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GENERAL INTRODUCTION

The aim of this introduction is to provide a global overview of the research project. To
do so, I have divided it into two parts: the research problem and the research conduct. In
the first part, my aim is to reveal the technology under study and the organizational
challenges that its use implies. These consequences will take the form of a central
research question that can only be answered in relation with three other related research
questions in response to the central research question. The second part of this
introduction seeks to present the specific research conduct through which I reply to the

central problematic under study and its related research questions.

1. The Research Problem
The aim of this first part is to trace the emergence of the research topic and it’s major

related problematic. More precisely, this part seeks, on one hand, to reveal a new
category of technology gaining a wide success in companies today: the mobile business
applications (known under M-business) in general and a particular category called Field
Force Automation (FFA). On the other hand, the objective of this first part of the
introduction is also to show why the FFA technology was chosen among all the other

M-business applications.

1.1. Mobile Application in Business: toward the emergence of
M-business

First of all, what is a mobile application? In general, a mobile application is a simply a
software program integrated within a mobile device, like a PDA or smart phone or
mobile phone, allowing for the storage, display of data and their transfer to other
applications (Alahuhta, Ahola, & Hakala, 2005). In this way, users, with the difference
of use of Internet that requires a fixed space, can do these operations while they are on
the move (Gilbert & Han, 2005). However, when users become employees and use
these mobile applications in order to accomplish their task when they are away from the
corporate company and traveling, the applications, in this case, are called mobile
business (M-business) applications (Lee, 2006). Lee (2006) adds that, in spite of fact

that their development is backward compared to those developed for customers known
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as Mobile Commerce or M-commerce applications, these M-business applications are
gaining success in companies and beginning to receive enormous attention.

According to Alag (2006), the development of M-business applications is mainly
related to technological advances at the level of networks. To justify that, he provides a
useful analysis of the different phases of development of these applications across the
three dominant network generations developed to this day (see figure 1). In the first
generation, mobile application is used without any network. In fact, they are used in the
field by the mobile workers for managing personal information, processing texts or
consulting a spreadsheet. Once back at the corporate company they synchronize the
mobile device with the PC in order to update the data within the Information system of
the organization. As a result, the use of these mobile applications improve individual
productivity by avoiding loss of manually re-entering data within a fixed system as well
as any errors. In short, this generation of mobile application supports most of the
simple, basic work tasks.

In the second generation, the M-business application works in a connected but non-
continuous mode in which the data collected from the field can be now directly
transferred in real-time to the corporate organization. This generation of M-business
provides very basic functionalities like connection, the transfer of data, and generally
uses two type of technologies: WAP' (Wireless Application Protocol) or the SMS
(Short Messaging Service). In short, these M-business applications are only used by the
mobile workers for information request or search; they are not suitable for supporting
the principal activities of the mobiles workers.

The third generation of mobile applications is characterized by a high-speed access to
the network through the development of various new network standards like, the GPRS,
EDGE, 3G, etc. In this way, the mobile application can works in connected as well as in
continuous mode. This continuity allows, contrary to previous mobile applications, not
only support of the mobile workers’ secondary tasks of the mobile workers but also
affords support of complex ones related directly to the principal activities like CRM,
SCM, etc. As a result, and by the use of these types of applications, the efficiency of the

organization is enhanced.

" A specific protocol developed for the mobile devices allowing the connection of people to mobile

Internet.
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Figure 1. The evolution of the M-Business applications (Alag, 2006)

Through the different stages of development of mobile applications, M-business
application begins really as from the second generation in which real-time connection is
primordial. In addition the technological development in second and third gives the rise
respectively to two types of M-Business applications: Vertical and Horizontal
(Paavilainen, 2002) (see the table 1). The main difference between them, as I explained
above, is related to the fact that the first type of applications supports secondary tasks
whereas the second one supports the principal tasks. More precisely, these applications
are defined as follows: vertical applications are “mobile business applications
developed for a massive number of users to improve communication and streamline

