SDme scarce research does exist (e.g. Weill and Vitale, 1999~

Ward and Peppard. 20(2). This paper will focus on renewal
investments where the application role rem.tins stable, but
!>ubsequent technology generalion~ result in overall
improvement of the organization's IT platform. Thus. our
research aims at covering not only adoption and implemen
tation of new technology but also abandonment of obsolete
technology.
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Introduction
Con1panies invest a lot of resources in new technologies. There is a
widespread assumption that the mechanism of innovation is closely related
to such investments, which often are IT-related (Baskerville and Pries-Heje,
2001; Karlsson and Nystrom, 2003). Investing for innovation purposes,
however, imply a high degree of uncertainty since aspects such as timing and
cost control issues often turn out to be difficult to manage.

Not surprisingly, much of the research carried out in relation to IT
investments has focused on the adoption of new technology and the related
implementation barriers such as knowledge barriers (Attewell, 1992) and
psychosocial factors (Orlikowski, 1992). The process of abandoning old
technologies has not been so much in focus; instead the adoption of new
technologies has been central for IT-innovation studies. This type of research
often assumes investments and implementation of new technology to be
clean slate projects with little or no pre-existing applications to be con
sidered. However, this conception of technology adoption tends to ignore the
organization's existing IT-portfolio and current solutions.

Our observation is that the fact that companies today manage quite complex
IT portfolios that evolve over time (Martensson, 2003) has not yet fully
influenced the IS research community. The amount of research on this issue
does not reflect its importance for practitioners, even though some scarce
research does exist (e.g. Weill and Vitale, 1999; Ward and Peppard, 2002).
This paper will focus on renewal investments, where the application role
remains stable, but subsequent technology generations result in overall
improvement of the organization's IT platform. Thus, our research aims at
covering not only adoption and in1plementation of new technology but also
abandonment of obsolete technology.

Abandonment is often motivated by lacklustre performance of old technolo
gies, which may be due to the economical, technical or physical ageing of
existing technologies (Karlsson, 1988), government legislation (Achilladelis
and Antonakis, 2001), competition among firms (Leoncini, 1998), etc.
Independent of the underlying reasons that may initiate the renewal process,
decision-makers often face a challenging problem to find the optimal timing
of the technology transition. The abandonn1ent of old technologies implies
high costs due to path dependencies arising from earlier applications. The
issue then is to be able to maximize the utility of existing technologies,
minimize the switching costs of the transition and at the same time cope with
uncertainty.



302 • Re-innovating the Existing

Starting from the technology life cycle, this paper discusses how sequential
technology generations fulfil an application role in the company. This is
illustrated by the Taxi Stockholnl case. An analytical model that describes
the process of technology switching at organizations is finally presented. The
discussion aims at increasing understanding of the application development
through successive technology generation renewals. But first we turn to
some methodological issues.

Methodology
Our main sources of inspiration for this paper have been theories about
technical change and experiences from real-life situations in conlpanies. We
have used a single-case approach where data was collected during the fall of
2001 by one of the authors. Several data collection nlethods were used,
including interviews, business process modelling, public material, project
documentation and system demonstrations. The use of multiple data
collection methods has allowed for data triangulation (Denzin, 1989).
Furthermore, case study reports were reviewed by the interviewees, and two
expert sessions were organized to discuss previous findings.

During the process to develop the conceptual results presented in the paper,
we have worked iteratively between theory and practice. The primary
objective with the case was to use it for illustrational purposes. However, it
has also helped us to develop and improve the final analytical expression.

Finally, we have chosen to present our results through an analytical
expression. In natural science, mathematics is the ideal form to express
theory. Although less common in social sciences, we found it helpful in
order to establish accurate relationships between concepts in a consistent
way (cf. Lee, 1999, pp. 12-13).

