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Preface 
The idea of using RFID came to our attention when we first heard of the concept many 
years ago. Through the passing years we collected information and read about this new 
phenomenon in articles and websites. When people wondered what RFID meant in a 
paper notice, we knew that it would be the start of something big. Appearing as a star on 
the sky of emerging technologies, more and more systems include RFID, often without 
the client even knowing what the technology does or how it works. In this paper we 
have learned a lot about RFID and have satisfied a little of our thirst for knowledge. 
Now after hardships and different problems, long nights of writing after work, planning 
and researching, we are close to the goal that we set a long time ago. We could not have 
done it without the commitment of teachers of MSI, whom we thank with our hearts. 
 
We would, especially like to thank David Nadel for his sharing of knowledge and for 
guidance during the process of creating this bachelor thesis. 
 
We are also grateful to Johan Barrdahl, store manager at Clas Ohlson in Växjö, for 
taking his time, lending products for our system and for having a general interest in our 
work.
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Abstract 
______________________________________________________________________ 
 
Authors:   Toni Baslakovski and Daniel Grubb 
 
Title:   Presenting Product Information: Helping Customers’ 

Decision Making, Using a Personal Mobile RFID Reader 
 
University: Växjö University, Sweden 
 
Department: School of Mathematics and System Engineering 
 
Problem drafting: Is it possible to give the customer larger foundation for 

decision making of contemplated product by presenting more 
extensive and personal filtered information regarding the 
product, with the help of a personal RFID-reader? 

 
Methodology: In this bachelor thesis, we used constructive research to build 

the prototype in which we used a conceptual-analytic 
approach to gather the information to build it. Empirical 
studies were used for evaluation. 

 
Results: Our conclusion shows that even though it is possible to 

increase the basis on which the customers make decisions, 
through a RFID system, there are several issues that need to 
be addressed and taken into consideration before making it 
possible to implement such a system. 

 
Keywords: RFID, Personal reader, product information  
 
 
 

MEC730 Bachelor Thesis in Media Technology 
Grubb & Baslakovski 2006-11-02 

2



Index 
Index ................................................................................................................................. 3 
Table of figures................................................................................................................. 4 
1 Introduction ................................................................................................................... 5 

1.1 Background............................................................................................................. 5 
1.2 Aim ......................................................................................................................... 5 
1.3 Problem discussion................................................................................................. 5 

1.3.1 Problem drafting.............................................................................................. 6 
1.4 Target group ........................................................................................................... 6 
1.5 Limitations and research directions........................................................................ 6 
1.6 Thesis framework ................................................................................................... 7 

2 Methodology.................................................................................................................. 7 
2.1 Scientific approach ................................................................................................. 7 
2.2 Methodology selection ........................................................................................... 7 
2.3 Constructive research ............................................................................................. 9 
2.4 Work approach ....................................................................................................... 9 

2.4.1 Data gathering ................................................................................................. 9 
2.4.2 Quantitative interviews through a paper survey ............................................ 10 
2.4.2.1 Paper survey ............................................................................................... 10 
2.4.2.2 Reliability of data gathering ....................................................................... 11 
2.4.2.3 Validity of data gathering ........................................................................... 11 
2.4.2.4 Reward........................................................................................................ 12 
2.4.3 Qualitative interviews.................................................................................... 12 

2.5 Mental models ...................................................................................................... 12 
3 RFID ............................................................................................................................ 13 

3.1 What is RFID? ...................................................................................................... 13 
3.2 RFID, examples of use ......................................................................................... 14 

4 Theory.......................................................................................................................... 15 
4.1 Analyses and earlier research ............................................................................... 15 

4.1.1 Mental concepts............................................................................................. 15 
4.1.3 Physical Browsing and the TouchMe Paradigm............................................ 18 
4.1.5 Issues ............................................................................................................. 19 
4.1.6 How to get the customers to use the technology ........................................... 20 
4.1.7 The adaptation process .................................................................................. 20 

4.1.8 Consumer decisions and behaviour ................................................................... 21 
4.2 System Design ...................................................................................................... 24 

4.2.1 Database ........................................................................................................ 24 
4.2.2 Personalizing the reader................................................................................. 25 

5 Empirical studies ......................................................................................................... 26 
5.1 User group ............................................................................................................ 26 
5.2 The tests................................................................................................................ 28 
5.3 Interview results ................................................................................................... 31 
5.3.1 Paper questionnaire ........................................................................................... 31 
5.3.2 Oral interview.................................................................................................... 32 

6 Conclusions ................................................................................................................. 34 
7 Reflections ................................................................................................................... 35 
8 References ................................................................................................................... 37 
 
 
 
 

MEC730 Bachelor Thesis in Media Technology 
Grubb & Baslakovski 2006-11-02 

3



Appendix 1 - Thesaurus.................................................................................................. 41 
Appendix 2 – RFID specifications ................................................................................. 42 

Passive .................................................................................................................... 42 
Active ..................................................................................................................... 42 
History .................................................................................................................... 42 
RFID components and costs ................................................................................... 43 
System components ................................................................................................ 45 
RFID versus barcode .............................................................................................. 46 

Appendix 3 - Paper Survey English ............................................................................... 48 
Appendix 4 - Paper Survey Swedish .............................................................................. 49 
Appendix 5 – Test person Instruction in English ........................................................... 50 
Appendix 6 – Test person Instruction in Swedish.......................................................... 51 
Appendix 7 – Database table of Product ........................................................................ 52 
 
 
Table of figures 
 
Figure 1: Thesis framework for this study                                                 
Figure 2: Järvinens taxonomy of research methods                                                 
Figure 3: Research built on use of artefacts 
Figure 4: How we try to reach a high reliability, using Trost´s four components for 
reliability 
Figure 5: RFID tag 
Figure 6: Paying gas with Exxon Mobil’s Speedpass 
Figure 7: Probable user concept 
Figure 8: Our system 
Figure 9: Separate tags with information provided by the store 
Figure 10: The enclosed tag with information from manufacturer 
Figure 11: Issues to be taken into consideration 
Figure 12: The adaptation process 
Figure 13: Involvement theory 
Figure 14: Kotler’s et al. (1999:251) consumer behaviour model 
Figure 15: Database table of Product 
Figure 16: Gender distribution and technology interest 
Figure 17: Testing table 
Figure 18: Our RFID tags 
Figure 19: Information display 
Figure 20: Two of the test subjects 
Figure 21: Operating questions 
Figure 22: Information retrieval 
Figure 23: System success rate 
Figure 24: Future interest 
Figure 25: Mobile phone sales, Sweden 1993 to (prognosis) 2006 
Figure 26: Supply chain areas of use and benefits  
Figure 27: Costs of implementing a RFID system 
Figure 28: The technical details on Nokia 5140i and the Xpress-on RFID Reader Shell 
Figure 29: The standards of barcodes today 
Figure 30: Explanation of the EAN 13 numbers 
Figure 31: Main technological differences between barcodes and RFID 
 

MEC730 Bachelor Thesis in Media Technology 
Grubb & Baslakovski 2006-11-02 

4



1 Introduction 
 

1.1 Background 
Through the entry of new technologies, such as RFID, the way one can perceive 
business models changes. These new technologies can be used to maximize the benefits 
of the information flow from a retailer to a customer. So far, most RFID-solutions have 
only been adopted between retailers and their suppliers (B2B, business to business) and 
not between retailer and customer (B2C, business to customer) although more and more 
systems are adopted for the use of customers and visitors. Still most of these are in a 
development stadium and have not fully been implemented e.g. in stores. So far there 
have been prototypes in the customer segment areas in the retailing business, but not 
many that actually deal with the customer as an operator of the reader in the form of a 
mobile phone enabled to use RFID. Designer store Prada has done a large scale project 
tagging their products and giving their customers RFID cards, but the readers are 
operated by staff. Personal RFID-readers is a new technology and it is not commercially 
available in general stores or included in customer mobile packages yet. "It's still very 
early yet," Nokia director Gerhard Romen recently said, when asked when RFID phones 
may become commercially available. Nokia recommends their mobile readers in areas 
such as Maintenance & Repair, Utilities, Security & Guarding, Pharmaceuticals, Health 
Care, and Government. However, as the technique gets more widespread and smaller in 
size, more and more readers will be integrated in mobile phones. 
 