3

processes” (Lee, 2006), while the horizontal ones are defined as “mobile business
applications developed for a specific target group such as field service engineers and

sales representatives” (Lee, 2006). Some examples of these specific users is also

provided in table 2.
Vertical mobile applications Horizontal mobile applications
* Mobile e-mail * Mobile recruitment tools
*  Mobile bulletin board * Mobile tools for field engineers
* Mobile time entry * Mobile sales reporting
* Mobile calendar * Mobile supply chain tools
* Mobile travel management * Mobile fleet control
* Mobile remote control
* Mobile job dispatch

Table 1. Examples of vertical and horizontal mobile business applications (Paavilainen,
2002)
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Industry

Example of use of the mobile business applications

Hotel

Embassy Suite: Maintenance and housekeeping crews are
equipped with mobile text messaging devices, so the front desk
can inform the crew of the location and nature of the repair
without physically locating them.

Las Vegas Four Seasons: Customer food orders are wireless
transmitted from the poolside to the kitchen.

Carlson hotels: Managers are Pocket PCs to access all of the

information they need to manage the properties in real-time.

Hospital
Healthcare

&

Johns Hopkins Hospital: Pharmacists use a wireless system for
accessing critical information on clinical interventions,
medication errors, adverse drug reactions, and prescriptions cost
comparisons.

St. Vincent’s Hospital: Physicians can retrieve a patient’s
medical history from the hospital clinical database to their PDA
ePocrates: Healthcare professionals receive drug, herbal, and

infections disease information via handheld devices.

Insurance

Producer Lloyds Insurance: Field agents can access the
company’s Policy Administration & Service System (PASS and
Online Policy Updated System (OPUS).

Government

Public safety agencies can access federal and state database and

file reports.

Manufacture

General Motors: Workers can receive work instructions
wirelessly

Celanese Chemicals Ltd.: Maintenance workers are able to
arrange for repair parts and equipments to be brought to the site
using wireless Pocket PCs.

Roebuck: Technicians can communicate and order parts directly
from their job location instead of first walking back to their

truck.

Delivery

UPS & FedEx: Drivers can access GPS and other important

13




service information in real time.

Table 2. Examples of various mobile business applications (Lee, 2006)

In addition, Lee (2006) reveals that the use of the M-business applications can provide
huge business values for the organizations that can be rated at different levels:

efficiency, effectiveness and innovation (see table 3).

Reduce business process cycle time

Efficiency Capture information electronically

Enhance connectivity and communication

Track and surveillance

Reduce information float

Effectiveness Access critical information anytime-anywhere

Increased collaboration

Alert and m-marketing campaigns

Enhance service quality

Innovation React to problems and opportunities anytime-anywhere

Increase information transparency to improve supply chain

Localize

Table 3. Values of mobile business applications ((Chen & Nath, 2004) in (Lee, 2006))

1.2. The Mobile Application under study: Field Force
Automation
In general, researchers have predicted that M-business applications will be significant

and will dominate the market in the future (Lehmann, Kuhn, & Lehner, 2004). M-
Business applications, as I justified in the previous paragraph, are not limited to sales
force applications but also support mobile field force workers in the domains of
maintenance, repair and operations (Lehmann et al., 2004). More precisely, these
mobile field force workers represent the population that can most benefit from mobile
technologies (Barnes, 2004; Rodina, Zeimpekis, & Fouskas, 2003). Mobile technologies
that support the field force are called Mobile Wireless Field Force Automation (FFA).
In 2004, Redman estimated that the number of users of wireless FFA would reach 4

million by 2008 and that the market for wireless FFA would be worth roughly 400 M$
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in North America (see figures 2 and 3). In a recently published study by the consulting
group Strategic Analytics, it was predicted that wireless FFA will grow by 16% in
North America, Western Europe and Asia/Pacific to over $1Billion in 2009.>

O Mobde SCM
82,000
$8,00¢ & Motee ZRP
$7.000
& $6.00C @ Mobsle CAM: Figld Service
8 sse00 ® Vckie CAM.
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Figure 2. Estimation of the use of wireless data application in North America, 2002-
2008
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Figure 3. Estimation of the size of Wireless Data Applications markets in North
America, 2002-2008