Technological change
Schumpeter (1939) based his ideas on technological change on the
assumptions of disequilibrium, non-linearity, cumulativity and path
dependency. Many, ifnot most, theories on technological change have since
then been based on Schumpeter's work in some way. The technological
system theory (Metcalfe and de Liso, 1996) is one exanlple. Leoncini et al.
(1996, p. 417) use the concept of technological system by taking into
consideration different interacting components to explain technological
change. They suggest four sub-systems as important when explaining the
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root of such change: the science and technology sub-system, the industrial
sub-system, the commercial-market sub-system and the institutional one.
Thus their effort tries to explain technological change beyond the analysis of
particular technological artefacts. This effort is similar to the approach taken
in this paper, which will apply the product life cycle beyond the individual
product or technology by considering the application portfolio in the
company.

The life cycle concept

The life cycle concept is well established both empirically and theoretically.
The term was introduced during the early decades of the 20th century
(Kuznets, 1929; Schumpeter, 1939). The concept was developed later during
the 1960s by Vemon (1966) and Hirsch (1967). Since then a number of
researchers have contributed to the establishment of the concept (cf. Kim,
2003, p. 372).

The product life cycle theory explains how a product develops through a
number of different phases from introduction to growth, maturity and decline
(Forrester, 1963; Brockhoff, 1967). Karlsson (1988), based on Cole (1981)
and Batten and Johansson (1987), even considers a conceptualisation and
creativity phase prior to product introduction, which we find important to
take into account for the purposes of this paper. Although the number of
stages and their labels differ, the general idea renlains the same, i.e. to
explain the product's development through its total life span. In Fig. 1 below
we illustrate our conceptualisation of the product life cycle.

The product life cycle concept has proven to be a powerful analytical tool to
describe product development. Therefore, the concept has been applied at
different levels not only to study products but also technological innovations
(cf. Bauer and Fischer, 2000; Chase et aI., 2001).
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Fig. 1. Product life cycle.

Kin1 (2003) defines a technology life cycle as the life cycle through which a
technology generation evolves. Thus we would like to introduce for the
purpose of this paper the concept of the application life cycle, which is
closely related to the earlier uses of the concept. The application life cycle,
however, differs from the technology life cycle since it deals with a company
applying some technology to create a value proposition rather than a
technology itself.

A company perspective on technology change
It is noteworthy that even though product life cycles are comn10nly applied
to products, and thus linked to the typical S-shaped curve of diffusion
(Rogers, 1995), it is more seldom applied to an organization's use of a
technology. In 1974, Gib~on and Nolan (1974) published an influential
article on stages in electronic data processing growth suggesting four stages
of growth: initiation, contagion, control and maturity.

A slightly different approach was used by McFarlan et al. (1983) who
identified four phases for technology assimilation, i.e. instead of studying the
electronic data processing of the whole company (as Gibson and Nolan did),
they studied the assimilation of a specific technology. The four phases are
Identification and initial investment, Experimentation and learning, Control
and finally Widespread technology transfer. With minor adaptations, this
model is still in use (Applegate et aI., 1999).

There may be many reasons for the exclusion of the abandonment phase
from the model. In Gibson and Nolan's case (1974) this is to be expected
since they are studying the company's use of information technology, which
is likely to be an on-going process up until the company itself is closed
down. In the case of McFarlan et al. (1983) one interpretation is that the
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model focuses on assimilation of new technology. The decision not to deal
with the abandonment of the technology is, however, not made explicit.
Other studies, such as Nilsson (1991), present a life cycle model for
information systems consisting of the three phases development, operations
and maintenance and decommissioning.

Quite naturally, innovation studies have traditionally focused on the early
stages of the product life cycle, that is product introduction and market
growth. However, the mechanism of innovation and technical change can be
explained by not only the introduction of new technology or the imitation of
existing technology but also by the removal of an obsolete technology (cf.
Karlsson and Nystrom, 2003).

In this study, we will focus on the abandonment of obsolete technology and
the interrelation with adoption of the next technology generation. Therefore,
we will study subsequent life cycles for a particular application through its
development along technology generations. To do this, we will now turn to
Taxi Stockholm and see how that organization has lived through several
technologies related to their taxi dispatch system.