1.2 Aim 
 
The aim is to create a prototype that can help us evaluate if a personal mobile RFID 
reader can help the customer decide which product to buy, by providing additional 
personalized information about a product. We want to find out if the customer’s 
decision making can be affected in the retail store by this new technology. 
 

1.3 Problem discussion 
 
In a store where the customer normally only gets a product presented through a visual 
image of the package, together with price and product name, there may be situations 
where one wants to know more about the product. This may be problematic as the 
packaging may present other information compared to similar products, or inadequate 
information and the store salesclerk may not know either. With the help of a RFID tag 
placed at every product, and a personal RFID-reader, which in the near future may be 
placed in most mobile phones, additional and standardized information may be 
presented to the customer. In a convenient way the customer gets more information that 
may increase the basis on which he or she makes the decision on what product to 
choose, especially when presented with several similar products, not always displaying 
all their product information, or presenting the information in the same way. 
 
By presenting this standardized information, based on personal settings it may be 
possible to increase the benefits of a customer and increase the basis on what the 
product selection is made. Personal settings could be factors as language, gender or age. 
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In this thesis we want to study if this information, presented by a RFID system 
prototype, can improve the decision making process when selecting a product. We will 
describe the foundation for a system solution and implement a prototype to be able to 
evaluate the results of the customer experience of the prototype. 
 

1.3.1 Problem drafting 
 
The previous problem discussion leads to the following problem drafting: 
 
Is it possible to give the customer larger foundation for decision making of 
contemplated product by presenting more extensive and personal filtered information 
regarding the product, with the help of a personal RFID-reader? 

1.4 Target group 
 
The target group consists of persons acting as reference persons, representing the 
available customer group that would be using the solution in a commercial market 
segment. The test group will be persons chosen by us because of their young age. 
 

1.5 Limitations and research directions 
 
We will not mainly focus on aspects such as security or integrity in the prototype, but 
rather on the system prototype and its issues, together with the customer’s response to 
this new technology regarding the problem drafting. The economic part will be 
mentioned briefly to establish a connection to the future use of the technology. We will 
use products of the same type, from the store Clas Ohlson, in the evaluation, and the 
personalized information will be limited to only language selection, apart from the 
product information, in this prototype. Product information will be gathered from the 
Clas Ohlson paper catalogue or from the web. 
The prototype will be limited, not utilizing the actual intended technical solution, but 
developed with XHTML, which in our case is enough to implement the testing. 
Therefore, the technical solution will be described on a theoretical level.  
 
We will use Nokia 5140 with the Xpress-on RFID Reader Shell as the personal mobile 
reader, and the tags enclosed in the package as RFID tags for the products, as these were 
available. Therefore, we have put no economic aspect in using other tags or readers 
even though there may exist more suitable tags regarding esthetical and practical issues 
if implemented in a store.  
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1.6 Thesis framework 
 
 

Introduction  Method Conclusion Empirical 
studies 

Theory  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

In this first 
chapter we will 
give the reader 
an introduction 
to our thesis. We 
will also 
introduce the 
reader to our 
problem 
discussion and 
our problem 
drafting. 

We will use 
Järvinen 
(2001) as a 
foundation for 
our research. 
We will use his 
problem 
solving ideas 
and methods. 
 

We will look 
closer into 
earlier analyses 
and research 
after 
presenting a 
brief 
introduction to 
RFID. 
 

In the last part 
we will reflect 
on what the 
result gave us. 
Was it like we 
thought it 
would be? We 
will also give 
ideas about 
further 
development 
and future 
studies. 
 

The 
empirical 
studies will 
get us the 
empirical 
research 
aspect of our 
study and 
evaluation. 

Figure 1: Thesis framework for this study 
 
 
2 Methodology 
 

2.1 Scientific approach 
 
There are several approaches in science whereas positivism and hermeneutics are the 
largest that we could take into consideration when writing our paper. Positivism is 
where scientific research should not search for ultimate causes originating from an 
outside source but must confine itself to the study of relations between facts, which are 
directly available to observation (Thurén 1999:14-16). 
Hermeneutics may be defined as the theory of interpretation and understanding of 
information through empirical means and studies (Thurén 1999:45-48). 
 

2.2 Methodology selection 
 
The methodologies are only tools to help us conduct scientific research and to reach our 
conclusions. If we emanate from Järvinen´s (2001) taxonomy of research methods, we 
can gather and decide upon the methods that we will use in our research.  The arrows 
show the mode of procedure. 
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Research approaches 

Approaches studying reality Mathematical approaches 

Researches stressing what is 
reality 

Researches stressing 
utility of innovations 

Conceptual-
analytical 

approaches 

Approaches for 
empirical 
studies 

Innovation-
building 

approaches 

Innovation-
evaluating 
approaches 

Theory-
testing 

approaches 

Theory -
creating 

approaches 

 
Figure 2: Järvinens taxonomy of research methods (Järvinen 2001:10) 

 
In our research approach we will not have a mathematical approach, but one that studies 
reality. The study will partly consist of research in the shape of the apprehension of 
reality through the information we want to emphasize, and will be founding for the 
artefact creating part. Through a conceptual-analytical approach we gather the 
information needed by literature studies to create the concept behind the artefact. We 
then use the empirical approaches to study the result of our evaluation but we are not 
obliged to go further down the taxonomy as we are neither testing nor creating a theory.  
 
The second part of the study is the research based on the using of artefacts. As the 
conceptual-analytical foundation is ready, the artefact building approach takes place to 
finally be concluded by the artefact evaluation approach. 
 
 
 
   
 
 
 
 
 
 
 
 
 
 

RESEARCH  

Research on reality 
perception 

Conceptual 
analysis 

Research on artefacts 

Artefact 
building 

Artefact 
evaluation foundation 

Figure 3: Research built on use of artefacts 
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2.3 Constructive research 
 
This methodology is well adapted for a real world problem, provided that there is a 
good possibility to really test the solution’s validity and impact, that is, to measure the 
desired effect. The methodology requires the user to have an extensive theoretical 
ground to stand on before he or she starts with the creating of the artefact. This to ensure 
the possibility of feedback to the theory, through the empirical results the constructor is 
likely to gather. As stated earlier, the artefact will be innovative which is, at the time of 
writing, non-existing in this specific context. As of this, comparisons can not be made 
with prior versions. 
 
In the methodology there is a conception of the three stages: The Initial State, The 
Building Process and The Target State. In the creation of the artefact, it is essential to 
know where one stands at the beginning of the project, i.e., what does exist today? How 
have earlier efforts been made to solve problems in this area and what have been the 
results? Moreover, the landing of the project is important. How do we know when it is 
done, do we know how the artefact will perform in the end? We must find out present 
conditions by literature studies and inspections of existing solutions. Through 
examination of different techniques and technology that are available, we will move on 
to the final stage of the building process, where the problem hopefully will be solved. If 
such a solution will occur, our intention is to test the artefact on a number of evaluators 
from the target group in our evaluation. 
 
