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ABSTRACT 

In this Master's thesis the communication needs of the mobile employees at Philips 
Medical system were identified, after which an optimal technology selection process was 
introduced. Recommendations were given how to match needs with technologies with 
respect to the found communication need, real time communication. An implementation 
plan was presented how the problems that exist in the technology selection process could be 
solved. 
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SUMMARY 

Communicating in a mobile world 

Due to emerging new technologies, companies have to make decisions in selecting new 
techniques and technologies to support their business processes and communications inside 
the company and outside with their customers. Selecting the right communication 
technology for the right communication process is essential for the efficiency and 
effectiveness of a company. 

Problem definition 

To be able to select the right technology for the mobile workforce at Philips Medical 
Systems the following problem definition was defined. 

To enable improved service and efficiency to the mobile employees working in the Europe 
Middle east and Africa region at Philips Medical Systems, better insight is required in the 
current and future communication needs of these employees, as well as which technology 

best satisfies these needs. A design has to be made that matches the right available 
technology with the communication needs in the organization. 

To be able to answer the problem definition literature was evaluated about communication 
and mobility. 

Communication theories 

Different communication theories were discussed that integrated the selection of 
technologies with the information processing tasks. These theories are shortly summarized 
in the next table and the usability of each theory can be seen with respect to the combination 
of the technology and communication task. 
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Table 1: Communication theories 

Communication Technology Combination medium 
Theories Summary and communication 

task 

Information theory Information is send trough a channel by 
(Shannon and Weaver, 1949) means of a communication device. -

Social Presence theory Media that can communicate a lot of 
(Short, Williams, & Christie, 1976) social cues will be more effective then +/-

media that communicate little social cues. 

Reduced Social Cues Approach This theory states the lesser social cues 
(Festinger, Pepitone & Newcomb, 1952) the user is less aware of itself and others 

+/-

Use and gratifications approach This theory states the choice for a media 
(Katz, Blumler and Gurevitch 1974) is affected by the personal needs of a 

person. + 

Media Richness Media choice is affected by the task that 
(Daft & Lengel, 1984, 1986) has to be performed. Complex tasks can 

be done better with media with a high ++ 
richness. Less complex tasks need low 
richness 

The most important theory found was the Media Richness Theory, which proposes a 
classification from low to rich media that can be used for noncomplex to complex tasks and 
activities. The theory states that rich media can be used better for complex tasks and that 
lean media are better for noncomplex tasks This theory has pitfalls that people do not always 
choose the media that fits their task best but they choose another media which they think is 
better or more convenient. Due to this convenience factor it is difficult to make sure that the 
right media is selected. Another pitfall is that the research of media richness took place in 
stationary environments as this research takes place in a highly mobile environment. 
Therefore it is not that usable for this research 

Mobility 

Mobility is a trend that multiple enterprises have to deal with. This means that IT managers 
have to decide for which categories of employees mobile solutions have to be implemented. 
They have to select mobile connectivity and mobile devices that fit best the needs of the 
different mobile employees as well as the security that is needed to keep corporate data safe. 
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A framework was introduced that defines mobile work in the following parts: mobile 
worker, mobile task, mobile context and the mobile technologies (table 2) 

Table 2: Mobile Framework 

Dimensions Questions to address Characteristics 

1. Who ~orker) Who are the mobile workers? Mobility and job category 

2. What (Task) What tasks the mobile workers Location/time dependency, multi-
perform? task handling 

3. Where and What environment in which, the Workplace and temporal structure 
When tasks are performed by mobile 
(Context) workers? 

4. How What information technologies Mobile devices, mobile 
(Technology) are available to support mobile communication infrastructure, and 

work? applications 

Source: Yuan and Zhen (2005) 

Research methods 

To investigate the problem definition in the EMEA region some definitions were made. 
First a division in on and off site employees was made. With on and off site is meant that the 
employees are off site when they are more than 80% of their time working outside of the 
office. Four countries were selected to analyze and visit: Germany, Italy, UK and France. 
This was done because it was not possible to visit the entire EMEA region. The largest 
countries were selected so that the largest part of the EMEA region was represented. On 
basis of a functional analysis a description of the working processes in the sales en service 
department was made to give more insight in the background of the to be investigated 
communication needs 

Communication needs 

After the background of the research was clear the different communication needs that 
exist in the sales and service department were analyzed. From the interviews different quotes 
came forward that were validated by labeling them in terms of time efficiency. Time 
efficiency is a typical reason for a business case. The different labels were: productivity, 
accuracy and process improvement. When looking to the different validated communication 
needs that came forward from the interviews the improvements that profiles from sales and 
service proposed with respect to communication were more or less all related to time 
efficiency. The account manager and the field service engineer wanted to be able to be 
online anytime, anywhere so that they could send and receive information at all times. This 
argument is related to time efficiency, because when having this real time communication 
they would be able to do their job more efficiently. 

From the interviews with the mobile employees came forward that they really want mobile 
communication to make their work more efficient. From the interviews with experts 
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during the functional analysis came forward that mobility is in increasing phenomenon. 
Competitors are investing heavily in mobile communication. 
With real time communication productivity could go up, because the engineers could look 
up information at the customer instead of driving back to the office. Also with ordering 
spare parts time could be saved in ordering this right away instead of calling to the call 
center. For the engineers being able to send their job sheets right away to the back offices 
could minimize errors and increase their accuracy. Now normally engineers fill in the data at 
home in the evening, which leads to errors due to the time that has passed. Another 
improvement is that the back offices would be able to keep track of the engineer. They have 
a better view of the status of the engineers when they would communicate real time. 

The account managers wanted to improve their reactivity towards the customer with real 
time communication. They found it important to be able to read their emails when traveling 
from customer to customer. 

Implementing ICT in the organization 

Now the communication needs are clear a technology has to be selected that can satisfy the 
found need. To be able to do this there has to be a good technology selection and 
implementation process in place. The implementation of ICT consists of four phases: 
adoption, implementation, effects and use of the technology. Especially the first phase is 
relevant for this research. In the adoption phase communication needs are identified, after 
which is investigated which technology suits the found needs the best. It is clear that with 
the increasing mobility trend ICT is becoming an increasing important part of the sales and 
service processes. Therefore it is very important to have a good technology selection process 
in place. 

Technology selection at Philips 

A model was designed how the technology selection process would have to look like. This process 
can be seen in figure 1. 
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Figure 1: Technology selection process Internal 
(corporate 

Business process Is translated in .. Task/ activities ..., [ Demand .... Communication .... SeNi~ .... Communication 
~ done by employee ..... ·~ .... needs .... 

,l I 
.... technologies 

.~ 

Fine-tuning sel1 ~s 
business and 

Managing 
~ communication Technology pool 

needs 

Business Business + IT IT 

First there is a specific business process. This process is translated in certain tasks and 
activities that the different employees have to carry out to fulfill their job (Business). These 
different tasks and activities generate a communication and information demand that is 
necessary to perform these tasks. To facilitate this communication there are various 
communication technologies available (IT). The demand of the business has to be matched 
with the available technological solutions (Business + IT). 

Insight was created in the situation at Philips Medical Systems. It was found that the local 
organizations have a good selection process in place. Business needs are filtered out via a 
workflow management system (France), monthly meetings (Italy and Germany) or a 
procedure (UK). For every business need a solution is sought after which a business case is 
made to see if the solutions would bring benefits to the organization or not. There do exist 
problems in the technology selection process with respect to the communication between 
the local organizations and global organizations. IT managers have the feeling that they only 
can react reactive instead of proactive. Also the communication between the countries with 
respect to communication solutions can be done better. 

The designed model was tested with the example of the real time communication needs. It 
was found that UMTS or GPRS would give the best connectivity solution with respect to 
the three connectivity solutions presented. With respect to the mobile devices UMTS 
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or GPRS in combination with the laptop and a mobile card was found to the best solution 
for the engineers, due to the specific data they needed during the day. Engineers need to 
download and read documents and want to order spare parts. This can be done the best on 
the laptop that the engineer carries around with him. The solution for the Account Managers 
was found to be the combination of UMTS or GPRS with a PDA. They want to able to read 
email, replicate data and have a convenience on mobility. A PDA is more lightweight thus 
more convenient. It has to be said that there question marks if these need is really a business 
need, because from the interviews came forward that the account managers want a PDA, 
which could be a symptom of a symbolic (gimmick) need. 

Solutions to implement in the technology selection process 

Four solutions were presented which could lead to an improvement in the technology 
selection process at Philips Medical Systems. The solutions were presented at a workshop in 
which the IT managers of the selected countries attended. After the presentation of the 
solutions a discussion was started in which consensus was reached on the action points that 
had to be followed. 

The action points that came out of the discussion were transformed in a solution. The 
different solutions were: 

1. Exchange PMS requirements with Corporate IT by putting together a team in which 
these requirements are exchanged. 

2. Once or twice a year come together with the IT managers in the IT meeting in which 
the countries present the communication solutions they have developed or discuss 
problems they face with respect to communication. 

3. Form a mobile strategy in which you: 

a. Know your audience 

b. Address the impact of mobility strategically 

c. Assign a cross-functional team to mobility 

d. Implement policies and technologies for management and security 

4. Match the existing employee profiles with the existing or future communication 
tools, technologies and services and review the technologies ever year. 
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1 INTRODUCTION 

Due to emerging new technologies, comparues have to make decisions in selecting new 

techniques and technologies to support their business processes and communications inside the 

company and outside with their customers. Selecting the right communication technology for the 

right communication process is essential for the efficiency and effectiveness of a company. 

Many companies are becoming more mobile to solve specific field problems. In May 2005 nearly 

47% of large (+1000 employees) companies questioned in a survey deployed mobile solutions 

(Forrester, 2005). Mobility is becoming increasingly important to evolve from tactical mobility 

projects to a consolidated, managed, enterprise-wide approach to mobility to limit operational costs 

and security risks. 

This report discusses the research that was conducted at Philips Medical Systems. This company 

also has its problems in finding a strategy of selecting the right communication technologies for their 

employees. In this first chapter a short description of Philips Medical Systems will be given as well as 

an overview of its products, strategy and market. After that, the initial problem statement will be 

given as well as the goals of the research. 

1.1 PHILIPS MEDICAL SYSTEMS 

Royal Philips Electronics1 1s one of the world's biggest electronics companies and Europe's 

largest, with sales of E 30.4 billion in 2005(Source: Philips Annual Report). With activities in the 

three interlocking domains of healthcare, lifestyle and technology and 159.200 employees in more 

than 60 countries, it has market leadership positions in medical diagnostic imaging and patient 

monitoring, color television sets, electric shavers, lighting and silicon system solutions. Philips has 

1 Since 08-2006 Philips has changed its name in Royal Philips due to selling the division Semiconductors to investors. This was done 
because this division did not fit anymore in the strategy Philips is following. 
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five main divisions; Philips Consumer Electronics, Philips Lightning, Philips Medical Systems, 

Philips Domestic Appliances and Personal care and Philips Semiconductors2
• 

Philips Medical Systems is a world leader in diagnostic imaging, patient monitoring, clinical 

information management and related services. Philips Medical Systems is an organization with a 

turnover of approximately 6.3 Billion Euros in 2005 (Source: Philips Annual Report), which is 21 % 

of the total Philips sales. Profit in 2005 went from 35 million in 2004 to 679 million in 2005. 

Medical systems has approximately 31.000 employees, active in the manufacturing, distribution and 

service of Medical Imaging, Monitoring and medical IT solutions. The medical imaging stream is 

divided in multiple business lines in which one specific technology stands central. These business 

units of the medical imaging are: General X-ray, Cardio/Vascular X-ray, Magnetic Resonance (MR), 

Computed Tomography (CT) and Ultrasound. The global business lines of these units supply the 

different regions in which Philips operates. 

Philips Medical Systems (PMS) has multiple regions in which it operates. The different regions 

are: APAC (Asia Pacific), NA (North America) and EMEA (Europe, Middle East and Africa). This 

research took place in the headquarter of the sales & service region EMEA. The Sales & Service 

Region (SSR) EMEA is responsible for the distribution, sales, delivery and after-sales service of the 

above medical solutions supplied by the global business lines in the Europe, Middle East and Africa 

region. The EMEA region consists of nine Sales and Service Departments (SSD). These 

departments are responsible for the distribution, sales, delivery and service of the medical products 

in a certain geographic location. The Sales and Service Departments are: 

• SSD Adria: Italy and Greece 

• SSD Alps: Austria and Switzerland 

2 From 08-2006 this division is no part of Philips anymore. Its name is changed into NXP: Next Experience. 
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• SSD Benelux: Belgium, Netherlands and Luxemburg 

• SSD France 

• SSD Germany 

• SSD Iberia: Spain and Portugal 

• SSD Nordic: Denmark, Finland, Norway and Sweden 

• SSD UK & Ireland 

• SSD Multi Country Region: vanous small countries in Africa, Middle East and Eastern 

Europe 

The sales and service departments operate on a business unit base and report to the EMEA 

headquarter. In appendix 1 an organization chart can be seen of how the EMEA region is organized. 

The EMEA headquarter consist of the different functional groups that support the various business 

lines and the sales and service departments. Functional groups are: Sales and Marketing, Finance and 

Accounting, Human Resource, Total Quality Management and IT. 

1.1.1 IT at Philips Medical Systems 

This research was carried out in the IT division of the EMEA headquarter, which is generally a 

supportive department for the business processes of Medical systems. The IT organization in the 

product division Medical Systems is divided into: global, regional and local organizations. These 

three organizations have to make sure that the demand for IT coming from Medical Systems is 

translated into IT solutions. 
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IT at Royal Philips 

For Royal Philips Corporate IT is responsible for the overall IT strategy of all the product 

divisions. Corporate IT is also divided into a global, regional and local organization. Corporate IT is 

constantly looking to new technologies and supplies the different product divisions with IT 

solutions. 

The IT division at Philips consists of 3 parts: Corporate IT, Philips Global Infrastructure 

Services (P-GIS) and Philips Business Application Structure Services (P-BAS). 

1) Corporate IT is functionally responsible for the overall Philips IT strategy. Corporate IT is 

responsible for continuously defining and adapting Philips' IT Infrastructure to key business 

requirements. 

2) Philips Global Infrastructure Services takes care of the generic infrastructure in Philips, one 

common desktop environment (CODE), mail and collaboration and the Philips Global 

Network (abbreviated to PGN). Philips Global Network is a technical wide-area network 

infrastructure that forms the foundation for a number of Philips Global Network Services. 

They provide connectivity to Philips locations and individuals worldwide and support their 

communications both internally and with the outside world. 

3) Philips Business Application Structure Services delivers services to the Philips businesses. It 

creates new and shared ways of working by developing new and by maintaining current 

applications and systems. 

The Corporate IT Regional organizations, such as the EMEA region, are a part of Philips 

Corporate IT. Regional IT managers are representatives of Corporate IT and - on behalf of their 

region - are involved in Corporate IT activities. They coordinate implementation of the common 
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technical and organizational infrastructures in their regions. They have responsibility for IT services 

for their region as well as the implementation of the corporate IT activities. 

Country IT managers responsible for the sales and service departments belong to the Philips 

corporate IT organization and are responsible for ensuring that the IT requirements of their 

geographic area are supported by the corporate technical and information infrastructure. Country IT 

managers disseminate information on corporate directives and standards, and facilitate their 

implementation in their country. They participate in the implementation of common infrastructure 

and shared systems in their area. They are responsible for implementing the applications that are 

necessary to support country functions. 

1.2 PRODUCTS AND ITS MARKET 

Philips Medical Systems 1s becoming a more important strategic division of Philips. As 

mentioned turnover of Philips Medical Systems is almost 21 % of the total Philips turnover. In 2005 

sales of Philips Medical Systems rose by 8 percent and are expected to do so again in 2006 (Source: 

corporate presentation Philips Medical Systems). Demographics are driving up the demand for 

healthcare. Due to increasing wealth, people are getting older and are spending more money on 

healthcare. Empowered patients are increasingly taking more active control over their health and 

demand faster and better care. In some countries there is a growing trend of privatization of the 

hospitals. Because of these trends healthcare becomes more important in the lives of everyone. This 

increasing demand and growing market of healthcare, makes Philips Medical Systems a growing 

important strategic division of Philips. Because of this growth in the healthcare market it is very 

important to follow an active strategy to stay ahead of the competitors. 

In the field of marketing there are several generic strategies that describe the way a company can 

distinguish itself from its competitors. One of these strategies in which is described how a 
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company can distinguish itself from others is from Treacy and Wiersema (1995). This strategy states 

that there are three types of value discipline that successful companies can adopt to gain leadership 

in their markets. These 'disciplines' are: product leadership, operational excellence and 

customer intimacy. Product leadership means to provide the best possible products from the 

perspective of the features and benefits offered to the customer. Operational excellence is the 

approach to the market to provide the lowest cost goods and services, while at the same time 

minimizing problems for the customer. The last discipline the customer intimacy focus involves the 

selection of one or a few high-value customer niches, followed by an obsessive effort at getting to 

know these customers in detail and delivering what these customers want. The medical market in 

which Philips operates is lead by 3 companies: General Electronics, Philips Medical Systems and 

Siemens. These three companies have around 75% of market share in the medical sector (Source 

corporate presentation). Each of the three companies have around 25% market share in the medical 

market. Following Porters generic strategy, Philips is not really competing on price, but more on 

differentiation (for example the development of the ambient experience of the MRI scanners). With 

respect to the different value disciplines General Electronics is the competitor, which is producing 

the most efficient and thus has the lowest price. It's more or less following an operational excellence 

strategy. Siemens is known as a company that develops high quality products. They have product 

leadership in the market and are leader in CT, MR and CV. Philips can't compete with the prices GE 

offers and is more following a customer intimacy strategy. This means that the service towards the 

customer is constantly adjusted to the wishes of the customer, giving them best in class service. 

Innovation is crucial in the highly technical market Philips Medical Systems is in. All the 

discussed competitors are highly innovative enterprises. They all are trying to develop a new system 

that gives them an advantage on their competitors. Another important part in the production of new 

systems is that they try to improve the margin on a sold system by continuously improving 
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the production methods. This is necessary because prices of new systems drop after a while on the 

market due to which the margin drops. 

The systems that Philips Medical Systems produces are technical very sophisticated systems, 

which are placed in hospitals that are spread throughout the country. Because of this high 

complexity of the systems and because the hospitals are located in different areas of a country, a 

large mobile workforce is needed to install, maintain and repair the medical systems. These mobile 

employees are most of the time working at the customer and traveling towards the customer. 

1.3 BACKGROUND OF THE RESEARCH 

In the Europe Middle East and Africa sales and service region approximately 4300 employees 

generate a turnover of around 1.9 billion euros in 2005(Source Medical Systems presentation, 2006). 

Of the 4300 sales and service employees the majority (approximately 3000) operate away from their 

home-office and are connected to the company and its back-offices through various means of 

information and communication technologies. These so-called 'mobile' workers are employees that 

are working most of their time at the customer instead of working at the home office. These mobile 

workers use different kinds of technologies, like mobile and fixed telephony, wireless connections 

and mobile devices to stay connected with their home-office. They use diverse business applications 

such as: E-mail, SMS and voice communications. Costs for these connections are increasing rapidly 

and have reached a level of well over 10 million euros per annum in the EMEA region. 

Within the mobile group the biggest group is the community of the Field Service Engineers 

(FSE) with a size of over 2000 FTE. These engineers go to the hospitals to install the various 

medical equipment and software and also go to the client when a service job has to be done. A 

service job can be a malfunction of the equipment or software or just a routine check up of the 

installed system. Other groups in the mobile base are Account Managers, Modality Sales 
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Specialists and Project Managers. These functional groups have different communication needs and 

behavior and are using different applications and technologies in their communication. Due to the 

ongoing technological progress and changing working processes the communication needs and 

behavior of these groups change. As an organization you want your employees to be able to do their 

job as good as possible. It is important to know the communication needs of the employees, so that 

the best service can be delivered to these employees. Being able to do this there has to be insight in 

the technology trends and the working processes of the employees. Wben you have these insights a 

good analysis can be made what these different groups really need with respect to communication 

and information and what technology they can use the best to satisfy those needs. 

At the EMEA headquarter IT budgets are created every year by the responsible IT-manager. 

Every year these budgets are under pressure and the IT managers have to find ways to reduce costs 

as well as to argument reasons to increase their budgets. Due to the increasing availability of new 

communication devices and communication technologies as well as the increasing mobile workforce 

there is a demand for investment in this subject. So in addition to the fact that it is important to 

know what the communication needs are of the mobile workforce it is also important to keep the 

costs of the necessary investments under control. 

1.4 INITIAL PROBLEM DESCRIPTION 

To investigate the above-discussed problem, Philips Medical Systems formulated a problem 

description. The initial problem statement of Philips was: 

Communication costs in the Europe Middle East and Africa region are continuously 

increasing and are not globally controlled. This is a result of the volatile and locally different 

markets, the use of different communication cost management systems, different 

communication technologies and applications. The communication needs are 

8 



changing as well due to changing working processes and technological progress. To be able to 

improve control on the development of these costs as well as to enable improved service to 

these mobile users, better insight is required in the communication costs and their expected 

development as well as the current and future communication needs. 

In this research the focus will be on the last part of the initial problem definition: the current and 

future communication needs of the mobile user base and the link with the available technologies. 