Taxi Stockholm
Company introduction
Taxi Stockholm AB is a taxi company owned by Taxi Trafikforening, a 101
year-old Swedish cabdriver cooperative with a men1bership of about 1000
taxi owners. Operating in a deregulated market, Taxi Stockholm runs by far
the largest taxi circuit in Sweden with over 1500 vehicles and a total
capacity of around 50,000 transport requests per day. In year 2000 drivers
con1pleted 9.3 million trips representing a turnover of 1500 million SEK and
a profit of 9.1 million SEK. Taxi Stockholm employs 163 people and has
3840 cabdrivers associated.

The heart of Taxi Stockholn1 is located at Luntmakargatan 64 in downtown
Stockholm where the dispatch system matches around 25,000 transport
requests per day with available cars. Reservations pass through the customer
service centre and are relayed on to drivers via the taxi dispatch system.

The technological platforn1 of Taxi Stockholm is built upon four different
systems where the dispatch system is one of these four components (see Fig.
2). The Telecom system is the interface used when the customer proceeds
with a Taxi reservation. Once the customer transport need has been
registered, the Dispatch System matches the requirement with an available
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car. This system represents the heart of the Taxi business. The next
component of the platform is the Radio system keeping track of Taxi
Stockholm's entire taxi fleet. Finally, the Mobile Equipment component
constitutes technology located in each particular car and represents the
driver's toolset for his or her daily work.
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Fig. 2. Technology platform components at Taxi Stockholm.

Today, it takes around 6 s to allocate an idle car fronl the instant the
custonler contacts Taxi Stockholm's call centre. The underlying dispatch
process can be divided into four different steps. First, a customer contacts
the call centre through any of the channels available (telephone, Interactive
Voice Response, Internet, etc). Second, the confirmation of location process
starts. The main objective is to identify the origin of the customer. Third, the
dispatch system allocates a car. Finally, the car is contacted and it picks up
the customer.

Situated in the heart of Stockholm the call centre carries out the allocation of
custonlers and taxi drivers. The main parameter that influences the allocation
process is the location of the customer. The city of Stockholnl is divided into
200 zones, and any zone that currently contains a customer that has required
a taxi is called a primary zone. Each such zone has a number of adjacent
zones called backup zones. The customer is assigned among the available
taxis in the primary zone. If there is no available taxi in that zone, an
available taxi in a backup zone is selected.
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Need for improved mobility
Taxi Stockholm computerised its dispatch system already in 1984. The
company then used a combination of Telia and Volvo systems called Taxi80.
The system was originally developed in the late 1970s by a small organiza
tion within Volvo Busses, Volvo Traffic Information Systen1s. The name
was chosen because the company tried to sell the system together with taxi
cars for the Moscow Olympics in 1980 (Holmen and McKelvey, 2002).
Later on, Telia further developed the system for mobile data applications by
integrating it with its Mobitex system for radio communication. It lasted
until 1991 when Taxi Stockholm migrated to a Motorola system called
TaxiPak. Lack of programmers of the old RSX11-language used in Taxi80
increased consult tariffs incurred when upgrading the system. Thus, it
quickly became obsolete. The migration was performed by a forklift, or big
bang, process where the old systen1 was replaced all at once. The n1igration
was problematic and resulted in extensive downtime periods.

When the new Motorola system was in1plemented it allocated 12 frequencies
to the 12 masts located around the city. Each mast, therefore, used one radio
channel and when a car moved between different city zones, the radio
channels were allocated to the car depending on proximity to the masts.
However, the channels easily become overloaded, especially in dense areas
such as the city centre. One consequence was that drivers had to wait up to
30 s between interactions with the mobile terminal. Drivers were annoyed at
this. Atten1pts to reduce the interval down to 10 s failed due to traffic
congestion problems. Bandwidth shortage led the company to revise the
Motorola-based infrastructure. Thus, load balancing was a driving factor
behind the late 1990s upgrading of the system. Re-using the limited number
of channels to obtain better load balancing was an in1portant requirement for
the new system.