As we know the final destination of the project, the theoretical base as a basis for 
developing the functional prototype is the major work. To be able to answer what 
information needs to be given and how, using the mobile, personal RFID reader is 
important. These are questions that need to be answered before the artefact can start 
forming. 
 

2.4 Work approach 

2.4.1 Data gathering 
To evaluate the artefact we created, we have planned two different methods to gather 
the hard and soft data we investigate: the quantitative and the qualitative method 
(Holme & Solvang 1997:13). We will gather the data in an environment where the test 
subject feels safe and calm with none or at least as little external interference as 
possible, in order not to influence or affect the answers (Trost 2005:44).  
 
We are going to do a quantitative survey on all persons in the test group and a 
qualitative survey on fewer test persons, because we want to get a credit value from the 
tests i.e. how many persons from the test group thought that our solution helped them to 
choose the desired product? From this group we select persons at random and do 
qualitative interviews to get information of what can be improved. 
 
All data will be processed by hand when fully collected, and inserted into tables for 
measurement and a better overview, helping us to draw conclusions. 
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2.4.2 Quantitative interviews through a paper survey 
Quantitative interviews are usually a way to measure data collected statistically and by 
categorizing the answers in different levels we can create statistics of how well our goal 
has been met. The amount of data gathered is often less than the qualitative method, as 
the survey has got exactly the same questions and the result is measurable when static 
numbers can be put in comparison (Trost 2001:15). The paper survey is called an 
instrument of measurement by Trost (2001:11). This instrument is what we are going to 
use to get a statistically measurable value in our investigation and research. 
 

2.4.2.1 Paper survey 
 
The aim with this survey is to obtain the number of evaluators who experienced the 
created artefact as a help in the process of finding and selecting the product they needed 
or that fitted their needs the most, in comparison to the process without the help of the 
artefact.     
 
The questionnaire (Appendix 3 and 4) has been formed according to the given 
guidelines from Trost (2001:63-91) and start by asking for nominal variables that rather 
than scales, are classifications (Trost 2001:17-19).  
 
The first part, consisting of questions about sex, date of birth, and technology interest 
are to categorize the evaluation group more precisely, in order to detect any 
fluctuations. Age is normally a variable classified as a quote- or interval –ranking, but 
can be, in conjunction with other variables, a category if interpreted as e.g. younger 
male (age: 20-25, sex: male). Age is almost always a variable closely linked to 
behaviour and opinions.  
 
The second part is the evaluation part, where the response to our field of interest 
regarding the artefact is investigated. This is made by attitude questions, with a ranking 
system as answer options. The questions are in a controlled order, making sure that the 
main questions are not clouded by any other problems. Furthermore, they give us a brief 
usability evaluation of the artefact itself. First we need to know that technical problems 
were not factors that influenced the results. After that, it must be clarified how much of 
the information could be interpreted and how much of the sought after information was 
found. Although the questions all together interpreted in context are the most valuable 
result of the paper survey, the penultimate answers what we originally wanted to know: 
if the information presented by the RFID-artefact did help the person to find the product 
they where looking for and the need for such a product compared to not using the 
system. The last one asks if there could be an interest in this new technology, now that it 
has been presented to the user. 
 
All answers are classified into ranking systems, enabling us to input data into an 
application device such as Excel, to produce graphs showing percentage and other data 
that we can interpret. 
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2.4.2.2 Reliability of data gathering 
Trost (2001:59-60) describes reliability as the stability in a measurement, so that it is 
not influenced by random factors. In context this means that the measurement would get 
the same results if measured again. 
 
Trost identifies four different components that add up to the total reliability: 
Congruence, Precision, Objectivity and Constancy. Below we describe each component 
and how we had them in mind when planning and putting together the evaluation and 
data gathering material.   
 
Component Description Our oral interview Our paper survey
Congruence  Similarity of questions, 

measuring the same thing 
By creating a template, we 
can minimize the chance of 
asking different questions 
meaning the same thing. 
Some variations are needed 
though, as we want to have 
a deeper understanding of 
the test subject, which may 
lead to side-tracks. 

The same pre-printed 
survey is handed to 
all the test subjects, 
presenting exactly the 
same questions. 

Precision How the interviewer or test 
subject registers the same 
answers  

By making the questions 
and answers in an easily 
comprehensible language, 
without negations or 
complex words, the 
question will hopefully not 
be misunderstood. 
Answers will be fully 
recorded and analyzed by 
both authors. 

Same as oral 
interview apart from 
the answers which 
will be applied on the 
paper survey. 
Alternatives for 
answers where 
developed according 
to Trost´s guidelines 
(2001:63-90). 

Objectivity How different interviewers 
interpret and registers the 
same answers 

The same interviewer is 
used, enabling us to 
interpret and register the 
same answers in an as 
similar way as possible. 

N/A 

Constancy Aspects as time and 
attitudes do not change in a 
short time aspect 

All data gathering where 
collected within the same 
time span, and on a 
weekday, minimizing the 
chance of influence from 
the, to us known, aspects.  

Same as oral 
interview. 

Figure 4: How we try to reach a high reliability, using Trost´s four components for 
reliability (2001:60) 

 

2.4.2.3 Validity of data gathering 
Measuring what we are supposed to measure and not any other factors, we are given a 
high validity of the data gathering. Being aware of this and following the guidelines 
Trost (2001:63-90) accounts for, we can acquire a high validity. 
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2.4.2.4 Reward 
Offering a reward, there is a risk of getting test persons who are only interested in the 
reward itself. However, as we have narrowed down the target and evaluation group to a 
bias group of younger persons interested in technology, we have decided to offer them a 
reward consisting of a cinema ticket. This is to make them feel appreciated for their 
effort and the value is within our research budget. 
 

2.4.3 Qualitative interviews 
Whereas the quantitative interview often has numbers, the qualitative normally has 
none. The qualitative interview is to understand how and why the test person thinks the 
way he or she does (Trost 2001:60). The information we get here is not meant for 
general validity testing, but for interpretation and getting a deeper understanding 
(Holme & Solvang 1997:14). The interview could be documented with the help of tape 
or video recorders, but also by taking notes, which is the method that we will use. The 
interview could be of two different kinds: either with low standardization or high 
standardization. In the high standardization, all questions must be asked in the same 
way, same order and same tone of voice and no follow-up questions or additional 
questions may be asked. The low standardization gives the interviewer a greater 
freedom to explore the reasons and mind of the test subject (Trost 2005:19). Therefore 
this is the kind of qualitative interview that we will use. The drawbacks with a low 
standardization are that the questions may lead into side tracks, but we are aware of this, 
and will try to minimize the risks of this happening, by creating a template to get a high 
structure (Trost 2001:55-59). 

2.5 Mental models 
Users create mental models taken from reality to simplify and try to understand 
situations and connections. This is a kind of preconceived notion to save energy on 
thinking, to foresee a course of events and what the outcome of this could be. This can 
be applied to the user interface, and especially graphical. If we click on a printer icon, 
the final goal is not to click the printer but rather a part in the process of printing a 
paper. If the clicking does not lead to the printing, the mental model collides with reality 
(Redmond-Pyle & Moore 1995).  
 
This is something system interface developers and all developers of prototype in general 
need to take into account when developing a system. The mental models of graphical 
user interfaces are normally based on earlier experiences and what seems logical to the 
user; for example throwing a document in the waste paper basket when wanting to 
delete it. As Cooper (2003) points out, the user doesn’t need to understand the exact 
mechanism behind every command, just what is expected of the command. Reading an 
RFID tag is a mechanical job for the user and he needs only to do what is natural and 
easy to understand. As this will be a new technology that the evaluation group will use, 
it is crucial that earlier user mental models are taken into consideration. 
 