The first part of the problem statement was done parallel with this study focusing on the 

development of the communication costs of the different employees and communication tools in 

the EMEA region. As mentioned in the problem statement an important goal is to improve service 

to the different mobile users. To do this insight is required in their communication and information 

needs and behavior. Employees use communication every day to carry out their jobs. They share and 

exchange information to fulfill their daily tasks. Because of this, it is very important that 

communication and information sharing is done effective and efficient. To support the users to 

communicate there are all kinds of information and communication technologies and applications 

available. In addition, to secure the effective and efficient communication it is of course important 

that the supporting technology or application conforms to the communication needs of the 

employee. Because of the two-sided nature of this research the above problem definition is 

reformulated in a problem definition that gives the focus of this research. The initial problem 

statement is changed in the final statement: 
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To enable improved service and efficiency to the mobile employees working in the Europe 

Middle east and Africa region at Philips Medical Systems, better insight is required in the 

current and future communication needs of these employees, as well as which technology 

best satisfies these needs. A design has to be made that matches the right available 

technology with the evolving communication needs in the organization. 

With respect to the above problem definition several research goals were formulated that will be 

used to investigate the above problem definition. These research goals are: 

1 Provide an overview of the existing communication theories as well as literature 

about mobile communication technologies. 

2 Gather insight in the current and future communication needs of the mobile 

employees working in the sales and service department. 

3 Gather insight in how to make the best choice in selecting the right communication 

technology/ tools for a specific user group in order to fulfill their communication 

needs 

4 Present an implementation plan for Philips Medical Systems to migrate from the 

current situation to the desired situation. 

The different research goals will be discussed in the next chapters. In the next paragraph the 

structure of the report can be read. 

1.5 STRUCTURE OF THE REPORT 

In the next chapters the first research goal will be investigated. In chapter two literature about 

communication technology theories will be reviewed. These theories combine the choice 
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of a communication medium with the communication task that has to be carried out. In chapter 

three the concept mobility will be elaborated, as it is an important aspect of the research. In chapter 

four the methodology will be discussed that was used in this research as in chapter five the findings 

of the communication needs analysis will be given. In chapter six literature about selecting and 

implementing new technologies will be given, the technology selection process as it is in place at 

Philips Medical Systems will be discussed as well as a solution for the found communication needs 

will be proposed. In chapter eight recommendations will be given on solutions for the problems that 

were found in the technology selection process at Philips Medical Systems. In chapter nine the 

conclusions and recommendations will be given. 
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2 COMMUNICATION 

Following the first research goal as mentioned in the preV1ous chapter, an overview of the 

applicable communication theories will be given. In paragraph 2.1 three communication-technology 

theories will be discussed that are applicable for this research. 

2.1 COMMUNICATION TECHNOLOGY THEORIES 

Communication is an important and fundamental activity in organizations. Time studies, for 

example, have found that managers and professionals spend up to 85% of their time communicating 

(Panko, 1992). Managers can choose between an increasingly broad array of communication 

technologies to enable their communications. As the supply and use of these technologies expands, 

the question of selecting the best telecommunication media for each type of person in the company 

becomes more and more critical for obvious reasons of cost and effort (Rowe and Struck, 1999). 

Doing this is not easy, because every type of person may have different communication needs, 

which could need a different communication media to satisfy that need. When looking to the 

organizational level, communication needs depend externally on the equipment of the customer and 

the suppliers and internally on the differentiation of functions, structures and culture. 

Managers of information technology have to evaluate, select and deploy the different available 

communication technologies and devices, such as using PDA's with UMTS connections, which are 

best for their employees, suppliers and customers. With this increasing array of available media it 

becomes more important to know which media can be used for which task or context. In this 

research different communication theories have been studied that are applicable for this research. 

The theories that are applicable for this report are the communication theories that combine the 

choice of technology or media with the communication task that the communicators have 
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to perform. Only those theories were selected that explicitly mention the term media in combination 

with the communication task. This because when the term media is used in a communication theory 

it is always about the combination of the communication tasks and the media that is used to fulfill 

these tasks. Therefore only these theories will be mentioned. Four theories were found that matched 

these criteria and they are discussed in the next paragraphs. 

2.1.1 Information theory 

The first theory that was found and that is also a predecessor of the other theories is known as 

the information theory. One of the first designs of the information theory is the model of 

communication by Shannon and Weaver (1949). They broadly defined communication as "all of the 

procedures by which one mind may affect another". Their communication model consisted of an 

information source: the source's message, a transmitter, a signal, and a receiver: the receiver's 

message, and a destination. Eventually, the standard communication model featured the source or 

encoder, who encodes a message by translating an idea into a code in terms of bits. A code is a 

language or other set of symbols or signs that can be used to transmit a thought through one or 

more channels to elicit a response in a receiver or decoder. Shannon and Weaver (1949) also 

included the factor noise into the model. Below in figure 2.1 the model can be seen. 

Figure 2.1: Communication model 
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Source: Shannon and Weaver (1949) 
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Following the information theory it says that communication is translated into bits and then 

send trough a channel to the receiver. To be able to transmit and receive a message the transmitter 

and receiver will need a certain communication device that encodes and decodes the communication 

message (for example a telephone). To send and receive the message a communication channel is 

needed through which the message is send (for example a telephone line). For managers of 

information technology the question arises which communication device has to be selected and 

through which channels the communication has to be send. 

2.1.2 Computer mediated communication theories 

In today's society computer mediated communication (CMC) has become part of everyday's life. 

As the name implies computer-mediated communication is communication between two or more 

individuals that communicate with each other via a computer-supported media. It is believed that 

CMC can change communication patterns and has a social effect. Rice & Gattiker (2001) state that 

CMC differs from face-to-face communication. CMC limits the level of synchronicity of interaction, 

which may cause a reduction of interactivity. Furthermore, CMC can overcome time- and space 

dependencies. 

There are several communication theories that discuss the social effects of computer-mediated 

communication. In table 2.1 the most important ones are mentioned with their cues and intended 

effects. Below they will be discussed and explained in further detail. 
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Table 2.1: Computer mediated communication theories 

Theory Cues Effects 
Social Presence Non-verbal Social presence is lower 
(Short, Williams, communication when a media is not able 
Christie, 1976) Proximity and to convey the different 

orientation cues 
Physical appearance 

Reduced Social Cues Approach Non-verbal The lesser cues the lesser 
(Festinger, Pepitone & comm uni cation the users are aware of 
Newcomb, 1952) Visual contact themselves and others 

Information system researchers have developed several theories that explain how 

communication media affect communication performance and choice. These theories have as their 

central premise that users aim to achieve an optimal fit between the characteristics of the 

communication task they perform and the characteristics of the media they apply to perform this 

task. 

Social presence theory 

One of these theories is the social presence theory (Short, Williams, Christie, 1976), which states 

that communication media differ in the degree to which they can communicate (or simulate) the 

social presence of the communication partners through the use of social cues (both verbal and 

nonverbal cues). When a medium is not able to convey non-verbal signals (including facial 

expression, direction of gaze, posture, dress and physical distance), proximity and orientation 

(physical distance between and relative positions of communicators), and physical appearance, social 

presence is expected to be low. 

If a medium can communicate only a few social cues, communication partners will not 

expenence each other's social presence and they will pay less attention to each other in the 

interaction. If a medium can communicate a lot of social cues the communication partners 
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will experience each other's presence much more and will pay more attention. So it can be said the 

danger of communicating with less social cues can lead to misunderstandings and faults. 

Reduced Social Cues Approach 

The central assumption in the reduced social cues approach is that the absence of social cues in 

CMC is de-individualizing. De-individualization is a state in which people lose their individuality 

because group members do not feel that they stand out as individuals and individuals act if they are 

submerged in the group (Festinger, Pepitone & Newcomb 1952). The Social Cues Approach 

describes relatively little social power to computer-mediated communication. This is because cues 

that enable communicators to perceive one another as individuals, such as body language, are 

relatively absent in CMC. This diminishes the awareness of the self and the other. This diminished 

awareness leads to a deregulation of behavior, such as paying less attention to what the group 

members are saying. 

2.1.3 Uses and gratifications approach 

This theory by Katz, Blumler and Gurevitch (197 4) originated as a reaction on the traditional 

communication theory that emphasizes the sender and the message. This theory has a more 

psychological view of the communication, focusing on the needs, motives and gratifications of 

media users. Gratification means the positive emotional response that one has to a fulfillment or 

desire. The core of the uses and gratifications theory attempts to explain the uses and functions of 

the media for individuals, groups, and society in general. There are three objectives in developing 

uses and gratifications: 

1) To explain how individuals use mass communication to gratify their needs. What 

do people do with the media 
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2) To discover underlying motives for individuals' media use. 

3) To identify the positive and the negative consequences of individual media use. At 

the core of uses and gratifications theory lays the assumption that audience 

members actively seek out the mass media to satisfy individual needs. 

2.1.4 Media richness theory 

Another theory and one of the most cited theories that combines the choice for communication 

technologies and the task that has to be performed is the media richness theory (Daft and Lengel, 

1984, 1986). The media richness theory proposes that not all communication media are equally 

suited for the information requirements that various tasks create. Daft and Lengel (1984) categorized 

tasks based on two different information requirements: uncertainty and equivocality (ambiguity). 

Tasks of uncertainty lacked sufficient information and could be executed by obtaining and sharing 

the needed information. Tasks of uncertainty have the need for more information to minimize the 

uncertainty. On the other hand equivocal tasks have multiple and possible conflicting interpretations 

of the available information. The available information is open to more interpretations due to the 

absence of clear definitions of situations. Understanding equivocal information therefore does not 

require more information. Instead clearer information is necessary. 

Media richness theory states that media vary in media richness. The theory claims that four 

criteria influence the richness of a media: (a) the possibility of instant feedback, (b) the medium's 

ability to convey multiple social cues (such as body language, facial expressions, tone of voice), ( c) 

the use of natural language to convey the subtleties and nuances, and (d) the personal focus of the 

medium. Media are more suitable for equivocal information tasks, or have a higher degree of media 

richness, if they score higher on these four criteria 
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Daft and Lengel's (1984) central argument is that an optimal fit between task and medium can 

be achieved and that individuals whose media choice corresponds with this optimum will perform 

better. Richer media, the theory claims, enables the user to communicate more quickly and to better 

understand ambiguous messages and therefore better perform on equivocal tasks. In contrast, leaner 

media would be more effective when having low equivocal tasks, because rich media provide users 

with to much information. 

Thus Daft and Lengel (1986, p. 558) concluded that the use of richer media (such as face-to-face 

meetings) would lead to better performance for equivocal tasks (such as deciding whether to acquire 

a company), while the use of leaner media (such as written memos) would lead to better 

performance for less equivocal tasks (such as determining customer reactions to product labels). On 

the basis of the criteria previously discussed, communication technologies such as e-mail are 

generally considered to be relatively lean media. Thus, based on media richness theory, these media 

will be primarily used for noncomplex, information lean tasks. 

Communication media can be divided in terms of media richness. Such a division can be seen in 

figure 2.2 in which the different communication media characteristics are presented in terms of 

media richness (Suh, 1999). 
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Figure 2.2: Richness of communication media 

Communication Medium 

Face-to-Face 
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Highest 
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Moderate 

Low 

Lowest 

Suh (1999) 

Suh (1999) examined the media richness using a laboratory experiment. Suh used a research 

model (figure 2.3) based on the media richness theory, which can be seen below. In the research the 

two independent variables were task characteristics and communication media characteristics. After 

the communication task was executed, the performance was measured as well as the task 

satisfaction. 

The communication media characteristics were divided in: text, audio, video (including audio) 

and face-to-face modes. All these modes were synchronous. Task types were divided into an 

intellective and negotiation task with the negotiation task further divided in (non)-consonant types. 

Task performance and task satisfaction were the dependent variables in this research. Task 

performance was measured in decision quality and decision time. Task satisfaction was divided in 

satisfaction about the process and the outcome. The results of this study did not support the 

task/media hypothesis that media richness suggests. 
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Figure 2.3: Media richness 
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An interesting conclusion was that there was no strong correlation found between task 

satisfaction and the actual performance which implies that people's satisfaction and media choice as 

a result might be different from the most rational one (Suh, 1999) 

On this point Trevino, Daft and Lengel (1990) also acknowledge in addition to their media 

richness theory that the choice of media characteristics is not entirely objective. This is because of 

the symbolic value of media. Users can perceive a medium as 'cool' or 'dull', as a threat to their job 

or as an opportunity. Due to this possible symbolic value the choice they make will not always have 

the optimal fit between task and medium. The most efficient medium is not always perceived by the 

user as the best medium that can be used to do the job. 

Daft and Lengel (1984) stated that managers would use email only for structured, unambiguous 

messages and that they preferred face-to-face communication for unclear events with high 

uncertainty. Studies by other researchers have shown differential email usage by managers and have 

thus asserted that media richness theory is invalid. However according to Webster and 

20 



Trevino (1995) media usage is the wrong dependent variable to examine with regard to information 

richness. They state that there is a convenience factor that may not have anything to do with 

richness is overlooked. They found that distance between communicative partners influences 

whether or not they prefer one technology medium to another (for instance email over face-to-face). 

They found that if a message already existed, as a computer file people were more likely to 

communicate it through email because it was easily incorporated into this medium. So the 

convenience of transmitting the information by a specific type of medium is an important parameter 

for the user to choose which communication medium he is going to use. 

The media richness is the best technology of the above-discussed technologies that combines 

the choice of technology or media with the communication task. Although media richness is not that 

useful in this research. This is because in the scope of the research there is a highly mobile 

environment. The media richness theory was especially investigated in stationary environments. 

What this research has found is that how higher the mobility of an employee is, media tends to be 

less rich. In one way this is logic, because when being stationary more face-to-face conversations will 

take place in contrast with highly mobile employees. These employees are on the road and 

communicate with less rich media, due to 1) the fact that rich mobile communication is expensive 

and sometimes technological infeasible and 2) the majority of the mobile employees tend to need 

less rich media because their task is less complex and well defined. Due the above reason it is 

important to get insight into the literature about this mobile environment. Therefore in chapter 

three literature about mobility will be discussed. 

2.2 CONCLUSIONS 

In this chapter different communication theories were discussed, that integrated the selection of 

technologies with the information processing tasks. These theories are shortly summarized 
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in the next table and the usability of each theory is given with respect to the combination of the 

choice of medium with the communication tasks. ++ means that the theory has a good combination 

of medium and communication tasks. - means that the theory does not combine medium and 

communication task that well and therefore is not usable in this research. 

Table 2.1: Communication theories (summary) 

Communication Technology Combination medium 
Theories Summary and communication 

task 

Information theory Information is send trough a channel by 
(Shannon and Weaver, 1949) means of a communication device. -

Social Presence theory Media that can communicate a lot of 
(Short, Williams, & Christie, 1976) social cues will be more effective then + /-

media that communicate little social cues. 

Reduced Social Cues Approach This theory states the lesser social cues 
(Festinger, Pepitone & Newcomb, 1952) the user is less aware of itself and others 

+/-

Use and gratifications approach This theory states the choice for a media 
(Katz, Blumler and Gurevitch 1974) is affected by the personal needs of a 

person. + 

Media Richness Media choice is affected by the task that 
(Daft & Lengel, 1984, 1986) has to be performed. Complex tasks can 

be done better with media with a high ++ 
richness. Less complex tasks need low 
richness 

The most important theory found was the media richness theory, which proposes a classification 

from low to rich media that can be used for noncomplex to complex tasks and activities. The theory 

states that rich media can be used better for complex tasks and that lean media are better for 

noncomplex tasks This theory has certain pitfalls, people do not always choose the media that best 
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fits the task they have to carry out, but they choose another media which they think is better or 

more convenient. Due to this convenience factor it is difficult to make sure that the right media is 

selected. Another pitfall is that the research of the media richness is especially focused on stationary 

environments. The scope of this research is the mobile environment, therefore other literature 

sources are needed to create insight in the concept of mobility. In the next chapter the concept 

mobility will be further explained. 
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3 MOBILITY 

Companies are becoming increasingly mobile. Being mobile means that the employees of a 

company do not work from their home offices behind their desk, but work in the field and carry 

their desktop with them. Being able to carry their desktops, weight and size of the communication 

devices have to be minimized. Due to this minimization there is a restriction on memory, display, 

power supply of the computers in comparison with desktop computers. Mobile workers use these 

different devices with a certain connectivity to connect to and communicate with their business 

networks. These mostly wireless network infrastructures are less reliable then the stationary 

infrastructure. Wireless networks have restrictions in coverage of the different wireless techniques. 

New techniques like UMTS do not have yet full coverage in various countries. In the next 

paragraphs the concept of mobility will be further explained. 

3.1 WHAT IS MOBILITY? 

Before answering the question: what is mobility, it is important to understand what 'mobility' 

means. The term 'mobility' comes from the Latin word 'mobilis', which refers to 'move'. According 

to the Oxford English Dictionary (Second edition), 'mobility' means: 

1. Ability to move or to be moved; capacity of change of place; movableness. 

2. Ability to change easily or quickly; liability to fluctuation; changeableness; instability; 

fickleness. 

3. (Of a field force and its equipment) The quality of being able to move rapidly from one 

position to another. 

'Mobility' refers to the quality of being able to move a given entity. Because there are a lot of 

entities that can be moved a distinction can be made in: mobility of people, mobility of 
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objects and mobility of information. People can be movmg by traveling, visiting or wandering 

(Kristoffersen and Ljungberg, 2000). These terms will be discussed m paragraph 3.2.1. Object 

mobility can be seen as the movement of all kind of objects, such as letters or goods, which are 

carried from a to b by a certain means of transportation. Information mobility is the movement of 

information through different means of transportation. For example the satellite networks that send 

television images through the world. This information flow has become a very important part of 

today's society. A lot of companies are becoming increasingly mobile. 

Garcia (1997) described some trends with respect to information and communication 

technology in the late 90s. We are now in the middle of these trends: 

• ICT delivers better performance against lower price 

• There is a convergence of communication functions 

• Increase in mobility due to miniaturization and new wireless technologies such as UMTS. 

• Increasing capacity of networks, which gives the possibility for more real time and 

multimedia traffic. 

These trends are at the basis of the increasing mobility trend. Because of the new wireless 

technologies such as GPRS followed up by UMTS it is becoming possible to have real time 

information from the field to the back offices. Also there is a trend of the increasing convergence of 

the communication functions in the different communication devices. There are corning more and 

more devices that integrate different communication functions, such as an MDA (Mobile Digital 

Assistant), with which you can make phone calls and use it as a handheld computer. 

Many companies are becoming especially more mobile to solve specific field problems. In May 

2005 nearly 47% of companies questioned in a survey deployed mobile solutions (Forrester, 2005). 

Mobility is becoming increasingly important to evolve from tactical mobility projects to a 
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consolidated, managed, enterprise-wide approach to mobility to limit operational costs and security 

risks. It is commonly supposed that mobility is the most important characteristic of mobile business, 

because it represents its principal distinctive advantage upon which mobile services can build their 

value proposition. In fact, mobility brings several unique benefits that can be related to a number of 

attributes such as (Milller-Veerse, 2000): 

1) Freedom of movement (services can be used while on the move) 

2) Ubiquity (the possibility of using services anywhere, independent of the user's location) 

3) Localization (user's location information can be exploited to offer location-based services) 

4) Reachability (users can be reached anywhere, anytime, from selected persons and contexts) 

5) Convenience (always at hand) 

6) Instant connectivity (always on) 

7) Personalization (personal device, apt to store personal information). 

Beside benefits mobile services also can have some downsides. The expected benefits 

reachability and instant connectivity also have their downsides. Due to the instant connectivity and 

the fact that users can be reached anywhere at anytime there exists an ethical issue. When being 

always online companies expect mobile employees to be continuously present and able to respond 

to questions (Hendriks and Oosterhaven, 2005). 

Another point of being online is the danger of information overload (Hendriks and 

Oosterhaven, 2005). There is a lot of communication during a day. A good example is email. From 

all the emails that are received during the day only a small piece is directed specifically to the 

receiver. The other part is email that is not directed specifically to the receiver, but that should be 

26 



read or seen for notion. This information overload leads to the impossibility to process all the mails 

every day. 

Because of these reasons it is important to make good agreements on when and how to use the 

mobile devices. There has to be a line between private life and business work. With respect to the 

emails, good agreements should be made to minimize the information overload. 

The two most important aspects of mobility are the time aspect and the distance aspect. The 

mobile communicator can communicate free from time and distance. With respect to time this 

means that a division can be made between synchronous and asynchronous communication. With 

synchronous communication the receiver can react immediately on the received message. Receiver 

and originator have to be available at the same time and are simultaneous present in the 

communication process (for instance a telephone call). When communicating asynchronous the 

receiver can answer the message later then when it was sent. There is a certain time interval between 

the message and the reaction to the message. 

With respect to the distance aspect, some communications can only be performed at the same 

time and the same location, for example a face-to-face conversation. Other communications do not 

depend on being at the same location, such as an email or listening to a voicemail. As mentioned in 

the media richness theory, synchronous communication normally is richer then communicating 

asynchronous. This is because the instant feedback opportunity makes media richer. When 

communicating with asynchronous media the communication tends to be less rich. In table 3.1 some 

examples are given with respect to the division of communication free from time versus distance. 