? Even if these statistics are not recent, the aim is to show their evolution across time over a long period

of time, 6 years, compared to all the others M-business applications.
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Through statistics we justified why we had chosen the FFA m-business applications in
particular as the main focus of this thesis instead of all the other horizontal ones. This
application is defined, as its name suggests, through two dimensions, Field Force (FF)
and Automation (A). By Automation, this technology refers to a class of information
systems (software and/or hardware) (Gorlenko & Merrick, 2003; Rodina et al., 2003)
functioning in real time (Barnes, 2004; Olofsson & Emborg, 2004) and used in order to
support and manage (scheduling, supervising and reporting) a field force (Olofsson &
Emborg, 2004). More precisely (Rangone & Renga, 2006) defines automation as the
collection of data in such a way as to provide mobile employees with all the required
information when they are away from the organization and reduce, in this way, the
updating time for all the organization’s information.

On the other hand, the Field Force (FF) refers to the specific target for which this
technology is mainly destined, namely all the employees who work and spend the
majority of their time away from their base of operations (Barnes 2004; Barnes et al.
2006; Kornak et al. 2004; Trentham et al. 2008; Yang 2007), are the link between
company and customers (Alahuhta et al. 2005), do not carry out any sales activities
(Rodina et al. 2003) and spend their time communicating with peers and clients,
producing and reviewing documents, identifying information and performing large and
collective tasks (Breu et al. 2005).

As a result, several industries utilize and are concerned with field service (Evans 2002;
Rodina et al. 2003) such as: building repairs, IT infrastructure, and law enforcement.
According to Agnihothri et al. (2002), these industries can be divided into three groups
(see figure 4):

* Delivery and collection such as package and mail services and garbage collection,

* Emergency services such as police, fire and ambulance. This group can be further
sub-divided into three groups: crisis intervention, protection and surveillance, and
investigation and instructions. This is based on urgency, frequency and the number of

information exchanges (Bazijanec et al. 2004).

* After sales service such as installation, maintenance and repair.
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I

‘ Faciliy-Based Servace ’ Field-Based Service ‘

| I | A

Pick-Up/Delivery Service ‘ [ Emergency Service [ Field Service

Figure 4. A categorization of services (Agnihothri, Sivasubramaniam, & Simmons,
2002)

Agnihothri et al. (2002) add that these services could be categorized according to “down
time”. They define it as “the time between the request for service and completion of the
service”. According to this definition, down time can then be divided into response time
and on-site time.

Response time is the time between the request for service and the arrival of the
technician at the customer location. On-site time is the time spent at the customer site to

provide service.

Ecupment break -- Request for service Arrival of fechnic:an The end ¢f service

- -

Hesponse fime On-gite time

- >

Down Time

Figure 5. The differences between Down time, Response time and On-site time
(adapted from (Agnihothri et al., 2002)

For pick up/delivery activities, service response time and on-site time are not taken into
consideration because the service can be scheduled in advance and the on-site time is
not significant.

In contrast to pick up/delivery services, for emergency services rapid response time is
critical, while on-site time is therefore not taken into consideration after this type of
change is implemented.

A third and still different scenario exists, that of sales service response time, for which

both response time and on site-time are considered important.
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1.3. The Heart of the Matter

Through an extensive analysis of 105 research papers written in relation with M-
business applications, (Hosbond & Nielsen, 2005) finds that generally these papers are
developed with four perspectives:

* Development conditions perspective: it seeks to study human-machine interaction
and technical modeling in order to design a suitable architecture of mobile
applications.

* Technological perspective: this perspective broadly covers technical contributions
and seeks to understand new technical capabilities in order to best exploit them.
This perspective also highlights technical problems and challenges of these
emerging wireless innovations.

* Perspective applications: aims at classifying and categorizing the mobile
applications according to the market/sectors of their future use.