Recognizing these mental models one can minimize sources of error in creating the 
whole system, from reading the tag to presenting and browsing the product information. 
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3 RFID 
In this chapter we will introduce what Radio Frequency Identification (RFID) is and 
some examples of use today. For further reading of RFID history and technical 
specifications, see Appendix 2.  
 

3.1 What is RFID? 
 
Radio Frequency Identification (RFID) is a term for a system that transmits information 
from an object (tag) to a reader. It belongs to the group of automatic identification 
technologies (RFID Journal 2006).  
In the AUTO-id group, there are other technologies included, like bar codes and optical 
scanners. These, just like RFID, are made to reduce the amount of time and labour to 
input data manually and receive data automatically. Bar code systems are known as 
being systems where you require a person to scan a bar to gather data, while RFID is 
made to enable automatic scan on tags and transmit the information to a reader or a 
computer. The RFID tag, that can be as small as a grain of rice, consists of a microchip 
radio aerial placed on an underlying layer. Being that small, the chip can store 
information. It can store up to 65 kilobytes of data, containing information about a 
product’s manufacturing date, country of origin, etc. 
  

 

 
Figure 5: RFID tag, from rfid-informationen.de  

 
To get information from a tag, it needs to get scanned with a reader. A reader can be a 
cell phone with a RFID kit or a specific RFID reader, which with internal or external 
antennas emit radio waves and receive the signals back from the tag. The reader then 
converts the information gained from the tag to usable information.  
The RFID tags were expensive earlier, even though thousands of companies have been 
using the technique for a decade or more. Today, the tags are cheaper and the RFID 
systems may generate a lot of savings to companies, according to RFIDjournal  
 
There are two main types of RFID tags, passive and active tags.  
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3.2 RFID, examples of use 
RFID is produced to maximize company benefits and to help consumers with everyday 
work. In the late 1990s, Exxon Mobil introduced Speedpass, a RFID system that made it 
possible for costumers to pay for gas automatically. They received a small, passive 
transponder that they could put on their key chain. To pay for the gas, all the customer 
needed to do, was to wave the keytag close to the reader built into the gas pump. With 
over 5 million users, it became one of the most popular consumer RFID devices in the 
world (Krakow 2006)  
 

 
Figure 6: Paying gas with Exxon Mobil’s Speedpass 

 
MasterCard and Visa are experimenting with the RFID technique to give the costumers 
a smart way to handle small payments with a key card. There is an international 
standard for paying with MasterCard and Visa, but there are no stores that will allow 
costumers to pay using RFID yet.  
 
Mobile phone payment has been tested on various locations. A vending machine where 
payment could be done by calling a number were equipped with tags containing the 
same number. Using the RFID reader in the mobile phone removed the effort of 
examining and entering the number and was perceived to be easy to use (Pohjanheimo, 
Keränen, Ailisto 2005:90). 
 
RFID is not only made for consumers so they can use a convenient payment system. 
Merloni Elettrodomestici is an Italian company that has created a smart washing 
machine (RFID Journal – Merloni Unveils RFID Appliances). Their idea is to put tags 
on the clothes and a reader in the washing machine. The reader scans the clothes and 
tells the machine in what temperature to wash the clothes, based on the information 
from the tags. The more cloth manufacturers that would weaving tags into their clothes, 
the better the machine would work (Boutin 2003)  
Snagg in Palo Alto, California, has created an electronic registry for musical 
instruments. They put tags with information about the instruments, such as the license 
number, on valuable instruments. If an instrument is recovered after being stolen, the 
police can contact Snagg to help find the owner. 
Another example, originally developed for disabled people, is the using of business card 
or photos to make phone calls. A tag containing the number of the person on the 
business card or photo initiates an application in a reader-enabled mobile phone that 
calls the person. 
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4 Theory 

4.1 Analyses and earlier research 
 

4.1.1 Mental concepts 
Hsi and Fait (2005) discuss the mental models of RFID through their research of using 
the technology in museums, but the results are applicable on most of consumer 
solutions. This is needed to be taken under considerations when developing a system to 
be used in a commercial context.  
 
 

Reader

User

Request 

Information 

Product   
(RFID tag) 

 
Figure 7: Probable user concept 

 
Common mistakes of museum visitors when using the system are to quickly swipe the 
two components (reader and tag) too fast, to wave them too far apart, out of range but 
also placing them in the correct position but removing them too quickly before the 
information is read. Some persons had a mental model of the components as a mini 
writable hard drive, storing all the information on location. (Hsi and Fait, 2005:65) 
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Reader
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Database 

GPRS Information

Web site 

Request 

Product ID 

Generates  
content 

Product 
(RFID tag) 

 
Figure 8: Our system 

 
We agree in the suggestion from Hsi and Fait (2005) that public instruction on display 
and perhaps a person demonstrating in the initial stage are advised to perhaps not 
correct the mental models, but at least to address the physical operating problems. Other 
solutions could be better design of the components, which we aim to succeed in our 
system, to eliminate that as a faulty factor.  
 
Several technological systems have already been implemented successfully like the 
credit card in stores and the barcode scanning. When one standard on RFID for 
consumers is developed and used, the mental model of consumers could be changed to 
make them better understand both technology and operation, in order to change 
procedures, thus getting a lower faulty factor. 
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4.1.2 Providing Information 
One important question is who and how to place the RFID tags on the products. 
Assuming that either all the information is stacked in the tag or just an address, it can be 
applied two ways: 
 
Alternative 1    

Product

Store 

Tag 

Provides 
information 

 
Figure 9: Separate tags with information provided by the store 

 
One alternative is when the store puts own tags in connection with the product. In this 
scenario the store can provide its own information like pricing and supply. 
Advantages: The information can be standardized for the typical customer to make 
comparisons easier, it is cost efficient for big chains of stores like Clas Ohlson. One of 
the most important positive factors is that no tags are carried out from the store, 
improving the privacy of the customer; If not carrying any traceable tags, the customer 
is protected from getting “read” by others (see figure 17:Privacy). 
A major drawback is the increased cost if they are placed on each product, also 
decreasing the privacy issue mentioned above. 
 
Alternative 2 

Product

Manufacturer 
Tag 

Provides 
information 

 
Figure 10: The enclosed tag with information from manufacturer 

 
Another alternative is the case when the manufacturer puts the RFID tag in the package 
directly, just like the barcodes are placed on almost all packages today. The 
disadvantages are that one does not get a standardized representation of information: 
each manufacturer will enclose their own way of structuring and presenting what they 
find most important. They perhaps even will emphasize the strength of the product, 
while withholding its weaknesses. If the data was to be changed by the store, it could be 
done in batches. The advantage is that it decreases the cost and product administration 
for the store. In a supply chain view, it would be practical to have tags not placed at the 
central warehouse of Clas Ohlson, and then batch reprogrammed with an automated 
routine to exist to minimize administration. 
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Our prototype will use the first alternative as it seems most optimal for our type of 
system and we find it at the moment, with the present level of technology state, most 
suitable in general. 
 

4.1.3 Physical Browsing and the TouchMe Paradigm 
The main purpose of the Physical Browsing paradigm is to make various interaction 
services available through the web just by launching it from the touching of a tag. This 
approach is intuitive and functions well with a personal reader and tags (Pohjanheimo, 
Keränen, Ailisto 2005:91). 
Pering, Ballagas and Want (2005:59) also conclude that “Scanning a tagged object to 
trigger a specific interaction is just about the simplest conceivable technique for achieving 
that goal.” 
 