Another problem with the old system was the process of checking into a
particular zone. With TaxiPak, drivers used to check into a zone manually.
This process was inefficient and caused lost business. For example, drivers
were aware of the high demand on the route Kista-Arlanda (a route joining
Kista, a dense industrial suburb, with Arlanda, the main airport). Many
drivers on their way to Arlanda airport checked into the Kista zone, even
though they had not even arrived at the airport yet! As a consequence,
available taxis arriving to Kista were allocated high queue numbers on
check-in at the area. A large number of available taxis therefore left the
zone, discouraged of getting any customer although no free taxis were
actually available at Kista as they had yet to arrive. An automatic check-in
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process dependent only on the car's location and not on drivers' wishes was
therefore required.

Finally, the taxi industry is shifting from the traditional radio/voice method
of managing fleets to more efficient data operations. This implies future
customer demands that cannot be addressed by today's system. For example,
Taxi Stockholm expects that precise information on time of arrival will soon
be required by customers as will route taxes based on distance rather than the
taximeter. Moreover, drivers are in need of advanced information and
probably future services like navigational systems, Inten1et access, etc.
These expectations and others, not yet identified, will have to be meet by the
new system.

Better load balancing, automatic check-in process and future customer
information requests represent the three main needs for improved n10bility
identified at Taxi Stockholn1.

Migration
Due to the aforementioned problems, the company realised that their
technology platform had to be modernised to meet future customer demand.
The process started in 1998 when a group was established to revise the
dispatch, radio and mobile systems.

Market research was carried out, and around 10 different potential providers
were evaluated. Taxi Stockholn1 decided to abandon the Motorola platform
and to install a solution provided by a Canadian company called Digital
Dispatch Ltd. Digital Dispatch System (DDS), the company's flagship
product, would provide Taxi Stockholm with a complete solution for the
dispatch (PathFinder), radio, and mobile tern1inals at the cars. The company
abandoned the Motorola system for two reasons, namely Motorola's
decreasing interest in the taxi industry and the fact that the terminal
equipment offered by the company was based on thin clients, without any
processing capacity. Due to a slow-connection of 9600 bps Taxi Stock
holm's fleet needs processor capacity at the terminals in order to decrease
traffic-load.

The upgrading of the system was to be performed during a 3-year period.
The migration strategy agreed upon was a seamless upgrade instead of the
forklift approach used previously. The company is today halfway with the
implementation, which will be carried out in three different steps.

First, the radio infrastructure will be upgraded. Two main goals will be
achieved with the upgrade of the system. Due to the bandwidth shortage in
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the current infrastructure and the fact that no additional frequencies will be
made available by Sweden's National Post and Telecom Agency, frequency
reuse was necessary. DDS will deliver a new infrastructure that places each
frequency on three adjacent masts instead of one frequency per mast. To
avoid interferences between the different radio signals, base stations send
alternately within short time intervals. Allocation of frequencies on several
masts increases capacity, especially in highly dense areas such as Stockholm
city. The other goal with the new infrastructure is to achieve higher
throughput in the network. These two actions will increase the capacity of
the network by 50%, which enables for faster interactions with the mobile
terminals, availability of new services from the cars, etc.

Second, the mobile terminals in the cars will be replaced with aDDS
terminal. The replacement has been carried out gradually by one frequency
channel set up and 50 terminals installed at a time. Finally the dispatch
system will be replaced. Pathfinder will replace TaxiPak. However, the
upgrade will be postponed if problems are experienced before that.

Technology shifts
One of Taxi Stockholm's most essential business needs focuses on the
dispatch of customers. In the description above we can observe how the
company over time has implemented three different technology generations
in cooperation with different suppliers as illustrated in Fig. 3.

Technology
Generation

Supplier

System

1st Gen

Volvo &
Telia

Taxi80

2nd Gen

Motorola

TaxiPak

3rd Gen

DDS

PathFinder

Conlputerization
Dispatch

Change
Drivers

Bandwidth
Shortage & Load

Balancing
-- - --- - - -- - - - - -- -- - - -- - - -- - - -- - -- -- --- - - - - -- -- - - -- - - - -- - - - - - - - - - - -- - -- ---- - - -- --

Migration
Strategy

1984

Big Bang

I

1991

Seamless
Upgrade

I

1998

Fig. 3. Technology shifts at Taxi Stockholm.

