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Sammanfattning 
Mobil datoranvändning och trådlösa system blir mer och mer vanliga i och med ut-
vecklingen av trådlös teknik. Många författare hävdar att trådlösa system bidrar med 
fördelar och tillför värde till en organisation, exempelvis högre effektivitet. Litteratu-
ren visar även att trådlösa system är speciellt lämpade inom logistikindustrin. Vissa 
författare belyser dock nackdelar relaterade till de här lösningarna, exempelvis 
bristande säkerhet. 

Syftet med denna uppsats är att presentera fördelar och nackdelar för organisationer 
rörande användande av trådlösa system i lagermiljö, och de faktorer som påverkar 
dessa fördelar och nackdelar. 

Syftet uppfylls med hjälp av en kvalitativ studie på Maersk Logistics i Torsvik, Jön-
köping där ett antal respondenter har intervjuats. Studien inleddes med en litteratur-
studie som omfattade olika aspekter av trådlösa system. Litteraturstudien låg sedan 
till grund för konstruktion av intervjuguide och genomförande av intervjuerna, och 
även som underlag för analysen. 

Den empiriska studien visar att det trådlösa systemet på Maersk Logistics tillför värde 
i en organisation både på driftsnivå och på managementnivå. Effektiviteten i det dag-
liga arbetet blir högre och systemet bidrar med korrekt information som bildar ett 
bättre underlag för beslutsprocessen. Studien visar också att försiktighetsåtgärder 
måste vidtas vid användandet av ett trådlöst system eftersom organisationen blir väl-
digt beroende av systemet. 
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Abstract 
Mobile computing and wireless systems are becoming more common as wireless 
technology evolves. Many authors argue that wireless systems can provide advantages 
and value to organisations, such as increased efficiency and effectiveness. Literature 
also shows that wireless systems especially suits companies within the logistics indus-
try. However, some authors also highlight disadvantages regarding these solutions, 
for example insufficient security. 

The purpose of this thesis is to present advantages and disadvantages for organisa-
tions regarding usage of wireless systems in a warehouse setting, and the factors that 
have an influence over these advantages and disadvantages. 

This purpose is fulfilled with the aid of a qualitative study at Maersk Logistics in 
Torsvik, Jönköping where a number of respondents were interviewed. The study be-
gan with a literature study covering different aspects of wireless systems. The litera-
ture study was used to construct an interview guide, and also as a foundation for the 
analysis. 

The empirical study shows that the wireless system at Maersk Logistics provides 
value to the organisation at both the operational and management level. The effec-
tiveness and efficiency in the daily work increases and the system generates accurate 
information that forms a good foundation for the decision-making process. The 
study also shows that precautions need to be taken when using a wireless system, 
since the organisation becomes very dependent on the system.  
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1 Introduction 
This chapter is short background of our subject. We will then discuss the research problem, the purpose of 
the thesis, interested parties, delimitations and the perspective of the study. Finally we will present a number 
of definitions that we feel are important to know for the understanding of the thesis. 

1.1 Background 
According to Trebilcock (2001), mobile computing most often refers to a portable data 
capture or computing device. Examples of that could be a handheld or vehicle-mounted 
terminal which directs the activities in a warehouse. 

Pervasive computing is information and communication technology everywhere, for every-
one, at all times (Centre for Pervasive Computing, 2004). The concept of pervasive com-
puting is a trend that is getting more and more common in companies. Mobile and wireless 
systems are becoming an innovative and popular tool for data transmission within and be-
tween companies. By doing this, employees can perform their work more effective and ef-
ficient. Messerschmitt (1999, cited in Elliot and Philips, 2004), have identified three differ-
ent trends that encourage pervasive computing and wireless systems in the 21st century, 
mobility (computing is anywhere), ubiquity (computing is everywhere) and embedding 
(networked computers are imbedded in everyday products). This implies a need for a gen-
eral acceptance of the technology by the general public, but also a need for working, reli-
able and secure solutions for appliance in a corporate setting. 

Today all workers are mobile workers, to some degree. The reasons for this includes an in-
creasing amount of field working, telecommuting and an increasing geographical spread of 
companies (Elliot & Phillips, 2004). A person taking advantage of solutions dealing with 
these possibilities when working is often referred to as a mobile professional (Elliot & Phil-
lips, 2004). Processing an order, generate a report or obtaining a signature from a customer 
are some examples of tasks that a mobile professional can carry out while on the move.  

Tracking is another popular area of usage. Sales teams can be tracked and coordinated and 
logistical systems for parcel tracking are widely used among mobile computing pioneers 
such as Fed-Ex and UPS (United Parcel Service). Wireless Telemetry or telematics is an-
other application that collects and analyzes data from an outside location through a wireless 
connection. This information is then used to provide a variety of services, for example to 
motorists, and many car manufacturers have already deployed systems that are leveraging 
this technology (Telematics Research Group, 2003). 

In a study done by the Economist Intelligence Unit (2001), 60 percent of the respondents 
say that increasing the efficiency of business processes is the main driver of their mobile 
computing plans and not customer pleasure, which many might think. Cisco says that by 
implementing a wireless LAN (Local Area Network) there is an average gain of 22% in 
productivity for the end users (Tierney, 2002). Paavilainen (2001) lists a number of differ-
ent value drivers in his book Mobile Business Strategies. Improved human performance, 
cost savings and higher product quality are some of the drivers that could be improved by 
implementing mobile solutions. Wireless technology can also help to eliminate waiting, the 
biggest problem within material handling processes (MHM Staff, 2004). 

Mobile computing is also bringing some downsides. Managing to get workers to trust these 
new techniques and devices might sometimes be a problem. Also, there is a security aspect. 
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When data is being transferred, there is always a problem regarding how to keep a high se-
curity and protecting the company information from intruders. Bhargava, Bhowmick, 
Madria, and Mohani (2002) points out a number of challenges with wireless systems, such 
as limited bandwidth, frequent disconnections and limited battery power. 

1.2 Problem 
Wireless technology can help companies to perform their tasks more effectively, quicker 
and better. Implementing applications based on this technology may require a high initial 
investment, but could in the end be a really good investment. 

When reading literature we got the understanding that wireless systems especially suits 
companies within the logistics industry. This industry manage a large amount of informa-
tion regarding activities like material handling and scheduling, all which have a high de-
mand of updated information. 

It would be interesting to examine the literature and see how well it compares to a com-
pany with an implemented wireless system. 

Also, wireless systems are generally considered to be more insecure than systems that utilise 
regular, wired network technology. Therefore, we feel that we need to include this aspect in 
our study, as it is possible that security issues might decrease the total value of wireless sys-
tems. 

Research questions 

Information like this needs to be viewed critically, and this raises a few questions: 

• What are the main advantages of wireless applications in a warehouse setting? 

• Are there any problems and/or disadvantages that need to be brought forward? 

• Does a company feel that their wireless application has been valuable to their or-
ganisation? 

Answers to questions like those above would help companies make sound decisions re-
garding whether or not to implement wireless applications in their organisations. 

1.3 Purpose 
The purpose of this thesis is to present advantages and disadvantages for an organisation 
regarding usage of wireless systems in a warehouse setting, and the factors that have an in-
fluence over these advantages and disadvantages. 

1.4 Perspective 
A wireless system has different user levels. We have chosen to divide those into first-hand 
users and second-hand users. First-hand users are those who are using the system practi-
cally, as a part of their daily work. It can be fork-lift truck drivers or other people involved 
at the operational level. First-hand user probably only see and consider a small part of the 
system. They consider what the system can do to help them in their work, they do not re-
flect about how this can help the company in the long run, at a strategic level. For example, 
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if the first-hand users would find it easier to carry out their work without using the wireless 
system, they would probably prefer that, even if it would result in a lower level of effec-
tiveness. These users have a limited interest about how managers can use the information 
that is collected by the first-hand users. First-hand users are interested in the practical usage 
of the system, more than the information generated by their usage. 

The second-hand users are users that depend on the information that is collected by the 
first-hand users. It can be warehouse managers or other senior employees that use informa-
tion gathered from the wireless system for more strategic purposes. These users are inter-
ested in the result of using the system. There are more levels considered by second-hand 
users. They have to consider aspects like security, attitudes and effectiveness. However, 
second-hand users have to see the system in a first-hand user perspective as well, as they 
have to make sure that the first-hand users experience a sufficient level of job satisfaction. 

These two perspectives is not something that will be used extensively to analyse the empiri-
cal findings, but is rather something that will help the reader to understand how it is possi-
ble to perceive the wireless system. This means that for example, there can be different ad-
vantages depending on which user level you look at. 

1.5 Interested parties 
Interested parties are persons responsible for conceptual development of mobile solutions 
and also decision-makers such as IT mangers and IT strategists, especially those involved in 
the logistics industry. Other students could also be interested in getting further knowledge 
in this topic. 

1.6 Delimitations 
As this thesis is focused on underlying factors affecting implementation decisions and what 
companies has gained from the phenomena that has been studied, we will not go into detail 
about technical issues such as hardware specifications, network protocols or transmission 
techniques. Also, as we focus on overall value, we will discuss the different user groups and 
their impact overall, but we will not collect any empirical data directly from these groups. 

1.7 Definitions 
Wireless system – When we talk about a wireless system, we include the technique, applica-
tions and hardware involved in the system. 

System – Another way of summarizing technique, applications and hardware. 

Mobile computing – The action of using a computer device while on the move. 

Mobile service – Services or applications that an organization provides, which is wireless 
and accessible through a mobile device. 

Wireless device / mobile device – A portable device with a constant network connection. 
We use the terms wireless device and mobile device interchangeably throughout the thesis. 
Different writers use the two different terms for the same thing, and we will use them to 
reproduce the different authors as correctly as possible. 

Value – If the advantages outweigh the disadvantages, value is created. 
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Efficiency – Amount of work carried out in a certain time. 

Effectiveness – Amount of correct work. 

Quality – Amount of output that meets the required target. 
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2 Methodology 
In this chapter, we aim to describe what methods we will use, and why we chose those methods. We will de-
scribe other methods or techniques only where it is necessary for understanding our choices. 

2.1 Choice of research method 
When doing research there are two main methods to use, a qualitative method or a quanti-
tative method. The qualitative method do not have a frozen or definite issue of question, it 
often evolves during the research (Lundahl & Skärvad, 1999). The qualaitive method goes 
much deeper and gets less into the broad picture than the quantative method (Repstad, 
1993). The qualitive research is often done in a few limited and specific environments 
(Repstad, 1993). 