The concept of Physical Browsing consists of, according to Välkkynen (2003:31-34), 
three types of interaction paradigms: 
 
Scan me: A person carrying a RFID reader automatically gets a scan of the surrounding 
RFID tags whenever he moves around or enters a new area. A list of tag services is 
provided on his reader and the one that catches his interest can be chosen to be 
interacted with. This is a way to interact with a real, physical and tagged object.  
 
Point me: The user can choose tags by pointing at them with a reader working with an 
optical beam or infrared.  
 
Touch me: Using the most natural of the three interaction paradigms: the touching, the 
user simply touches the tag with his reader to interact with it. The user does need to 
identify the location of the tags. This is extremely well suited to cases where many tags 
are close to each other e.g. in a store 
 
After analyzing the three paradigms in the physical browsing point of view, 
Pohjanheimo, Keränen and Alilisto (2005) came to the conclusion that in the aspect of 
an ever increasing spread of RFID systems and hardware, the TouchMe paradigm has a 
very large potential. Especially as the personal mobile reader in the form of a mobile 
phone can be integrated so easily. 
 
When scanned, the mobile starts the XHTML browser in the mobile phone delivering 
the information stored in the tag, which in this case is a Universal Resource Locator 
containing the product ID number. This ID controls what information should be 
delivered back.  
 
Examples of systems using the TouchMe paradigm are Cooltown described by 
Kindberg (2000). The system use multiple tags placed on different objects in different 
rooms, which enables web browsing on associated pages with personal mobile devices. 
Similar to that, is the E-tag (Want, Fishkin, Gujar, 1999) that through reading of a tag in 
a book would bring up a web page on the mobile device showing relevant information 
on the book.   
 
The more objects in our surrounding that become tagged, the closer to ubiquitous 
information retrieval we are. 
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4.1.5 Issues 
Pering, Ballagas and Want (2005:58) deal with three important issues to make their 
RFID-system Elope, that are applicable on most RFID-based systems, and is in many 
ways similar to ours. The figure 17 lists them, the issue description and our aspect of 
them: 
 
Issue Description Our aspect 
Privacy In a RFID-keycard or the 

new Swedish passport, where 
the person could be traced or 
someone could read personal 
information, privacy 
becomes a very important 
matter. If personalized 
information is supposed to be 
given, personal information 
needs to be given. 

By carrying only a reader and not any 
traceable tags, the customer is protected 
from getting “read” by others. But the 
main aspect of getting personalized 
information is that the more information 
you give away of yourself in, the more 
specified and customized information is 
received. One solution could be by not 
requiring unnecessary personal 
information like race, religion and weight 
other than when it is relevant e.g. race for 
make-up, religion for holy symbols and 
weight for food. Another solution could 
be a classification of your personal 
settings enabling a system to read some of 
your preferences only after your specific 
acceptance. Our system only requires the 
language as preference, but as more 
advanced prototypes and implementations 
are made, the issue needs to be dealt with. 
 

Affordance How do customers know 
that/what products are tagged 
and what happens when 
read?  

Social and cultural factors are important 
when introducing new technology. Most 
people today know how to use a mobile 
phone through society’s acceptation and 
embracing of this technology when it was 
introduced. If RFID becomes a standard 
technology in mobile phones, together 
with the branding of all products. Some 
kind of signs with information on that the 
products are tagged and how to read them 
would be useful in the stores.   

Trust How might the customers 
learn to trust the system to do 
what it is supposed to do? 
What if it collects private 
information for commercial 
purposes from the mobile 
phone, or displaying 
irrelevant information 
instead of showing what it 
supposed to do? 

By minimizing annoying results and 
errors in the system and not abuse the 
confidence of the customers, one can 
build trust in the system. The danger is, 
like with the Internet and mail-services, 
that less honest systems make the whole 
technology less trustworthy.   

Figure 11: Issues to be taken into consideration 
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If the products are tagged they need to be deactivated or destroyed at the check-out to 
eliminate the possibilities of being ”read” outside the store.  
According to Günther and Spiekermann (2005:73-74), 73.4% of the test subjects in their 
study of a RFID-based shopping system preferred the RFID tags permanently deactivated at 
the checkout, even though there would be advantages like getting money on return bottles if 
they were still active.  
 
They also concluded that consumers with higher education feels less informed, less 
empowered, less able to make choices and more helpless regarding ubiquitous RFID 
technology, in comparison to those with lower education. 
 

4.1.6 How to get the customers to use the technology 
The consumers need to compare the value they get from using RFID to the risks they 
take by using it before knowing if they are willing to use the system. 
Eckfeldt (2005:79) lists three basic ways to provide the extra value needed for 
customers to embrace the technology: 
Peace of mind – The primary objective is the security and privacy of the customer. If 
the customer knows that no tracking or unnecessary information collecting is made, and 
that the private data that are collected are only available to authorized persons so that it 
is protected from intrusion, the customer can get the peace of mind improving the value 
of RFID 
Consumer convenience – The value of convenience is very important as customers 
want a uncomplicated process instead of a quite circumstantial process of e.g. paying 
for gas, which the above mentioned ExxonMobiles Speedpass has shown. 
Improved service – To increase the service with the RFID-technology is a main 
concept of increasing the value to the customer. In our case we want to give the 
customer personalized information suiting his needs and as the examples of providing 
extra features and extra information like in museums, and in the Prada store where the 
customer get additional multimedia displays, the improved service part is almost 
unlimited in its field.  
 

4.1.7 The adaptation process 
The adaptation process, created by the communications researcher Everett Rogers, 
describes the road from being conscious of a new innovation to using it (Nitsch 2000). 
The process points out that before the users will get a need for the solution, they need to 
know that it exists. Not many persons outside the group of people whom have an 
interest in technology knows about RFID, even though they might have been using it in 
key-cards or toll-systems for some years now. After the awareness of RFID has been 
awoken, and the need of it in systems already in use, people will try the solution to 
evaluate different alternatives, before it starts getting used, perhaps conservative, before 
adapting to the new technology.     
 

Awareness Interest Evaluation Trial Adaptation 

 
Figure 12: The adaptation process (Kotler 2002:223) 
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It is very important for the eager advocate of the new innovation, may it be creator or 
just supporter, to let the new users move to the right in the model rather than just letting 
them stay in one phase, to be able to let them adapt and embrace this new innovation. 
 
An example of this adaptation process for new innovations in mobile technology is the 
way people went through the steps when it came to using SMS, or Short Message 
Service. Today most mobile phone users have adopted the technology and are using it 
frequently. 
 

4.1.8 Consumer decisions and behaviour 
 
In order to understand the consumer behaviour and the process of the product selection, 
one must understand the psychology and why a certain decision making occurs. One 
theory explaining this is the involvement theory. This theory describes different factors 
in three phases that influence the choices a customer creates. 
 

Phase 1 
Context 

Phase 2 
Influences 

Phase 3 
Results 

Individual context: Experiences, values and 
expectations 
Reason for purchase: Personal usage or gift 
Product type: Direct or indirect experience 
Encourages purchase: Friends or media 

Level of personal engagement: High or low 
Focus: Product or communication 
Duration: Short or long-term engagement 

Low involvement: Purchase, then attitude 
High involvements: Attitude, then purchase 

  
Figure 13: Involvement theory (Fill 2002:96-97) 

 
Phase one states that the level of involvement depends on earlier experiences, values 
and expectations. Also to whom the product is bought, the type of experience, and the 
inspiration to the purchase is included in the level of involvement process. 
 