* Business perspective: is essentially interested at studying the adoption and use of

these applications, and also strategic alliances and business models.

In relationship with all Hosbond & Nielsen (2005)’s perspectives, this thesis is
developed with reference to the last one: the business perspective. More precisely, this
thesis seeks to study the organizational impact of the implementation of the FFA for
organization in general. It appears that the use of these new technologies within the field
service (the different services developed above) is not without consequence. In fact,
research has revealed that the use of FFA within all services poses multiple problems at
several levels of organization: technological, organizational, individual and teamwork.
In spite of its recent technological advances, wireless FFA still has several technological
problems. Scholl et al. (2007) and Said et al. (2002) cite ergonomic factors. Haugset
(2004), and Saidi et al. (2002) highlight the fact that this technology does not respond
well to jobsite conditions such as humidity, temperature and rain. For Wiberg (2001) the
support of only technical but not complex tasks is problematical. And finally, Scholl et
al. (2007) remark upon the lack of synchronization, flexibility, reporting and
information organization capacities.

At the individual level, wireless FFA generates several problems for field workers:

privacy concerns due to geo-localization technology (Borucki et al. 2005), new
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emergent competences (Borucki et al. 2005; Wiberg 2001) and the transfer of tasks and

responsibilities, since mobile workers increasingly perform tasks previously attributed

to sedentary workers (Lindgren et al. (2005); Borucki et al. (2005).

At the organizational level, and despite the fact that wireless FFA creates a more

horizontal and more virtual organization, it does however, reduce the number of

employees, and improve process efficiency (Borucki et al. 2005), while also creating
several organizational problems:

*  Control challenges: Lindgren et al. (2005) state that the implementation of wireless
FFA in transportation organizations poses two control challenges. First, wireless
FFA generates more data to process and implies more time devoted to controlling
this data by sedentary workers and managers. Secondly, data generated by this
technology omits the integration of contextual factors to help make sound decisions.

* Alteration of Power: transparency of the information between “mobile” and
“sedentary” provided by wireless FFA can alter the power balance since field
workers can remotely access corporate information (Lindgren et al. 2005).

*  Communication challenges: Yang (2007), and Borucki et al. (2005) state that FFA
implies less direct communication between employees. Liu et al. (2007) provide a
detailed analysis of these communication challenges, which include communication
direction (FFA systems that are not based on information coming from the field
force), communication channels (FFA systems supporting only explicit information
and not supporting tacit information) and communication climate (relations between
managers and field workers). When using Transport Data Management, Lindgren et
al. (2005) find that several communication challenges arise between dispatchers and
drivers. These include confidentiality issues, trusting the technology to correctly
send and receive messages as well as the difficulty of making sense of the

information provided.

At the team level, which is the chief concern of this thesis, the use of this technology
has profoundly changed traditional means of coordination, since it is more complicated
and has had a greater effect on a last category of field service: the customer support
service. In fact, Wiberg (2001) and Haugset (2004) find that the use of wireless FFA by

technicians has led to the transformation of these means because the technicians no
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longer have to go the central station before starting their work, but can start their day

working from home and going directly to the customers (see figure 6).

Central Stahon .‘ ustomers
»

Now:

Home

Before:

Figure 6. The impact of the FFA on the coordination

This type of change has had important consequences because Wireless FFA eliminates
social gathering and community practice, where people exchange information and
experiences before going to work (Haugset 2004; Wiberg 2001; Wiberg et al. 1999) and
implies the loss both of identity and the desire to maintain group membership (Wiberg
et al. 1999). However this community, as justified by Orr (1996), is very important
because it is only through a community and its social exchange that people can
overcome the problems they face in the field; individual technician efficiency is
improved and organization enhanced. This is the key observation that leads to our
central research question:
How and why does this technical change (and subsequent coordination change) lead
to decreased organizational performance?

» What is technical change?

» s there another type of change better than technical change?

» How and why is this new type of change is better than the technical one?