Quantative methods often use measurements and numbers. This is not used as much in 
qualitive methods although it is almost impossible to ignore them completely (Repstad, 
1993). It is the text that is the most central artefact in a qualitive method, as opposed to 
numbers in a quantitative method (Repstad, 1993). 

Flexibility is an important issue that distinguishes a qualitive method. During the data col-
lection often new problems occur and the researcher have no problems changing its stimu-
lus (Repstad, 1993). 

To fulfil the purpose of our thesis we plan to apply a qualitative research approach. We will 
concentrate on one company and explain more in to depth the reasons and results from 
implementation of wireless systems and that suits a qualitive approach. Qualitive research is 
characterized by that the researcher tries to understand how people experience themselves, 
their existence, their motives and their surroundings (Lundahl & Skärvad, 1999). This kind 
of research method is suited for how people and groups experience and think of certain 
phenomena (Lundahl & Skärvad, 1999). 

As the thesis is focused how the studied company perceives their wireless solution and if 
they feel that it is successful or not, a qualitative method is suitable. A quantitative method 
would be better if our purpose was for example to examine how common these types of 
solutions are in a particular industry. 

Different qualitive methods can be combined in a project, for example observations and in-
terview can be used to see if people do what they say. In our case this will be interviews. 

2.2 Data collection and analysis 

2.2.1 Qualitative methods for data collection 
To be able to capture the information that we need to fulfil our purpose we plan to con-
duct interviews at our respondent company. Visiting the respondent company to conduct 
interviews has a number of benefits. According to Eriksson and Wiedersheim-Paul (1999) 
they are quick to execute, suit complicated questions, allow follow-up questions, create 
trust between the interviewer and the respondent and allow body language to enhance un-
derstanding of the questions. 
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On the other hand, interviews have been criticized for just portraying one persons view 
(Repstad, 1993), that is something one have to keep in mind when analyzing the material. It 
is important that the interviewer keep in mind who they interview. 

In an interview it often happens that new problems and questions occur which can be 
brought up in the following interviews or even during the present interview. It can also lead 
to that an extra interview is needed or wanted (Repstad, 1993). This flexibility will be a 
great asset for our research as we most likely will receive information we have not thought 
of before.  

When doing an interview the researcher should have a template with the questions, but 
should not follow it literally, it has to be able to be adjusted and changed (Repstad, 1993). 
By using it more like a memorandum the respondent is given a free role to feel more secure 
and the interview becomes more like a regular conversation (Repstad, 1993). 

Even though an interview has to be flexible it is also very important to plan it very care-
fully. It should have a thought through frame of reference so that relevant information is 
acquired (Repstad, 1993). Therefore, we will construct most of our frame of reference be-
fore designing the interview questions. However, during the data collection phase, it is pos-
sible that some topics arise that we feel necessary to include in the frame of reference, in 
order to perform a more complete analysis of the empirical material. 

Repstad, (1993) also mention that a common fault from novice interviewer is that they are 
scared of getting on the wrong side with the respondent. This means that when we carry 
out our interviews, we have to keep in mind not to be afraid of questioning the answers 
that the respondent give, if we feel it is necessary. However, this has to be done in a tactful 
way. 

According to Repstad, (1993) a tape recorder is to be preferred in prepared quantitive in-
terviews. The interviewer can then concentrate on the respondent and not waste time on 
taking notes. Non verbal messages can also be picked up much more easily and of course it 
is a certain method for not forgetting any information. On the downside the respondent 
can be inhibited by being recorded, but often the tape recorder is forgotten after a short 
while (Repstad, 1993). The place of the interviews will be the working site of the respon-
dents, where they will feel comfortable and at home. 

According to Lundahl and Skärvad, (1999), there are different types of interviews. We will 
use a semi-standardised and a semi-structured interview, this is something between a stan-
dardised/non-standardised and structured/free interview. A non-standardised interview 
gives the interviewer the ability to become more flexible and can ask the questions in what 
order he/she desires (Lundahl & Skärvad, 1999). 

In the standardised interview, the order of the questions is strict and the questions should 
be asked in the same way to all respondents (Lundahl & Skärvad, 1999). As said before we 
will use a semi-standardised interview. All our respondents will be asked the same ques-
tions, but we will also use follow-up questions. 

In a structured interview the objective of the interview is made up before and the questions 
are systematically asked and answered (Lundahl & Skärvad, 1999). In a free interview the 
questions is more open to create a dialogue. We will use a combination of structured and 
free interview, which means that on some questions, we want to have a straight answer, 
while on other questions we want to develop a dialogue and further explore the respon-
dents’ points of view. 
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2.2.2 Interview guide construction 
To be able to answer our research questions we need to ask proper questions when con-
ducting our interviews. First we plan to conduct a theoretical study, learning and getting the 
necessary knowledge regarding the area. Through the information gathered we will be able 
construct interview questions that will help us answering the purpose of the thesis. The in-
terview questions are of different types. Early in the interview guide, the questions are 
more general. Examples from this category are questions such as “How many connected 
clients are there?” and “What operational tasks are the wireless system supposed to sup-
port?” Later in the interview guide, the questions become more oriented towards our spe-
cific purpose and more focused on the theories that are included in chapter three. Exam-
ples from this category are questions such as “What other systems does the wireless system 
interact with?” and “Is the wireless system to any assistance in the decision-making proc-
ess?” 

2.2.3 Observations 
Another important aspect of our qualitative data collection is the observations we will 
make when we visit our respondent company. We are not going to use any specific method 
for observations and it will not be our main source of empirical data. However, it is inevi-
table that the observations we make at our respondent company will affect how we later 
view our empirical findings, and also how we analyze the material. By this, we mean that 
observations are not an explicit part of our research method, but we acknowledge the fact 
that it will influence our work. 

2.2.4 Qualitative analysis 
The interviews will be carried out in Swedish, with the aid of a recorder and written notes. 
A Swedish transcript of the recorded interviews will then be made. These transcripts are 
then to be re-worked into a coherent description of the situation at the studied company, 
written in English. At this stage, we will not reflect on the material, only present the 
thoughts and views of the respondents. This text will then be used as a basis for our analy-
sis, were we will compare the situation at the respondent company with the theory pre-
sented in chapter 3. 

2.2.5 Respondent selection 
According to Denscombe (2004), it is common in smaller studies that are based on qualita-
tive data to select respondents that contains distinctive attributes that the researchers are 
looking for. 

As this thesis is focused on companies in the logistics industry in the Jönköping area, we 
have chosen a company that fit this requirement, and that have a wireless application im-
plemented. 

To narrow down our research area, we have chosen to focus our study on Maersk Logis-
tics, a company in the logistics industry in the Jönköping area. The reasons behind this 
choice are that the logistics industry is known for its early adoption of wireless systems, and 
that Maersk Logistics has a fully working wireless system implemented in two of their three 
warehouses. This should help us analyze what advantages and disadvantages a wireless sys-
tem brings. 
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2.2.6 Company 
The company that will be examined throughout the study is Maersk Logistics. Maersk Lo-
gistics handles all of IKEA’s warehouses in Scandinavia and North America (46 ware-
houses), and also all deliveries directly to customers in Scandinavia (Maersk Logistics, 
2002).  The company has done this since 1999 and is located in Torsvik, Jönköping 

Maersk Logistics have around 500 employees at the Torsvik facility and the company is a 
part of A.P Möllergruppen, which employs around 4500 employees in Scandinavia (Maersk 
Logistics, 2002). 

Maersk Logistics have three buildings, called DC003, DC008 and CDC (Maersk Logistics, 
2002). DC008 is the most recent of the two distribution centres and is equipped with a 
wireless network. DC003 is the older one and do not have a wireless network. The two DC 
(distribution centre) buildings are traditional distribution centres that deliver to IKEA 
stores and the CDC (customer distribution centre), which is the only one of its kind, deliv-
ers products to the final customer (Maersk Logistics, 2002). The CDC warehouse is also 
equipped with a wireless network. 

2.3 Methodology discussion 

2.3.1 Validity 
Validity can be defined as how well the tools used for measurement are at measuring what 
they are supposed to measure (Eriksson & Wiedersheim-Paul, 1999).  

Since the empirical information we will use in this thesis is from a verbal source, it is im-
portant to acknowledge certain validity aspects regarding interviews. Patel and Tebelius 
(1987) suggest a number of tools that can be used: compare the received answers with offi-
cial sources, such as annual reports; compare the received answers with observations; ask 
different questions about the same subjects, and then compare the answers. 

By using a frame of reference made up by theories formed by credible authors and collect-
ing empirical facts from persons with good knowledge and a satisfactory insight in the 
company they are representing, and also by using the tools provided by Patel and Tebelius 
(1987), we believe we can achieve a sufficiently high level of validity. 

2.3.2 Reliability 
To achieve a high level of reliability, the method of measurement used need to produce the 
same result every time, independently of the person carrying out the study (Eriksson & 
Wiedersheim-Paul, 1999). 

In quantitative studies, where the measured unit can be quantified, it is easier to achieve a 
high level of reliability (Patel & Tebelius, 1987). In a qualitative study like ours, it is more 
difficult. The reason behind this is that the collected material has a higher risk of becoming 
distorted during the collection, due to the effect that the researcher’s interpretation has on 
the information collection process (Patel & Tebelius, 1987). To overcome this, we plan to 
use two interviewers during each interview, to be able to compare how they interpret the 
respondent’s answers. This method is suggested by Patel and Tebelius (1987) for observa-
tions, but should also help our research. 



 Methodology 

 12

2.3.3 Limitations 
According to Denscombe (2004), generalisation is the process of drawing conclusions 
about a whole population based on findings collected from a limited selection. By doing 
this, the researcher is able to make statements about the whole population based on these 
findings. 

As we plan to study only one company, we might not be able to generalise our findings to a 
larger population. Researchers can motivate their generalisations by showing that the stud-
ied company is similar to other companies (Denscombe, 2004). Since we do not have col-
lected this type of data, our conclusions might be criticised for its low level of generalisab-
lity. 

It might be especially difficult to generalise our conclusions to companies that are in a dif-
ferent industry than our respondent, and where the process design and ways of conducting 
business is very different from what we have observed. On the other hand, the level of 
generalisability is higher to companies that are in the same business as Maersk Logistics, 
companies that work with the core activities of moving and storing goods. 