Phase two contains three main factors, the level of personal engagement, the focus i.e. 
what the product really communicates, and the duration of the engagement in the 
product to the customer. 
 
Phase three describes that low involvement is characterized by the customer buying the 
product before having an opinion or attitude to the product. A high involvement process 
on the other hand means that the customer already has an opinion and an attitude to the 
product before the purchase. 
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Levin and Gaeth (1998:375) emphasize that product information can have an impact on 
consumer decisions if it is given prior to the first hand experience, the same attitude 
mentioned in the case in the involvement theory where there is low involvement in 
phase three. This is product information given to the customers through the RFID-
system, framing the customer experience, arousing the expectations. The difference to 
advertising is that in our case only objective, true and standardized information is 
presented. In a store there are several sources of information and when they are 
integrated, the impact may differ depending on what information is presented, and in 
which order. By standardizing the information in the system, we hope taking a step out 
of the information sum as a detached and objective source. 
 
Another consumer decision model is created by Kotler et al. (1999:251) also mentioning 
the involvement, but considers the decisions when customers are to choose between 
several products of the same type, just like the ones we evaluated in our trials.  
 

 
Complex 
buying 

behaviour 

 
Variety- 
seeking 

buying behaviour 

 
Dissonance- 

reducing 
buying behaviour 

 
Habital 
buying 

behaviour 
 

High involvement Low involvement 

Significant 
differences 

between brands 

Few differences 
between brands 

 
Figure 14: Kotler’s et al. (1999:251) consumer behaviour model 

 
The consumer decision process is different in different situations and what type of 
product the consumer is buying. The consumers behave differently, depending on if 
they buy shoes compared to a battery charger. The behaviour of the consumer has to do 
with how expensive, risky and whether there are differences between brands. When 
consumers are highly involved in a purchase they have a complex buying behaviour. 
The consumers can observe the differences between the brands where they are in the 
learning process to get expectations about the product.  
The next step is Dissonance-reducing buying behaviour, where the consumers are 
highly involved in a risky purchase with an expensive product. The difference between 
the previous step is that they have knowledge about the product they want and that the 
consumers see little differences between the brands. For example, the consumers can be 
highly involved in purchasing a carpet, but they can not see the difference between the 
brands in a specific price level.   
Habitual buying behaviour arises when the consumers have a low involvement and 
where there are few differences between the brands in the price level. The consumers do 
not search for detailed information about the product and they do not put any 
importance in which brands to purchase. For example, when the consumers are buying a 
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bag of potato chips, they pick a bag of chips which logo they can recognize. They do 
not care about the brands, but they buy products they are used to. 
Variety-Seeking Buying Behaviour, where consumers have low involvement and where 
they can observe significant differences between the brands of the products. The 
consumers in this category buy varieties of a product. For example, one day they can 
buy a pack of cookies and eat them, but the next time they will by cookies they will buy 
a different brand. By this behaviour they do not buy the different brands because they 
are dissatisfied, but because they are bored. (Kotler et al. 1999:251-253) 
 
Some stores already know of marketing theories and strategies and especially large 
chains like Clas Ohlson. But to know and adapt to this research results and theories, we 
can take certain variables into consideration that they could not have done without a 
similar system. 
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4.2 System Design 
 

4.2.1 Database 
To be able to decide some of the database fields in the product table, we can refer to the 
complete Ubiquitous Shopping System discussed by Roussos and Kourouthanasis 
(2003) where one of the most attractive features would be “access to complete and 
accurate descriptions of products including price, size, ingredients, suitability for 
particular uses and so forth;” As we are only limited to battery chargers in our 
prototype, naturally factors as ingredients must be dropped. Information regarding the 
products can be found at the Clas Ohlson website and by mining information from 
there, we can extract the correct information on the products. 
We came up with the following database table: 
 
Field Data type Description 
Product_ID INT UNSIGNED 

auto_increment 
Primary key and 
unique ID for 
product 

Picture Image or VARCHAR 
(50) 

Picture of product 

Manufacturer VARCHAR(30) Name of the 
manufacturer 

Model VARCHAR(30) Model name 
Price Float Consumer price of 

the product 
Stock INT (5) UNSIGNED Number of products 

in store 
Battery_Capacity VARCHAR(20) Number of batteries 

it can load at the 
same time 

Charging_Time VARCHAR(20) Recharging time 
Battery_Type VARCHAR(20) Type of batteries 

it can charge 
Battery_mAh VARCHAR(20) mAh of the battery 
Suitable_Use VARCHAR(100) If other suitable 

use 
Extra_Functions VARCHAR(100) Extra functions 

like discharging or 
mobile phone 
charging 

Figure 15: Database table of Product 
 
As suggested by Pering, Ballagas and Want (2005:58) one could have the URL point to 
a web server running on the mobile device itself, but in that case the store would have to 
provide the customer with the mobile device, not being able to read any personal 
settings already inputted in the customer own mobile phone.  
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4.2.2 Personalizing the reader 
Unlike the complete shopping system mentioned in by Roussos and Kourouthanasis 
(2003) where the shopping cart, refrigerator and a mobile PDA device creates a 
complete Personal Ubiquitous system, we rather focus on giving the customer the 
product information straight in their mobile phone, based on the personal settings it has. 
 
A customer using the system through the database information could practically get 
access to all the information in the table, but as Raptis, Tselios and Avouris points out 
the customer should not have to search endless through massive amounts of 
information, but should rather be able to have the useful information presented in a 
contextualized and personalized way according to personal needs (2005:153) 
 
This is where the personalized information comes in handy. By not giving all 
information away, perhaps making some of it unnecessary, the system should rather 
give the information suited for the user.  
 
By creating a personalized information feedback one can give the customer exactly the 
right information.  
 
The personalizing could be used in a way that every user inputs a personal profile in his 
or hers mobile phone. This could be preferences like age, sex, language, interest, shoe 
size, favourite food, allergies and so on. This would enable the information presented to 
be sorted after relevant information from the profile. If scanning an eatable and your 
profile say that you are allergic to lactose, a warning would point out if it contains 
lactose. This is much more practical than listing the whole list of ingredients as made in 
some systems. 
 
By creating IF- conditions, specific information can be selected and displayed.   
 
One aspect that we will not deal with as it is more suited for a standalone thesis is what 
information would be inserted or required in a personal profile. One can argue that 
religion, body sizes and weight, sexual preferences and other more personal and 
intimate details could help the shopper in getting the right products and more relevant 
information. The religious could be warned that the pizza contains pork, the overweight 
be recommended non-fat products and the homosexual man would not be presented 
with bikini babes as a sales argument. But concerns about this is that no matter how 
secure a solution would be research in the field concluded that 
 
“The vast majority of participants did not trust a service provider to protect their 
privacy, irrespective of whether it was a contractual obligation or not.” (Roussos, 
Kourouthanasis, Moussouri 2003) 
 
Who would like to give away perhaps sensitive information in a profile if the risk for 
information slippage, mobile phone theft or illegal collecting and storing, existed? As 
discussed in chapter 4.1.6 in this thesis, on how to get the customers to use the 
technology:  
The consumers need to compare the value they get from using RFID to the risks they 
take by using it before knowing if they are willing to use the system. And if you are not 
open with information like your weight, religion or sexual preferences, one hardly 
would like to take that risk compared to the value they get when shopping. 
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5 Empirical studies 

5.1 User group 
In order to understand the customer from a developers view one needs to examine it 
through the eyes of a regular person that might start using it. This could be done by 
creating imaginary persons, so-called personas. (Cooper & Reimann 2003:55-62) 
 
Although the three personas we created are not totally consistent with the test group, 
they are probably good examples of eventual, future users if a system such as ours gets 
operational. 
 