2. Research Conduct
To properly reply to these interrogations, I will now present the approach chosen for

this thesis. Three steps will be now presented: the theoretical framework, the research

strategy and, finally, the global organization of the study.
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2.1. The Theoretical Framework and Research Propositions
Our theoretical perspective is based on organizational change and, more precisely, on

the change of coordination means. Two major theories of organizational change are
developed in line with this: organizational imperatives and technological imperatives,
both known as deterministic theories.

The first view of change is developed mainly by Woodward (1980) and Mintzberg
(1984) who try to extend the classical organizational theory, highlighting control as the
one and only means of coordination, by incorporating informal means of coordination
into those relating to the ones developed by the rational theory of organization. They
show, in this way, how coordination mechanisms can change according to the changes
occurring in technology complexity.

The second and contrary view of change is developed in the contingency theory, which
argues that changes in coordination means are only related to context, contingencies and
organizational imperatives. In this way, it is only human grasp of the situation and
choice that can trigger organizational changes to fit the environment.

In order to avoid this opposition, Markus & Robey (1988) calls for a new perspective
called the emergent perspective in which organizational change emerges, not from just
one side, but from a dynamic interaction between technology and organization (see

figure 7).
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By comparing the problem as posed above with these three theoretical perspectives on

organizational changes, it appears that the problem, as it was stated, matches the first

theoretical research stream; technological imperatives developed by Woodward and

Mintzberg because it is only through the use of FFA technology that the coordination

means can be changed (followed by the corresponding organizational structure).

According to the socio-technical perspective, developed by Bostrom & Heinen (1977),

this type of change, explains the failure of the use of information systems (IS) in a given

organization, because their designer pays no attention to the social dimension when they

implement a new information system (see figure 8).
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Figure 8. The socio-technical change (Bostrom & Heinen, 1977)

The social factor must be taken into account and the socio-technical perspective has
been developed in order to show how and why technical change, in all cases, fails to
improve organizational performance, but is rather a source of many organizational
problems. This theory also explains that in such cases, socio-technical change is
required in order to avoid such problems. On the basis of those assumptions, we

propose two fundamental propositions that we aim to verify in this thesis:

Proposition 1: a technical change decreases the performance of the organization

Proposition 2: a socio-technical change increases the performance of the organization

2.2. Research Strategy

At first glance, these two propositions are separate, but in reality the justification of the
one depends on the justification of the other in order to demonstrate the power of socio-
technical over technical change. A comparative study is thus required to examine these
two overlapping cases, which implies comparing the two cases within a single
company. As a result, this type of design fits the cross-case study developed by (Yin,
2003), suggesting the study and description of cases separately, followed by their
comparison.

France Télécom was selected, as it is a company that fits our problematic and its related
design. In fact, this company has implemented wireless FFA technology for their
technicians so they can leave directly from home, with a company car, instead of

coming to the distributor (central station) in order to get their workload; they are called
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the nomadic workers. However, because some of the technicians live near the
distributor, they are not allowed to keep the car but have to come to the distributor in
order to get the company car and start work from there; these are called sedentary
technicians and, in some ways, their previous habit is less altered than for the nomadic
technicians.

In this way, the implementation of this technology within this organization provides us
with two cases corresponding exactly to what we require: on one hand we have nomadic
technicians, a category of workers that has emerged from a situation of technical
change, while the sedentary workers represent a category that has emerged from one of
socio-technical change.

In this way, this company provided the opportunity to observe two types of parallel
evolution in an experimental context corresponding to our study requirements. The
observation was undertaken over a three-month period, during which I followed these
two types of worker, also belonging to different sites and departments in France: Isére,

Savoie and Haute Savoie.

2.3. Research Organization
Because I have applied the design developed by Yin as a research strategy, the

organization of this thesis will follow these guidelines (see figure 9). As a result, the
two first chapters are concerned with the development of the theory while the two

following chapters are concerned with the design of the case and its results.
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Figure 9. The organization of this thesis according to Yin’s case study method.