The table is divided in two dimensions: synchronous vs. asynchronous communication and 

distributed location of the communicators versus non-distributed (Bouwman, 2005). 
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Table 3.1: Synchronous vs. asynchronous 

~ Synchronous Asynchronous 
D 

• Face-to-face • File sharing 
communication 

• Design tools 
Same place • Electronic conferencing 

systems with local • Project management 
network in physical software 
locations 

• Telephone • E-mail 

• Audio- and video- • Voice mail 

Different place conferencing 

• Computer conferencing 

• Shared whiteboard 

• Workflow systems 
bulletin boards 

Bouwman (2005) 

Another term that is mentioned in the literature when talking about mobility and employees are 

virtual teams. Virtual teams can be defined as: groups of geographically and/ or organizationally 

dispersed co-workers that are assembled using a combination of telecommunication and information 

technologies to accomplish an organizational task (Townsend, De Marie and Hendrickson, 1998). 

Speaking in terms of the above figure, virtual teams are operating on different places. They 

communicate with their team members through different synchronous and asynchronous media. 

The difference between mobile and virtual teams is that virtual teams as the above definition defines 

are co-workers. They are working together and are interdependent in order to fulfill certain goals. 

Mobile employees do not necessarily have to work together in a team and communicate with their 

team members. They could also be working alone, without any co-worker(s). Some mobile 

employees at Philips Medical Systems are also working in a virtual team. They are geographically 
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dispersed and communicate with each other via email and phone and other communication 

technologies. 

The measure of virtualness of a team can be defined by comparing the measure of face-to-face 

interaction and the electronic mediated communication (Beise, Niederman and Mattord, 2004). 

\Vb.en the team scores low on both it is said to be a group that does not meet regularly. When a 

groups score high in electronic mediated and low on face-to-face communication the group is said 

to be highly virtual (see figure 3.1). It communicates mainly via electronic mediated communication 

with its team members. This is often because of the geographic distribution of the team members. 

The teams that have a high need for face-to-face and a low need for electronic mediated 

communication are the traditional groups who come together and discuss face-to-face what the 

problems are. The group that scores high on both criteria is a group that is fully supported. These 

groups have complex tasks that require a high amount of face-to-face communication as well as 

electronic mediated communication. 

Figure 3.1: Virtual vs. Traditional team 

-.•-------- ... -·- ............ ---·--•-o.-•-~---
Face-To- Face 

Low High 

Electronically- I.ow Inactive Traditional 
Mediated 

High Highly-Virtual Fully-Supported 

Source: 
Beise et al (2004) 

3.2 FRAMEWORK MOBILE WORK 

Yuan and Zheng (2005) proposed a framework for mobile work (table 3.2). In their article they 

propose a framework of mobile work support. Previous research normally is about the 
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stationary worker. Stationary means the normal behind-the-desk-work. In their framework they 

developed different dimensions by asking the questions who, what, where, when and how with 

respect to mobility as can be seen in table 3.2 

Table 3.2: Mobile framework 

Dimensions Questions to address Characteristics 

1. Who (Worker) Who are the mobile workers? Mobility and job category 

2. What (fask) What tasks the mobile workers Location/time dependency, multi-task 
perform? handling 

3. Where and What environment in which, the Workplace and temporal structure 
When (Context) tasks are performed by mobile 

workers? 

4. How What information technologies are Mobile devices, mobile 
(fechnology) available to support mobile work? communication infrastructure, and 

applications 

Source: Yuan and Zhen (2005) 

In their framework they divided mobile work in the following dimensions: mobile worker, 

mobile task, mobile context and mobile technologies. These different parts of the framework will be 

discussed in the next paragraphs. 

3.2.1 Mobile worker 

Mobile workers can be defined as the workers who are away from the office or desk more then 

20 % of the time, who has a job with no desks or offices and who must perform work that requires 

mobile communications (Gartner, 2002). Other terms that also describe the mobile workers are 

road warriors and nomads. These terms distinguish the mobile workers in workers, which are 

moving, from workers who are distributed and co-located (Dahlbom and Ljungberg, 1998). Mobile 

workers can be further classified based on the concept of mobility. There are two kinds of mobility. 

One is local mobility, also wandering, which refers to people spending a considerable 
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amount of time walking around locally. The other is remote mobility, which includes traveling and 

visiting. Traveling is the process of going from one place to another in a vehicle. Visiting is spending 

time in one place for a prolonged period of time before moving to another place (Whittaker et al., 

1994; Bellotti and Bly, 1996; Kristoffersen and Ljunberg, 2000). At Medical Systems the mobile 

workers are traveling from customer to customer, so they are more remote mobile. 

Since mobile workers are frequently on the move, the most uruque and distinguishing 

characteristic of mobile technology is the ability to physically carry mobile devices with the user that 

is the portability. Being portable requires minimizing the size and weight of the devices, thus, 

limiting capabilities in input, processing, display, memory, and power supply in comparison with 

relatively powerful PC's used in office environment (Yuan and Zhang, 2003). The usability of the 

device depends on the environment the employee. For example a field service engineer cannot use 

any form of mobile technology in an Emergency Room of a hospital due to the risk of interfering 

with the medical equipment. 

3.2.2 Mobile task 

A task is an activity that has to be done by a worker to accomplish its objectives. In order to 

understand the characteristics of mobile work and the differences between mobile and stationary 

work it is important to identify the characteristics of the mobile task. With respect to the mobile 

task Yuan and Zehn (2005) state in their framework that there are two characteristics that 

distinguishes mobile from stationary work. These characteristics are: Location/ time dependency 

and multi task handling. 
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Location, time dependency 

In understanding the concept of mobility in this context it is important to understand the nature 

of mobile work. We need to identify the characteristics of mobile work. A lot of research has been 

done on stationary work. (Wiberg and Ljungberg, 1999; Balasubramanian, Peterson and J arvenpaa, 

2002) say that location/time dependency is the key characteristic that distinguishes mobile work 

from stationary work. 

Mobile work requires mobile workers to be present on the site physically and they usually need 

to be finished within a specific time period, for example a service delivery. The study of Wiberg and 

Ljungberg (1999) concluded that time and place is a dependent factor in the mobile work. Mobile 

workers have to travel to certain places to do their job. The place they have to go to is normally 

non-negotiable. Because of this place dependence, there also is time dependence, because of the 

time spent in traveling. The employee has to do his job in a certain time frame at a certain location. 

Because of this the job of a mobile worker is location and time dependent (Wiberg and Ljungberg, 

1999). Especially when comparing mobile work with stationary work this difference becomes clear. 

At the office the worker is flexible in scheduling when to do a specific task, but when a mobile 

employee is working at the customer the task has to be executed in a specific time frame. It has to 

be said that the boundaries between stationary and mobile work are blurring. Nowadays employees 

can connect via internet to corporate networks, which makes them also increasingly independent 

from time and place. It can be said that mobile workers are more time and place dependent with 

respect to executing task at the customer. But on the other hand the mobile worker becomes 

increasingly time and place independent due to the increasing connectivity with their corporate 

networks. 
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Multi task handling: 

Following Wiberg and Ljungberg (1999), the second dimension of the mobile task is multi-task 

handling. Mobile workers often perform actions other than just information processing. Thus, while 

mobile workers are conducting their main actions, they may experience the attention focusing on 

something else or have distracting problems. The hands of mobile employees are often used to 

manipulate physical object in contrast to the stationary employees which hands are ergonomically 

placed on a keyboard. Mobile employees may be involved in tasks that need a high level of visual 

attention (to avoid danger as well as to monitor progress), as opposed to the stationary worker 

where the visual attention is directed towards the computer screen. Mobile employees may be highly 

mobile during the task in contrary to stationary workers where typing and doing are often separated. 

3.2.3 Mobile context 

The context of mobile work can be defined as: the circumstances in which mobile tasks are 

being carried out by mobile workers (Yuan and Zehn, 2005). In their framework Yuan and Zehn 

used the working place and the work temporal structure to characterize the mobile context. 

Work place 

A difference between stationary and mobile workers is that stationary workers work in a single 

and stable workplace, while mobile workers work in different and diversified places. Stationary 

workers own their workplace. Their workplace is designed to fit into the needs of the stationary 

worker. Mobile workers are carrying a portable office, such as a laptop or other mobile devices. 

They use public or other people's place as their workplace. The mobile workers need to adapt to 

different and diversified workplaces during the day. The mobile workers are constrained by the 

places where they carry out their work, which has a great impact on their activities. 
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In generally a stationary worker is fully equipped and has adequate support for the work. In 

contrast mobile workers are restricted due to inadequate capabilities of the mobile devices and 

communication channels and environment. 

One of the most important characteristics of mobile work is that there is less predictability 

(Perry, M., O'Hara, K., Sellen, A., Brown, B., and Happer, R., 2001), there are more uncertainties or 

exceptions. During mobile work they could run into unplanned situational changes. An example 

could be the traffic that mobile workers are in when traveling from one workspace to another. The 

traffic conditions are unpredictable, which gives a lot of uncertainty on when to arrive at the 

working place. 

Temporal structure 

With respect to the temporal structure of mobile work Yuan and Zehn (2005) mentions three 

features. Firstly the temporal structure of mobile work is irregular, while the structure of stationary 

work is regular. Secondly the time frame in which an activity has to be completed is normally 

narrower. Thirdly stationary workers can manage their time better since resources are easier to 

access from the office then in the field. Mobile workers do not always have the available resources 

they need to do their job, which results in the so called 'dead time' (Perry et al., 2001) 

3.2.4 Mobile technologies 

Mobile technologies can be seen as new resources for accomplishing various everyday activities 

that are carried out on the move. These mobile technologies can be divided in the mobile 

connectivity solutions, the mobile devices and the different available mobile applications. The 

mobile connectivity solutions make sure that the different mobile devices are connected and can 

communicate with each other via a certain wireless technology. The different available mobile 

devices have an interface in which the employee can enter or retrieve data that is necessary 
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to fulfill its task. On the mobile devices different applications are running that the employee needs 

to carry out his daily job. In this paragraph a short description will be given of the latest connectivity 

solutions and mobile devices. 

First the different available connectivity solutions will be discussed. There are different mobile 

connectivity solutions on the market. The mobile connectivity solutions can be divided in the mobile 

communication generations, such as GSM, GPRS and UMTS and the wireless data networks. 

Mobile communication generations 

One of the new mobile technologies that different enterprises are using to implement their new 

mobile communication solutions is UMTS. UMTS stands for Universal Mobile Telecommunications 

System. It's the successor of GSM (Global System for Mobile communications) and GPRS (General 

Packaging Radio System) and belongs to the third generation of mobile communications. UMTS 

uses the radio network to communicate and compared to GPRS this technique has a higher speed of 

data transfer which makes communication much more convenient. Coverage of UMTS is around 

70% in Holland compared to 100% coverage of GPRS. 

UMTS is a so-called third generation mobile communication technology. Below the different 

classifications can be seen with their speeds of transfer. 

2nd · generat10n: 

25th · . generanon: 

3rd · genera non: 

GSM: 9.6 Kb/s 

GPRS: 52 Kb/s possibility for expansion to 128 Kb/s with EDGE (Enhanced 

Data rates for GSM Revolution). 

UMTS: 384 Kb/s possibility for expansion to 3 Mb/s with HSDPA (High Speed 

Downlink Packet Access). 

First there was the 2nd generation technology, well known as the GSM technology used for 
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mobile phoning and voice communication. After the second generation GPRS was introduced 

which could transfer data up to 52 Kbs. 

As you can see the speed of UMTS is much higher than GSM or G PRS. UMTS has reached a 

speed that can be compared to a fixed DSL lite connection. It allows people to share large 

documents and audio and video files without being bound to time or place. Because of this higher 

speed UMTS is used in al kinds of mobile solutions, for example watching television on a mobile 

phone. 

Providers have had some problems with introducing UMTS as well with placing UMTS posts. A 

lot of resistance exists because of fear of health risks through the radiation of UMTS. Some cities in 

Holland even refused to place UMTS posts. Recent research in Switzerland proved that there are no 

demonstrable consequences that cause health problems. Providers expect no more resistance, which 

means that the adaptation and coverage of UMTS will increase. 

WiFi 

WiFi stands for Wireless Fidelity. It is an abbreviation for wireless data networks through which 

the attached systems communicate with each other through electromagnet radio signals. 

Figure 3.3: Logo WiFi 

WiFi is applied in several solutions, such as WiFi at home, WiFi in businesses and WiFi hotspots 

in public places. WiFi at home is used through a so-called wireless router. The computer or 

telephone communicate wireless with the internet. More enterprises are also adapting WiFi in their 

offices. By having WiFi employees don not have to plug in the internet cable but are connected to 

the internet via WiFi. WiFi is also applied in public places, such as train stations, airports, 

36 



restaurants, hotels and libraries. People with mobile pc's can log on to the internet paying a specific 

amount of money. These public connection points are called 'hotspots'. Speed of WiFi is 

comparable to normal DSL connections and is thus sufficient for sending large files. The coverage 

of WiFi hotspots today is not that good. A WiFi hotspot does not have a wide reach, so it can only 

be used in a small area and is therefore not really usable for mobile work. 

Table 3.3: Connectivity Technologies for mobile solutions 

Speed1 Coverage 2 Price 3 Future 4 

GSM - - ++ ++ + 

GPRS 0 ++ + 0 

UMTS + + - + 

WIFI at hotspot ++ - - -

Criteria: 

Speed: With this criterion is meant the possible speeds that the given technology could de\'elop when operational. 

2 Coverage: the possibility of using the gi\'en technology at the places and times that it is necessary. 

3 Price: The costs of the technology per user per month, how higher the price, the less the score. 

4 Future: What are the expectations of the durability of this technology in the future? 

In table 3.3 the differences between the different technologies with respect to the features that 

would be important when implementing a mobile solution can be seen. ++ means that a technology 

scores high on the criteria. - - means that it scores low. It can be seen that GSM scores very low on 

data transfer, but is very cheap. GSM therefore can be best used only when mobile voice 

communication is necessary. GPRS score higher on coverage and price then UMTS. It can be said 

that GPRS is more suitable when small data files have to be transferred, because speed of GPRS is 

lower then UMTS. Sending a 1MB file takes 14 minutes on GSM, 2,6 minutes on GPRS and 21 

seconds on UMTS. Sending smaller files over GPRS is more cost efficient then using the more 

expensive UMTS. 
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The speed of UMTS is reasonable high, but lower then WiFi. There are coming more WiFi 

hotspots, but coverage is still very low and bound to a specific area around the hotspot. WiFi at 

hotspots is also still expensive, but is dropping in price. Prices for UMTS are still high but are 

dropping now more providers are promoting the UMTS technology. In the future there will be a 

successor of UMTS, which is called HSDP A. This technology is an upgrade of the UMTS network. 

Some providers now have introduced HSDPA. 

When looking to the mobile workforce and the available connectivity technologies GPRS or 

UMTS is believed to be the best technology available to use in mobile solutions in the field. This 

was also validated by interviews with the providers: Equant and Vodafone. It depends on the 

amount of data that has to be sent versus convenience that you are prepared to give to your 

employees. The higher the speed, the more convenient it will be to send a file. But a higher speed 

also means higher costs. So it is important that there is a good balance between costs and 

converuence. 

Because of the above emerging new connectivity solutions there are also new mobile devices on 

the market that use these technologies. Following Hendriks and Oosterhaven (2005) mobile devices 

can be divided in the following groups: 

• Speech oriented devices, such as mobile phones 

• Data oriented devices, such as PDA's 

• Video oriented devices, such as digital cameras 

The most important ones will be discussed below. The different devices are increasingly 

integrating various functionalities that where used to be done by one single group. This is possible 

because of the increasing speed of the various connectivity technologies. The following devices will 

be discussed: PDA's, Smart Phones & Mini Laptops and Notebook PCs. These devices that will be 
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discussed are more speech and data oriented devices, because at Medical Systems video oriented 

devices are not used or necessary. 

Personal Data Assistants (PD A's) 

These devices can send and receive email, access the web and be 

used as a mobile phone using UMTS or GPRS technology. PDA's 

are a very useful tool for accessing info while being in the field, 

however they do not replace the functionality of a PC. PDA's are 

primarily used in conjunction with a PC, which replicates data with 

the device. QWERTY keyboards are uncommon however all these 

devices make use of a touch screen for normal data entry and navigation. These devices use standard 

Windows PC software. 

Smart Phones 

This device is born out of the combination of the mobile phone with the PDA. They 

maintain the standard interfaces of mobile phones, either a standard keyboard or full 

QWERTY. They have a number of features including: 

Built-in Camera 

Pocket Internet Explorer 

Video recorder and player 

Digital VGA camera for taking pictures and video 

Bluetooth and Infrared wireless technology 
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Although these devices have some useful functionality their use as a field-based tool for 

engineers is very limited at the present. This is primarily because there are fewer applications 

available then on a PDA and it has a small interface. 

Mini Laptops & Notebook PC 

Security 

This device has all the tools and software of a normal PC. 

They are a lot smaller and therefore easier to carry around. 

New laptops are all WiFi enabled to allow them to connect to 

any wireless network in the local vicinity. Smaller laptops 

command a higher price and usually offer lower specification 

in terms of memory and hard disk capacity. 

When us1ng mobile devices, security 1s a very important issue, because important and 

confidential information is carried around with the mobile worker. Normally companies do not want 

their confidential information on the street and therefore take strict security measures. Companies 

want their employees to be able to connect to the network of the company when they need to. To 

be able to do this safely and to make sure not everybody can connect to the global network, 

companies secure these lines. At Philips employees can connect to the network through a so-called 

VPN (Virtual Private Network)-client. This program makes sure the user can log in safely onto the 

Philips network. At Philips they use the program IRAS. When being out of the office you can 

connect to the network by being connected to the internet and starting up the VPN-client. Then the 

user has to log in with a unique token that every mobile employee gets. This token gives a code that 
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the user has to fill in. 'When the connection is established a secure line exists between the computer 

of the employee and the Philips network. 

Validating findings technology review 

To validate the findings of that technology review by looking at the literature, talking with 

experts and reading internal documents a visit to the Telecom Time congress was conducted. 

Telecom Time is a yearly congress that talks about all the new developments in the 

telecommunication sector in Europe. At this congress the different new communication 

technologies are discussed as well as the new communication devices that are going to be on the 

market in the next years. From the congress several conclusion came forward. 

The telecommunication market is globalizing fast. A lot of providers are merging with each 

other. Because of this providers are becoming bigger and they should be able to deliver a more 

standard tariff throughout Europe without any roaming charges. 

The traditional telecommunication market will change drastically in the next two years. This 

came out of the presentation of KPN (the largest Dutch telecommunication company). The market 

will change in the next four years from traditional analogue phone lines to Voice over IP. KPN 

foresees a future with richer communication, integration of services and access everywhere. This 

means that KPN will renew its network in the next years and will go from a services dependent 

company towards a service independent company. The boundaries between business and private life 

will fade away, because the mobile and fixed phone will be integrated into one phone. This means 

that when you walk outside the office or home your phone will act like a mobile phone, when you 

come inside in your home it will act like a fixed phone. This integration is called convergence of 

devices. Consumers find that there are too much devices and applications that do the same thing in 

the every day life. Therefore there is a need for a mix of these different tools into one integrated one 

that is personally adjusted to the user. 
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UMTS is not mature yet and will possibly be overtaken by HSDP A. The question is if it is smart 

to step into this technology at the moment. In 2006 the different providers will wait what happens. 

They do this because they have invested heavenly in buying the different licenses for UMTS and 

want to earn back their investments. When all the providers start promoting UMTS, this technology 

can become a success. 

It has to be noted that the congress handled more the consumer market then the business 

market. UMTS is not yet that success on the consumer market but on the business market it is 

becoming more and more a technology that can be used for information processing. This difference 

is because for consumers UMTS is meant to be a more multimedia medium (watching TV through 

your mobile phone). At Medical Systems UMTS would be used for sending and receiving not very 

large amounts of data. 

3.3 SUMMARY 

Mobility is a trend that multiple enterprises have to deal with. This means that IT managers have 

to decide for which categories of employees mobile solutions have to be implemented. They have to 

select mobile connectivity solutions and mobile devices that fit best the needs of the different 

mobile employees. It is important that the mobile solutions are secure to keep corporate data safe. A 

framework was introduced that defines mobile work in the following parts: mobile worker, mobile 

task, mobile context and the mobile technologies. 

42 



4 RESEARCH SETTING 
o,-•·-······-··-·---·····----···-·- ---·-··--·-··---·-·-··----······--···--·. 

Now the context of this research has been outlined in the previous chapter, this chapter will deal 

with the methodology and the actual situation of the business processes at Philips Medical System. 

The second research goal was to identify the communication and information needs of the mobile 

employees. To be able to do this first the mobile workers have to be defined. This will be done in 

paragraph 4.1. Because the EMEA region was to big to visit every country in the region four 

countries were selected, the argumentation why these countries were selected can be read in 4.2. In 

paragraph 4.3 the sales and service processes will be discussed as they came forward from a 

functional analysis that was made. The goal of this functional analysis was to map the organizational 

context in which the research took place. In chapter five the communication analysis will be 

described which addresses the problem statement. 