Persona 1: John 
 
John lives with his wife and two children, 2 sons, in a big city in Sweden. He works in a 
big company and he does not have much time when he is not working. At his spare time 
he works on his family’s front porch and he is planning on building a deck on the back 
side of their house. John has a master degree in science and he is not afraid of trying 
new devices. When not building or working, he drives his children to soccer practice. 
John likes to be fit and look good to his wife, so everyday after work he works out at the 
local gym, playing basketball. He is also in charge of buying the technical devices for 
their home. His wife is a nurse at the local hospital. John uses his cell phone at work 
and at home. He also owns a blackberry that he uses frequently. He uses his cell phone 
to call and to send SMS to family, friends and work related people. His blackberry 
comes to use when he sends email to his colleagues from home, sitting on the sofa 
watching TV before going to sleep.  John buys new cell phones every year to keep him 
updated and to make his work easier with the new technical aids. He is waiting for the 
new SonyEricsson p990i to come out, so he can discard his Blackberry. He wants one 
gadget that he can use for emailing and calling, since the older models are not user 
friendly according to John.  
 
Scenario: John 
John needs a battery charger for his new electrical screwdriver. He has been looking for 
a good and a cheap one on the Internet, but he can’t find one that he likes yet. He needs 
to see the charger in real life. John does not have time to look for chargers after work, 
but he got a new cell phone with a RFID reader last week. He knows that Clas Ohlson 
have information imbedded in RFID tags. After work he decides to go to Clas Ohlson to 
look for the chargers he has been looking at on the Internet. He does not have enough 
time to decide in the store, so he scans the tags of the chargers he wants to buy and he 
saves the information. Now he can go home and do all the things with his family and 
then he can look at the information when he wants to. He will then remember how the 
chargers looked like and what specifications they had. From that information he could 
decide which one to buy in peace and quiet.  
 
 
Persona 2: Mary 
 
Mary is a 24 year old single mother of one in a small town in Sweden. She has no 
higher education and works at a café between 11 am and 8 pm every day except 
Sundays. Her four year old daughter is at a kindergarten between 9 am and 5 pm every 

MEC730 Bachelor Thesis in Media Technology 
Grubb & Baslakovski 2006-11-02 

26



week day. Mary’s mother takes care of Mary’s daughter between 5 pm and 8pm and on 
Saturdays. Mary does not own a land line telephone. Mary is young and she is used to 
handle cell phones, both at home and at work. When not working, Mary likes to take 
care of her body. Every day after taking her daughter to her nanny she works out at the 
local recreation centre. If she is not working out she does some family shopping, that 
includes groceries, clothes and necessities for her and her daughter. She does not own a 
computer.  
 
Scenario: Mary 
Since Mary does not own a computer, she does not have access to Internet at home. 
Because she wants to save money she wants to buy a battery charger for her home 
appliances, such as electric razor and her remote controls. Mary just got a new cell 
phone with a RFID reader from work. She wants to try it and she wants to kill two birds 
with one stone when going shopping. She needs a battery charger and she could tell 
from the Clas Ohlson advertising that their products are tagged with RFID tags. After 
leaving her daughter to the nanny, Mary goes to the store to find what products to buy. 
Mary does not want to waste her money on a product that will not help her. She wants 
time to think before buying something she considers expensive. Mary goes to Clas 
Ohlson and she scans the tags of the products she is interested in buying. Because she 
brings her cell phone everywhere she can decide of what product to buy without 
carrying a product catalogue from Clas Ohlson. When she is ready, she will buy the 
product she needs. 
 
Persona 3: Juan 
 
Juan is an exchange student in Sweden from Barcelona, Spain. He is 21 years old and 
came to Gothenburg to study at the University during two semesters. He studies 
economics and it is his second year of doing this. Juan lives in a small student apartment 
and has only a small income from his parents every month. Although he is not rich he is 
very economic and manages alright. Juan has got a laptop that he writes and plays game 
on. To communicate Juan normally uses the Skype application, but he recently bought 
himself a mobile phone that he uses when not at home. It was a cheap mobile phone, but 
it had a RFID reader built in. Juan has favourite hobbies like listening to music on his 
mp3-player and playing on his handheld console Gameboy. 
 
Scenario: Juan 
As Juan uses both his Gameboy and MP3-player, he is a large consumer of batteries. 
Economic as he is, he realizes that buying a battery charger would save him a lot of 
money in the long run instead of buying batteries. He has been asking around in class 
regarding where to buy one and one of the suggestions he gets is Clas Ohlson. Juan 
checks the store on the Internet and its selection there. He decides to go to the store to 
buy one, not certain which one though. At the store Juan finds the department where all 
the chargers are located. Clas Ohlson has a wide assortment of chargers though and 
Juan can neither speak Swedish nor is he very technical. As he is economic he wants the 
cheapest charger but with the right specifications. Juan has written the size, numbers 
and mAh of the batteries on a note but cant really seem to find all of the information on 
all the packages. Some of them are even in Swedish so perhaps the information is there, 
but he can not interpret it. By reading the tags he gets the same, standardized 
information on the different products in English. This way he can compare them finding 
the ones with the right specifications and choose the cheapest one.  
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5.2 The tests 
 
The testing took place during two days and 20 persons evaluated the system. All of 
them filled in the paper questionnaire and 10 of them were orally interviewed after 
filling out the questionnaire. 
 
The distribution was 16 males and 4 females and years of birth varied from 1972 to 
1984. All were technical students or former technical students. Some were exchange 
students from other countries but the majority was from Sweden. As shown in figure 22, 
an overwhelming majority had an interest in technology. 
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How interested are you in technology?
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Not very interested Not interested

 
Figure 16: Gender distribution and technology interest

 
The practical test was made out of six different chargers form Clas Ohlson, placed on a 
table and separated by white lines to ensure they were apprehended as different products 
with adherent tags so that none would be mixed up.  Next to the products (Figure 17) 
instructions on both Swedish and English were placed with brief technical information 
regarding RFID, an imaginary scenario and what to do, and finally operating 
instructions on the system (Appendix 5 and 6). 
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Figure 17: Testing table 

 
Every product was assigned with two tags, one with the Swedish flag and one with the 
American/British, both with product number and respective language in text printed on 
them. This separation of the tags was done to provide personal information in the form 
of language.  
 

 
Figure 18: Our RFID tags 
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By scanning the tags they would get information displayed in the mobile phone about 
the product, that would look like the following figure: 
 

 
Figure 19: Information display 

 
After each test person had done the test where they used the RFID system to see if they 
could find a suitable battery charger (see Appendix 5 and 6) they filled out the paper 
questionnaire. Half of them were then randomly selected for further interviews, orally 
this time.  
 
 

 
Figure 20: Two of the test subjects 
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5.3 Interview results 

5.3.1 Paper questionnaire 
 
The analyses of the questionnaires lead to the following results: 
  
To make sure that there were no faulty values due to operating errors and that 
information retrieval was successful, two questions were asked in the questionnaire: 

17

2 1

0

10

20

How hard was it to operate the RFID 
device, getting it to present 

information about the product?

Easy Intermediate Hard
 

0 0

4 5

11

0

5

10

15

How hard was it to interpret the 
information presented in the mobile 

device?

Very hard Quite hard Intermediate
Quite easy Very easy

 
Figure 21: Operating questions 

 
The results showed that 17 out of the 20 persons found it easy to operate the device and 
that 16 thought it was very or quite easy to interpret the information presented. None of 
them found it hard to interpret the information and only one found it hard to operate.  
 