More precisely, this thesis is organized as follows:

In the first chapter my aim is twofold. First of all, I present and review the existing
literature in relation with the technology known as Wireless Field Force Automation,
providing a global overview of this technology in order to show the theoretical and
practical advancements in the field of FFA technology and its organizational
consequences. Secondly, the aim is to show how this technology triggers organizational

change by changing coordination means and practices.

In the second chapter, the aim is to show how coordination change has been thought out
in the organization theory in general. Two major theories have been studied to this
effect: the technological imperative and organizational imperative. However, it appears
that neither provides a better explanation of organizational change than the other,

because each one focuses on just one aspect of organizational change: technology or
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organization. Thus, at the conclusion of this chapter a new model of organizational

change will be presented, through which the case will be analyzed.

In chapter three, I will describe the case study methodology applied in this thesis and
justify why its use is appropriate in this context. To do so, I followed all the steps
recommended by Yin that must be followed by those who wish to apply his
methodology.

In chapter four, I present the results from the cross-case analysis from the France
Télécom company report. More precisely, using the results of this analysis, I seek to
reveal the different mutual adjustments used by the community of technicians, and how
and why their disappearance from organizational practice leads to negative

performance.
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CHAPTER 1. WHAT’S A FIELD FORCE
AUTOMATION TECHNOLOGY?

This chapter is organized as follows: the first section presents an overview of FFA by
defining FFA, identifying actors in the eco-system, defining functionalities and targets
of mobile FFA, and reporting trends in the deployment of FFA solutions. The following

section presents a synthesis of the managerial implications of these new technologies.

1. Section 1. An overview of FFA
In this section we provide an overview of the Wireless FFA environment. We start by

defining wireless FFA technology, its functionalities, its benefits for organizations, and

its Eco-system.

1.1. What is Wireless FFA?
Terms such as “Fully Mobile Wirelessly Connected” (FMWC) or “Mobile Workforce

Management” are used to identify Wireless Field Force Automation (FFA). We can use

these terms interchangeably. There are also several different definitions of wireless FFA

that vary from one author to another. Some of these definitions proposed in the

academic literature are:

* FFA is the association between software and hardware, which are used by a specific
number of staff, who are responsible to build relationships with customers, maintain
expensive corporate and government assets and gather critical data that keep

organization running (Rodina et al. 2003).

* FFA is a generic term for mobile applications used in real-time support orders,

scheduling, supervising and reporting in the field (Olofsson et al. 2004).

* Wireless FFA is usually used to describe mobile employees, remote from their base of
operations, utilizing wireless technologies to perform their specific business tasks

(Barnes et al. 20006).

* FFA applications are used by employees such as field service teams, technical teams

or more generally, staff that do not carry out any sales activity (Rangone et al. 2006).



* Compared to traditional FFA applications, Wireless FFA offers a substantially
increased scope for benefits — particularly through real-time, location independent

network connectivity (Barnes, 2004).

* Fully Mobile Wireless Connected (FMWC) is defined as Information and
Communication Technologies are assumed to have high potential for improving field
operations ((Gorlenko & Merrick, 2003) cited in (Liu, Unsworth, Fidel, & Scholl,
2007)).

Reviewing these definitions highlights the different angles from which the subject is
approached. Some focus on technological aspects, others on their target users, and still
others on their objectives. We propose the following definition, synthesizing all of these
angles:

Wireless FFA is a class of information systems (and/or of software and hardware)’
functioning in real time’ applied in order to support and manage (scheduling,
supervising and reporting) a field force’, remote from their base of operations and °

who do not carry out any sales activities’.

1.2. Whatis Wireless FFA’s target?

As mentioned by the majority of authors in the last section, and as its name indicates,
Wireless FFA is destined for field force utilization. As with FFA, there are multiple
terms used to describe a field force. “Mobile workforce”, “field workers” or “mobile
distributed work™ are three such terms that are applied interchangeably. But who, in
fact, make up a field force? Several definitions of field force have been proposed in the
literature:

* A field force is composed of employees working away from their base of operations

while performing their job processes (Barnes et al. 2006).