4.1 DIVISION OF EMPLOYEES 

As mentioned above first a definition has to be made of the different functional profiles that 

are working in the EMEA region. In the service and sales process different functions are employed. 

There are functions that are related specific to service and sales and there are general functions that 

are not specific related to one of these two business processes but which have a more supporting 

role. In a meeting with the Philips supervisors and the researcher the mobile employees were divided 

into functional groups. All the functions were divided in sales, service or general. In total there are 

approximately 2200 employees working in the sales and service processes in the four analyzed 

countries. In table 4.1 a division in sales, service and general can be seen with the amount of 

employees per function that fall into these categories. In appendix 6A a more detailed division can 

be seen with the different amounts of employees per function per country. 
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Table 4.1: Amount of employees per functional category 

Service Number Sales Number General Number 
employees employees employees 

Field Service 959 Account 176 Back Office 95 
Engineer Manager Employee 
Service 

58 Marketing 70 
Business-line 

20 
Manager Manager 
Technical 

369 
Sales 

128 
General 

150 
Support Manager Management 

Project 
Modality 

EMEA 
68 Sales 72 54 

Manager 
Specialist 

Function 

Total 1454 Total 446 Total 319 

In the problem definition the focus is on the mobile employees. Because of this the above 

functions will be divided in on and off site. With on site is meant that the employees have a fixed 

workplace in an office of Philips and that they are on site most of the time. With off site is meant 

that the employees do not have a fixed workplace, but mostly are working in the field. These 

employees are the mobile workers. Below the division of the different functions can be seen. 

Previously was told that a employee is considered to be mobile when he is more then 20% of the 

time working out of the office. The primary focus of the research was on the mobile employees. 

When the above definition of mobility would be applied almost all the above profiles would have to 

be included in the study. Because this would be too big in the available time frame for the study, 

another definition was made. This was done to distinguish the full time mobile workers out of the 

more stationary ones. The following division was made in a discussion with the two supervisors at 

Philips Medical Systems. Dividing employees in on and off site was done by selecting the employees 

that are more then 80 % of the time working out of the office. The employees that operate more 

than this 80% out of the office are in this research defined as mobile workers. In tabled 4.2 
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this division can be seen with the estimates of working outside of the office. In appendix 6B the 

amount of mobile employees per country per function can be seen. Here it can be seen that the 

engineer is by far the biggest group, followed by the account manager. Therefore these groups are 

the most important ones in this research. 

Table 4.2: Percentage off site mobile vs. stationary employees 

Mobile employees Percentage off site 
Stationary 

Percentage off site 
employees 

Account Manager 80% 
Sales/Business line 

40% 
manager 

Field Service 
95% 

General 
20% 

Engineer Management 
Project Manager 80% Service Manager 60% 
Modality Sales 

90% 
Technical Support 

50% 
Specialist Group 

EMEA Functions 90% Marketing 40% 
Back Office 10% 

After dividing the different employees in the above profiles countries had to be selected that 

would be included in the research. In the next paragraph this selection can be seen. 

4.2 COUNTRIES 

Because the EMEA region is a large region the research had to be limited to the analysis of 

four countries. The biggest countries in the region were chosen, because these countries represent 

the largest amount of the market. The four countries that were analyzed generate approximately 60 

percent of the total turnover of the EMEA region. The countries that where analyzed in this 

research were: 

1. Germany 

2. France 

3. Italy 

4. The United Kingdom 
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In appendix 3 a short description of these countries and their organization can be seen. First 

the business process was analyzed to get a good overview of how the sales and service processes go 

at Philips Medical Systems. The assumption was made that the general sales and service processes 

will be the same in the different countries. This was also confirmed by interviews in the Netherlands 

at the EMEA headquarter. The analysis of the sales and service processes were conducted from the 

EMEA headquarter in the Netherlands by interviewing employees and higher management 

functions that have an overview over the processes. This process analysis can be read in paragraph 

4.3. After that the business processes were clear, a communication analysis was conducted to 

address the problem statement. Trips were made to the four countries to have interviews with the 

different employees about the existing differences in communication needs, communication 

problems and processes. The findings of the communication analysis can be read in chapter five. 

4.3 PROCESS ANALYSIS 

In this chapter the sales and service processes will be described and analyzed on behalf of the 

initial problem definition. The analysis that has taken place is a so-called functional analysis. The 

goals of a functional analysis is to identify critical organizational activities, positions, roles, and 

individuals and basically to learn about the operations of the organization Qacobs, Mathieu, Landy, 

Barratta, Robinson, Hofmann and Ringenbach, 1992). Normally a functional analysis occurs at the 

beginning of an organization assessment. In this research first a functional analysis was carried out 

to learn about the organization and to identify the working relationships and to learn about the 

different critical activities. Because of the above division of the employees in the different functional 

groups it is a logical step to follow a functional analysis. The functional analysis was carried out by 

the following activities: 

1. Semi-structured interviews 

2. Review of documents (organizational charts, process flows) 
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3. Review of archived data (annual reports) 

4. Consulting subject matter experts (interviews with providers, consultants) 

The above activities were the kick off point of this research. The functional analysis took place 

in Holland. This because first the context has to be clear in which the research takes place and also 

because the EMEA headquarter is situated in the Netherlands. To make this context clear, a 

functional analysis took place by interviewing different actors working in the sales and service 

processes at Philips Medical Systems Benelux. Some process flows were reviewed as well as annual 

reports. Also some interviews were held with experts of the telecommunication industry. In table 4.3 

can be seen which people were interviewed and what documents were reviewed. 

Table 4.3: Functional analysis 

Activities Sales Service 

Interviews 2 Account Managers and 1 2 Field Service engineers, 1 
IT-manager IT-manager and 1 Service 

manager 

Review of documents Medical Systems process Medical Systems process 
flow flow 

Archived data Philips annual report 2005 Philips annual report 2005 

Consulting experts Telecommunication Telecommunication 
providers: Vodafone and providers: Vodafone and 
Equant, Philips Corporate Equant, Philips Corporate 
IT. IT. 

Two interviews with field service engineers for the service process where carried out as well as 

two interviews with account managers for the sales process. Also some interviews with the regional 

IT manager were carried out to get more insight in the IT part of the research. Also interviews with 

telecommunication providers as Vodafone and Equant were carried out to give more insight in the 

communication technology markets. In the process description the focus is also more on 
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the off site employees then on the employees that work on site as that is the scope of this research. 

In the next section a description of the sales and service processes will be given as it came forward 

from the functional analysis. 

4.3.1 Sales and service process 

The sales and service process at Philips Medical Systems consists of three phases (Figure 4.1): 

the creation, acquisition and realization process. The sales and service processes are supported by 

the functional departments: logistics and finance & control. Logistics has to make sure that the 

different goods are distributed and delivered at the right place at the right time. Finance and control 

are keeping an eye on the financial expenses of all the different processes. 

In the creation phase contact with a customer is established or an existing contact with a 

customer is translated into a new possible order. In the acquisition phase requirements and prices 

are negotiated between Philips Medical Systems and the customer and when an agreement is reached 

a contract is signed and the realization phase begins. 

Figure 4.1: Sales & service process 

logistiC$ •F'mance& 
. Control 

(Source: Philips intranet) 

In the realization phase the agreed order is installed and after installation the customer will get 

some after sales service depending on the service contract that was agreed. 
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Figure 4.2: The sales project & service 

I---------------------------------------------------- Sal es Project -------------------------------------------------- -1--------Service--- -I 

1---------------------------------Installation Project ------------------------------------1 

Acquisition phase I Order Realization phase 

Order Preparation Installation 

screerung 

Quote Order Order Start 
Confirmation Installation 

4.3.2 Sales process 

Customization 
& Training 

Technical 
hand-over 

I Life 
Fycle phase 

Customer 
hand-over 

(Source: Philips intranet) 

The sales process starts (see figure 4.2) with a signal of the customer. It can be that the account 

manager, who is the relation manager of his clients, notices a need at the customer. Due to 

European legislation, hospitals are more and more forced to use tenders. In this document 

requirements are stated to which the product has to comply. When Philips gets such a signal that the 

client is interested in a new product either via a tender or via the account manager or other canals 

the sales process is started. 

Acquisition 

When the account manager notices a need at the customer it will communicate this with its 

back offices and an analysis and exploration phase is started. In this phase Philips investigates what 

the client wants and if they can deliver the product to the requirements of the customer. In this 

process of analysis and exploration a lot of communication is needed between the account manager 

and the back offices. An account manager normally leads the communication between the client and 

Philips. The account manager communicates the requirements the client wants with its 

49 



back offices. These back offices go through a creative process of analyzing the possibilities and 

designing a tailor made solution. The output of this process is a quote in which the solution is 

presented with a possible price. When the quote is presented to the costumer negotiations can start 

with respect to prices, service contracts and other matters. In this phase the account manager has a 

lot of communication with the different stakeholders in the hospitals and also again with its back 

offices. After the different negotiations, when both parties agree, a contract is signed. 

With respect to the different technologies that are delivered by Philips to the client a modality 

sales specialist is assigned to the project. This specialist is specialized in one of the different systems 

that Philips Medical Systems delivers. When for example the possibilities of a Magnetic Resonance 

machine are analyzed and designed, a specialist is assigned to go to the client and discuss what the 

best solution for this client is. A modality sales specialist reports to the Business Line Manager, who 

leads the business line of the discussed product. 

The process that is described above is called the acquisition phase. The length of this phase 

depends on the complexity of the products that are delivered to the costumer. The length of the 

acquisitioning of Magnetic Resonance machines can last between 6 and 12 months. An ultrasound 

deal can be closed in three months. So the length of this phase depends on the technology that will 

be installed and the amount of cash involved. With larger deals the customer will need more time to 

make a decision between the different competitors of Philips Medical Systems. 

Installation 

After this acquisition phase the installation phase begins. The account manager still is an 

important communicator with the client but the installation project is delegated to the project 

manager. This project manager now has direct contact with the client with respect to the installation. 

The project manager more or less, takes over the project of the account manager. The 
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project manager arranges the logistics of the different materials, the planning of the project and 

when the machine is installed. 

The installation is done by the field service engmeers. These engineers install the different 

machines. The service engineer is an engineer who normally is specialized in a specific area. The 

engineers report to the area service engineer who manages the engineers that are working in a 

specific area. \v'hen the medical system is installed in the hospital, the employees are trained how to 

work with the installed system. After this phase of training the system is handed over to the 

customer. Depending on the service contract the customer has signed the service process begins. 

4.3.3 Service process 

In this chapter the service process of Philips Medical Systems will be discussed. The service 

process is defined here as: the process of delivering service to the customer via maintenance or 

reparation of the products that were sold to a customer. In the service process the field service 

engineer executes the reparation or maintenance of the medical system. 

Initiation 

The service process starts with a call from the hospital that there is a malfunction with the 

machine, or it is initiated due to a scheduled Planned Maintenance (PM) or a Field Service Order 

(FSO). A field service order happens when a part of the machine has to be replaced due to safety 

reasons or failure of a specific part. So the service process can be divided in service calls, planned 

maintenance and a field change order. 
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Service call 

A service call is initiated by a call of a customer when a problem or malfunction occurs with the 

medical system it bought of Philips. Because it is important for the hospitals that their machines are 

working, there has to be a quick response to keep the customer satisfied. As mentioned earlier, the 

service component makes a very important part of the profit of Medical Systems. Therefore it is 

very important that the response time to a call is very short to keep your customers satisfied. 

An incoming call is received by the Call Centre, after which the call will be logged by the Call Centre 

operator who enters the following information: site number (system number), site name (system 

name), incident (problem description), contact name, contact telephone number, urgency code, 

reported problem, assessment of the problem and contractual terms. After the information is 

entered into the system it depends on the contract the customer has with Philips how quick will be 

responded. There are contracts were response time has to be within four hours and there are 

contracts where the response time is longer. With response time is meant the time from the call 

being logged until an engineer makes contact with the customer to make the first diagnose. 

When the data is entered into the system the operator will look which specialist is required to 

solve the problem. The operator will look which engineers are free that have the required specialism. 

With this algorithm the engineers are allocated to the different customers. The planner will let the 

engineer contact the customer so that the engineer can make its first diagnosis on the phone. When 

the engineer cannot solve the problem when being on the phone, he has to visit the customer. 

Depending on the importance of the job he will give priority to the diverse customers that are 

waiting. When the engineer that would normally respond on a certain system is not available, there is 

a second escalation. They will try to find another engineer to do the job. If that is not possible, there 

will be a third escalation on which the branch manager will be notified. 
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The job of an engineer is to keep the medical equipment working by doing corrective and 

preventive maintenance. Each engineer will download its planning every day from his or her front

end application Polaris or Paperless. This planning tells the engineer which jobs they have to do. 

The engineer downloads the following information: the description of the customer, space in which 

the system is situated, the system, problem description and the material that has to be ordered. 

\v'hen the engineer arrives at the customer he first makes contact with the contact person of the 

hospital. They will normally explain what is going on. After this he goes to the system and starts up 

his PC and will begin to run some diagnostic tests. Normally he will read the error log that can be 

downloaded from the machine. He will analyze the problem and when able he will repair the 

machine. \v'hen the engineer needs some spare parts that are not at the site at that moment he will 

first order them trough the call center and finish his job later. 

After finishing the job, the engineer has to fill in a work order. In this form the time worked on 

site and the used materials have to be filled in. After filling this document the engineer will print a 

hardcopy version for the costumer that has to be signed for the administration. After this the 

engineer will go to his next job or go home at the end of a day. \v'hen corning home the engineer 

has to send these work orders to the administrative system (SAP). He has to go online and connect 

with the Philips network and then send his data via the frond end application to the administrative 

system. To improve the understanding of the nature of the work of the engineer in appendix 7 a 

timetable of a day of an engineer can be seen. 
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Planned maintenance 

The companies who have a service contract with Philips will get planned maintenance. This is a 

planned check up every few months of the medical equipment. This maintenance is automatically 

scheduled by the information system. The operator gets a signal that planned maintenance is 

scheduled and will look which engineer is free to do the check up. The process of visiting the site is 

more or less the same as with a service call, only here the engineer does not have to make a problem 

analysis but he has to do some diagnostic check ups at the system. 

Field service order 

When a part of a machine has to be removed because it does not fulfill some specific standards 

due to safety reasons or performance reasons a field change order is placed. Every sales and service 

department gets a Field change order and has to replace the parts with better ones. With a field 

change order the operator will schedule an engineer like with the planned maintenance. The mobile 

employees in the sales and service processes use all kinds of communication tools. The 

communication tools that these employees get will be discussed in the next part. 

4.4 COMMUNICATION TOOLS MOBILE EMPLOYEES 

The different employees have certain communication tools at their disposal, which they can use 

to do their job. Below a summary will be given what kind of communication tools the different 

employees standard get from Philips. 

Field Service Engineer: Laptop, Mobile phone, ADSL at home, pager (UK), IRAS 

Account Manager: Laptop, Mobile phone, ADSL at home, IRAS, 

Modality Sales Specialist: Laptop, Mobile phone, ADSL at home, IRAS. 

Project Manager: Laptop, Mobile phone, ADSL at home, IRAS. 
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It can be seen that the mobile employees get the same standard communication tools with one 

exception of a pager that the field service engineers get in the UK There are countries were the 

employees get other communication tools as well, for example a blackberry, car kit or a head set. 

4.5 SUMMARY 

In this chapter the research setting was discussed. First a division in on and off site employees 

was made. Four countries were selected to analyze and visit: Germany, Italy, UK and France. On 

basis of the functional analysis a description of the working processes in the sales en service 

department was made. In the next chapter the finding of the communication analysis will be given. 

The communication needs will be discussed as well as the technology selection processes in the 

different countries and the general conclusions of the analysis. 
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5 COMMUNICATION ANALYSIS 
----- ------··············-·-·-----·--················-·········--

The goal of the functional analysis that was carried out in the previous chapter was to map the 

organizational context. In this chapter the communication analysis will be discussed. The goal of the 

communication analysis is to address the problem statement with respect to creating insight in the 

communication needs of the mobile workforce. 

As mentioned in the previous chapter four countries were chosen to analyze. With respect to the 

sales and service processes in the different countries it is assumed that the overall process is 

generally the same in the different countries. This was validated by the interviews that were carried 

out. The general working processes are standardized throughout the region, which means that there 

are minor differences in the different working activities of the selected profiles. There do exist minor 

differences between the countries, but these differences are due to the use of different applications 

or different external markets. 

Another reason of differences between the countries is that until approximately five years ago 

the sales and service departments operated rather autonomous. In the last few years the strategy of 

Philips Medical Systems turned more into an EMEA wide strategy. This means that the countries 

will use the same systems, tools and applications. There is an increasing tendency towards 

standardization of the different tools and applications and systems used in the region. Philips 

transforming its former Business Group focused organization and acquisitions into a One Philips 

model, which means standardization of the Philips working environment. Because of this strategy 

there are several projects running that roll out these different systems during 2006 and 2007. 

56 



One of research goals was as discussed in chapter 1: 

• Gathering insight in the current and future communication needs of the mobile employees 

working in the sales and service department. 

This research goal was investigated in the four selected countries, by conducting interviews with 

the mobile employees and their managers in the sales and service process. In paragraph 5.1 findings 

of these interviews will be given as well as how the interviews were made. 

5.1 NEEDS ANALYSIS 

In this chapter the results of the interviews and analysis that were made in the visited countries 

will be discussed. To start, the interview scheme will be discussed as well as which profiles were 

interviewed. After that a summary of the interviews will be given with the most important outcomes. 

5.1.1 Interview scheme 

In chapter three the different functions were defined into the groups: on or off site and service, 

sales or general. The framework of mobile work that was presented in paragraph 3.2 was used as 

basis to make the interview schemes. Also the information obtained by the process analysis was used 

to develop the interview scheme. The interviews consisted of the following parts: mobile worker, 

mobile task, mobile context and mobile technologies as based on the framework of mobile work. 

Each part of this framework was used to get insight in the working processes of the mobile workers 

and their communication needs. The latter was the most important thing, so the emphasis was on 

the communication needs, by asking what things could be done better with respect to 

communication. This will be primarily discussed in the part about the mobile task. 

In the visited countries different employees were interviewed. It was not possible to speak with 

all the persons that where planned due to full schedules and the highly mobile nature of the 

employees. Because of this highly mobile nature the gross of the employees do not come 
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very often into the office where the interviews took place. To tackle this problem, some interviews 

were held with managers of the desired population. In a discussion with the two supervisors of 

Philips Medical Systems it was believed that these managers would be more knowledgeable because 

these persons manage multiple people of the desired population and interact with them on a daily 

basis. Therefore these people know what these groups of people think and need. This is also better 

for the validation of the data, because an interview with one engineer in one country will be less 

reliable then an interview with a service manager who manages 20 or 30 field service engineers. The 

interview data of these managers will be more reliable then only the needs and opinion of one 

engineer. Also when an engineer or account manager has problems, or ideas that can optimize their 

job, they will come to their manager to discuss this problem or solution. Therefore it was believed 

that interviews with these managers would be more valid then with a few engineers. The interviews 

had an average length of 1 hour. In appendix 5 the interview scheme can be seen that was used to 

do the interviews. The interviews began with a short introduction about the project after which the 

respondent was asked to think about his communication during the working day and what could be 

done better, to get insight in the mobile communication needs of the employee. Below the results of 

the interviews will be described. It can be seen that the focus of the interviews on the service and 

sales side will be more on the field service engineer and the account manager because these groups 

are the biggest in their department. 

5.1.2 Interviewees 

In table 5.1 the different functional profiles are mentioned with whom an interview was 

conducted in the four countries. Per country is stated which profile was interviewed and to which 

group it belonged: general, service or sales. They were mentioned by their official function name. 

The names of the interviewees are not mentioned due to privacy reasons. Before going to the 

countries the IT manager of the country was asked to arrange the interviews. In Germany 
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nobody of sales was available to be interviewed due to a business peak period. Therefore this was 

integrated in the interview with the IT manager. It can be seen that in every country the IT manager 

was interviewed. This is because the IT manager has a good overview of both the sales and service 

process. They are major stakeholder in the research and have to decide whether or not to implement 

a certain technology. In every country there was one interview with each of the below mentioned 

profiles. 

Table 5.1: Interviewed employees per country per group 

France Germany Italy UK 

Service • Service • Service • Field Service • Business 
Manager Operations Engineer Manager 

Manager 

• Technical 
Support 
Group 

• Project 
Manager 

Sales • Account • IT Manager • Account • Sales 
Manager Manager Automation 

Administrator 

• Business Line • Product 
Manager Manager 

General • IT Manager • IT Manager • IT Manager • IT Manager 

5.2 FINDINGS INTERVIEWS 

In every country multiple employees of the sales and service department were interviewed by 

conducting an interview using the discussed interview scheme. The output of the interviews will be 

discussed in the next paragraphs. 
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5.2.1 Mobile worker 

In the proposed framework from Yuan and Zehn (2005) the characteristics of the mobile 

worker are: job category and mobility. With respect to job category the different mobile employees 

were: field service engineer, account manager, project manager and the EMEA function. \Xlith 

respect to mobility in paragraph 4.2 a classification can be seen in on and off site with the 

percentage of the time that these employees are working out of the office. Mobility was defined as 

being more than 80% out of the office. With respect to the service and sales departments there are 

several mobile employees active. In table 6.2 in appendix 6 it can be seen that approximately 1000 

mobile employees are working in the four selected countries for service and for sales approximately 

250. 