The different technology generations were implemented to meet the
customers need to be dispatched. Taxi Stockholm's need to be able to
dispatch customers remained stable over time at the same time that
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opportunities derived from new technological advancements changed the
way and level of efficiency of the dispatching process. The timing and
decision of technology renewal was central for the company to become a
leader of an old-fashioned industry.

Discussion
Application roles and the eeT-model
The story of Taxi Stockholm can be considered as an example oftechnologi
cal change at the organizational level. To explicate the process leading up to
the need for technology generation switches we would like to introduce our
CCT-model (see Fig. 4 below). Its core components Customer, Company
and Technology can be found in other frameworks such as Bjom-Andersen
et al. 's (2003, p. 156) MTO-framework consisting of Market, Technological
and Organizational factors. Moreover, our CCT-model builds on Leoncini et
al.' s (1996) conlponents described above, namely science and technology,
industrial, commercial-market and institutional. Worth noticing is that the
institutional component is not explicitly included in our model since the
focus of the article is on the organizational level. This is not to be interpreted
as if institutional factors are not important. Rather, other factors are in focus
and it is fully acknowledged that the factors of the model exist and interplay
in an institutional environment.

The CCT-model helps us to understand technology shifts by addressing the
following three aspects:

• What does the company offer?

• What do the customers demand?

• What can the technology provide?

The intersection between Company and Custonler reflects the organization's
value proposition; there is an application role to be fulfilled. For example,
Taxi Stockholm's value proposition is to dispatch customers with transpor
tation needs. Therefore, the company makes use of a dispatch application to
fulfil this need. The dispatch value proposition of the company is therefore
fulfilled by the dispatch application role. This role can be fulfilled by
different technologies reflected by Technology circles of varying sizes each
covering different areas of this intersection. These circles are not stable over
time; instead they are continuously evolving since the answers to the three
questions above develop constantly.
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Taxi Traveler

Technology

Value Proposition

Mobile Technology

~ Value Proposition:
~ Dispatch customers

Fig. 4. CCT model.

The CCT-model presents a snapshot of how these factors interact. Taxi
Stockholm and its customers have always had a need for efficient dispatch of
available cars to prospective customers. In CCT-tern1s, this is reflected by
the intersection between Con1pany and Customer (the organization's value
proposition). Over time, this need has evolved as customers' demand and
what the company wants to offer have changed. The taxi industry is shifting
from the traditional radio/voice method of managing fleets to more efficient
data operations. Moreover customers have shifted their behaviour from
hailing taxis on the street to reserving through the call-centre. In the future, a
customer may for example demand precise information on tin1e of arrival,
route taxes based on distance and not based on the taximeter, etc. This is
conceptually illustrated in Fig. 5.

Company Customer Company Customer

Fig. 5. Evolving application role.

At the same time several technologies have met this value proposition as
described in the case above. At a specific point in tin1e a certain technology,
when applied by the company, manages to meet this application role to some
extent. In CCT-terms this n1eans that the Technology circle partly covers the
intersection between the Con1pany and the Customer. For example, the
underlying technology in both the Motorola and the DDS system would have
been able to fulfil the need of dispatching custon1ers. However, the DOS
system through reallocation of frequencies could offer a better-suited
technology and therefore the intersection with the value proposition is larger
as shown in a similar figure (see Fig. 6). The figure illustrates how different
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technologies at a specific point in time meet the business need to different
extents.

Company Customer Company Customer

Technology 1

Technology 2

Fig. 6. Different technology generations at a certain point in time.

Over time these circles will evolve in the same way as illustrated in Fig. 5.
Technology develops and more efficient ways of dispatching customers
appear. This indicates that the time aspect is therefore central in such an
analysis.

Application role and technology generations
A different way of looking at this is to study the relation of technology
generations and the application role over time. The application role is
constantly evolving over time and different technology generations could
provide this utility to varying degrees as illustrated in Fig. 7. The application
role function can conceptually be thought of as the area of the intersection
between the Company and Customer circles in the CCT-n10del. The different
technology functions on the other hand conceptually correspond to the area
of this intersection covered by the technology in question.