Another issue is that all our respondents have similar roles within Maersk Logistics. It has 
positive effects in the sense that we are able to confirm certain statements, and also that we 
are able to go more into detail in each question, the more interviews we have conducted, as 
we have already covered the basics in the early interviews. For example, we do not need an 
introduction to the system after the first interview and can ask more detailed questions 
straight away. On the other hand, we can get a biased view in the sense that personnel in 
the IT department would like to promote what can be seen as “their” system. If we talk to 
personnel from other departments, we might get a slightly different view. For example, 
second-hand users might find certain user interfaces difficult to work with, and might 
therefore view the whole system as inadequate. 
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3 Frame of reference 
In the frame of reference we will explain different authors’ views on wireless systems, security aspects, user 
participation and the technology that make up a wireless system. The literature is much about advantages 
but there are also some disadvantages. We will explain different terms and give the reader an insight into 
the subject.  

3.1 Consumer and business systems 
According to Mennecke and Strader (2003), the mobile services landscape has a main de-
marcation between business and consumer markets (see figure 2). Mobile business services 
are concentrated on enhancing business processes and supporting a mobile workforce, 
while mobile consumer services are concentrated on entertainment, communicating with 
friends and finding information (Mennecke & Strader, 2003). 

Consumer services are more like extensions of telecom services while business services are 
more like extensions of a corporate IT-system (Mennecke & Strader, 2003). Further Men-
necke and Strader (2003) explain how consumer services are very generic, developed for 
the masses. This is sometimes also true for the business services but many of them are spe-
cialized for a single enterprise. Consumer services are likely to continue to use voice-
dominated devices in the coming future. Business services are and will more likely use de-
vices such as PDA:s and smart phones and different specialized devices (Mennecke & 
Strader, 2003). 

3.1.1 Commercial and process facilitation 
Mennecke and Strader (2003) also claim that another important demarcation line is be-
tween commercial transactions and process facilitation (see figure 2). 

The opportunities for mobile business services can further be divided into three parts: mo-
bile office, mobile operations and mobile B2B transactions (see figure 2). Mobile office has 
some things in common with personal life management services, such as e-mail (Mennecke 
& Strader, 2003). 

These are the main types of mobile systems: 

• B2C/C2C m-transactions – Examples are stock trading, mobile banking and loca-
tion based advertising. 

• Personal life management – Examples are chatting, e-mail and entertainment. 
• B2B m-transactions – Examples are banking services, access to bilateral online 

trading systems and access to B2B marketplaces. 
• Mobile office – Information services, e-mail and calendar. 
• Mobile operations – Sales force support, fleet management and remote monitoring. 
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Figure 1: A generic categorization of mobile services (Adopted from McKinsey research, in Mennecke & 
Strader, 2003). 

According to Mennecke and Strader (2003) mobile operation services can reduce much of 
the interaction cost. Consumer value can also be improved a lot, and better inventory in-
formation can improve customer service (Mennecke & Strader, 2003). 

3.2 Mobile operation systems 
Mobile operation services can be categorized into two different types: vertical, industry-
specific services and horizontal function-specific services (Mennecke & Strader, 2003). Ver-
tical industry-specific services is the traditional way, developing wireless systems for spe-
cific areas of usage e.g. production process monitoring (Mennecke & Strader, 2003). Clark 
(2003) also discuss vertical solution saying that only 25% of companies implementing verti-
cal solutions in 2003 were going to succeed because employees might have problems adapt-
ing to new technology or poor architecture. 

One example of a horizontal function-specific service would be purchasing managers ac-
cessing real-time inventory data using wireless terminals. Horizontal function-specific ser-
vices are gaining ground and seem to be the future of wireless operational systems due to 
the technological development and are emerging across industry sectors (Mennecke & 
Strader, 2003). According to Mennecke and Strader, (2003) logistics, sales and marketing, 
and after sale service suits mobile operation services. These organizational sectors often 
deal with field and remote activities.  
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Figure 2: Examples of Application Areas in Mobile Operations (Adopted from McKinsey research, in Men-
necke & Strader, 2003). 

The applications displayed in the figure are quite industry-specific. A wireless system only 
supports one or in specific cases maybe up to three parts. In the near future these will likely 
become more horizontal when the solutions will be become powerful and versatile (Men-
necke & Strader, 2003). These solutions have to be configured to the specific industry, not 
just a specific part of the company (Mennecke & Strader, 2003). 

3.3 Theory of Task/Technology fit 
To analyse the value a wireless systems brings to an organisation, it is possible to use a the-
ory proposed by Gebauer and Shaw (2002) called “A Theory of Task/Technology Fit for 
Mobile Applications to Support Organizational Processes”. 

As a part of the analysis of the empirical material, it is important to characterize the differ-
ent organizational processes (tasks) that are present in the studied company. Gebauer and 
Shaw (2002) have identified three different tasks: operational tasks, informational tasks and 
management tasks. These different tasks require different characteristics of the IS applica-
tions that supports them. 
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Operational tasks 

Operational tasks are summarized by Gebauer and Shaw (2002) as simple, structured, re-
petitive and with a predictable outcome. Furthermore, operational tasks are guided by cor-
porate rules.  

Informational tasks 

According to Gebauer and Shaw (2002) information workers are “experts who solve problems by 
collecting information, by managing knowledge and analyzing data, and by developing solutions, thus, ulti-
mately preparing for the decisions on actions to be taken” (Gebauer & Shaw, 2002, p. 7). The tasks 
that are carried out by information workers are summarized as complex and semi-
structured and they require problem solving, client interaction and expert knowledge. 

Management tasks 

Gebauer and Shaw (2002) describe management tasks as complex, unstructured, non-
routine and with a high level of uncertainty, and they require organizational knowledge.  

3.3.1 Theory of task/technology fit for mobile applications 
Gebauer and Shaw (2002) state three propositions that form their theory: 

1. A trade-off exists between functionality and mobility of mobile applications. 

2. The better the fit between the IS requirements of organizational tasks with IS capabilities of the mobile 
applications, the better the chances for success. 

3. In cases where limitations inherent in the technology prohibit more complex IS functionality, targeted 
support in combination with process changes and adaptations provide an alternative solution. 

The trade-off between functionality and mobility 

According to the research conducted by Gebauer and Shaw (2002), the more functionality 
a mobile device provides the less mobile it tends to be. This implies that if an application 
require more functionality (computing power), the device that is needed to support it have 
a tendency to be less mobile and more difficult to hook up to a wireless network. 

 

Figure 3: The trade-off between functionality and mobility (adopted from Gebauer & Shaw, 2002). 
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For example, an application that allows warehouse workers to carry out tasks that require a 
high level of computing power while on the move requires a device that is uncomfortable 
and inconvenient to carry, and this will subsequently reduce the level of usage. 

Matching capabilities with requirements 

According to Gebauer and Shaw (2002) the three different tasks usually have their respec-
tive set of requirements. Operational tasks require data processing capabilities, informa-
tional tasks require knowledge management and decision support systems and management 
tasks call for communication and productivity tools. 

This reasoning, combined with the above described trade-off between mobility and the 
functionality and the capabilities of a mobile device, implies that a mobile application must 
adhere to both the features of the device and the requirements of the tasks that the applica-
tions are supporting, in order to become successful (Gebauer & Shaw, 2002). The figure 
below illustrates this discussion. 

 

 

Figure 4: Matching capabilities with requirements (adopted from Gebauer & Shaw, 2002). 

Gebauer and Shaw (2002) also argue for the implications related to the desirable fit be-
tween tasks and technology. For example, users could have a tendency to only utilize the 
basic functionality of a device. In a warehouse setting this could be illustrated as a driver of 
a fork-lift truck fitted with a rugged laptop (data processing capabilities) only taking advan-
tage of the messaging functionality for receiving pick-up orders, when there are other pos-
sibilities, such as being able to produce an optimal pick-up schedule automatically. 
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Targeted support to mobile applications 

The idea behind targeted task support is to determine how mobile applications can be used 
to provide IS functionality in areas where it was not possible before (Gebauer & Shaw, 
2002). Portability and connectivity is improved by moving existing functionality, such as 
data capturing, to smaller devices (Gebauer & Shaw, 2002). 

To be able to provide IS support in areas where the trade-off between functionality and 
mobility have prohibits a full-scale mobile application, Gebauer & Shaw proposes that 
companies can divide their tasks in to subtasks, and make the mobile application support 
one of the subtasks. This will create a more efficient utilization of the available resources 
(Gebauer & Shaw, 2002), such as hardware and corporate data. 

3.4 Usage areas and main advantages 
A wireless system in a company has the ability to extend the capabilities of a company 
(Tam, 2003). Tam (2003) also writes that by using wireless technology, organizations can 
manage processes throughout the supply chain more accurately, efficiently and effectively. 
Monitoring inventory in a warehouse is much easier with a wireless system and money can 
be saved (Tam, 2003). Companies need to control assets and inventory more careful when 
just-in-time get more and more important, wireless systems might improve this ability sig-
nificantly (O’Driscoll & Shankar, 2003). Tam (2003) also says that the before mentioned 
benefits, as well as reliability are improved within an organization, much because of the re-
duced amount of paper work needed. According to Tam (2003), greater customer satisfac-
tion is another benefit provided by wireless systems. Harler (1995) highlights the logistics 
being more flexible when going wireless. 

Similar to Tam (2003), Katz (2003) writes that wireless technology in warehouses can get 
you an advantage over your competitors by reducing human errors and increasing produc-
tivity. In the supply chain, wireless systems contribute to better visibility and therefore bet-
ter decision-making. Trebilcock (2001) agrees with this: 

“The combination of a wireless network and mobile device creates a system with real-time connectivity and 
decision-making capabilities”. (Trebilcock, 2001, p. 66) 

All companies are trying to squeeze time out of the supply chain to increase responsiveness 
and many wireless systems have proven to pay for themselves in 9 months (Trebilcock, 
2001). UPS has implemented one of the world’s biggest wireless local area networks 
(LANs). This network is projected to a payback in only 16 months (Tam, 2003). Wireless 
technology streamlines business processes and support collaboration with suppliers by 
providing visibility into the supply chain, information that can be shared with partners 
(Trebilcock, 2001). Another benefit according to Trebilcock (2001) is that the “information 
float” disappears in a wireless system, as the database, which is the most important aspect 
in a WMS (Warehouse Management System) is being updated when the inventory item is 
picked. 