5.2.2 Mobile task 

In this part of the interview the employees were asked to give a short description of their 

working processes. Firstly to validate the process that was known from the functional analysis that 

was conducted in the Netherlands. The goal was to see if there existed big differences between the 

countries with respect to the working processes. 

The most important part of the interview and the most extensive time was discussed about the 

communication bottlenecks they have in their daily job and what could be done to improve this 

situation. The employees were asked to mention the problems they have during the day with respect 

to communication and their technologies. The feedback that came out of this question is divided in 

the communication needs of service and sales by giving the quotes that were mentioned more then 

once by the employees. 
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The quotes were labeled with labels that came out of the mobility literature. This labeling was 

done to validate the quotes. Most of the quotes that came forward out of the interviews were related 

to time efficiency. To validate the quotes that were mentioned by the employees it had to be sure 

that the needs mentioned by the employee would be a business need. Business needs are needs that 

when satisfied could improve the business process and therefore be more efficient. To make sure 

that the satisfied need would lead to more efficiency often a business case is conducted. A business 

case for improving a business process lays in several reasons. The business should become more 

efficient, productive or accurate. 

Following Forrester (2005) it is said to be that the business case for mobile worker typically 

revolves around time efficiency and can be further expanded into: 

• Productivity (P): With access to scheduling systems, service technicians can achieve higher 

utilization and more efficient routings and can avoid wasted visits when 

clients cancel or when they don't have the necessary parts on the truck. 

• Accuracy (A): Data entry and collection at the time when the data is created reduces 

errors of memory, and replacing paper forms with online systems 

eliminates transcription errors. 

• Process improvement (PI): 

Collecting data in real-time and transmitting it sooner to a back-office 

system can improve many processes like order shipping. Downstream 

benefits can be realized in areas like lower inventory and carrying costs; 

more efficient routing of multi-drop deliveries; and greater customer 

satisfaction 
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When we want to validate the various quotes we have to be sure that the problems that the 

employee has are related with one of the labels mentioned above. A need that is not related to time 

efficiency in one of the above labels typically would not have a good business case for a mobile 

solution. Below the quotes of the employees can be seen with the frequency of mentioning as well as 

the label of time efficiency that fits the quote. In the last column the label will be explained in terms 

of what the business case could be. In appendix 8 all the quotes can be seen that were mentioned 

during the interviews. It can be seen which quotes made up the quotes as they are stated in table 5.3. 

As can be seen some quotes could not be placed in one of the labels and normally it would not be 

able to make a business case out of them. These quotes are not really communication needs or are 

not related to time efficiency. From the feedback of the interviews the following points that were 

most mentioned came forward: 

Table 5.2: Communication needs service 

Needs (quotes by employees) Frequ- Label Business case 
encies 

P: engineers can get the 
information they need at 

We would like to have real time the customer, which is 
communication 

5 P,A 
more efficient. 
A: engineers can enter data 
at the time it is created 
which reduces faults. 

We want to be able to look up 
P: engineers would not 
have to go back to the 

documents anywhere, anyplace. 3 p 
office 

P: There to much tools and 

We have too many communication applications that can be 

tools, which it is not efficient. We 4 p used, it would be more 

need integration. productive to get integrated 
tools 
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Technical support group is not always 
P: When TSG would be 
available it will be more 

available. 1 p 
efficient. 

P: people do not always 
know how to use 

2 p technology, make sure they 

Technology is not used efficiently. do know this and they will 
become more productive. 

I would like to order my spare parts P: When the engineers 

myself, now there is extra could order their spare 

communication needed when parts themselves, they 

ordering spare parts and it is 3 p would have to call to the 

inefficient. call center if they are 111 

stock. 

There was too much change in the 
Not one This is a comment due to 
of the the large changes in the 

last 5 years due to standardization 2 
label past 5 years. 

P: With an improved 
Paperless is not functional, it takes a functionality of paperless it 
lot of time to look up information 4 p would take less time to 

search specific information. 

Productivity (P) 

Engineers would like to have real time communication in order to improve the ordering of spare 

parts, looking up documentation and Field Change Orders, as well as to be able to send their job 

sheets immediately to the back offices. This would reduce the time they now spent at home filling in 

and sending their job sheets and therefore this would make them more productive. Being able to 

order their spare part right away from their computer instead of calling the back office would also be 

more efficient. 

Employees complain that they have too much communication tools and applications and use it 

inefficient, because they not always know to use it. They would like to have an integrated tool, for 

example a PDA. 

Engineers now sometimes have to go back to the office if they don't have the desired 

information on their computer. With real time communication with a reasonable download speed 
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they would be able to download the information themselves, which would lead to an increased 

productivity. 

Engineers had problems with the interface of the Paperless application. It costs a lot of time to 

search for information and the interface was believed to be not that user friendly. 

Process Improvement (PI) 

\X'hen the job sheets would be sent back earlier to the back offices, order time would be 

reduced. Also the back offices would have more up-to-date information of the status of the 

engineer. Therefore the process would be improved. 

Accuracy (A): 

\Xfhen the engineers would be able to send their job sheet right away when they are at the 

customer they would minimize errors, because the data is entered at the same time when it is made. 

Other: 

The quote about the standardization tendency of the last five years did not fit into one of the 

labels, because the quote is not really related to time efficiency. It is normal that with large changes 

in a business environment there is a resistance to change. Due to the increasing standardization 

working processes are changed. Employees have to follow rules that were not there yet before. 

Conclusions concerning field service engineers 

The engineers are employees that can do their job without a lot of communication during the 

task they are doing. The engineers do not need very rich information to fulfill their task during their 

work. They need things like documentation or information about spare parts as well as contact with 

their back offices. The most important communication needs of the field service engineers that was 

mentioned in all the countries was the need for being online during work. Being online during work 

would give the engineers the following advantages: 
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• Being able to order spare parts right away online as well as to search for needed 

documentation. 

• More up-to-date information of the status of the engineer because the engineer can close an 

order right away by filling in the job sheet and send it over the administrative system. 

Needs Sales 

Below the summary of the outcomes of the interviews in the sales department can be seen with 

their frequencies of mentioning and their labels. 

Table 5.3: Communication needs sales 

Needs (quotes by employees) Frequ- Label Business case 
encies 

P: This would make account 

We need to have wireless connectivity to 
manager more productive, 

improve our reactivity towards to customer 4 p because they can send and 
receive information quicker 

P: Reducing nonsense 

We get to much nonsense emails 
emails would improve 
productivity, because it 

2 p 
takes a lot of time to 
process them 

-: This is not a good need, 

I need a PDA. 
because there is no real 

3 -
business argument. But it 
could be a solution for one 
the other needs. 

There is no information sharing between 
Pl: Better information 
sharing with respect to 

employees and that gives awkward 
failures at the customer 

situations. 3 PI 
could lead to better 
customer satisfaction 
P: Account managers would 
not first have to connect to 
the internet, but can go on 

I need to be able to read my email anytime with traveling to their next 
when traveling 

3 P,A 
customer 
A: Being able to send mail 
or data right away after 
hearing or making t~<:; data 
reduces errors. 



Productivity (P): 

The account managers want wireless connectivity to improve their reactivity. The account 

managers suggested that it would be more efficient if they could be online anytime, anywhere to 

improve their reactivity in the business. This reactivity means that they can react quicker on 

information that is heard at the customer. For example when an account manager hears that a 

competitor is going to present a new selling price, Philips has to react quickly to come with another 

price that is competitive. With this real time communication they would be able to check their emails 

when traveling so that they can communicate quicker and more efficient. 

Another problem that is related to productivity is the amount of nonsense email employees get. 

This problem is not mobile related but exists through whole the company. It takes a lot of time to 

read all the emails that an employee gets through the day. Marking an email as nonsense is an 

emotion, normally the sender has a reason to send the information. So it is very difficult to say 

which email is nonsense or not. As discussed in paragraph 3.1 information overload is a danger of 

being online. Users are overloaded with large amounts of emails, which costs lots of time to process 

them all. In paragraph 8.2.2 we will go a little bit deeper into the subject of nonsense email and 

propose a way to minimize this overload. 

Process Improvement (PI): 

Sharing information between employees is not always optimal. Sometimes when there is a big 

failure in the hospital, the customer calls his account manager and asks what the status is of the 

maintenance. Sometimes the Account manager does not know yet that there is a problem, this is not 

communicated by the call center, which gives an unprofessional impression to the customer. 

Improving this information sharing could lead to an improved customer satisfaction. 
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Accuracy (A): 

\X'hen being able to send emails right away about a customer visit it minimizes mistakes and false 

data. The account manager would be able to enter and send data right away to the back offices 

instead of waiting until he is at the office. Therefore it would improve the accuracy by reducing 

errors. 

Other: 

A certain amount of employees of the sales department bought themselves a PDA, because they 

felt needing this. The most cited argument was that it is far more mobile due to the lower weight of 

a PDA in comparison to a laptop. Also it has an esthetic value when an account manager goes to the 

customer, a PDA looks nicer then a laptop and the start up time is much quicker. Also a PDA 

would make them able to replicate and read email when being on the road. 

Conclusions concerning account managers 

The most important communication needs that came forward from the interviews was that they 

want to improve their reactivity. By getting real time communication they would be able to react 

quicker. Also they would become more productive. 

Account managers complain that they are sometimes not informed of failures at the customer 

what looks unprofessional when the customer calls for answers. 

It can be seen that the account managers already have a preference for a mobile device, which 

could be a signal that there is symbolic value as discussed by Trevino, Daft and Lengel (1990). It 

could be that the account manager wants a PDA as gimmick. This will be further discussed in 

chapter 6.3 where the discussed needs will be matched with technologies. 
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Table 5.4: Needs General 

There is no structural information sharing 
3 Not one of the 

between the countries and Corporate IT label 

The IT managers have the feeling that they 
4 Not one of the 

can only operate reactive instead of proactive label 

From interviews with the IT managers it came forward that some IT manager find that the 

communication between the countries in the region is not always optimal. When having a specific 

problem some countries try to develop a solution without communicating this with the other 

countries to see if such a solution already exists. Doing this would be more efficient then developing 

two different solutions for the same problem. There is no real structural information sharing about 

these solutions. Also with respect to Corporate IT the managers find that there is no real 

communication in developing new solutions. They feel themselves as only reactive. These problems 

are not related to mobility but to the technology selection process, therefore these problems will be 

discussed in chapter six. 

Overall conclusions 

The communication needs of both the account manager as the field service engineer are more 

or less the same in a way that they are both related to time efficiency. The engineer and the account 

manager want to be able to communicate and receive and spread information on the job. The 

argument of the account managers about being more reactive means that they want to be able to 

communicate quicker, get information quicker to the back offices. The engineer wants to be able to 

download information when he needs it at any time, as well as to send his job sheet immediately to 

minimize errors. Some account managers propose that a PDA with UMTS could satisfy their needs, 

as the engineer just wants real time communication no matter what solution. 
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Real time communication could be implemented by using one of the connectivity technologies 

in combination with a mobile device as discussed in subparagraph 3.3.4. In paragraph 6.3 will be 

discussed which combination would be the best for Philips Medical Systems. 

5.2.3 Mobile context 

The environment in which the employees operate in the various countries can differ from each 

other. These differences exist due to the different markets in the countries. It is important to know 

if there are big difference between the countries, because this could give insight in the needs they 

have. There are differences in: 

• Legal laws 

• Division of public hospitals vs. private hospitals 

• Language and culture 

• Telecommunication Providers and other suppliers 

The mobile employees are most of their time traveling or working at a customer. At Philips 

Medical Systems this customer normally is the hospital. Therefore employees are working in a 

clinical environment where there exist some rules with respect to wireless communication. In most 

hospitals, hospital management does not allow wireless communication. In some countries this rule 

is beginning to become less strict. Employees are allowed to use their communication device in 

certain areas of the hospital. In some countries it is allowed to use the mobile phone during driving a 

car. In France this is prohibited. When allowed employees can call with the back offices and 

customers during travel. 
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5.2.4 Mobile technologies 

The different profiles use different applications to do their job. But the most mobile employees 

have the same communication devices. Normally a mobile employee has a: mobile phone and a 

laptop with the IRAS program to connect to the Philips network. In the countries procedures are 

available in which it is formalized what kind of communication devices and applications every 

profile gets. Every profile needs of course different applications on their computer. None of the 

interviewed people had a PDA from Philips. Some had bought a PDA themselves. Philips does not 

yet give their employees a PDA, but there are some pilots running that are looking to the 

opportunities of using the PDA. 

5.3 SUMMARY 

In this chapter the communication needs that exist in the sales and service department were 

discussed. When looking to the communication needs that came forward from the interviews the 

improvements that the employees want in communication are more or less all related to time 

efficiency. Both the account manager as the field service engineer wants to be able to be online 

anytime anywhere so that they can send and receive information at all times. This argument is 

related to time efficiency, because when having this real time communication they would be able to 

do their job more efficiently. 

From the interviews with the mobile employees came forward that they really want mobile 

communication to make their work more efficient. With real time communication productivity could 

go up as it came forward from a pilot study that were carried out in the UK (Source: Philips Medical 

System UK, 2005). First time fixes at the hospital would go up, because they would have to go less 

to the office to get the information they need. With respect to looking up information they 
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could do this immediately, by which it would not be necessary to go back to get an internet 

connection and download the necessary information. Also with the ordering of spare parts time 

could be saved in ordering them right away, instead of calling to the call center. For the engineers 

being able to send their job sheets right away to the back offices could minimize errors and increase 

their accuracy. Now normally engineers fill in the data at home in the evening, which leads to errors 

due to the time that has passed. The back offices would be able to keep track of the engineer. They 

would have a better view on the status of the engineers when communicating real time. 

Real time communication would definitely bring benefits as discussed above. But implementing 

real time communication would also bring extra costs. The connectivity technology and mobile 

devices have to be paid. To be able to now what the costs and benefits are pilot studies can be 

carried out as in the UK. When such a pilot study concludes that there is positive business case the 

solutions could be implemented. 

To be able to know what the future communication needs will be, there has to be a process in 

place in which these needs are reviewed structurally in a specific time frame. In the next chapters we 

will discuss the technology selection process in which such a review can be incorporated. The 

technology selection process normally starts with mapping the business needs after which a 

technology is found that satisfies the need. When a good technology selection process is in place 

automatically the future communication needs will be satisfied, because the needs are constantly 

being reviewed. 
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6 TECHNOLOGY SELECTION PROCESS 

Now the communication needs of a mobile workforce are clear, a communication technology 

has to be selected and implemented that can satisfy the found current needs. In this chapter 

attention will be paid to the final two research questions as defined in chapter one. In the previous 

chapters literature about communication and mobility were discussed as well as the mapping of the 

communication needs of the mobile workforce. 

The third and fourth research goal were: 

• Gather insight in how to make the best choice in selecting the right communication 

technology / tools for a specific user group in order to fulfill their communication needs. 

• Present an implementation plan for Philips Medical Systems to migrate from the current 

situation to the desired situation. 

In this chapter first some literature about the selection process of technologies as well as how to 

implement a new technology will be discussed after which in paragraph 6.2 the technology selection 

process of Philips Medical System will be discussed with a recommendation for real time 

communication in paragraph 6.3. 

6.1 LITERATURE ON IMPLEMENTING TECHNOLOGY 

In this chapter first a short introduction will be given on the term information and 

communication technology from an IT perspective and from a business perspective in 6.1. 

Organizations are constantly searching for new communication technologies to improve and 

facilitate their business processes. This process of adoption, implementation, use and effects will be 

discussed in paragraph 6.2. In paragraph 6.3 the questions why a new technology has to be 

implemented is central. 
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6.1.1 It in perspective 

IT perspective 

In this chapter some insight on the terms Information and Communication Technology will be 

given. A division has to be made when using the abbreviation ICT. ICT consists of information 

technology and communication technology. Information technology is defined as: the hard and 

software used by information systems. Where information systems are: a particular type of work 

system that uses information technology to capture, transmit, store, retrieve, manipulate or display 

information, thereby supporting one or more other work systems (Alter, 1999). Communication 

technology can be divided in a) telecommunication and b) data communication. Telecommunication 

is the transmission of data between devices in different locations (Alter, 1999). Data communication 

is the transmission of computerized data between devices in different locations. It can be seen that 

the definition of telecommunication is in a fact just a broader definition then data communication. 

Telecommunication includes transmission of communication of every type (such as voice) where 

data communication normally refers to the transmission of computerized data. 

A telecommunications network is a set of devices linked together by means of a certain 

connectivity. Connectivity is the ability to transmit data between devices at different locations. 

Connectivity refers to machine linkages, but it allows people in different parts of an organization to 

communicate with each other and share and coordinate their work (Alter, 1999). 

Business perspective 

From the point of view of organizations the availability of end-user services and applications are 

the most important when talking about ICT in organizations. These applications and services can be 

divided on the basis of their functionality: consulting information, communication with others or the 
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exchange of information to support certain processes. Bouwman, Van den Hooff, Van de Wijngaert 

and Van Dijk (2005) divided the available application and end-user services in: 

• Information services: Services with their central premise of consulting and spreading 

information. Information databases are the heart of information services and can be 

accessed by various channels, such as a PC or a phone. 

• Communication services: Services that facilitate communication between people by various 

means of ICT. 

6.1.2 Implementation of ICT 

Bouwman et al. (2005) describes in their book a four-phase model of the implementation of new 

ICT in the organization. These phases are: 

• Adoption 

• Implementation 

• Use 

• Effects 

Adoption 

Andriessen (1989) defines adoption as:' the phase of investigation, research, consideration and 

decision making in order to introduce a new innovation in the organizations'. 

The adoptions phase consist of the following points: 

• Exploring the market in terms of solutions 

• Identifying the needs with respect to such solutions 

• What strategic benefits and efficiency is hoped to be gained 

• Decision to adopt or not adopt 

74 



The adoption phase is the start of the process in which the organization explores what the 

market has to offer in terms of solutions, what the needs are with regard to such applications and 

what strategic benefits and efficiency gains it hopes to achieve with implementing the technology. 

The result of this phase is a decision of implementing the technology yes or no. 

When making a choice of implementing a new technology it often happens that the applicability of 

ICT in an organization is almost exclusively evaluated on the basis of the organization's current 

processes and structures and what people do with these technologies. Only those technologies are 

implemented that match the existing processes and structures as well as people's behavior. 

This point of view has its shortcomings. First, the effects of a technology on people and 

organizations can never fully be predicted in advance. So anyone who decides only to use 

technologies that match the known needs of an organization will discover that there will be all sorts 

of changes in the organization. Secondly, it has become sufficiently clear that the introduction of a 

new technology does not automatically lead to the realization of all kinds of positive effects of that 

technology. What emerges is an interesting interaction between technology and organization. 

Thus it is important that the development of new ICT is integrated in the business process so 

that opportunities from new technologies can also be used to improve the business process. In 

figure 6.1 a model can be seen that makes this visual (Van den Hoof, 1995). This model combines 

these two lines of reasoning. The organizational domain focuses on the demands that an 

organization's processes put on information and communication media. The ICT domain focuses 

on the opportunities certain technologies (or media) offer to change or improve communication 

processes. Successful application of ICT in an organization needs an awareness of the organization's 

needs, the possibilities of the technology and the extent to which the two match. 
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Figure 6.1: 

ICTDomain 
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Oppcctunities Opportunities 

ICT Applications lr\fom1atior1 and 
communication processes 

Organizatiortal prr,,cesse8 

Demands Demands Demands 

Organizatlooal 
Domain 

Source: Van den Hoof£ (1995, 1997) 

The decision of implementing a new technology is often made by conducting a business case. In 

a business case the expected benefits are set off against the costs of the investment. If there is a 

positive Return on Investment in a certain time frame the investment normally is a good investment. 

Implementation 

Implementation follows when a positive decision was made 1n the adoption phase. In the 

implementation phase the decision is translated 1n activities that will lead to the actual 

implementation of the technology. The implementation phase can be define as: 'the phase of 

internal strategy formulation, project definition and activities in which an adopted application is 

introduced within the organization, with the aim of removing reservations and stimulating the 

optimum use of the application (Bouwman, 2005) 

\Xlhen implementing new applications or technologies 1n an organization the framework of 

Moore (1991) can be used, which distinguishes customers in five categories, along with the cycle of 

new technology adoption. Some companies only want to implement mature technologies, because 

they want to minimize the risk of investing in a technology that won't make it. Other companies 

invest in a new technology, because they want be ahead of the competition and to get a strategic 
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advantage. The technology life cycle can be seen in figure 6.2. The categories are: 

1. Innovators - technolo!!J enthusiasts who are fundamentally committed to new technology on the 

grounds that sooner or later it will improve their lives. 

2. Early Adopters - visionan·es and entrepreneurs in business and government who want to use 

the innovation to make a break with the past and start an entirely new future. 

3. Early Majority - pragmatists who make up the bulk of all technology infrastructure purchases; 

their purchasing behavior is based on evolution rather than revolution, and they buy only 

when there is a proven track record of useful productivity improvement. 

4. Later Majority - conservatives who are very price sensitive and pessimistic about the added 

value of the product; they buy only when technology has been simplified and commoditized. 