* A field force is made up of workers that do not carry out any sales activities. Unlike

sales force workers, it is difficult to anticipate the work load that will arrive at any

? (Gorlenko et al.2003; Rodina et al. 2003)
* (Barnes 2004; Olofsson et al. 2004)

3 (Olofsson, T., & Emborg, M. 2004)

% (Barnes 2004)

" (Rodina et al. 2003)
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given time (Rodina et al. 2003). However, like the sales force team, they must service

the customer’s needs (Kornak et al. 2004).

* Field technicians are also required to spend a great deal of time away from their
offices. Quite often, a field service technician’s office is his or her car (Kornak et al.

2004).

* A field force (people working in the field) is the intermediary between a service

company and its customers (Alahuhta et al. 2005).

* A field force includes many types of workers and industries performing their work

away from their offices and shops (Trentham et al. 2008).

* Field service employees tend to spend a significant part of their time communicating
with peers and clients, producing and reviewing documents, identifying information

and performing large and collective tasks (Breu et al. 2005).

* Field force actors spend most of their workday away from the office, traveling to and

attending to jobs or customer needs in various locations (Yang 2007).

* Mobile Distributed Work is defined by the degree to which an organization’s
operational and information needs, typically linked to employee activity, are

supported in a geographically independent way (Barnes 2004).

The review of these definitions shows that the majority of them focus on the location
where field force work occurs, others focus on the performed activity, while still others
focus on the linking nature of field force in the organization. We propose the following
definition synthesizing all of the aforementioned definitions:

A field force is made up of employees who work and spend the majority of their time
away from their base of operations’, are the link between company and customers’,
do not carry out any sales activities'’ and spend their time communicating with peers
and clients, producing and reviewing documents, identifying information and

performing large and collective tasks.""

¥ (Barnes 2004; Barnes et al. 2006; Kornak et al. 2004; Trentham et al. 2008; Yang 2007)
? (Alahuhta et al. 2005)

% (Rodina et al. 2003)

' (Breu et al. 2005)
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1.3. FFA functionalities
The FFA application includes multiple functionalities. For example, Evans (2002) finds

that this technology provide nine functionalities:

Dispatch: Allow mobile employees to be informed about their mission and stay in
constant communication with the central office.

Projects list: allows mobile workers to view their current affectation and those of
their colleagues.

History: access to historical information about the customer and equipment.
Inspection Form: Allow mobile workers to document the results of the inspection by
attaching photos if necessary.

Proposals: allow mobile workers to prepare proposals to clients for approval before
the beginning of the activity.

Product and Information: Allows mobile employees to access the product and
information related to the equipment they will work on.

Order Processing: Allow mobile employees to check parts availability, order
additional parts, and provide invoices.

Time: Allow mobile employees to schedule their time.

Training Tools: provide access to online versions of information tools and

instruction guides for the repair and support facilities.

On the other hand, Rodina et al. (2003) develops only four functionalities:

Remote access and update centralized information
Capture / Register information on-road on the mobile device
Electronic Transfer of data via wireless connectivity

Solve customer issues in the field

Olofsson & Emborg (2004) finds six functionalities that technology offers to its users

(see figure 9):

General access: allows access to software platforms via mobile phones or handheld

devices on a wireless network (GSM, GPRS, 3G or WLAN).
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Dispatch: visualization of status of work orders and providing mail services:
distribution of work can be done at the level of the planner (top-down) or piled up
on demand (bottom-up).

Reports on the work order and workflow: provides the possibility to send work
orders to the Office.

Positioning and e-maps: based on GSM or GPS services, this application allows
tracking of the geographical location of employees. This information can be used to
optimize the routes and traveling times.

Optimization and Statistics: optimization algorithms can be used for decision
support in planning, resource allocation, and minimization of transportation in real
time. The statistics are also important tools in analysis of time and resource
utilization.