Hasek (2002) says that wireless technologies can help companies to maximize their profits 
in their warehouses and distribution centres, but it is very important to not forget about 
space and labour which is important to keep in mind when implementing these solutions. 
To ensure efficient use of labour Hasek (2002) says that each employee should be meas-
ured against an optimum performance level and to be able to do this, a wireless system is 
of great help (Hasek, 2002). Therefore, Hasek (2002) argues that the use of new technology 
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such as wireless applications is very much needed to stay competitive. A worker has to do 
as little travelling as possible within a warehouse, one goal with a wireless system is to 
minimize unproductive routes with the fork-lift trucks (Hasek, 2002). 

3.5 Drivers and benefits 
Mennecke and Strader (2003) write about the underlying drivers and benefits related to 
mobile/wireless system, these are the underlying aspects for the advantages in a wireless 
system. The drivers are: 

• Mobile access – Crucial data and applications can be accessed at any time 

• Mobile specific functionality – Incorporation of more business intelligence into so-
lutions like real time data 

• Changed business processes – Changed business logic, process flows and user dia-
logues 

Then the authors point out the main benefits. These are divided into productivity gains 
which are focused on cost-savings and features that give the company a competitive edge 
(revenue-related). 

Productivity gains: 

• Perform tasks more efficiently and fast 

• Achieve lower level of interaction costs 

• Utilize materials and energy more efficiently 

Competitive edge: 

• Capture new revenue opportunities 

• Improve customer satisfaction 

• Faster speed of business 

• Enhanced corporate image 

All these drivers and benefits are recurrent and frequent issues in most articles written 
about wireless and mobile systems. The fact that decision-making is made easier and that 
the work is getting more efficient are often emphasized. 

O’Driscoll and Shankar (2003) write about some pivot processes that can be affected in a 
positive way when a wireless system is implemented. A pivot process according to 
O’Driscoll and Shankar (2003) is a process that can significantly enhance the efficiency in 
the supply chain or internally within an organization. Those pivot processes are:  

• Materials handling 

• Inventory tracking and management 

• Customer and product information management 
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• Replenishment. 

• Asset tracking. 

• Warehousing. 

3.6 Constraints 
There are a number of constraints in a wireless system that can result in disadvantages for 
an organization. 

According to Elliot and Phillips (2004), many companies and individuals have concerns 
about health issues of wireless technology, mainly microwave radiation. This might restrain 
acceptance of mobile applications, especially in the end-user community. 

Bhargava et al. (2002) points out a number of other constraints regarding mobile comput-
ing: 

• Low bandwidth 
• Frequent disconnections 
• High bandwidth variability 
• Predicable disconnections 
• Expensive 
• Broadcast physically supported in a cell 
• Limited battery power 
• Limited resources 
• Small size and screen of laptop 
• Susceptible to damaging data due to theft and accidents 
• Fast changing locations 
• Scalability 
• Security 

 

Basso and Linden (2003), writes about similar limitation of wireless devices. Poor interfaces 
for people to use, short battery life so that users have to recharge frequently. These things 
are something that has to be resolved in the future and Basso and Linden (2003) are certain 
new technology will do that in the long future. 

Users will share data, because of that consistency of the data will be a problem; users have 
to deal with limitations and restrictions of wireless communications channels (Bhargava et 
al., 2002). An organization has to keep all these constraints in mind when thinking of im-
plementing a wireless system. They should all be analyzed and precautions should be taken 
before a decision is made, otherwise problems most likely will occur. 

3.7 User acceptance 
According to Davis (1989), performance gains are often lost in new systems because of us-
ers who do not accept and use the new system. There are two major factors influencing 
how users accept information technology (Davis, 1989). First it is the perceived usefulness, 
how people think the new technology will help them in their job. Then it is the perceived 
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ease of use. Even if the users think it will be useful, they might feel that the effort they have 
to put in is too high in contrast to what they gain (Davis, 1989). Then the perceived useful-
ness will be outweighed by the perceived ease of use. 

 

Figure 5: The Technology Acceptance Model (Adopted from Chin, Mathieson & Peacock, 2001). 

Mathieson and Kiel (1998) says that forcing a system on users can result in mistrust and re-
sentment. It is very important to have a clear vision on what the organization will gain by 
the change (Wang & Paper, 2005). Users have to be educated to share this vision and relate 
it to reality or confusion and cynicism is likely to occur (Wang & Paper, 2005). 

Managing reactions to change might be the most challenging and difficult aspect imple-
menting a new system (Wang & Paper, 2005). ”Receptivity, resistance, commitment, cynicism, stress 
and related personal reactions must be considered” (Wang & Paper, 2005, p. 37). Changes concern-
ing employees, especially those who have not been apart of the decision, must be managed 
otherwise problems are likely to occur. 

3.8 Wireless transmission techniques 
WLAN is widely used for systems that we discuss in this thesis. However, a number of alternatives exist. 
We discuss characteristics of the major ones in this part of the thesis. 

Wireless Local Area Networks (WLAN) 

When the organization WECA (Wireless Ethernet Compatibility Alliance, now the Wi-Fi 
alliance) issued the standard IEEE 802.11b in the year 1999 by the name Wi-Fi, WLAN 
suddenly became popular (Lindberg, 2002). Lindberg (2002) mentions a number of reasons 
for this to happen: 

• Different brands of equipment, such as network cards and switches, could be 
mixed. 

• The demand increased and therefore, the production increased and this enabled a 
price reduction. 

• With Wi-Fi, the same WLAN-card can be used in different networks. 
• The highest theoretical speed is 11Mbit/s, with this speed almost every application 

and service is working as it is supposed to. 
• It is easy to switch from Ethernet to WLAN; this is much harder with Bluetooth 

and GPRS (Ethernet is an ordinary LAN with cables). 
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Access points are stationary devices which connects wireless devices to the network. These 
access points are often connected with a cable and then devices connects wirelessly to the 
access points. Wireless connections is also possible between the access points, by doing this 
the WLAN can cover large areas. The length of the cable should not exceed 100 meters, 
otherwise transmission problems can occur. 
 
Roaming is when the wireless devices switch their connection from one access point to an-
other because it gets a better connection there, this is nothing the user ever notices 
(Lindberg, 2002). 
 

 
Figure 6: Structure of a wireless network 

WEP 

WEP is short for Wired Equivalent Privacy, meaning it provides the security of non-
encrypted information in a wired network. It is used for encryption and decryption of data 
in the 802.11 wireless transferring technique (Lindberg, 2002). WEP is supposed to provide 
protection against eavesdropping and unauthorized use of the system (Lindberg, 2002). 
WEP has many flaws but many organizations still use it, despite the fact that the technique 
has been proven not very hard to break (Lindberg, 2002). 

Mobile telephone networks 

The first reliable telecommunication system was born in the late 1970s and early 1980s, but 
this was based on voice rather than data transmission. In the late 1980s and early 1990s it 
was recognized that this system needed to be replaced because of the increased demand of 
network capacity (Elliot & Phillips, 2004). This resulted in the second generation telecom-
munication (2G) system. This was a digital technology which had a higher capacity. 

Today’s third generation (3G) technologies allow users to transfer any information wire-
lessly and provide full location independent connectivity (Elliot & Phillips, 2004).  With 
3G’s more improved capacity it is possible to transmit 9 megabytes per second compared 
to 9.6 kilobytes per second with the old 2G technology (Elliot & Phillips, 2004). 
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Bluetooth 

According to Tierney (2002), Bluetooth is a cheap and simple way to connect two devices, 
mainly because of the low battery requirement and the fact that you do not have to set up a 
network infrastructure. The only requirement is that the devices are Bluetooth enabled and 
that the distance between the devices are not more than 10 meters (Bluetooth, 2004). 

A limitation in the Bluetooth technology is that it only offers a range of 10 meters (Blue-
tooth, 2004), at a speed of 1 megabyte per second (Elliot & Phillips, 2004). This can be a 
problem in applications that require more mobility at a higher bandwidth. Bluetooth is usu-
ally used as a complement to wireless LAN. This can sometimes cause a problem because 
the two techniques operate on the same wavelength and that might cause interference 
(Tierney, 2002). 

RFID 

RFID (Radio Frequency Identification) is a technology based on electronic chips (tags) that 
communicates with a reader using radio waves (EPC, 2004). The information gathered 
from the readers is stored in computer systems, where it can be used for many different 
purposes (EPC, 2004). Examples of usage areas can be inventory tracking, access cards and 
smart car-keys (EPC, 2004). 

3.9 Mobile devices 
Terminal - A simpler computer that is connected another computer with higher data proc-
essing capacity. Terminals can be mounted at different work stations in a factory, and ter-
minals for industrial use are often designed to be capable of rough handling. 

Laptop – A portable computer which has similar capabilities as a regular stationary com-
puter. 

PDA - Personal Digital Assistant, a small handheld computer. Can run simpler application 
and be connected to a better performing computer. 

Mobile telephones – Used for communication with text messages, voice conversation and 
video conferencing (3G). 

Smart phones - A mobile phone with features like a PDA. 

Scanner – Device that reads bar-codes and transfers the information to a server. 

3.10 Security 
Elliot and Phillips (2004) write about some different security threats that organizations 
have to keep in mind. 

General threats: 

• Theft – of hardware, software or information 
• Fraud – by employees, customers, suppliers or some conspiracy of any two or all 

three 
• Espionage – by competitors, foreign powers, political activists and vigilante groups 
• Vandalism – by disgruntled employees or malicious hackers 
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• E-terrorism – whether state sponsored, independent or vigilante groups 
• E-warfare – in time of war the internet becomes another battlefield and any organi-

zation connected to it is a potential target 
 

Mundane threats: 

• Stupidity – All employees can cause trouble because of stupidness, the more senior 
the person in the more trouble he/she will cause. 

• Meddling – Users should not have the access to change things in the system.  
• Ignorance – Users have to be trained, e.g. locking their workstations and not shar-

ing their password. 
• Accidents – devices such as locks on doors or sprinkler systems can prevent this. 
• Forgetfulness – An increasing problem, small wireless devices is easy to lose in dif-

ferent places. 
• Disasters – Organizations have to have a disaster plan. A wireless infrastructure has 

to be taken into account. People might have problems going back to a non-wireless 
system. 

• Faulty equipment – Can slow things down and if it is not corrected it is more likely 
that a security breach will happen. 

 

According to (Elliot & Phillips, 2004) all these things have to be analyzed when developing 
a security policy. Further, they argue that a company has to rank them in order of impor-
tance, and assess where the greatest vulnerability lies. 