Utility
Application

role

Technology 2

Technology
3

Time

Utility

1984 1991

Dispatching
Customers

PathFinder
(3G)
DDS

1998 Time

Fig. 7. Application roles and technology generations.

Fig. 7 illustrates to what extent different technology generations are able to
fulfil the application role. At any given time, there n1ay be multiple
technology generations that to varying degrees are able to fulfil this role.
Companies more or less continuously have to evaluate emerging technolo-
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gies to determine whether switching to a new technology generation is
warranted or not. This process corresponds to Karlsson's (1988) product life
cycle phase of conceptualisation and creativity prior to the introduction
phase (see Fig. 1 above). The company also has the option of deploying
either one of these technology generations or multiple concurrent genera
tions, i.e. there are different ways of switching technologies.

Technology switching
Apart from the continuous challenge of reaching the full potential of
different solutions, companies also face the challenge of managing
technology switching. Even if, as in this simplified case., it is at every point
in time apparent which technology generation is superior, timing issues
become critical due to the lead times involved when switching technologies.

Looking fron1 a timing perspective there are a number of factors that
influence technology transition decisions that can be expressed in analytical
form. The goal normally is to maxin1ize the utility from the application
(U(t)). At any given point in time there can be one or more technology
generations able to provide this utility to different degrees. If F(t) denotes
the fraction of application utility potential a certain technology can provide
for the company at time t, F(t) will always assume a value 2:0 and ~1. In
CCT terms, F(tj corresponds to how much of the intersection between
Customer and Company that is covered by the Technology. U(tj-F(t) will
represent the utility the company enjoys as it successfully deploys the
technology.

In a simplified case, a company deploys one technology to gain the utility of
a certain application. If D(t) is used to denote whether a technology is
deployed at time t, it will assume the value of 1 if the technology is deployed
and 0 otherwise. The utility gained from time 0 to T by deploying a
technology in order to fulfil an application role thus becomes:

T

(1) fU(t)F(t)D(t)dt
o

By extending this to cover multiple technology generations we get:

T

(2) ~ fU(t)~(t)Di(t)dt
i 0

where F i and Di corresponds to technology generation i.
An important restriction in this n10re general case is that:
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(3) VtIDi(f) = 1
i

This simply implies that if one (and only one) technology were deployed,
D(t) would be 1 for this technology and 0 for all others. If multiple
technologies are deployed, they must be weighed in a manner so that the
'sum of their deployment functions' equals 1.

The two simplified migration strategies of big bang and gradual from
Technology 1 to Technology 2 would thus result in the D(t)-functions
illustrated in Fig. 8.

Alternative 1 Big Bang Alternative 2 Gradual

1i L 1DTechnology 1

""""----....

1t r-- 11 . r--Technology 2 L-L _ /
Time Time

Fig. 8. Deployment functions.

In terms of traditional life cycle research (e.g. Brockhoff, 1967) the
deployment function plays a role similar to the penetration level of a product
in the market. In the big-bang case Technology 1 goes from a penetration of
100 to 0% overnight as it is overtaken by Technology 2. In the gradual shift,
this takes place over some period of time.

The analytical expression (1) above is obviously quite intricate to evaluate,
but it does encompass three different important aspects when considering
different technology generations:

• U(t) covers business aspects and is related to the company's value
proposition. Technologies are not an end in themselves but instead a
means to achieve some business goal, i.e. to fulfil some application role
in the business.

F(t) inlplies that the potential utility the technology can offer, if
successfully implemented in the organization, varies among technolo
gies. The utility the company gains from implementing the technology in
reality will of course depend on how successful the implementation is.
The success can, for instance, depend on user perception of usability and
the organization's ability to make the best possible use of the technol
ogy.
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D(t) incorporates the fact that when switching technologies there are
different ways of going about it. For the purposes of this paper, only the
two main alternatives big bang and gradual solutions have been dis
cussed.

Finally, expressing these factors as functions of time implies that things are
evolving over time.