Risk of implementing the technology decreases and the technology drops in costs. 

5. Laggards - skeptics who are not really potential customers; goal is not to sell to them, but sell 

around their constant criticism. 

Figure 6.2: Technology life cycle 

Source: Moore (1999) 

Innovators 

Use 
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The most important variable in the process of implementing new applications and technologies 

1s the question if the users will use the newly implemented technology. Bouwman et al. (2005) 

defines this phase as: the phase in which the members of an organization start applying the ICT 

application in their daily activities. When using Information and Communication Technology in the 

organization, it is important that the employees who will come in contact with the technology, 

accept the technology as something they can work easily with. A well-known model about this 

acceptance of technology is the Technology Acceptance Model (TAM) by Davis (1985). TAM 

focuses on attitudes toward using a particular information technology which users develop based on 

perceived usefulness and ease of use of the IT. The ease of use of a technology can be compared 

with the convenience factor that was discussed in paragraph 2.1. Following the TAM model it is 

important that the ease of use of the technology has a positive effect on the attitude towards using 

the technology. Thus also from this model can be concluded that convenience is an important 

aspect. 

Effects 

In this phase the effects of the newly implemented application become clear. What is the actual 

value of the application? These effects can be mapped by using the distinction developed by Sproull 

and K.iesler (1991) between first- and second level effects. 

First level effects of ICT are effects that have a direct impact on individual performance, such as 

gains in productiveness and efficiency. Second level effects relate to the social structure of the 

organization, for example, changing communication patterns, new roles within social networks or 

new patterns of dependency between actors. 
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6.1.3 Why implement a new technology? 

In contrast to the question when to step into a new technology there is also the question why 

would you adopt a new technology? Several reasons are mentioned below that can be a trigger to 

adopt a certain technology (Bouwman et al., 2005): 

• Changing requirements from the environment and the organization (increasing complexity, 

turbulent). Due to this there is a need to exchange information accurate and quick. 

• Available new technologies: the fact that there are new ICT applications available is a reason 

to consider to what extent these applications have to be adopted. 

• The behavior of others: the bandwagon effect. When other companies adopt a certain 

system or technology it could be an option to adopt it also (benchmark). 

6.1.4 Summary literature 

In this paragraph literature about the selection and implementation of new technologies was 

discussed. The implementation of ICT consists of four phases: adoption, implementation, effects 

and use of the technology. Especially the first phase is relevant for this research. In the adoption 

phase communication needs are identified, after which is investigated which technology suits the 

found needs the best. The question why you would adopt a new technology was discussed. It is clear 

that with the increasing mobility trend ICT is becoming a more important part of the sales and 

service processes. Therefore it is very important to have a good technology selection process in 

place. This selection process will be discussed in the next paragraph. 
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6.2 TECHNOLOGY SELECTION PROCESS AT PHILIPS MEDICAL 
SYSTEMS 

In this paragraph the selection of technologies at Philips Medical Systems will be discussed, with 

the emphasis on the adoption phase as discussed in the previous chapter. As mentioned in 

paragraph 1.4 one of the research goals was: 

• Gather insight in how to make the best choice in selecting the right communication 

technology / tool for a specific user group in order to fulfill their communication needs 

To get insight in the technology selection process of Philips Medical Systems, the literature 

discussed in chapter six was used to create a conceptual model for selecting new technologies. To be 

able to get insight in the actual situation of selection new technologies at Medical systems interviews 

with the IT managers were held as was discussed in chapter five. The IT-managers are involved in 

the technology selection process in their country and have to roll out the different global projects. 

The selection of IT will be discussed in paragraph 6.2 using a developed model that divides the 

process of technology selection into a business scope, business and IT scope and a pure IT scope. 

This model was based on the model of Van den Hooff that was discussed in paragraph 6.1.2 and on 

a discussion that was held with the researcher and a Philips supervisor. 

In paragraph 6.3 the designed model will be used in practice with the analysis that was made at 

Philips Medical Systems. We will walk through the technology selection process with the example of 

the need for real time communication. 

From the interviews with the IT managers came forward that there still exist some problems in 

selecting new technologies. Some of these problems were also mentioned in chapter five. The 

bottlenecks that exist in this process will be discussed in chapter eight as well as the 
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recommendations how to implement such a technology selection process. 

To give a good answer on the research question first it has to be clear how the process of 

technology selection is going at Philips and how it should go. The selection of a new technology has 

to be driven by a business demand as mentioned in paragraph 6.1.2. To make this process more 

visual a model was created in which the process of translating of the business processes m 

information and communication needs towards appropriate communication technologies 1s 

described. First there is a specific business process. This process is translated in certain tasks and 

activities that the different employees have to carry out to fulfill their job. These tasks and activities 

generate a communication and information demand that is necessary to perform these tasks. This 

demand that is generated by these tasks can be seen as the information and communication needs 

from point of view of the business. To facilitate this communication there are various 

communication technologies available. From these available technologies, specific solutions and 

services are chosen to facilitate the communication. But through time, business processes may 

change and new technologies will emerge. To be aware of these changes it is important that there is 

a process that selects the right technology for the right employee. This process would have to review 

the different available technologies, matching this with the communication needs of the employees 

and then select the best. To be able to do this matching it is important that the communication 

needs are identified. This process of identifying the communication needs is therefore also 

essentially. In figure 6.1 this technology selection process is graphical represented. In the next 

paragraphs the different parts of this process will be discussed. First the business part (the left side 

of the graph) will be discussed, how communication needs emerge from business processes. After 

that the IT part will be discussed (the right side of the graph), where the selection of technologies 

that could be useful for the business stands central. Finally these two dimensions come together in 

the middle part (business + IT) were the business needs are matched with the available 
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technological solutions. In this process it is important that the communication needs are monitored. 

They have to be managed to make sure that there is an optimal match between business and 

technologies. 

Figure 6.1: Technology selection process Internal 
( corporate / I 

Business process Is translated in ~ 
Task/ activities ... Demand ... Communication ... Service .... Communication 

.. done by employee ..... , .. .. needs ..... a! ... technologies 

Jl 

Fine-tuning 
seh ~s 

business and ............... ........... . ................ 

Managing 
communication - Technology pool 

needs 

Business Business + IT IT 

6.2.1 Business 

As can be seen in the graphical presentation a business process normally generates certain 

activities and tasks that have to be done to fulfill a specific process. For example when making 

bottles of beer, there has to be someone who makes the beer, someone who makes the bottles and 

of course someone who fills the bottles with beer. This extremely simplified example gives a view 

that to be able to fulfill a certain goal, other activities have to be carried out. In the above 
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graphical presentation it can be seen that the business defines the process and the activities that arise 

from it. As a result of this, every employee has certain task and activities that he has to fulfill. To 

successfully fulfill its activities the employee needs from time to time certain communication. When 

an employee needs communication or information at certain time, this is said to be a 

communication need. In the interviews in chapter five the employees were asked to come up with 

unsatisfied communication needs, which resulted in the need for real time communication. In the 

next paragraph we will discuss the opportunities that exist in the IT domain. 

6.2.2 IT 

New communication technologies emerge as well as applications and communication devices. 

From this technology pool the local and global organizations are looking for the best technologies 

that match the needs of the business. With respect to the adoption of new communication 

technologies Medical Systems has Corporate IT, which is searching for opportunities available in the 

market that could improve processes at Philips. Globally, corporate IT is constantly looking for new 

technologies that could mean something for Philips as a whole. They look for trends and future 

technologies and set strategies in which way Philips has to follow with respect to implementing new 

technologies. Also the local organizations are searching for solutions that could satisfy their 

demands. It has to be noted that the local organizations have less power to implement a new 

technology, as was told in chapter 6.1.2. 

When you want to know which technology is going to be able to satisfy a certain need for your 

employees there has to be a good overview of which technologies are available. With respect to 

available mobile technologies in paragraph 3.4 several technologies were discussed. In the next 

paragraph we will discuss the fine tuning of the business needs with the opportunities that exist in 

the IT domain. 
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6.2.3 Business + IT 

To help the employees to work as efficiently as possible in doing their tasks the local IT 

organizations have the task to deliver the best-suited equipment that is able to do the job as good as 

possible. To be able to do this IT of course has to know what the communication needs of the 

employees are. There has to be a process in place, which looks into the existing communication 

needs, checks if it really are business needs and then looks for the best solution. This has to be done 

by the IT organization. This can be the local IT organization in the countries or the global IT 

organization. Below the processes that are in place locally and globally at Philips Medical Systems 

will be discussed. 

Local 

The local IT organization tries to support its employees as good as they can in listening to 

employees when signals come forward that they need a certain communication tool from a business 

point of view. In doing this it is very important for IT organizations that they make sure that these 

needs are legitimate. Every year new communication devices flood the market and some people like 

these technological gadgets very much, as Trevino, Daft and Lengel (1990) mentioned in the early 

90s. So it is important that the local IT organization always makes sure that a known need always 

originates from the business perspective. By this is meant that when implementing a tool or device, 

it has to be sure that the task or activity that the employee has to do can be done more efficiently or 

easier. To investigate this matter every IT country manager was asked in an interview how they are 

sure that the needs that come forward from their employees are legitimate. Do they have any 

formalized process that makes sure that these needs come forward? The following findings came 

forward per country: 
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France 

In France there is a workflow that runs in Lotus Notes in which the employees can fill in a 

certain need or problem, which restricts them in doing their job. These different entrees are all 

seriously read and discussed by the IT team and when concluded that there really is a business need 

they will start a business case. In this business case they will design a solution for the specified 

problem and figure out if implementing the found solution will have a positive return on 

investment. If so they will go through with the project. 

Germany 

In Germany there is a monthly meeting with the different representatives of the employees in 

which needs or problems can be discussed. Needs that came forward during the past month will be 

discussed and when the discussed need is a business need a business case will be started. They will 

try to quantify the costs and benefits to see if there is a positive return on investment. 

UK 

Here they have a procedure running in which the IT manager gets a notification of a problem 

from one of the representatives of the business. Next they will put together a team and discuss the 

problem and look for solutions. When solutions are found they will select the best and check if it 

would bring a positive cash flow. 

Italy 

In Italy there is a monthly meeting with the business to discuss IT issues, questions and projects. 

During the meeting also the requests for new solutions are discussed and the pros and cons are 

85 



discussed after which a decision is made. This meeting is held with customer service, sales and 

marketing and with the business lines. 

Global 

The EMEA or global IT organization has to make sure that the different countries are using the 

same systems. They are trying to standardize the used tools, systems and infrastructures to become a 

more One Philips. This standardization has to be executed by the local organizations. Due to this 

increasing standardization it is important that there is thought about the differences that exist 

between the Philips divisions as well as the different local organizations. In contrary to the local 

organizations the IT strategy of Corporate IT is more a top down instead of a bottom up approach. 

The local organizations have to follow these decisions and do not have much room for designing 

their own solutions. So it is really a top down approach towards new solutions. When a local 

organization wants to implement a certain solution and the investment is going to be above 50.000 

Euro then it has to be approved by the EMEA IT director. When the investment is more then 

100.000 Euro there has to be permission from the global director. 

With respect to the formalized procedures of the local organizations, these local organizations 

have the impression that they do not have any influence on the solutions with which the global IT 

organization comes forward. Because of this the managers feel that they can do their job only 

reactive instead of proactive. They have to implement the solution the global organization proposes 

which is replacing a solution that the local organization already had developed. 

6.3 TECHNOLOGY SELECTION IN PRACTICE 

In this paragraph the discussed model will be used with the needs that came forward from the 

communication analysis of the sales and service employees in chapter five. In subparagraph 6.3.1 the 

business part will be discussed with the found needs. After that the business needs are 
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clear, the available technologies that could bring a solution are mapped in 6.3.2. The most important 

part of the model that was discussed above is fine-tuning the business needs with the available 

communication technologies, which will be done in 6.3.3. 

6.3.1 Business in practice 

In chapter five the communication needs of the mobile employees were discussed. An important 

need that came forward from both the sales and service employees was the need to be able to 

communicate in real time during the working day. The sales employees wanted to improve their 

reactivity to improve their productivity and accuracy. The service employees wanted to be able to 

communicate real time in order to look up information, order spare parts and send their job sheets 

at the time that they are working at the customer. From the interviews with the IT managers came 

forward that they have a process in place in which the business needs come forward and are 

discussed to see if there is a real business need. 

6.3.2 IT in practice 

In paragraph 3.4 several technologies were discussed. Three connectivity solutions were 

discussed as well as several mobile devices. It could be seen that GPRS together with UMTS came 

out as the best of the three discussed connectivity technologies, with respect to speed, coverage, 

costs and future development. To be able to get real time communication in the mobile workforce 

of Medical Systems a combination of one of the discussed technologies and mobile devices would 

have to be implemented. In the next paragraph a discussion can be seen of which technologies and 

mobile devices could be used to realize real time communication in the mobile workforce. The pros 

and cons of the different connectivity technologies and mobile devices will be discussed, after which 

a recommendation will be given for the best mobile solution. 
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6.3.3 Business + IT in practice 

To be able to realize the real time communication that the employees want, certain aspects are 

important. Decisions have to be made about the following aspect: 

• Which connectivity solution will be used? 

• What kind of mobile device will be used for the communication? 

Connectivity solutions 

As it came out of paragraph 3.4 for the consumer market UMTS is not mature yet, because it is 

too expensive, it does not have 100% coverage and there is no real active promotion of the 

providers. GPRS is mature and has 100% coverage only GPRS is much slower. UMTS can already 

be used on the business market for mobile employees and with the upgrading of UMTS into 

HSDP A it can definitely bring profound advantages for Philips Medical Systems when it drops in 

costs. What also can be seen is that several competitors of Medical Systems already have 

implemented mobile solutions with UMTS, which could be a reason to adopt a technology as 

discussed in paragraph 6.3. So it can be said that the technology could be mature for the business 

market, when using it wisely. Therefore it is important to investigate the opportunities to implement 

this technology. In the next part will be seen what the best combination is for using UMTS or 

GPRS with a certain mobile device. 

Mobile devices in combination with UMTS or GPRS 

With respect to the mobile devices as discussed in chapter three, the devices have their own 

advantages and disadvantages for using in the mobile workforce. Below these advantages and 

disadvantages will be discussed. 
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PDA 

From the interviews it came forward that the employees want to be able to replicate and read 

their emails when traveling. With a PDA they would be able to replicate their emails and address 

books with their laptops. Below in table 6.1 the pros and cons of the PDA will be discussed. 

Table 6.1: (Dis) advantages of a PDA 

Advantages Disadvantages 

Due to the lightweight a PDA is Relative Because there are no PDA's yet at 
easy to carry around, it has a high Philips Medical Systems for every user a 

Convenience high mobile functionality. investment: new PDA has to be bought. 

Starting up a PDA goes a lot A PDA is not suited to read or type 
quicker than with a laptop, Smaller large documents. The keyboard is small 

Start up time: which is more efficient. interface: and clumsy. 

Esthetic 
Less A PDA has less memory then a normal 

value: 
PDA looks more professional memory computer, therefore it is most used for 
when visiting the customer. space: appointments and contacts. 

Laptop with a UMTS card 

With this solution the employee would use its normal laptop. The employee would get a mobile 

connect card that plugs into the PCI port of the laptop and contains a standard SIM card to dial in 

to the 3G/GPRS networks. The speed of connection will depend on the signal available at the 

location. When UMTS would not be available at the location the signal would automatically step 

over on GPRS. Below the pros and cons of the UMTS card will be discussed in table 6.2. 
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Table 6.2: (Dis) advantages of the UMTS card with laptop 

Advantages Disadvantages 

Lower 
The mobile card is not as 

Less 
A laptop is less convenient for mobile 

investment: 
expensive as the solution with a 

convenient: 
purposes, due to the reason that its 

PDA weighs more then a PDA 

A laptop is more suitable to read 
Larger large documents Start up time A laptop needs more time to start up 
interface: 

More 
memory Laptop has more memory space 
space: 

Matching the needs with technology 

In this part the above discussed devices with their advantages and disadvantages will be 

discussed with respect to found needs of the sales and service employees 

Sales 

With respect to the sales department and the account managers in particular IT would have to 

investigate the business case of giving a PDA to the account managers. These employees have to 

communicate more then the engineers. Reading their emails is important during the day. A PDA 

would be more convenient then a laptop, because with a PDA they could be always online. Starting 

up time is much faster and due to the lightweight it is much easier to carry around. Also from an 

esthetic point of view a PDA looks nicer when being at the customer and giving a presentation. 

From the interviews with the account mangers it came forward that they want a PDA, which was 

not labeled as a communication need. It looks like there exists a need for a gimmick as well. So it is 
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important that in the business case is investigated if a PDA would really satisfy a business need or 

not. 

Service 

With respect to service the engineers would be better of with a UMTS card. The engineers 

wanted to have real time communication especially to download information and to order spare 

parts at certain times. The information can be best read on a laptop instead of a PDA. A PDA has a 

small screen to read information. So for these things a laptop is more convenient. The engineer 

always has his laptop with him to run the diagnostics on the medical equipment. When he wants to 

see if a spare part is available it could connect via the mobile card to the UMTS network and see if 

the part is available. The engineer does not really have a business need to have a PDA. They don 't 

have to read emails that much during their working, because they have a scheduled agenda. If the 

agenda changes they are called or now could see it when they send their job sheet at the location. 

At Philips Medical Systems they are now looking into the adoption of UMTS. When we would 

look at the reasons to adopt a new technology as discussed in 6.1.4 Philips Medical Systems could 

have a good reason to adopt the technology. They are investigating if implementing UMTS in 

certain fields could bring more efficiency into the company. With UMTS employees would be able 

to communicate at any time and anywhere and therefore be more time efficient, so this could be the 

changing requirement from the environment. The third reason is also true at Philips. Siemens, one 

of Philips biggest competitor is also working with this technology, so this could be definitely an 

option for Philips to adopt it to. So all the above reasons are true at Philips Medical Systems so there 

could be enough reasons to adopt the technology if there is an expected positive financial result. 

At Philips Medical Systems several pilot studies are now running that are investigating the 

above-proposed solutions. The discussed pilot study of Phillips Medical Systems (2005) 
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sees significant benefits with a positive cash flow. Making a business case for the above-proposed 

solutions fell out of the scope of this research. More information on costs of UMTS can be found in 

the research of Boermans (2006), which was done parallel with this research. 

6.3.4 Structurally matching profiles with tools 

In the above paragraphs the practical example of matching the needs of an employee with a 

specific communication tool was discussed. With respect to matching employees with 

communication tools a study was made in Philips North America in which they tried to match the 

profiles with requirements of communication tools. They made a table with the communication 

tools that were used in the region and the profiles of employees that were working there. The table 

was filled in for every employee profile with the required tools per profile. The table was discussed 

in a discussion with the IT manager and the representatives of the different profiles. They decided if 

a tool was a requirement for the specific employee profiles. 

When a tool is found to be a requirement for a particular profile, which means that without this 

communication tool they would not be able to do their job properly, they filled in an R. \Vhen it was 

an option, the employee in this profile did not really need it to carry out their activities, but the tool 

could be helpful, an O filled in. When there was no need for a profile to have a certain 

communication tool the field was left blank. Below this table of Philips NA can be seen. 
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Table 6.3: Example matching profiles and tools Philips NA 

Service Tools 

Hand held Fixed 
Cell Cellular Networked DSL at Send/Receive Home Office Simple phone on 
Phone Data Device Voicemail home Faxes Phone Line Pager site 

FSE R R R 0 
service manager R R R R 0 
Project manager R R R R 0 
Technical Support R 0 R 0 0 R 0 

Sales 
Sales Manager R R R R 0 R 0 
Account Mgrs R 0 R R R R 0 
Modality sales specialist R R R R R R 0 
Marketing R 0 R 0 0 R 0 

(Source: Philips NA presentation) 

With this kind of table managers are able to see which tools are requirements for certain profiles 

and which tools are options. When you would incorporate the new technologies and mobile devices 

in such a table, you could see if a new mobile device could replace an old communication device. Or 

a device that is not yet used by the organization could be marked as a requirement, which would 

mean that it would be wisely to look into the opportunity of implementing such a device. It is also 

important to review once and a while the tools that are used in the region to get rid of non-used 

tools or double tools. 

6.4 SUMMARY 

In this chapter the technology selection process was discussed, as this was one of the research 

goals. Insight was created in the situation at Philips Medical Systems. It was found that the local 

organizations have a good selection process in place. Business needs are filtered out via a workflow 

management system, monthly meeting or procedure. For every business need a solution is sought 

after which a business case is made to see if the solutions would bring benefits to the organization or 

not. There do exist problems in the technology selection process with respect to the communication 
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between the local organizations and global organizations. IT managers have the feeling that they 

only can react reactive instead of proactive. Also the communication between the countries with 

respect to communication solutions could be done better. 

In paragraph 6.3 the technology selection process was walked trough with the example of the 

real time communication needs. It was found that UMTS or GPRS would give the best connectivity 

solution with respect to the three solutions presented. With respect to the mobile devices UMTS in 

combination with the laptop and a mobile card was found to the best solution, due to the specific 

data they needed during the day. Engineers need to download and read documents and want to 

order spare parts. This can be done the best on the laptop that the engineer carries around with him. 