There is other treats dealing especially with wireless systems. These communication threats 
can be divided into three threats: disclosure, integrity and denial of service threats (Elliot & 
Phillips, 2004). Disclosure threats are when information is revealed to a third party. Elliot 
and Phillips (2004) states that the causes of this can be: 

• Eavesdropping – An intruder intercept messages. 
• Masquerading – An intruder poses as a legitimate user. 
• Traffic analysis – An intruder can analyze all the information regarding a message 

without actually intercepting the message and then making conclusions from that. 
• Browsing – An intruder gains access to a database and steal information about sub-

scribers and users. 
• Leakage – An intruder obtain sensitive data through a legitimate process. 
• Inference – An intruder sends messages to a system and analyzes the responses to 

gain important information. 
• Integrity threats - are when a message is changed, copied and inserted into another 

message to gain access. 
 

Denial of service threats is when base station or access point is overloaded with calls and 
thereby is made accessible for intruders (Elliot & Phillips, 2004), possible ways to do this is: 

• Intervention – An intruder is jamming transferring data. 
• Resource exhaustion – An intruder overloads a service. 
• Misuse of privileges - An authorized user obtains unauthorized services or informa-

tion. 



 Frame of reference 

 25

• Abuse of service – An intruder uses a service or facility in a way it was not intended 
to. 

 
Most important for a company is to have access control, this both gives the right users ac-
cess to the system and the right privileges to keep the integrity (Elliot & Phillips, 2004). 
Then encryption is very important, all messages should be encrypted so that no one else 
but the intended receiver can read the message (Elliot & Phillips, 2004). Encryption has a 
downside as it is reducing the data transfer rate (Elliot & Phillips, 2004). 

Swartz (2003) describes how the company Symbol Technologies sees security as a complex 
problem and that they use something called “the six pillars”. Of these six pillars, each is a 
function that supports the system objective, information assurance, but it also represents a 
hurdle for an attacker (Swartz, 2003). The six pillars are: 
 

• Confidentiality 
 
Confidentiality is about that just a few privileged persons may or should have access to cer-
tain information (Swartz, 2003). Encryption fits in this pillar. 
 

• Integrity 
 
All information has to be sure of not been damaged, amended, altered or tampered in any 
way, integrity demands that the data is valid and accurately (Swartz, 2003).  
 

• Authentication 
 
Then it is important to have authentication, the sender has to be certain the right receiver 
get the data and that the receiver has to be certain who the sender is (Swartz, 2003). 
 

• Non-Repudiation 
 
Non-repudiation revolves around protocol and participation requirements (Swartz, 2003). 
The electronic information exchange has to be reliable and the originator cannot deny par-
ticipation in the transaction through strong enough authentication methods (Swartz, 2003). 

 
• Authorization/Access control 

 
Rights and privileges have to be handled in a secure way (Swartz, 2003). It should be strict 
criteria and administered properly (Swartz, 2003). 
 

• Availability 
 
A system should be able to perform even if it is exposed to a massive denial of service at-
tack (Swartz, 2003). This is done in the practical design of the system (Swartz, 2003).  
 
All these six pillars should finally be reinforced with various cryptographic tools such as 
encryption and digital signatures (Swartz, 2003).  
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4 Empirical findings 
The empirical material that is used in this study mainly consists of two interviews with employees at Maersk 
Logistics, but also printed material collected at the company. 

4.1 Introduction 
Both of the DC003 and DC008 warehouses are dealing with regular inventory manage-
ment, but also some complementing operations such as cross-docking (transfer of goods 
without inserting it into inventory). Today the two buildings use two different computer 
systems for warehouse management. ITS is used in DC003, which is an older system de-
veloped by IKEA. This system has no support for wireless real-time applications, which 
means that all transactions are manually entered into the system. In a system that supports 
real-time wireless application, information is constantly updated. Astro from MA-system, 
an external company, is used in DC008, this system on the contrary to ITS supports wire-
less real-time applications (Hellman, 2004). In CDC there is yet another wireless system 
very similar to Astro, which is called WMS (warehouse management system). 

4.2 Interviews 

4.2.1 Interview 1 
2 December 2004 we visited Johan Sandberg at Maersk Logistics (Maersk, from now on) in 
Jönköping, for an interview. Sandberg is manager for the IT-department at Maersk All in-
formation in the text below originates from Johan Sandberg, Maersk, unless otherwise 
stated. 

The system 

WMS is a standard system, but it is heavily modified to suit the needs of Maersk.  
The wireless application at Maersk is used to support internal pallet movements within the 
warehouse. Wireless computer terminals are working together with WMS to distribute or-
ders to the fork-lift truck drivers. Within the warehouse, there are around 100 terminals 
connected to 29 access points. The terminals, which run in a client/server environment, are 
mounted on both manual carts and on different types of fork-lift trucks. The access points 
have no problems in covering the entire warehouse; it is even a big over-capacity and some 
access points could break without reducing network coverage. 

The computer terminals and the wireless communication equipment are standard compo-
nents. The company use different types of computer terminals, but all of them are rugged 
devices for industrial use, and most of them are fitted with flash-memory disks that are able 
to handle vibrations. 

The wireless network is also used for maintenance on the warehouse hardware system. 
Laptop’s can be connected to the network to perform maintenance on the automatic 
cranes. These computers are run on the same hardware and software as the rest of the sys-
tem. Otherwise the wireless network is not used in other areas, such as offices. 
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Advantages 

Sandberg mentions a number of main advantages that they experience by working with a 
wireless application. Cost savings, increased efficiency and quality are the major ones. The 
increased quality is very evident when comparing stock-taking results between CDC and 
DC003 which has an old non-wireless system. One example is that there is no problem 
with lost pallets in the CDC warehouse. 

The wireless application also helps the warehouse by continuously providing the fork-lift 
truck drivers with updated information on prioritized orders that needs to be carried out, 
and by making sure the picking routes are optimized. This prevents fork-lift trucks from 
making unnecessary trips without any load. Other than increasing efficiency, this will also 
result in lower energy costs. 

When printing an order list in the morning, as it is done in the ITS system, it is more diffi-
cult to react to different events, such as late deliveries, that occur during the day. With the 
wireless system, it is possible to make adjustments continually throughout the day. 

Today, the stock data that is available for customers and IKEA stores is updated once 
every night. The data in WMS is sent to ITS continuously, then the rest of IKEA’s systems 
are updated at night. 

CMOS is a new system that is in the implementation phase right now. WMS will update 
CMOS as soon as anything happens with the stock. Sales persons at IKEA stores and the 
customer service will then have much more accurately data available for customers. Maersk 
will in the future be able to promise delivery in a two-hour timeframe. 

Disadvantages 

The major disadvantage Sandberg talks about is their technology dependence. The compo-
nents that make up the system, such as access points and terminals, are quickly replaceable 
but if a larger failure should occur, such as a power failure, the production stops. The 
warehouse has a manual backup system ready, but Sandberg does not think it is possible to 
run the warehouse using that system. 

Problems 

There was a major problem when Maersk implemented the system. The users got discon-
nected from the network and the applications restarted. After 6 months it was finally dis-
covered that it was faulty network equipment that caused the problems.  

Another problem is the capacity of the batteries that supply power to the computer termi-
nals in the manual carts. The batteries must be charged every night, otherwise different 
symptoms, such as printer malfunction, occur on the equipment. This is solved by every 
cart carrying a power charger, and there is also an extra cart available. Since the computer 
terminals that are mounted on the fork-lift trucks use electricity from the same battery as 
the fork-lift truck itself, they do not run out of power. 

There was a problem with the first computer terminals that Maersk received. The flash 
memory cards in these only had a capacity of 128 megabytes. Windows NT and the rest of 
the needed software were hard to fit on these small memory units. 
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The touch screens on the present terminals have also been a problem since they tend to 
lose the calibration very fast. On the other hand, the screens are very durable and have 
been in use for over three years. 

When users change batteries in the fork-lift truck, they sometimes do it by just removing 
the battery, without logging out. This causes the computer to freeze. When this happens, it 
is quicker to replace the faulty terminal with a pre-configured one, rather than correcting 
the problem on the faulty terminal. 

Security 

The wireless network is based on the 802.11b WLAN standard, and no other means of 
transmission are present in the network. The transmission is secured with 128-bit encryp-
tion using the WEP technology for WLAN networks. Every user has a unique login name 
and password and every transaction done in the system is logged and can be traced back to 
the person who performed the transaction. 

The computer terminals that are mounted on the fork-lift trucks also provide a security sys-
tem, which is designed to decrease the number of errors made by the driver. When the pal-
lets are scanned, the software checks to make sure that the driver pick the right article. 
There is also a check to make sure that the driver leaves the articles at the right place. 

The users 

Sandberg believes that the users like the system. He adds that there are always some users 
that complain, but then there are many others who are interested, who are questioning and 
want to improve the system. He can also notice that the attitude towards the system is of-
ten related to the age of the employees. Young employees more often embrace new tech-
nology than older employees.  

The company is very careful how to use the information concerning employees that is re-
trieved from the system. If they see someone make many mistakes, the supervisor can talk 
to this person and try to correct the problem. Since IKEA has a demand that 99.75% of 
the order lines should be picked correctly, Maersk have to have a verification system. If 
someone is constantly making mistakes, this person must be educated how to carry out the 
tasks correctly. The information retrieved from the system does not influence the salaries in 
any way. 

Implementation 

Sandberg thinks that when the new wireless system was implemented in the warehouse in 
Älmhult there were some problems. Since DC008 was an entire new warehouse and this 
was the first system it had there was no real problem here. This can also be because the 
employees there are older and in DC008 there are mostly younger men with an interest in 
new technologies. 

The future 

Sandberg thinks that overall, the system has been very successful. There have been prob-
lems but the system is continuously improved. There is one representative from each divi-
sion within the warehouse and they can make propositions of changes in the system. 

Sandberg believes that wireless systems are something for all kind of industries and not just 
companies within logistics. Something he really believes in is RFID. Right now there is no 
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standard for this and the labels are still expensive. Maersk have started a project on RFID 
to look at its possibilities for the future. 

Sandberg thinks that a large system covering many different departments within a company 
can be difficult to accomplish. These systems would become huge. At the same time it 
could be very good because people interacting with different departments would feel at 
home with the interface.  