Concluding remarks
As the use of information technology in companies mature, adopting new
technologies increasingly means abandoning old technologies or, maybe
even more conlmonly, having different co-existing technologies. By
combining a business perspective (through the application role), a tech
nology generation perspective and a technology switching perspective and
finally adding the time perspective, an analytical expression has been
developed:

T

~ f[J(t)~(t)1)i(t)cit
i 0

By explicitly considering not only the complete life cycle of a specific
technology deployed in the company but also multiple such technologies,
this expression contributes to a long-term perspective. The inlportance of
discussing processes longer than a technology generation is often under
estimated and existing theories and tools tend to take a technology
generation perspective. This is of course important, but adding a longer-term
perspective is also beneficial.

To conclude, it should also be noted that there are a number of simplifica
tions made in this paper. For instance, the discussion above implicitly
assumes, for reasons of simplicity, that the potential utility of an application
is given and that different technologies have different abilities to achieve this
utility. In reality there is almost certainly more of interplay between different
aspects than the discussion above implies. Since an important point in this
paper is the distinction between application roles and technology genera
tions, which we believe is often neglected or ignored, we find it necessary to
be explicit on this point. However, we find these simplifications to open up
very interesting and promising avenues of further research.
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Appendix 1 - Implementation
Factors: A Literature Review

Cluster of Factors Description References
factors

Top management support Robey, Ross and
Boudreau 2002

Bj0rn-Andersen,
Henriksen and
Larsen 2003

Orga nizationa I Organizational-wide Robey, Ross and
Commitment commitment Boudreau 2002

Organizational misfit Hong and Kim

The incongruence between 2002

the original artifact and its
organizational context

Management execution Markus, Tanis

The way the actua I and van Fenema

implementation is actually 2000

executed (e.g. phases, big-
bang, etc.)

Organizational
Effective project team Linton 2002Factors Project

Management Project staffed full-time with
top business and information
technology people

Project management metrics Robey, Ross and

Management of deadlines Boudreau 2002

and project budgets

Structural Degree of specialization and Kwon and Zmud
Factors centralization 1987

Job redesign Bj0rn-Andersen,
Henriksen and

Organizational Larsen 2003
Adaptation

Strategic alignment between Feenyand
business and technology Willcocks 1998

Inventory reduction and Robey, Ross and
Business Benefits decreased labor cost Boudreau 2002
Realization

Benefitidenoficaoon Eason 1988
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Software systems design Sumner 2000

Software configuration Markus, Tanis
Software Design and van Fenema

2000

Ease of use Davis 1989

Complexity Kwon and Zmud

Degree of difficulty users 1987

experience in understanding Bj0rn -Andersen,
and using an innovation Henriksen and

Larsen 2003
Platform

Technological Integration Standards Bj0rn-Andersen,
Factors Henriksen and

Larsen 2003

Reliability Bj0rn-Andersen,
Henriksen and
Larsen 2003

Technological newness Sumner 2000

Technology Application size Sumner 2000
Planning

Application complexity Barki, Rivard
and Talbot 1993

IT Arch itectu re Feenyand
Design Willcocks 1998

Role involvement Kwon & Zmud

Positive attitude towards 1987
Involvement change Sumner 2000

People's resistance to change Markus 1983

Human Skill mix Sumner 2000
Factors

Training and Technological expertise and Robey, Ross and
Knowledge application knowledge Boudreau 2002
Barriers

Education Kwon & Zmud
1987

Usefulness Davis 1989

Environmental Uncertainty and variability of Kwon & Zmud
Factors organizational environments 1987

Other Factors Bj0rn-Andersen,
Market Factors Henriksen and

Larsen 2003
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Appendix 3 - Interviews

Magnus May 17, 2006 Service Technician BT Industries
Bergstrand Sweden

Roger Buskas May 5, 2006 Service Technician BT Ind ustries
Sweden

Patrick Oct 9, 2003 IS/IT Manager BT Industries
Carlsson

Conny Edlund Oct 24, 2003 Product Chief BT Industries

Service Management Sweden

Anna Harrius April 3, 2006 Project Manager BT Industries

Conny Edlund Business Developer Service
Market

Ivo Kukavica Dec 5, 2001 Ma nager Center of Cap Gemini
Excellence Mobile business Ernst & Young