Security: a feature that protects the system from unauthorized use of FFA. This

feature relies on security procedures, classic login and password.
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Figure 10. The FFA systems (Olofsson & Emborg, 2004)

Alahuhta et al. (2005) finds only four functionalities in relation with the FFA

applications:

Access to existing information in the back office
Workflow / order processing: sending requests to the office from mobile devices

and control status
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* Recording the critical data on the mobile device and synchronization them with

enterprise software

* Transferring data by wireless apparatus

Finally, Kornak, Teutloff, & Welin-Berger (2004) finds ten functionalities:
* Access to and update of customer data

e Supporting the billing process and obtaining signatures from customers
* Access to checklists and standardized processes

* Access to product information, manuals and specifications

* Dynamic dispatch, routing, status and planning

* Access to maps, directions, traffic, and time

¢ Real-time monitoring of the status of work, cost and time

¢ Identifying the value (add-on) sales and renewal opportunities

* Receiving orders to work in detail at a distance

* Providing mobile office functionalities (e-mail, loads, leaf presence)

The analysis of literature on wireless FFA technology shows the diversity of the

proposed functionalities. Some of them are summarized in the table below.

Table 5. Wireless FFA functionalities

Functionalities | Description Evans | Olofsso | Korna
(2002) | n et al. | ket al
(2004) (2004)

Dispatching To allow the assignation of tasks from | . .

corporate enterprise

Work order | To view the current assignation . . .
status

Service To access customer and equipment | .
histories information histories

Inspection To document the results of inspection and |

forms attach digital photos

Proposals To prepare proposals for clients to approve | .
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prior to the commencement of large work

activities.

Product and

To access information about product and

part parts.

information

Order To allow field workers to order parts, consult

processing the available parts and generate invoices.

Time and | To allow mobile workers to complete their

expense time and expense reports while in the field

reporting and while the information is fresh in their
minds.

Training To access training materials and instructions

materials guide for equipment servicing and repair.

Positioning and

To allow the real-time tracking of the

E-maps geographic position of field workers, using
GSM or GPS services.

Optimization To optimize scheduling, rescheduling, and
allocation of resources, minimize transport in
real-time.

Statistics To analyze lead-time and the use of
resources.

Mobile office To access te-mails, instant messaging...

Reviewing the literature concerning the Wireless FFA functionalities shows that:

* These functionalities can be regrouped into five modules: information/product access,

dispatching, location-based-services, optimization and statistics.

* The proposed functionalities are general. However, more specific functionalities are

needed because of the differences in tasks from one field worker to another.
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1.4. Wireless FFA benefits for organizations
The use of Wireless FFA applications can provide huge benefits for organizations at

different levels (Alahuhta et al., 2005). More precisely, Sheng, Nah, & Siau (2005)

suggests that the use of these technologies allows to:

* Improve the work processes on-road.

* Receive instantaneous information sharing.

* Improve work efficiency when the mobile worker is on-site.

Evans (2002), on the other hand, identifies multiple other benefits related to the use of

this technology for organization:

* Improve productivity by eliminating all inefficient processes related to
administration, operations, and communication activities concerning the previous
functioning of force field. The author adds that this improvement is not only related
to the field workers but also to the coordinators and administrators. In some cases,
the function of human coordination can be completely eliminated.

* Reduced service time: the service time can be reduced by eliminating non-value
added processes through the automation of the manual processes and the delivery of
timely and accurate information, and finally by improving the accuracy of
information capture.

* Increase revenue: allowing field workers to do more interventions, customer
portfolio is enhanced and revenues are increased.

* Reduce costs: cost reduction is achieved by increased field force productivity and
reduction of their consummation of resources, like phone calls, faxes, printers,

* Improve customer satisfaction: customer satisfaction can be improved by the
professional image conveyed to the employee through their use of this new
technology. In addition, customer satisfaction is increased because the technicians,
through the information stored within the mobile application, know customers and
equipment history better and are able to resolve more issues and more problems that
emerge during the intervention.

* Gain a competitive advantage: these applications may create a differentiation for
companies that integrate these technologies as a part of their strategy.

(Rangone & Renga, 2006) find four benefits for the organizations when these

applications are used to:
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Provide access to a large amount of information for that the staff when it is neede