4.2.2 Interview 2 
29 December 2004 we visited Tobias Crona and Gustav Gårdstam at Maersk in Jönköping, 
for an interview. Both Crona and Gårdstam work as super users, meaning that they are re-
sponsible for most IT-related work at DC008 and DC003. All information in the text be-
low originates from Tobias Crona and Gustav Gårdstam, Maersk, unless otherwise stated. 

The system 

The system is supposed to support all the flow of material from that it is arriving until it is 
shipped including all sorting between. Astro supports basically the same tasks that WMS 
system does. The Astro system that is running on DC008 is modified to fit this warehouse. 
Around 50% of the system is changed to fit the requirements of Maersk and IKEA. 

In the DC008 warehouse, there are about 45 vehicle-mounted terminals. There are almost 
90 people working in the building. Terminals and scanners on the hand held carts are the 
wireless devices used. The terminals are similar to an ordinary PC with Microsoft Windows 
and Microsoft Internet Explorer. 

The system is based on a client/server architecture and no calculations are made on the 
terminals, everything is done on the servers. The wireless network is using regular WLAN 
technology and bandwidth is no problem, there is an over capacity with many extra access 
points. 

The employees that are working with the system come up with ideas all the time for im-
provement, and Maersk believes that it is very important to consider these. The logistics 
department at Maersk also comes up with many ideas how to improve efficiency and effec-
tiveness. Four times a year there are something called releases, when updates, improve-
ments and changes are made on the system. 

Advantages 

A company always wants to become more effective to make savings but the major reason 
for implementing the system was to improve the quality. In a comparison between DC003 
and DC008 there is a large difference in effectiveness and quality. 

Because you scan the pallet continuously throughout its movement, you always know were 
it is located. This improves the quality a lot, the system is constantly updated and you know 
what is happening. In the other system, at DC003, pallets can be lost and it takes hours to 
find them. 

In this system the fork-lift truck drivers never have to drive to an office and pick up new 
picking lists as they do in the DC003 warehouse, they just get a new one on the screen. 
This saves much time because they hardly ever have to get off the fork-lift truck. The 
foreman also have a great overview and is able to assign people were they are needed. 
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The system is very useful for information to support decision-making. Follow ups and sta-
tistics can be retrieved. For example the logistics department might want data and that can 
easily be extracted from the system. In the older system much less information is extract-
able. In Astro all transaction are logged, and as a result, more information is available.  

In Astro it is much harder to make mistakes. Users have many more opportunities to make 
mistakes in the DC003 warehouse. In that warehouse, the system take much for granted, 
for example that the user do their work right. In Astro there is much more security, the sys-
tem will tell the user if there is a problem, or if the user make a mistake. 

It is easier to learn and do a good work with the Astro system. In the old system, the work-
ers have to get experienced to be able to plan their work by themselves. Astro do much of 
the planning and provides optimized routes for the user. 

It is much easier to change the daily work in Astro.  If a truck arrives earlier then expected 
it is easy to make changes in the planning. This is much harder at DC003 since it is done 
manually with printed lists. It is possible but much more troublesome. 

Human errors are easier to prevent in Astro. Pallets are controlled with checksums and 
constantly scanned throughout its movement.  

Disadvantages 

Astro is connected to ITS, the old system that is running at DC003. ITS get all orders from 
another system called INOS and these are then sent to Astro. ITS is connected to many 
other systems within IKEA. This means that Astro itself is not connected to that many 
other systems. For example, order points goes first to ITS and then to INOS. ITS only up-
dates INOS once every day. If Astro had direct connection with IKEA warehouses the 
salespersons could give more correct answers to customers. It also happen that salesper-
sons and the IKEA planning unit in Helsingborg telephones Maersk to get updated infor-
mation. The real time data in Astro is not used much outside the warehouse, since ITS only 
updates INOS once a day. 

If a problem occurs in Astro it can though take longer time to fix than in DC003. There is 
much more pressure on the system administrator at Astro, the administrator has to have 
much more knowledge there, then in DC003. The system has over 700 different screens. 
There are also only two people with this knowledge that can fix problems in Astro, and 
they leave the warehouse at 5 o’clock in the afternoon. At DC003, there are more people 
that are able to give support. Astro is much harder to learn at the administrator level com-
pared with the system at DC003. This has much to do with the fact that Astro has so many 
possibilities. 

The information retrieved from system concerning the users’ daily work is a very sensitive 
matter. The system gives information about what happens every second, every push on a 
button. It is not allowed to use all this information, but if someone is doing some kind of 
mistake all the time the user can be instructed how to perform the task in the right way. It 
is not used as any foundation for salary. It is not totally reliable either, for example if 
someone has not done any work for 10 minutes, there can be a number of reasons for this.  

The information is used, not so much at a personal level, but rather to determine overall 
warehouse performance. Employees also do not know how much information that can be 
retrieved. However, the information that the system provides is a great help and solve 
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many problems. The union has much to say in this matter, and other companies have even 
modified their system so that it is not possible to see what individual users do.  

Problems 

The biggest problem with Astro is that there can be no work done if there is a power fail-
ure. If a power failure occurs, the whole warehouse stops. In DC003, orders can be picked 
from the printed list and added to the system later when the power is up again, the only 
thing needed is light. The lists are usually printed in the morning and last the whole day. 
There is no backup system for power failure except a UPS (uninterrupted power supply) 
that runs long enough for the servers to close down in a safe manner. 

The hardware is working fine, but there is always a problem with using these kinds of de-
vices, since they can break. However, it does not happen often. The terminals have broken 
down in the past at the CDC warehouse, and that resulted in huge costs. The scanners 
break from time to time, they are easy to drop and tend to be run over. New terminals with 
a battery backup are considered for implementation. When using them, users do not have 
to log out when changing batteries in the fork-lift trucks and carts. It would save time and 
there would be fewer problems caused by users forgetting to log out of the terminal before 
switching batteries. 

Another problem experienced with the hardware is the battery capacity. However, if it is 
handled in the right way, by charging the units properly, it can be avoided. The hand held 
carts have to be charged every day. This is sometimes not done and that causes various 
problems with the hardware. 

There is a problem in getting changes implemented into the system. If Maersk wants a 
change in the system they first have to be brought forward to a group at IKEA in Älmhult. 
This group then brings the proposed change to the developers who checks if every IKEA 
site that is using Astro around the world is willing to make the same change. Then IKEA 
calculate if they are willing to pay for the changes. This takes a long time and the workers 
notice this and sometimes feel that it is no use proposing improvements. Almost no 
changes are made for one site only, although some very special changes are made to fit 
special requirements that a specific warehouse may have. 

Security 

Security systems are something that is implemented by Maersk, but the overall security 
strategy is developed by IKEA. According to Maersk, no valuable data is available in the 
system generally, and even less is available on the wireless network.  

Backup of the data is constantly made, the servers at DC008 and CDC is mirrored and 
backup tapes are made each day. Threats like viruses are handled by IKEA, and they also 
have their own e-mail client to reduce the number of e-mail related threats. Internet access 
is very hard to get at Maersk, only a few selected employees are allowed to use the Internet. 
The vehicle-mounted computer terminals can only connect to the Astro server, and noth-
ing else. 

All users have a personal login name and password for the fork-lift truck terminals, the 
terminals on the carts and on workstations, and each user can be given different access 
rights in the system. 

 



 Empirical findings 

 32

The users 

The users have embraced the new technology and the new methods at DC008 very well. 
This is much because when the warehouse was built, the employees at DC003 could 
choose themselves if they wanted to be transferred. The employees that chose to transfer 
were mostly people that were interested in the new solution and therefore had no problem 
with it. There are other locations that have had much worse problems when changing from 
one system to another in the same warehouse. Younger people who are used to computers 
and new technology have an easier time adjusting to the new system. It has a lot to do with 
attitude, and if the person is willing to learn new things or not. In other warehouses people 
have been so dissatisfied with changes that they have been driving around sabotaging, by 
for example moving pallets around without scanning, making the pallets disappear from 
the system. 

The different foremen’s attitudes are very important for the attitude of the employees. That 
is a great advantage for Maersk since all foremen were positive in the beginning and then 
new employees caught on to this. It has been a problem in other warehouses where it has 
been the other way around. If the attitude is that it is a lousy system, it will be a lousy sys-
tem. There is actually rumours going on already at DC003 questioning the new system that 
is due to be implemented.   

Implementation 

Because of the fact that the DC008 warehouse was built to fit the system there were few 
problems with the implementation. In other warehouses, where the systems have been im-
plemented in an existing warehouse, there have been more problems. This is because it is 
much harder to fit the architecture with the system. Many others of IKEA’s buildings had 
Astro before Maersk implemented it and that helped a lot. The IKEA warehouse at Älm-
hult had problems since they were first and it was then most of the modifications for 
IKEA were done. 

The architecture causes a big problem now when Astro is supposed to be implemented at 
the DC003 warehouse. The building does not fit Astro as the DC008 building do, and it 
gets very complicated to implement the system in a good way, so that all of the systems 
benefits can be taken advantage of fully. 

There was one problem in the beginning, concerning the network cards in the computer 
terminals. Also, half of the access points stopped working after half a year. Since the faulty 
hardware got replaced, there have been no major problems. 

The future 

It is probably very difficult to have one big system covering an entire organization. It is 
very hard for a developer to be the best at everything, and therefore they have to specialize. 
Also, these systems would become enormous. It is probably these two things that are the 
limitations. Toady, there are many systems used, maybe too many. There could certainly be 
less with some development. The system would become less standardized, and therefore 
more expensive.  

On the other hand, the people working in the organization would need less training and 
competence. Today, the system administrators have to have competence in many different 
systems. It often takes a while to figure out a problem because the competence is not there. 
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There is also a lot of paperwork done to transfer information between the systems. With 
one system, this would not be needed. 

4.3 Written material 
Hellman (2004) has written a report as a decision support regarding the implementation of 
the newer Astro system in the DC003 warehouse as well. In this report, he points out 
benefits and problems that can be related to this implementation. 

The hardware for the Astro system is a server in Torsvik and different subsystems, such as 
fork-lift trucks with terminals, transmitters, terminals on manual carts, and access points 
(Hellman, 2004). 

Advantages 

According to Hellman (2004), the Astro system contributes with much value because of 
the improved data quality in comparison to the older ITS system.  Today there are fewer 
problems at the DC008 warehouse with faulty data, since it is hard to manipulate data and 
therefore less extra correction work. The computer terminal in each fork-lift truck makes 
the work more effective because a lot of work can be done at the fork-lift truck. Fewer 
fork-lift trucks are also needed (Hellman, 2004). If Maersk decides to implement the Astro 
system at DC003, the company has calculated a payoff time of 8 years (Hellman, 2004). 