The solution for the Account Managers was found to be the combination of UMTS or GPRS with a 

PDA. They want to able to read email, replicate data and have a convenience on mobility. A PDA is 

more lightweight, has more convenience in the matter. But it could be that the need for a PDA is a 

gimmick need, so it has to be investigated if this need really is a business need or not. 
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7 IMPLEMENTATION PLAN 

The final research goal was to: 

• Present an implementation plan for Philips Medical Systems to migrate from the current 

situation to the desired situation. 

In the previous chapter a technology selection process was introduced that would have to be 

implemented to make sure that there is a good match of business needs with available technologies. 

The desired situation is a process where from the business needs automatically the best technology is 

chosen and the costs are minimized. From the interviews with the IT managers it came forward that 

there don't really exist problems at the time in the technology selection process in the local 

organizations. It came forward that the local organizations have a good selection process in place. 

They first check if the needs that come forward are indeed valid business needs and after that they 

start to look for a solution after which they make a business case. 

A need that came forward from the interviews with the IT-managers was that the 

communication about the developed solutions between the countries was not optimal. Countries 

developed solutions for a specific problem unaware of an already developed solution in another 

country. 

The problems that came forward from the interviews as can be read in chapter 5 were discussed 

at a workshop that was held with the IT managers of the various countries. In this workshop the 

findings of the research were presented and a general agreement was made on conclusions and 

actions that would have to be taken to tackle the problems. In the next paragraph this workshop 

will be discussed. 
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7.1 WORKSHOP DUSSELDORF 

To validate the findings from the analysis's the country IT managers were invited to a workshop 

that was given by the researcher. In this workshop the findings were presented to the IT managers 

in an interactive presentation. The goal of the workshop was to get an agreement on conclusions 

and on actions that have to be taken to tackle the problems that came forward from the analysis. 

This was done first by giving a presentation that started with explaining the goals of the research, the 

methods and the findings that came out of the interviews. After the presentation some conclusions 

were formulated on which the managers could react. Before the discussion started, some goals were 

given that would have to be the output of the discussion. A discussion was provoked in which the 

managers could first react if they agreed with the conclusions that were found. Secondly they could 

react on the solution that was presented, after which action points were formulated. 

Presented conclusions and recommendations 

The conclusions as they were presented: 

1. The communication between the local organizations and EMEA is not optimal with respect 

to new solutions. How can we influence, get more power on the demand by exchanging 

PMS requirements to corporate / EMEA. 

2. "When locally a communication solution is implemented, this is not always communicated to 

the other countries, therefore implement a database on which this data is stored and on 

which the countries can look if there already exist a solutions for the problem they face. This 

to prevent that the wheel has to be reinvented. 
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3. Mobility is coming and Philips has to be ready. But be ready stepping on the brake when a 

need is technology driven instead of demand driven. Be sure the technology is mature. 

4. Match profiles with existing tools every year, to prevent 'dead' or double tools 

Agreed action points: 

After the discussion the IT managers reacted on the conclusions and an agreement was made on 

action points that have to be taken on the mid to long term. 

With respect to the first solution the managers agreed that they have to make sure that the global 

IT organizations are aware of the requirement of Philips Medical Systems. An action point was 

developed. 

1 Global services has to be tuned better to local demand by formulating requirements for 

Philips Medical Systems and communicating this with corporate IT. 

With respect to the second solution it came forward that the managers did not see anything in a 

database in which the information about mobile solutions would be stored. This would be 

impossible to maintain and the managers did not have time to put this kind of data in the database. 

Therefore they came with another solution, which was: 

2 Come together more often to discuss solutions and achievements in the different countries: 

once, twice a year. 

3 A strategy has to be formed on how to cope with mobility. 

4 Match profiles with existing technologies and tools every year in a table such as proposed. 
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In paragraph 7.2 the above points will be further developed into recommendations that Philips 

could follow to succeed in these points. 

7.2 RECOMMENDATIONS 

In this paragraph recommendation will be given on the action points that came out of the 

workshop. 

7 .2.1 Exchanging PMS requirements 

At the global IT projects Corporate IT is watching the trends that arise in the market and 

explores the market it in terms of solutions. When Corporate IT finds a solution that could make 

the business more efficient they look for solutions that fits all divisions of Philips the best. Because 

of this it is important that all the requirements of the divisions are communicated to Corporate IT. 

The IT managers now feel that they just are following the solutions that Corporate IT suggests and 

that the requirements of Philips Medical Systems are not fully understood by Corporate IT. To make 

sure that the requirements of Medical Systems are communicated a recommendation will be given. 

It is recommended that Philips Medical Systems and Corporate IT put together a team in which 

the business requirements can be exchanged. In this team the business of Medical Systems has to be 

represented to make sure that the requirements of Philips Medical Systems are taken into account in 

the adoption phase of a new solution designed by Corporate IT. This team should have the task to 

discuss how the different requirements of the local organizations and the global organization could 

be better tuned. When doing this Corporate IT would get more insight into the requirements of 

Philips Medical Systems and Philips Medical Systems could see what requirements are important for 

Corporate IT. They could learn a great deal from each other when implementing such a team. 
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7 .2.2 IT solution meeting 

A point that came forward out of the workshop was that the communication between countries 

about available solutions was not optimal. Therefore an easy recommendation can be made to 

incorporate this discussion about technologies into the half yearly IT meeting. The EMEA IT 

manager who makes the agenda for the meetings should once a year explicitly make some time to 

discuss this matter in the IT meeting. An agenda point has to be made in which the countries can 

present solutions they have made or discuss problems they face with respect to communication. 

7.2.3 Mobile strategy 

It came forward that mobility is an increasing phenomenon in the field. Therefore it is very 

important that there is a mobile strategy in place, because otherwise you will get an organization 

with multiple independent technologies. A strategy is proposed based on Forrester (2005) in which 

the following elements are important. 

1 Know your audience 

As discussed in this research it is very important to know your audience. Every employee has 

different needs, which could lead to different technology decisions. Make sure that you are aware of 

the different available mobile profiles in the organization. The needs they have to be mapped with a 

standardized process as the local organizations have as discussed in subparagraph 6.2.3. 

2 Address the impact of mobility strategically 

Ensure that business has oversight of the mobile priorities and that business needs drive the 

demand and not the technology capabilities. It is very easy for inappropriate mobile technologies to 

infiltrate into the business without adequate control. As came forward from the interviews 
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the IT managers are often confronted with employees that want a specific tool, not because they 

really need it, but because they like the specific tool. This 'gimmick' need has to be filtered out as it 

happens now in the local organizations. These organizations scan if the need really is a business need 

by looking if the need comes forward from a business perspective or more from an IT (gimmick) 

perspective. 

3 Assign a cross-functional team on mobility 

A cross- functional team has to be in place, which incorporates skills from the worlds of 

networking and telecom, application development and architecture, end user device support, security 

and people with the specific business knowledge. 

There are several projects running at Medical Systems that consist of all these people, but they 

sometimes tend to forget to put in people with specific business knowledge. Therefore make sure 

that despite the above skills are present in a team that there are people that know the business to 

make sure that the goal of the team is to satisfy a business need. It is important that the team always 

starts from the business side with a business problem after which it can look for a solution. 

4 Implement policies and technologies for management and security 

Educate your users that PDA's and Smartphone's are effectively small computers, not harmless 

personal devices or powerful phones, and should not be casually attached to enterprise systems any 

more than individually owned computers. Unmanaged and unsecured mobile devices represent an 

unacceptable security risk to the organization's data and systems. 

Mobile applications have to be used with care. The different available wireless technologies are still 

expensive and unmanaged use of these devices could lead to high costs. Therefore policies have to 

be introduced how to use the devices. The internet functionality of functional profiles that do not 

need internet should be disabled. Only those functionalities that the profiles really need to 
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do their job should be enabled. The other unwanted wireless communications should be disabled to 

make sure that costs are in control. 

7 .2.4 Matching profiles with tools 

To be able to match the functional profiles with the available communication tools a new tool 

was developed to get insight into the available technologies and the requirements of the employees. 

The study that was carried out at Philips North America, which was discussed in paragraph 6.3.4, 

was used as a basis for this design. In the design all the employees from sales, service and general 

can be found which need specific connectivity, devices and tools to do their job. This table has to be 

filled in once a year for every profile to make sure that the devices they get meet their requirements. 

Also it is a good tool to get rid of double devices. If they have a devices at the moment, but out of 

the table comes forward that the device is no requirement for the employee, it can be decided that 

this tool or device can be deleted. 

In appendix 9 the designed solution can be seen. On the y-axis the employees and on the x-axis 

the connectivity solutions, devices and tools are mentioned. The IT managers have to fill in this 

table once a year and have to discuss this in the IT meeting after which they can discuss if a specific 

tool is still a requirement for an employee or discuss a requirement that is not yet satisfied. The 

managers have to fill in the table with the following criteria: 

• R: this tool is a requirement for this profile. He needs this tool to do his job properly 

• 0: this tool could be an option for this profile, but is not necessary to do his job 
properly. 

• Empty cell: This profile does not need this tool. 

To be able to use this tool structurally it is important that the list of connectivity solutions, 
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mobile devices and applications is up-to-date. So the available technologies have to be reviewed 

every year in order to delete out of date technologies and to add new ones. 
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8 CONCLUSIONS AND RECOMMENDATIONS 
------------·-----······-·-··· -··-·-•-« --

In this chapter conclusions and recommendations will be given. Conclusions will be given at the 

hand of the research goals. Beside the conclusion, recommendations will be given on subjects that 

fell outside the scope of the research but that are worth mentioning. 

8.1 RESEARCH GOALS 

The initial problem definition was translated into four research goals. The research goals will be 

discussed as well as conclusions to these goals. The first research goal was: 

1 Providing an overview of the existing communication theories as well as 

literature about mobile communication technologies. 

The emphasis of the research was on the theories that combined the technology and the 

communication task. Several communication theories were introduced where the media richness 

theory was the one that combined the technology and the communication task best. It has to be said 

that although media richness best combined technology and the communication task, it was not very 

useful in this research. This is because of the highly mobile nature of the communicators in this 

research. The media richness theory was especially investigated in stationary environments. What 

this research has found is that the higher the mobility of an employee is, media tends to be less rich. 

In one way this is logical, because when being stationary more face-to-face conversations will take 

place in contrast with highly mobile employees. These employees are on the road and communicate 

with less rich media due to the fact that richer mobile communication is more expensive and the 

majority of the mobile employees tend to need less rich media because their task is less complex and 

well defined. 
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Therefore literature about mobility was discussed. Mobility is a trend that multiple enterprises 

have to deal with. This means that IT managers have to decide for which categories of employees 

mobile solutions have to be implemented. They have to select mobile connectivity technologies and 

mobile devices that fit best the needs of the mobile employees. Markets are becoming increasingly 

mobile, therefore enterprises have to form mobile strategies how to react on this trend. To be able 

to form a good strategy first you have to know the mobile environment. Therefore a mobile 

framework was introduced, which sheds light on the different aspects of the concept of mobility. 

Every enterprise should have insight in this subject to be able to form a good mobile strategy. 

The second research goal was: 

2 Gathering insight in the current and future information/ communication needs of 

the mobile employees working in the sales and service departments. 

To be able to gather insight in the mobile employees first these employees had to be defined. In 

this research they were defined as employees that operate more then 80% of their time out of the 

office. In the discussed literature 20% out of the office is already defined as being mobile. It seems 

that this definition is not valid in this research and with the increasing mobility trend it will probably 

be not valid in the future anymore. 

The largest four countries were selected to get the maximum representation of the EMEA 

region. Interviews were held with the different functional profiles in the countries. 

From the interviews held with the mobile employees came forward that both the sales and 

service employees have the need for more real time communication to become more productive, 

accurate or to make a process improvement. The field service engineers need real time 

communication to be able to look up documentation at the location, order spare parts from their 

computer and to be able to send their job sheets at the customer. Sales needs real time 

communication to become more reactive towards the customer. From the interviews with 
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the IT managers came forward that the communication between the countries was not always 

optimal with respect to solutions. 

The third research goal was: 

3 Gathering insight in how to make the best choice in selecting the right 

communication technology / tools for a specific user group in order to fulfill their 

communication needs 

It is very important that there is a good technology selection process in place, because otherwise 

the enterprise would be flooded by different incompatible technologies. A model of an optimal 

technology selection process was introduced. To be able to have a good technology selection 

process in place it is very important that the needs that come forward from interviews or meetings 

are business related. This means that a certain communication need has to come forward from a 

business perspective. When this does not happens the danger exist the a solutions will be designed 

in which the technological capabilities prevail instead of the business needs. It came forward that the 

countries have a good technology selection process in place. They all operate from the business 

needs, after which they try to find a solution. When a country designs a solution it is not always 

communicated towards the other countries, which could lead to double solutions. 

A recommendation was given for the need of real time communication. It came forward that 

that UMTS or GPRS with a UMTS card on a laptop would be the best solution for the service 

engineers. As for sales UMTS or GPRS with the PDA could give advantages for the account 

managers, but it has to investigated if the need of the account managers is not a gimmick need. 
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The fourth research goal was: 

4 Present an implementation plan for Philips Medical Systems to migrate from the 

current situation to the desired situation. 

To be able to implement a good technology selection process several thing have to happen. With a 

good technology selection process in place you will be certain that the right technology for the right 

person is implemented. During a workshop several problems cam forward that existed in the 

technology selection process. These problems were translated in action points that would solve the 

existing problems. The different action points were: 

1 Exchange PMS requirements with Corporate IT by putting together a team in which these 

requirements are exchanged. 

2 Once or twice a year come together with the IT managers in the IT meeting in which the 

countries present the communication solutions they have developed or discuss problems 

they face with respect to communication. 

3 Form a mobile strategy in which you: 

a. Know your audience 

b. Address the impact of mobility strategically 

c. Assign a cross-functional team to mobility 

d. Implement policies and technologies for management and security 

4 Match the existing employee profiles with the existing or future communication tools, 

technologies and services and review the technologies ever year. 
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8.2 RECOMMENDATIONS 

In this chapter recommendations will be given about the things that fell out of scope, but are 

worth mentioning. Several other interesting aspects came forward during the research. Below the 

most important ones will be mentioned. 

Reducing costs: 

During the multiple interviews several options came forward on how to reduce some costs in 

the mobile environment. The first example that will be mentioned is the solution that Italy has in 

place for its mobile employees. They have developed levels of mobility to be able to keep cost in 

control. 

In Italy there are three groups of people who are defined as mobile: 

• Travel: Employees who have to travel to do their job. 

• Managers: Employees who have to be reachable due to their important function. 

• Critical function: Employees who have a critical function. 

With respect to mobility Italy has three levels of mobility: 

• Closed: The persons in a closed state are only allowed to call Intra Company. They can call 

with their mobile directly to a number that is in the company database. 

• National closed: The persons in this level of mobility are able to call national. They can call 

a customer and other people inside Italy. 

• Totally Free: The mobile users with the open status are able to call international. 

By dividing the mobile employees into groups, that are able to call abroad or not depending on 

their function, cost are kept in control. This example is a good method to control the international 
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and roaming costs which leads to lower costs. Therefore it could be investigated if this could be 

implemented in the other countries 

Reducing cost by implementing VOiP: 

As discussed in 3.2.4 the telephone market will go from the traditional telephone towards VOiP. 

Voice over Internet Protocol 0/' olP) is the routing of voice conversations over the Internet or 

through any other IP-based network. VoIP encodes voice into data packages that are send over the 

Internet. At the destination these packages are decoded into voice again. 

Figure 8.1: Graphical presentation of VoIP 

INTERNET --- E]-V 
In figure 8.1 a schematic representation of VoIP can be seen. VoIP is expected to be the 

standard for fixed telephony within a few years. There are a lot of advantages of VoIP compared to 

the traditional fixed telephony. The traditional telecommunication providers such as KPN in The 

Netherlands our now changing their traditional analogue network into VOiP networks, because in 

the next two years VOiP will be the standard. VOiP will be much cheaper then using the analogue 

network, because there are almost no costs in transferring the calls through the network. VOiP will 

definitely reduce costs at Philips Medical Systems and could be implemented around 2009 when 

KPN believes it will have changed all its networks from analogue to VOiP. 

Reducing nonsense email: 

Email has advantages and disadvantages. E-mail is very useful to improve internal 

communication, keep contact with suppliers and customers and execute routine administrative tasks 
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(Sillince et al., 1998). Email is said to improve productivity because employees are better informed 

(Kontzer, 2003). The disadvantages of emails in companies are not only the huge amount of emails 

that are sent every day. But the quality of the email is often very low. 65% of the emails that are sent 

have to little information for the receiver to be able to do something with it (Burgess et al., 2005). 

Misunderstandings can exist because of the fact that emails are often ambiguous. Employees have to 

be aware that email is not always the best media to send certain messages. Messages with a high 

ambiguity are better to discuss face-to-face instead of sending an email. Emails can lead to less 

concentration with employees, because employees are interrupted in the activity they were doing. 

Research shows that it costs on average 64 seconds before the employee is working again at the pace 

it was (Burgess et al, 2005) 

To be able to improve the use of email and the communication via the email inside the company 

Jackson, Dawson & Wilson (2003) looked how the effect of interruptions by email will be 

minimized. One the conclusions of the research were that employees have to be informed about the 

negative effects of the interruptions by email. Interruptions could be reduced with 30% when people 

are made aware that a large amount of the emails that are sent are not relevant for the people that 

receive it. Emails are often sent to whole department instead of to one person. A lot of employees 

use the email-to-all and the reply-to-all function. 

Jackson et al. (2003) advise to change the options of the email software. In the research that was 

carried out by Jackson et el (2003) it came forward that the software checks for new email every 5 

minutes. Due to this the employee is unnecessary interrupted. Email was not designed to be a 

communication media that regularly checks for new mails. 

So it is very important the employees are aware how to use email and that there are clear rules on 

how and when to use email. This would lead to an improved efficiency in the organization. 
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APPENDIX 



APPENDIX 1: ORGANIZATION CHART EMEA 

Below the organization chart of the sales and service region Europe, Middle East and 

Africa can be seen. The different staff members, the CEO's of the sales and service 

departments and the heads of the business lines of the different technologies report to the 

CEO of the region. The ICT manager of the EMEA region is key stakeholder in this project. 

Ignacio Ayerdi 
SSD Iberia 

Ben Wijdeveld 
SSD Benelux 

John Atwill 
SSDUK 

Carlo Camnasio 
SSD Adria 

Michele Lesieur 
SSD France 

Peter Kamm 
SSD Alps 

Fredrik Gyllenram 
SSD Nordic 

Gerard Winkels 
BLCT & MR 

Marc Gheeraert 
BLNM 

Jaap van Noorden 
BLMIT 

Kurt Kelln 
BL Ultrasound 

Eva Braun 
BL CMS 

Cees van Wichen 
BLCS 

Walter van Kuijen 
Multi Country Region 

Figure Al: Organization chart EMEA 

The different IT managers of the different sales and service departments have to report to 

the regional IT manager. The regional IT manager is responsible for making the IT budgets 

for the EMEA region. 



APPENDIX 2: SERVICE VS. SALES 

The information in this appendix is confidential and therefore not public available. 



APPENDIX 3: ORGANIZATION CHARTS 

As mentioned in chapter three, four countries were chosen to analyze. The different 

countries are described below. First a short description of the amount of people that are 

working in the country will be given after which an organization chart will be given how the 

country is organized. And last some other remarks will be made of differences with other 

countries. 

ITALY 

SSD Adria consists of the countries Italy and Greece. As mentioned earlier the focus will 

be on Italy. Italy has approximately 490 employees who are working for Medical Systems 

Italy. There is also a group of external people who are working full time for Medical 

Systems, when counting these employees also the total employees of Medical Systems Italy 

counts about 600. In Greece approximately 50 people are working for Medical Systems. 

BLCS Adria 
Roberto Ghersini 

CS Italy 
Roberto Ghersini 

350 

CMS 

SSD DIRECTOR 
Carlo Camnasio 

BUSINESS CONTROLLER 
Mauro Tremolada 

ICT 
Sergio Galli 

SALES BACK OFFICE 
Roberto Secli 

PURCHASING 
Roberto Degl'lnnocenti 

HRM 
Maria Grazia Bevilacqua 

LEGAL 
Ubaldo Percivalle 

TOT.QUAL. & INT. COMM. 
Donatella Conti 

SAFETY 
Vincenzo Saliani 

Marco Bozzoli (BL) 
Giuseppe Tria (sales) 

20 

BLU.S 
Edoardo Garavaglia 

15 

BLX·RAY 
Mauro di Pilato (a.i.) 

BL NM & PET /MR/CT 
Angelo Quadri 

SALES MANAGER Italy 
Carlo Magni 

BLMIT 
Alberto Oggioni 

5 

Figure A3.1: Organization chart Italy 

SUPPLY CHAIN 
M. Di Pilato 

20 



are represented. The customer-service of Italy has approximately 350 employees, including 

service engineers, back offices and call handling. The head office of SSD Adria is situated in 

Monza, Italy. In the rest of Italy there are approximately 15 branch offices. The branch 

offices are situated in the big cities in Italy. The Italy region is divided in 4 regions: South, 

Central, North West and North East. The head of the IT division is situated in Monza and 

is responsible for communication costs and budget in Italy. A visit to Italy was in which 

information was gathered about the handling of communication inside the company in Italy. 