Hans Torin Dec 5, 2001 Global Director M-commerce Cap Gemini
Ernst & Young

Michael Welin- Jan 22, 2001 Mobile Business Director Cap Gemini
Berger Ernst & Young

Fredrik Wigh Oct 9, 2003 Product Manager, Service BT Industries

Peter Nov 15, 2001 Taxi Driver Taxi Stockholm
Bergstr6m

Per-Olof April 3, 2005 Vice President Europe Digital Dispatch
Fahlander Scandinavia AB

Ulf Nov 16, 2001 CEO Taxi Stockholm
Gimbringer

Olof Hanssen Oct 24, 2001 System Manager Taxi Stockholm

Traffic Control Centre

Olof Hanssen Jan 18, 2005 Manager Taxi Stockholm Taxi Stockholm
Academy

G6ran Jaxeus March 8, 2005 CEO Taxi Stockholm

Ulf Jensgard Oct 24, 2001 Controller Taxi Stockholm

Traffic Control Centre
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Person Date Description Company

Hans Nystrom Oct 19, 2001 Department Manager Taxi Stockholm

Traffic Control Centre

Hans Nystrom March 14, 2005 Quality and Development Taxi Stockholm
Manager

Hans Ottosson April 3, 2005 Technical Manager Digital Dispatch
Scandinavia AB

Lena Persson March 15, 2005 System Manager Mobile Taxi Stockholm
Equipment

Project Manager Pathfinder

Lotta Weigel March 30, 2005 Chief Traffic Control Centre Taxi Stockholm

Lars Backman May 5, 2005 IT and Data Support Graninge Skog
& Tra AB

Magnus Hedin March 23, 2005 Business and IT Consultant Forest Industry
Data Centre
(SDC)

Roger March 22, 2005 IT specialist Sveaskog
Johansson Timber Market

Bertil Larsson May 3, 2005 CIO SCA
Forest Prod ucts

Katarina Levin May 2, 2005 Product Chief SCA Timber AB

Bertil Liden Feb 11, 2005 Senior Researcher Skogforsk

Joakim May 2, 2005 Production Manager Bollsta Sawmill
Nordlander SCA Timber AB

Ku rt-Arne Oh March 23, 2005 Timber Supply Manager Bollsta SawlTlill
Graninge Skog
& Tra AB

Johnny Olsen April 15, 2005 Product Manager Multicom

Mobile Data Security AB

Birger Risberg May 14, 2002 Manager Forest & Wood Graninge Skog
& Tra AB

Bengt April 15, 2005 Sales Manager Multicom
Sjolander Security AB
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Person Date Description Company

Sten Gunnar March 22, 2005 Researchers Skogforsk
Skrutin

Martin
Ekstrand

Magnus May 3, 2005 IT Manager SCA
Tjarnskog Forest Products

Borje May 5, 2005 Retired Machine Operator Graninge Skog
Wallgren & Tra AB

Linus Agren April 20, 2001 Project Manager - Business SAS
Development

Mobile Computing & Wireless
Solutions

Johan June 21, 2001 Director BA LTL Parcel Danzas ASG
Alander Domestic Eurocargo AB

Erik Bohman April 25, 2001 Director EHand

Strategic Partnerships Mobile Startup

Peter June 19,2001 Managing Director Scania
Gillbrand Infotronics

Kenneth Aug 13, 2001 CEO Telia Mobile AB
Karlberg

Osten Repeated Sen ior Vice President TeliaSonera AB
Makitalo Contacts 2003- Mobi le Business

2006

Sven-Christer Feb 13, 2001 Former CEO Ericsson
Nilsson

Bo Persson May 14, 2001 IT Manager ARLA Foods

Renis Marie Nov 12,2003 Senior Advisor, Enterprise Ericsson
Rahn Lab

Lars Jan 28, 2001 CEO IBM Sweden
Stanghed
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Lindahl, Therese. Strategic and Environmental Uncertainty in Social
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