Astro is a real-time system that is connected to the database at all times. According to 
Hellman, (2004) the system has a good functionality and has great possibilities for follow 
ups, analysis and planning (decision-making), because it registers more information than 
the ITS system. 

Other benefits that are mentioned by Hellman (2004) are that the need for a manual 
placement function is no longer needed, and errors in the system are 90% lower in Astro 
compared to ITS. This, in turn, gives employees much more time to do their actual work. 
Also, if there are any problems, employees can fix many of them on their vehicle mounted 
terminals, instead of having to visit an office (Hellman, 2004). 

Resource management also improves with the system and employees can be reallocated to 
places were the work is falling behind (Hellman, 2004). The reason for this is that supervi-
sors have the ability to spot problems at an early stage (Hellman, 2004). 

According to Mertin (2004), who has written a service level agreement between IKEA and 
the Maersk distribution centre, the Astro system has the opportunity to steer the fork-lift 
trucks in the most optimized way, being flexible and avoid long distance tours and trips 
without any load. Environment issues are also brought up by Mertin (2004). The loading 
and unloading processes are performed faster and with less fork-lift truck movement which 
results in less maintenance and savings battery energy usage. The reduced amount of pa-
perwork that is required when working with an online system does also have positive ef-
fects on the environment (Mertin, 2004). 

Disadvantages 

According to Hellman (2004), one of the disadvantages of Astro is vulnerability, because 
you always work online, without any printed reports. This means that a system interruption 
does not hurt the ITS system as much as the Astro system. Another disadvantage is that it 
is harder to survey the order sheets. In the ITS system, the employees got these printed 
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with many rows, but now they are displayed on the terminals one row at a time. This makes 
it more difficult for the fork-lift truck drivers to plan their picking routes, due to the re-
duced overview that the online terminal provides (Hellman, 2004). 
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5 Analysis 
In our analysis, we relate the theories and facts presented in the theoretical framework to the empirical mate-
rial found in our study. There will be a focus on the areas that will enable us to answer the research ques-
tion presented in the problem discussion. 

5.1 Systems 
The two different wireless systems at Maersk are what Mennecke and Strader (2003) de-
scribes as business service systems. The systems are aimed at enhancing internal business 
processes and they are not available to outside consumers.  

Then, the two systems are extensions of the corporate IT-systems (Mennecke & Strader, 
2003). The two systems are not like consumer service systems developed for the masses, 
but rather more specialised for Maersk, even though they are to some degree standard sys-
tems (Mennecke & Strader, 2003). They are also using specialized devices like terminals and 
scanners as opposed to voice-dominated devices that are common in consumer service sys-
tems (Mennecke & Strader, 2003). 

The systems at Maersk can further be categorized into mobile operations systems (Men-
necke & Strader, 2003). 

Mennecke and Strader (2003) discuss how wireless systems are going from being vertical 
and industry-specific to being more horizontal function-specific. In Maersk’s case we can 
see how the system is developing into becoming more and more horizontal. Up until now, 
only the Maersk department and the people actually working with the wireless devices have 
really used the system.  In the near future with the introduction of the CMOS system, oth-
ers will take part of real-time information retrievable from the wireless systems.  

In the interviews, all respondents expressed concern regarding the size of the systems if 
they would cover an entire organization. This is probably true if we think of it like one sin-
gle application used in every department. If we look at it in another way and think that the 
system is not physically implemented in many different department within the organization 
but the actual real-time information retrieved is reaching the departments. With CMOS 
other parts within IKEA can retrieve more updated and correct data. By this we think that 
the wireless systems at Maersk is becoming more horizontal and thereby more versatile and 
powerful as Mennecke and Strader (2003) writes.  

According to Gebauer and Shaw (2002), tasks that are require IT support can be catego-
rized into operational, informational and management tasks. As the tasks that are sup-
ported by the wireless system at Maersk is of a repetitive nature, with many people carrying 
out similar activities each day, and also fairly structured, they can be categorizes as opera-
tional tasks. As opposed to informational and management tasks, the tasks at Maersk are 
guided by corporate rules, with clear instructions how to carry out duties. 

Since the terminals that are used by Maersk are mounted on fork-lift trucks, they are able to 
come to terms with the functionality/mobility paradox described by Gebauer and Shaw 
(2002). The fork-lift trucks can provide electrical power in abundance and they are also 
solid enough to allow large devices to be mounted. This means that the system is allowed 
quite a lot of computer power, and this makes it very flexible. 
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According to Gebauer and Shaw (2002) the impact of a wireless system can be determined 
by how well the requirements of the tasks fit the capabilities of the hardware that the sys-
tem runs on. Since the system at Maersk is based on a client/server architecture, the hard-
ware requirements are not high. Most of the data processing is done centrally on servers 
and the hardware that Maersk is using is fully adequate. Other requirements that users of 
the system at Maersk have is ability to use the system while still sitting on the fork-lift 
truck, and also to be able to use the terminal while wearing gloves. All terminals are de-
signed for industrial use and thus have these characteristics, and altogether, the hardware 
matches the requirements that the users have. 

5.2 Advantages 
According to Mennecke and Strader (2003), mobile operations can reduce costs. Hasek 
(2002) also describes how a wireless system can help to increase the profits and Katz (2003) 
agrees and writes that the productivity increases. This is something that is thought of as a 
big advantage in both interviews. Many of the other benefits brought forward both in the 
interviews and frame of reference have the goal of maximizing profits and lowering cost. 

Effectiveness and efficiency is something really connecting the frame of reference and the 
empirical findings. Many of the studied authors’ thinks these are the major benefits re-
ceived from a wireless system, and all our respondents agree. 

The major benefit put forward in both the interviews and the written material is the in-
creased quality as a result of the high control the organization get of the material. Most au-
thors also have this as a major advantage. Quality is expressed differently by different au-
thors, such as less errors and higher reliability, and they can all finally be summarized into a 
higher quality. This is connected to the customer satisfaction that Tam (2003) writes about, 
with higher quality of the shipments from Maersk generating more satisfied customers. 
Also, Katz (2003) believes customer satisfaction is one way of getting an improved edge 
over competitors.  

Our respondents have expressed that the wireless system gives an improved basis for deci-
sion-making, due to all the collected data. Authors such as Katz (2003) and Trebilcock 
(2001) express this as a major benefit and major advantage of wireless system. 

Measuring the performance of employees is another advantage given by a wireless system. 
This is a sensitive matter within Maersk and it is used to a certain level. However, great care 
is taken to avoid violating employee integrity or labour laws. 

When reading Mennecke and Straders (2003) points of drivers, productivity gains, competi-
tive edge and O’Driscoll and Shankars (2003) pivot processes, they all fit our empirical 
findings. The productivity gains stated by Mennecke and Strader (2003) are focused on the 
fact that a higher level of efficiency is leading to lower costs. Efficiency is very much ex-
pressed as a benefit in our empirical findings. In the competitive-edge factors the speed of 
business and improved customer satisfaction can be linked to the higher quality aspect as it 
is expressed as maybe the most important feature in the empirical findings. 

Most of the O’Driscoll and Shankar (2003) pivot processes can be related to Maersk’s line 
of business. Materials handling is one of Maersk’s main activity, with inbound, internal and 
outbound movements. Throughout this process, there is a continuous inventory tracking 
and management. Customer and product information management is also a vital part of the 
Maersk business, which supplies the IKEA stores with updated stock information. Replen-
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ishment is something that is done both externally, from suppliers, and internally, between 
the different warehouses. Warehousing is another of the main activities at Maersk, in which 
they carry stock for IKEA stores around Scandinavia and the USA, as well as stock for di-
rect customer deliveries. 

Maersk has been fortunate considering user acceptance. So far users have voluntary trans-
ferred to one of the two buildings with wireless systems. Although in previous implementa-
tion the respondents said that there have been more problems, especially with the attitudes 
of the employees. This is also a troubling feeling they have now when implementing the 
Astro system at the DC003 warehouse. 

5.3 Problems / disadvantages 
Many of the potential constraints that are pointed out by Bhargava et al. (2002) are related 
to the technology that the system is built on.  

In the past, there have been problems with disconnections, especially during the first few 
months that the system was in use. This shows that technical problems can be an issue, 
even though the system has been working without problems for a long time. If similar net-
work failures as the ones in the early stages reoccur, the constraints discussed by Bhargava 
et al. (2002) becomes an urgent question, and it also shows that these constraints indeed 
can be present in a company like Maersk, and that they are something that needs to be 
managed. 

Since the technology used in the wireless system at Maersk is working well at the moment, 
they are currently managing to avoid many of the constraints. Issues regarding the wireless 
network, such as low bandwidth, variability and disconnections are not found, since the 
application that are used have low bandwidth requirements and the network itself has 
proven to be very stable, after the initial problems were solved. 

We believe this stability to be mainly because of the fact that the network is run in a limited 
environment that the network administrators can control, and that they have direct access 
to hardware and the possibility to re-configurate or upgrade the system as they feel neces-
sary. This would not be possible in a wireless system based on public networks, for exam-
ple a mobile telephone system, which is administrated by the network operator. 

The constraints that are related to the wireless devices themselves are also something that 
to a large extent is avoided at Maersk. Battery power, a problem also discussed by Basso 
and Linden (2003) is, as mentioned before, no problem regarding the terminals mounted 
on the fork-lift trucks, since electrical power is taken from the battery of the fork-lift truck 
itself. However, the manual carts have much less battery capacity and these units require 
frequent recharging to operate properly. This is sometimes not done, and that confirms 
that battery issues are something that also needs to be managed to avoid negative impact 
on the operation. 

The resources available on the computer terminal and the screen that is used fit the needs 
of the application and the input devices that are connected to the terminals are designed to 
be used while on the move. The only issue regarding screen size that came up during the 
empirical study was that compared to having the current order on a paper rather than on a 
screen, the screen of the computer terminal provides less overview. 
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The constraints above can be related to the theory by Gebauer and Shaw (2002), which 
states that in order to become successful, wireless applications needs to fit the requirements 
of that task that it is designed to support. Since most of the common problems that are 
found in wireless systems are solved, the system at Maersk is able to reach a higher level of 
task/technology fit. 

In the same way as a positive user community can be an advantage, it can also be a great 
disadvantage if the users for some reason turn against the system. 