Mobility 

In Italy there are three groups of people who are defined as mobile: 

• Travel: Employees who have to travel to do their job. 

• Managers: Employees who have to be reachable due to their important function. 

• Critical function: Employees who have a critical function. 

In total there are approximately 400 mobile people in Italy. 

With respect to mobility Italy has three levels of mobility: 

• Closed: The persons in a closed state are only allowed to call intra company. They 

can call with their mobile directly to a number that is in the company database. 

When they want to call to another number that is not listed in this database they can 

call a toll free number. With this toll free number it is possible to call outside, but the 

calls that are made by this service are logged. So an employee cannot do this often. 

Approximately 200 people have the closed status. 

• National closed: The persons in this level of mobility are able to call national. They 

can call a customer and other people inside Italy. The weird thing of this is that only 

3 people are able to do this. 

• Totally Free: The mobile users with the open status are able to call international. 

There are approximately 200 users that have this status. 



BL CMS 
Michael Howard 

284 persons of this mobile base have ADSL at home. 50 of the 400 don't need ADSL and 

for the other mobile users it is not possible to get ADSL at home, due to not being able to 

get connected. A pilot of 20 persons using UMTS is now running. 

UK 

Sales and service department UK & Ireland consist as the name implies of the United 

I<ingdom and Ireland. This SSD employs approximately 420 employees. Below the 

organization chart can be seen. 

Controlling 
Pratap Madhavani 

Quality & Regula~::-:· 
Lester Gleeso·· 

BLMIT 
Steve Cropper 

Sales 
Pete Sutton 

BL CT 
Angela Nightingale 

BL X-ray 
Rob Davies 

BLNM 
Lawrence Foulsham 

BLMR 
Annette Schmidt 

Bus Devlpt 
Mike Andrews 

Reg. Sales North 
Ian Watson 

Reg. Sales South 
Jim Belshaw 

Sales Ire 
Joe Mccallum 

Sales West 
Sue Carlisle 

Sales Scot 
Jim Donald 

BLCS 
Paul Woods 

CS Operations 
Jonathan Tilsley 

Supply Chain Manager 
MikeWenden 

CS Business Manager 
Andy Schofield 

Branch Managers 

Figure A3.2: Organization chart UK 

As can be seen the IT manager directly reports to the SSD director and the regional IT 

director of EMEA. The customer service of UK consists approximately of 250 persons, 

which includes: service engineers, back offices and call handling. The head of the IT division 

is situated in the head office of SSD UK, which is situated in Reigate. The UK service region 

is divided in approximately 3 regions: South, Central, North West and North East. As can be 

IT 
Chriss Duboi 



seen is the UK sales department divided in the regions: North, south, West, Ireland and 

Scotland. In the sales department for every part there is a representative, which is 

responsible for the Account Mangers that are operating in that region. On the service side 

there are several branch managers in every region that are responsible for the Field service 

engineers that are operating in that area. 

FRANCE 

France is divided in 5 regions. In total there are eight branch managers, which have around 

30 field service engineers beneath them. There are approximately 250 engineers working in 

the field. On the sales side there are the business line manager, which have their business line 

team beneath them. For example the business line manager of MR has 4 Modality specialists, 

six application specialists and three clinical scientists, which are working beneath him. In 

total there are around 25 Account Manager working through France. 

ment Cabanes 
BL CMS 

Michele Lesieur 
SSD Director 

Pascale Charneau 
Assistant 

Valerie Malfay 
Controlling 

Patrick Requena 
BL Ultrasound 

Philippe Soly 
Quality & Regulatory 

Franck Labbe 
BL Imaging Systems 

Jean-Paul Lefebvre 
BL Customer Services 

Khalil Filali 
Supply Chain Mana 

Figure A3.3: Organization chart France 



GERMANY 

Germany has around 1100 employees of which around 400 people are working as field 

service engineer. In Germany there are two major production plants: Hamburg and 

Boblingen. In these plants the systems are produced and transported to the countries where 

it will be installed. In Germany there are 3 regional area's of which on the service 

department the regional service directors are responsible. In these areas there are a total of 

18 branch managers, which are responsible for a specific part of an area. The total of 400 

engineers report to their specific branch manager. Also at the sales department the country is 

divided in three regions: North, Mid and South of which the regional sales directors are 

responsible. Beneath these directors are the different account managers. 

Quality & Regulatory • 
Norbert Bergs 

SSD Director 
Jochen Franke 

Sales & Marketing • BL CMS * Customer Services • 
Diethard Vollmer 

per 11712005 

RSDN 
Joachim Seda! 

Andreas Rind! 

BL X-Ray 
Michael Heider 

BLCTIMR RSDM 
Mathias Weigel Dr. Jurgen Heinzerling 

RSDS 
Hermann Speil!er 

BLNM 
Peter Kohl 

Heinrich-Wilhelm Dalke 

BLMIT * 
Alexander Britz 

per 11712005 

BLUS • 
Andre Oehmel 

Com. Operation M 
Thorsten Winterberg 

Com. Operation S 
Frank Zickur 

Project Mgt. 
Dinko lvasic 

Com. Op. Plug & Play 
n. n. 

CS Business Mg!. 
Uwe Kahler 

CS Product Supp. Mgt 
Bernhard Thomas 

Services Support Mgt. 
n. n. 

Maintenance Mgt. (PMM) 
Dr. Stefan Kratzenberg 

Figure A3.3: Organization chart Germany 



APPENDIX 4: STATIONARY VS MOBILE 

Below the characteristics of stationary work vs. mobile work are stated. They are compared 

in the four dimensions of the framework. With every dimension different characteristics are 

stated with the scoring of the stationary worker and the mobile worker 

Table A.4: Stationary versus mobile work 

Stationarv \Vork Mobile work 
I. Work<.•r 
l\fohi litv Stationary Mobik 
Job catcgorv Office workers Traveling and field 1,vorkcrs. 
2. Task 
Location.'timc lk pe1formed independent from the 1\-1 ust be performed on the site 
dependency location and time within a specific time frame 
Multi-task handling Information processing is a dominative Information processing is secondly 

activitv to other major activities 
3. Contnt 
3.1 Work plact' 

Location Stationary Dynamic (Variable) 

Ow111:r~hip Owned Carried or borrowed 

Adaptation Office is designed to fit workers Workers adapt to the available 
work place 

l'acilities Fully supported Quite limited and restricted 
Lncertaintv Low High 
I nterfcrence Less and can be controlled Heavy and need to cope with 
3.2 Tl'mporal StructL1n· 
\Vorking tinK' Regular Irregular 
Time frame of actions 'vVide Narrow 
Time maim gement Under full control \Vithout full control 
4. Tl·chnologv 
-I. I D<.•, ices 
P011abil itv Not portabk Portable or moveable 
lnterfoc\.' Standard PC intcrfi.1c\.' A variety of non-standard small 

device interface 
Proc~·ssing capability Powcrfol Limit~~d due to tlK' trade-off of 

po11ability 
-1.2 lnfrastructurl' 
C onncctivity Fixed line global connection to office Wireless regional connection to 

devices carril.'d bv ix·1-son 

Location identification No Yes 
capability 
,\ppli,:ation High into..Topembility Low interoperability 
intl.'ropcrab ii ity 
Standardization & Lniversal standardization and high Lack of universal standard and low 
Compatibilitv compatibility compatibility 
Rcliabilitv High Low 



APPENDIX 5: INTERVIEWS 

INTERVIEW FORMAT 

Introduction 

• Introduction project 

• Problems: Difficulties comparing the different counties, ad-hoc solutions, increasing costs 
and different markets 

• Everything will be anonymous 

MOBILE WORKER 

• What is the proportion working on and off site? 

• What is the amount of time spent traveling per week? 

• Highly mobile vs. stationary 

MOBILE TASK 

• What is your task 

o What are the critical business tasks 

o What do you essentially need to do this task 

o What are the steps in this task 

o Are there communicative bottleneck in this task? 

• What are the consequences? 

• What are the solutions 

o With which parties is mostly communicated with respect to the above task? 

o Which communication is the most important 

o What do you really need for input in your working process to carry on with your 

work? 

o Communication with back offices: how does it go? Efficient? 

o Are there differences between other countries that you are aware of? 

MOBILE CONTEXT 

• How much time do you spend traveling? 

• What is the customers place like? 



• High amount of uncertainty? 

MOBILE TECHNOLOGIES 

• \'vb.at kind of communication technologies, applications, and devices do you use? 

• Laptop 

• Mobile Phone 

• PDA 

• ADSL at home 

• Fixed phone 

• Pager 

• \'vhich ones do you use the most? 

• \'vb.en being on and off site? 

• \'vb.at would you like to have extra? 

• \'vb.en something would have to go away, which communication device would it be? \'vhich 

one is indispensable? 

• Ease of use: quality of interface, portability 

• Are there communication needs that are not satisfied? \'vb.at could be done better? 

FUTURE DEVELOPMENTS 

• Are there projects running or changes coming that will influence their working process or 

communication? 

• Important: \'vhy do you have to be mobile? \'vb.at are the benefits, years ago mobility wasn't 

around, but you could still do your job. 



APPENDIX 6: EMPLOYEES PER COUNTRY 

Below the different amounts of employees can be seen per function in the different countries. At the end the division in sales, service and rest 
(general) can be seen. 

Back EMEA General 
Office BL Fune Manage 

Employee Manager tions ment Rest 

Ital 18 4 1 15 55 290 38 
France 411 49 9 46 15 196 13 31 9 19 8 9 7 119 249 43 

German 
1066 96 104 6 0 397 8 210 35 54 0 38 118 206 650 210 

UK 359 14 9 6 37 154 25 70 16 4 8 6 10 66 265 28 

Total 2219 176 128 70 72 959 58 369 68 95 20 54 150 446 1454 319 
Table A6.1: Amount of employees per function per country 

Below the mobile employees per country can be seen, divided in sales, service en the rest. 

EMEA 
Total SSD Functions Rest 

Ital 258 17 20 212 8 1 37 220 1 
France 278 49 15 196 9 9 64 205 9 
German 566 96 0 397 35 38 96 432 38 
UK 227 14 37 154 16 6 51 170 6 

Total 1329 176 72 959 68 54 248 1027 54 
Table A6.2: Amount of mobile employees per function per country 



APPENDIX 7: 

Table A.7: A day of an engineer. Source: Intouch: The internal newsletter of PMS UK & 
Ireland. Summer 2005, 54, pp. 7. 

A day's work for an MR System Specialist 

A typical working 

day for Andy 

Crookes Is fraught 

with volcemalls, 

texts and phone 

calls chasing him 

from one customer 

site to the next, 

necessitating 

skilrul juggling to 

continually revise 

his schedule at a 

moment's notice 

in response to last• 

minute requests 

for help from 

customers in need. 

lntouch-54 

Monday 

A day's work for an MR Sysr.em 

Specialist always star1s the night 

before with download, .. 

An easy day has been planned for 

me today by Barbara Denbigh, 

Nottingham Area Call Co-ordinator 

. just two jobs, a fiiter change at 

Dewsbury. and a visit to Huddersfield 

to check th€ heat exchanger for leaks. 

There's no need to go to my 'Bear 

Box"• today, as I collected the parts 

whilst p~s1ng on Sunday night, to save 

time ioday. 

07.30 Wanm up the car 

8.00 Leave for first job at Dewsbury, 

a simple corrective to ,·epiace the 

water filter on an intera 1.ST MR 

system Queue for M1 horrendoHS 

as usual. Check voice mails and 

messages dunng JOurney, discuss 

wolidoad plann,ng for the rest of the 

week with Steve Smith, 

09.15 Arrive Dewsbury Hospital 

09:30 On site, start Job 

10:00 Vo,ce mail from Barbara. 

problems with View Forum 

workstation at Nott,ngham QMC -

could I go this afiernoonl 

10: 15 F,nish Job: stan paper.vork 

10:40 Fin.sh paperwork. leave for 

Huddersfield, 

Check vo,ce mails and meSS2ges 

during JOUrney, Message from Bartara 

- Lincoln County Ecli!'se MR hard 

down()- could I call them? 

Cali srte and tJlk customer through 

sys:em power up, but unable to ge, 

system up 

Advise customer to ask aL cu1pa~ients 

re rail before leavmg home as 

problem sounds tenn,r.al 

Call Barbara and re-arrange 10 go 

to l1nca!n after Hwdd~rsiie!d rnstca~ 

of Nornngham, ask Barbara to call 

Nottingham QMC and exi:,la,n 

situation. Field the usual array of voice 

mails & text messages etc. whilst en 

route to Huddersfield. 

11:30 Arrive at Huddersfield to do a 

quick leak check en the gradient coil 

cooling system following corrective 

work earned cut the week before . 

11 :45 Arrwe in MR unit. quick check 

of heat excharger etc, reassure 

customer all is OK. 

11:55 Leave for Lincoln, qsJICk !unch 

snack while driving. 

13:15 Arrive Lincoln. carry out an 

on-site quick check which shows no 

communication between the host and 

scanner recon/scan comp.rt.er. Trace 

fault to S\'lltching power supply on 

6U rack. 

Spend JO minutes checking power 

supply, unable to repa,r in-house so 

new power supply required. 

Advise customer to cancel all patients 

for 111 e rest of the day and the 

f0Uow~1g mom1ng. 

14:00 Set up laptop for d,al-up 

connection to Servcom (former 

Marconi products service support 

information on web). 

14:30 Finally get access to Servcom 

and identify part Order part over 

landl1ne with Barbara. 

14:45 Cail from Barb~ra confirms 

part in stock and will be dehvered to 

my Bear Sox overnight. Rearrange 

tomorrow's wor',doad in order to 

return to 5ite and fit part, Inform 

customer of problem and solution. 

15:00 Check with Barbara ne 

Situation al Nott,; QMC - rustomer 

o1<ay with rearranged date. 

16:00 Corrdete paperNor'< for 

Huddersfle'd ar-C L,.-..colr 2nd 

rearnv,ged work: plan for tomorrow. 

16:15 Leave site 

16:30 Detour to engineer Steve 

Smith's home to drop off my laptop 

for upgrade work required to be 

done on it at Leeds tomorrow. 

16:45 Leave Steve Smith's for home. 

17:15 Voice mail from office • 

Northern General Hospital scanner 

down, called site. decided a quick fix 

is possible and detour to Sheffield. 

18:30 Arrwe at Northern General, 

fix gradient fault and recalibrate couch 

position. 

19:00 Leave srte 

19:30 Home at last 

21 :00, or thereabouts - Online with 

laptop to download/upload Jobs. 

send email etc re Northern General 

problem. 

It wasn't an easy day after all, but then 

it never 1s 

• Bear Box - Q sccu..~c parts tl,,0:.' box. usaal.'y 

fcancd 0.1 a 24 hr f,,:..,~ stovo .. 1 near the 

engJneer's nomc od&es:s. Pc.'ftS ere ordereo 

!ly eng•neer.; ond <kl,•,c,ed to the the•r box 

&1emight Cf Lynx An ouwmct'C message is 

sem ro the envncc-r•:s mobile phone irifo:m·n,: 

a-:em thm rl":f! pal'lS nave been deLYered. Ttie 

engineer uses tne re-.--crse pre<~ w n.n,:.:rr. 

pa•'!S. 

,_:, Herd down • a tE'f'm used 0"1 {'(lgiflt:1.'.'f'S o'"XJ 

call cent:e sr.aff'w :nd<catc the: o S(Ste:~: ,, 

:cwiiy OLJI'.' of c-ction and carinot tit• vse<: f;y 

ih:, WS!0._.,1€,. rhtS t."Sua4'y rr,ec"lS thot p:u;,;r,-

Page 7 



APPENDIX 8: QUOTES PER EMPLOYEE 

Below the different quotes can be seen as they came forward from the interviews. 

Table AS.1: Quotes Service 

Needs (combined quote by employees) Quotes Function (country) 

• Real time communication Business manager (UK) 

would be better 

• Every way that makes Service manager (France) 

spreading information and 
receiving it more efficient is 
good, for example UMTS 

• I want to be online during Field service engineer (Italy) 

We would like to have real time work 
communication 

• Becoming more mobile Service operations manager 

would give substantial (Germany) 

benefits 

• We have to become IT manager (UK) 

smarter and improve 
service to the customer by 
closing orders at the 
customer site 

• Engineers want to be able Business manager (UK) 

to download information 
when at the customer site 

• Sometimes an engineer Service manager (France) 

needs specific information 
that is not available on his 

We want to be able to look up documents laptop. By having a real 

anywhere at anyplace. time connection they 
could download this 
information. 

• I want to be able to Field service engineer (Italy) 

lookup a document for 
specifications when I 
don't have it on the 
computer 

We have too many communication tools, • We would have to look Business manager (UK) 

which it is not efficient. We need into converging 
integration. technologies. 



• By having more Service manager (France) 

integration with respect to 
tools there could be some 
efficiency gains. 

• I would like an integrated Field service engineer (Italy) 

tool, for example being 
online and able to call 

• I have too much tools that Technical support group (Italy) 

have to use 

• Sometime you can't reach Service manager (France) 

Technical support group is not always technical support group, 

available. then you have a problem 

• People sometimes do not Service operations manager 

know how to use their (Germany) 

technology efficiently they 
have to be trained. 

Technology is not used efficiently. 
• People do not how to use Business manager (UK) 

some tools. They have to 
be trained better, which 
could lead to more 
efficiency. 

• I want to get my spare Business manager (UK) 

parts quicker by ordering 
them myself via certain 
connectivity. 

I would like to order my spare parts • I have to call to the call Field service engineer (Italy) 

myself, now there is extra communication center to order spare 

needed when ordering spare parts and it parts, this would be easier 

is inefficient. with UMTS 

• When having real time Service manager (France) 

communication engineers 
would be able to order 
their spare parts 
themselves. 

-
There was too much change in the last 5 • Since PMS is divided in Product manager (Italy) 

years due to standardization EMEA life has become 
more complicated 



• There was a lot of change Technical support group (Italy) 

the last years because of 
the increasing 
standardization, this was 
not always good for the 
local organizations 

• Paperless is crab, interface is Business Line Manager(UK) 

difficult 

• Searching information in Field service engineer (Italy) 

Paperless is not functional, it takes a lot of 
Paperless is time consuming 

time to look up information 

• The paperless functionality is Service operations manager 
a disaster (Germany) 

• Working with paperless is Technical support group (Italy) 
not that efficient. 



Table A.8.2: Quotes Sales 

Needs (combined quote by employees) Quotes Function (country) 

• It would be an improvement Account manager (France) 

to have Wifi, this to improve 
the reactivity of the business. 

• Implement wireless Sales automation administrator 
communications to become (UK) 
more efficient 

We need to have wireless connectivity to • I want to be able to Account manager (Italy) 
improve our reactivity towards to customer communicate anywhere at 

anyplace when necessary 

• Wireless connectivity could Business line manager (France) 
make the work of sales more 
efficient, but be aware for the 
costs. 

• We get to much email, this Business line manager (France) 

takes a lot of time. 

We get to much nonsense emails • We could improve our Sales automation administrator 

communication by sending (UK) 

mails only to those who 
really have to read it 

• I bought a PDA myself Project officer (Italy) 

because I really need it. 

• Siemens and GE already Service operations manager 

are using a PDA (Germany) 
We need a PDA. 

Account manager (Italy) 

• I already have a PDA and 
could not do my job 
properly without it 



• There is no structural Production manager (Italy) 

information sharing 
between the account 
managers when losing a 
quote. 

• When there is a problem at Account manager (Italy) 

There is no information sharing between the customer I am not 

employees and that gives awkward situations. informed by the call center 
and have to hear the 
problem from the customer 

• When there is a big failure 
Business line manager (France) 

at a customer I get an sms 
from the call center, the 
account manager not. 

• I need to send and read 
Account manager (France) 

email while being on the 
road, because there could 
be something important 

• When I am on the road it Account manager (Italy) 

I need to be able to read my email anytime would be nice to be able 
when traveling to check the email, so that 

I can react right away. 

• For the account manager Sales automation administrator 

it would be efficient if they (UK) 

could check their mail when 
on the road. 



APPENDIX 9: SOLUTION MATCHING PROFILES WITH TECHNOLOGIES 

Tools 

s erv1ce C f ·t S I f onnec 1v1 :y o u ions 
Wireless-

Telephony at IP- LAN 
GSM-network home telephony Philips 

FSE 
!Service manager 
Project manager 
rTechnical Support 

~ales 

Sales Manager 
!Account Mgrs 
Modality sales specialis1 
Marketing 

Other 

General Management 
EMEA functions 
Business line manger 
Backoffice 

What do the different profiles need in terms of communication tools / services ? 
Please fill in the above table with the following ratings 

R= Required 
O= Optional 
Blank= no need 

Remote 
wireless-

LAN 

WiFi 
on the 

UMTS/GPRS road network at the office DSL at home 



Devices 
Fixed Fixed 

Mobile MDA/ phone on phone at Car-kit/ Printer/fax/copier Mobile 
phone PDA Laptop Pager sit home head set at home printer 

A I" ,pp 1cat1ons 

Networked Send/receive IP- Data-
SMS Voicemail Paging IRAS fax telephony Teleconference synchronization 