The technology acceptance model by Davis (1989) explains how the attitudes of employees 
must be carefully considered for the usage and advantages of a wireless system. As Kiel 
(1998) and Wang and Paper (2005) states the system can not be forced on to the employ-
ees. They too must see the advantages and share the vision. By using volunteers, force was 
previously avoided by Maersk. However, it will be a problem in the next implementation 
where transfer of personnel is not an option, and they have already noticed resistance from 
people working in the warehouse where the new system is due to be implemented. 

Managing the reactions of the employees will be crucial when initiating the new implemen-
tation, otherwise problems will most likely occur (Wang & Paper, 2005). In Maersk’s case, 
it is crucial that they educate the foremen at the warehouse, so that they can project a posi-
tive image of the system to rest of the employees. 

5.4 Security 
Security issues are often emphasized as a major disadvantage of wireless connections (Elliot 
& Phillips, 2004). IKEA have the overall responsibility for this, therefore our respondents 
did not have much influence about this matter. They also expressed that they did not feel 
they have much of a need of a high level of security, which we found strange. Like Elliot & 
Phillips (2004) and Swartz (2003) argue, all security issues they list, the company has to deal 
with. 

5.5 Future 
Today IKEA and its customers have no real advantage of the real-time data of the systems 
which Trebilcock (2003) see as an advantage. Sandberg explains how this will change in the 
near future with the CMOS system. When this system is implemented, IKEA and its cus-
tomers will have access to real-time data. This will enable employees at IKEA to give cus-
tomers more correct stock information and more accurate estimations of delivery. Also, by 
giving customers the ability to check order status anywhere and at any time, they will sense 
a higher level of satisfaction. The information float discussed by Trebilcock (2001) will no 
longer be a problem. 
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5.6 Summary 
We have come up with a model showing how we believe the wireless system brings value 
to Maersk. First we can see that the core of everything is that the system provides real-time 
information with help of its devices. 

 

 

 

 

 

 

 

 

Figure 7: Summary of the advantages of a wireless system 

Increased effectiveness and efficiency, fewer errors and accurate information is the closest 
result of the real-time information. It gets harder for incorrect data to reach the server with 
a wireless system, that is why there are fewer errors, and it makes it harder for the drivers 
to make mistakes. Effectiveness and efficiency increases because the system handles the 
picking routes, better planning and the work can be reorganized during the day. Driver can 
also handle problems in their fork-lift trucks instead of driving to an office. Effectiveness 
and efficiency also increases because there are fewer errors that can slow down the work, 
and there is also less time spent correcting faulty data. The server contains updated infor-
mation about the stock and therefore there is more accurate information. Fewer errors also 
contribute to more accurate information. 

Increased productivity is a result of increased effectiveness and efficiency and better deci-
sion-making. Better decision-making comes from more accurate information since it is eas-
ier to plan and managers can trust the information they retrieve from the system. These de-
cisions can increase the productivity as well as lower the costs. 

For Maersk quality is the most desired effect of the system. IKEA demands a high quality 
of the material send to them, and fewer errors in the system contribute to a higher quality. 
Quality improvements lower the cost because the amount of time spent correcting incor-
rect orders decreases. 

Finally all this end up with a higher profit for Maersk as a company, higher profit is some-
thing all companies is looking for and therefore is the final goal. 
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6 Conclusion 
The conclusion is a summary of the results of the analysis, and an attempt to answer the research questions 
that outlines the thesis 

 

• The wireless system at Maersk provides value to the organisation at different levels. 
At an operational level, the system is helping employees to carry out their duties 
more effective and efficiently. There are a number of reasons for this, such as the 
readily available information, the reduced time that the fork-lift trucks runs without 
load and the error preventing features available in the application. 

• At a management level, the system provides accurate information on many areas of 
the business. This helps management in the decision-making process, both regard-
ing operational and strategic decisions. 

• In order to achieve the advantages presented above, certain pitfalls have to be 
avoided. The ones we have identified as most important are user attitudes and 
hardware issues.  

o It is not enough that the system itself is good in every way. If the users do 
not accept the system, they will not use it in a correct way and they might 
even work against it. 

o The organization is very vulnerable of hardware failure, one simple faulty 
hardware device can close down a big part of the warehouse, or even the 
entire warehouse.  

• As the final conclusion, we argue that the advantages that a wireless system brings 
to the organisation outweigh the disadvantages that are related to such a system. 
Because of this, we can conclude that a wireless system generates value to the or-
ganisation. 
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7  Final discussion 
In our final discussion, we will present our thoughts of the thesis, and also the criticisms that it might be 
subject to. We also present our ideas for further research within this topic. 

7.1  Reflections 
First of all we have really learned that when writing a thesis like this one, it is very difficult 
to have an exact subject and purpose from the first day, and to stick to those throughout 
the entire study. When we started this project, the subject was quite different than the end 
result, but with help from teachers and fellow students we have been able to narrow down 
the subject. 

When conducting interviews and reading different material throughout the thesis, new in-
teresting questions came up that were not thought of from the beginning. This have forced 
us to make decisions, such as if we should include the question in the thesis, change our 
focus or simply skip the question. 

We have also learned that it is very hard to plan the work correctly from the beginning. For 
students like us, who has never before written a thesis of this proportion, it is difficult to 
know how much time different parts of the thesis take to carry out. Activities like writing 
interview transcripts from a recording takes more time than expected. Also, there are other 
parts that take less time than expected, although this has not happened very often. You 
should add a significant extra time to every part when doing the planning. We also found 
that we did not spend as much time actually writing as we did looking for information, dis-
cussing relevant subjects and so on. 

7.2 Trustworthiness 
Our sources are based on scientific articles, often not older than two to three years. The ar-
ticles were collected from acknowledged databases and journals with good reputation. 

We feel our respondents had good insight, competence and knowledge about our studied 
subject. Therefore, we think we got correct answers from good sources. 

The thesis can be criticised for the fact that it is only based on two interviews, and that 
those interviews are conducted with similar employees. On the other hand, we could com-
pare the interviews and see if this was just one person’s view, or if others expressed the 
points of view. The written report that we used also helped much. Since this was an inter-
nal report discussing questions very similar to our interview questions, we felt we could 
avoid the respondents trying to promote their system. 

We have used different methods to avoid faulty interpretations because we recorded the in-
terviews and then made literal transcripts. These transcripts were discussed within the 
group to be sure that there were no faulty interpretations. Also, the observations we made 
at the company supported the answers given by the respondents, in the sense that we felt 
the same positive spirit that the respondents were talking about. By letting the respondents 
read the conclusion of the interviews we could be certain that their opinions were pre-
sented correctly in the thesis. 
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7.3 Generalisability 
As stated earlier in the thesis, it is difficult to generalise our findings to the whole popula-
tion (warehouses) because of the fact that we have only studied one single company. Al-
though it is impossible to generalise in a pure statistical sense, we sincerely believe that 
companies with business processes similar to Maersk’s will express similar points of view 
regarding advantages and disadvantages of their wireless system. This is somewhat based 
on the fact that Maersk both have warehouses with and without wireless systems, and are 
thus able to compare the two setups. 

7.4 Further research 
We feel that it would be interesting go more into depth about a specific issue we write 
about in this thesis. User acceptance is one part that could be researched much deeper. 
Throughout this thesis we have got the understanding that user attitudes and acceptance 
are very important for a new technology such as a wireless system to be successful. 

Another interesting research question is the quality aspect. Quality, which has been 
Maersk’s driving factor with its wireless system could be researched more thorough, and 
examine more specifically what effects the wireless system has on the quality. 

A case study on Maersk’s coming implementation would be a great opportunity to research 
these questions. 
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Appendix 1: Interview guide 
Företag:  Maersk Logistics, Torsvik. 

Intervjudatum: 2004-12-02 

   2004-12-29 

Intervjupersoner: Johan Sandberg, CDC, Maersk Logistics 

   Tobias Crona, Maersk Logistics 

   Gustav Gårdstam, Maersk Logistics 

 

- Vad får vi skriva? Vill du att svaren skall vara anonyma? 
 
- Vad gör systemet? (tänkt som en introduktion) 
 
- Hur många klienter/användare 
 
- Vad är målet med systemet (exempelvis besparingar, effektivitetshöjning, kvalitetsför-

bättringar)? Varför infördes det? 
 
- Vilka arbetsmoment skall systemet stödja? 
 
- Vilka problem löser systemet? 
 
- Innebär systemet att andelen mänskliga misstag minskar? 
 
- Tror du det blir lättare för olika beslutstagare (chefer) att ta olika beslut med hjälp av 

information från systemet? 
 
- Är systemet egenutvecklat eller inköpt? 
 
- Teknik 
 

- Vilken typ av klient används (exempelvis handdator, laptop)? 
 

o Sker någon ”beräkning” i klienterna, eller används dessa bara för med-
delanden och presentation av information? 

 
- Vilken överföringsteknik används? 
 
- Vilka andra system/avdelningar interagerar det trådlösa systemet med? 

o Kommer informationen som samlas in av systemet leverantö-
rer/kunder/andra avdelningar tillgodo? Har insynen i ert lager blivit 
bättre för ”utomstående” partners? 
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- Vad ser du för fördelar/nackdelar med tekniken som används? 
 
- Säkerhet 

 
o Vilka risker bedömer du som aktuella? 
 
o Ser du säkerheten som en viktig fråga i systemet? 

 
o Arbetar nu aktivt med säkerhetsfrågor? 

 
- Vilka problem upplever/upplevde ni med tekniken? 
 

- Batterikapacitet, bandbredd, frånkoppling, täckning 
 
- Vilka problem upplevde ni vid installationen? 
-  
- Hur ser användarna på systemet? 
 

- Upplever de systemet som krångligt eller som ett välkommet hjälpmedel? 
 
- Hur upplevdes systemet vid installationen? Har attityden förändrats efter hand? 

 
- Upplevs systemet som lyckat, användbart? Har det levt upp till förväntningarna? 
 
- Planeras någon vidareutveckling/utbyggnad? 
 
- Tycker du mobila/trådlösa system bara är lämpliga för just sådana här miljö-

er/avdelningar eller kan det va något för andra avdelningar också. 
 
- Mobila/trådlösa system utvecklas nu ofta för just en sak, t.ex. lagerhållning, men mer 

och mer utvecklas det till att system blir mer täckande över flera avdelningar, har du 
sett denna utveckling och vad tror du om den? 

 