The following two questions asked were of importance to finding out if such a system 
could help the customer in selecting the product he was looking for. This is of outmost 
importance to our research as we want to find out if increased benefits could be reached 
through a system like this, based on RFID. 
 

15

5

0

0

5

10

15

How much of the information you were looking for 
did you get?

All the information Some of the information None of the information
 

Figure 22: Information retrieval 
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11
9

0

0

5

10

15

How much did the information help you in 
selecting the product that suited your need the 

most?

Very much Some Nothing
 

Figure 23: System success rate 
 
The results show that 75% of the users found all the information they were looking for 
and 25% found some of it. That means 100% found all or some of the information they 
were looking for and out of these, a little more than half thought the information helped 
them very much to select the product. All of them were helped by the information, when 
it came to selecting the product. 
 
 
 

14
6

0

0

20

If all products had RFID tags, enabling the 
customer to get more information, how likely 

would it be that a RFID reader would be of 
importance in the next purchase of a mobile 

phone? 

Very likely Quite likely Not likely

The last question can be interpreted in 
conjunction with the adaptation process 
(chapter 4.1.7) where all the test persons 
now had been guided through the first 
3-4 steps and we now want to know if 
they would be ready to use that kind of 
system and if they thought it was useful 
enough to spend money on it. 
 

 Figure 24: Future interest
  

5.3.2 Oral interview 
After orally interviewing the 10 out of 20 test subjects some tendencies came forward. 
One reaction was that not all information that was presented to them in the mobile 
phone was easily detectable, or even visible, on the packaging. This points out the 
advantages of having the information presented in an easy and similar way through the 
system, compared to the need of having to search for information, information that may 
not even be on the package. 
 
When asked why they chose the product chosen (several of the products matched the 
minimum criteria) some answers were “the looks” of the product, a factor we could not 
influence. Other answers were that, after comparing the ones that matched the criteria, 
the cheapest one was selected. One person emphasized that it may have been more 
expensive, but it could take many different types of batteries, making it cheaper to buy 
than several other models if the need would arise in the future. 
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Two persons chose the USB-charger due to the fact that it would always be nearby, 
which would be handy as it was primary for mouse batteries. All the interviewees had a 
belief that it would be easier to compare products of equivalence if the information was 
presented in a standardized way like this.  
 
Most of the test persons said that through the display of the same information it was 
easier to compare the separate products as it was not always clearly stated on the 
packaging the different attributes. 
 
A majority of the interviewed persons said that the information was enough for this 
product category. Some of them thought it were a little too much, but it would be 
important with more information if they were to buy more expensive and more technical 
things like a TV or a vehicle for example. 
 
All but two would like to use this kind of system in reality. One of the two who did not 
say that it was interesting, thought it was unnecessary.  
 
The personalized information in the form of language is an essential necessity according 
to the test persons, but they were more negative towards having more personalized 
information, mainly due to privacy reasons. Areas of interest if they could choose were 
information of allergy, technical levels, moral, and child suitability. A suggestion that 
could be implemented in future systems could be customer feedback, faulty frequencies, 
and suggestions of similar products. But the information profile in the phone needed to 
stay in the phone and not leak to unauthorized listeners.  
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6 Conclusions 
 
In the beginning, we presented the problem statement as following:  
 
Is it possible to give the customer larger foundation for decision making of 
contemplated product by presenting more extensive and personal filtered information 
regarding the product, with the help of a personal RFID-reader? 
 
It is easy to reach the conclusion by simply saying: YES, but the reality is more 
complicated than that. Even though all of the test subjects were helped some or very 
much in their product selecting, by the information presented in the system, other issues 
that have not been taken into consideration will affect a wider real-life trial of such a 
system.  
 
The TouchMe paradigm is intended to increase interaction time, but the test exposed 
some flaws in the system. The time the mobile reader took from starting the read, to the 
point where the information was displayed took between 15-20 seconds, which in this 
prototype was accepted by the test-persons. But this will hardly be accepted in ordinary 
life use, which will perhaps occur on a daily basis. The information must be displayed 
fast and direct or it will loose some of its meaning, resulting in the customer might 
search the information elsewhere than from reading the tag. 
 
Even if 15 out of 20 found all the information they were looking for, they may have 
been exposed to more information than they wanted. This points out the need for more 
studies on what kind of information is wanted, when further developing takes place. An 
idea is that to do a reverse information retrieval, where the criteria were inserted into the 
phone, which then indicate which of the batteries are suitable. This way the amount of 
information would be decreased and the risk of information overflow would be 
minimized. 
 
The aspect of standardizing and personalizing is also an issue that must be considered. 
If personalized too much, the standardizing will be lost. 
 
Notably one of the hardest questions to answer is what information to provide to which 
user. In our case this was not an issue as we personalized the information only in the 
context of language. It is fundamental if one wants to have the customer understand the 
information at all, but apart from language there are parts of information that should go 
to some users and not to some. How can a developer figure out what kind of 
information a certain personal system setting requests? It must be hard not to fall for the 
prejudices of mankind. Females are not as technical as males so they are not given as 
much technical information about a product as males? And even if a generalization 
could be done, there is always the exception that confirms the rule. Should a female 
need to pose as a male in her personal settings just because she finds that the pink and 
girlie design of product presentation is more disturbing that the version the males get? 
More research is definitely required in this area if real personal information based on 
personal settings should be used in a wider perspective. 
 
So to sum up the answer: yes, it is possible to give the customer more foundation for 
decision making in a controlled experiment, but there are several issues that needs to be 
solved before testing it on a wider scale. It is not yet technically possible due to the lack 
of personal mobile readers, it is not yet fully optimal to retrieve information through 
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GPRS, the mobile browsing needs to speed up, it is today still expensive in terms of 
hardware and development to acquire such a system, and last but not least, the 
personalizing of the information and its integrity risks are not yet fully evaluated and 
researched. If more personal information would be included in the system the results 
may be different. 
 
The results may have been different if carried out in another environment and with a 
broader group of users as factors as stress, technical level and education and disturbing 
factors such as noise and crowding probably would influence as well.  
 
7 Reflections 
 
It may be optimistic to foresee a near future where everyone has a personal mobile 
RFID reader, scanning goods in stores, acquiring information. Today not many even 
know what RFID is. But as we can see in the statistics of mobile phone sales in Sweden, 
a paradigm vicissitude could come at a relatively high speed, if all mobile phone 
manufacturers came to an agreement of enclosing RFID reader ability in their new 
phone models.  
 

 
Figure 25: Mobile phone sales, Sweden 1993 to (prognosis) 2006 (MobilTeleBranschen 
2006) 
 
If three million mobile phones are sold during 2006, in a country of approximately 9 
million inhabitants, one can figure out, that it does not take long time to replace most of 
the non-RFID mobile phones circulating. The paradox in the emerging of this new 
technology is the demand of services. If no customer services exist, no demand for the 
personal readers in mobile phones will exist either. And without personal readers, not 
many services adopted for them will be developed. But in contrast to this, history has 
shown that new technologies, just like products, have been developed, before the need 
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was there. Money is usually the pushing factor, but sometimes services originally 
intended for other areas of use, like SMS, can find their way to the consumers’ heart.  
The evolvement of larger displays, faster processors and readers as well as faster 
communications are also of uttermost technical importance before we can see this 
system, based on personal mobile phone readers used. 
 
RFID has a bright future and we hope that this will include the integration of readers in 
mobile phones, to enable everyone to enjoy the next generation of personal services.  
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Appendix 1 - Thesaurus 
 
GPRS  General/GSM Packet Radio Service is an adopted 

standard for sending packet data in a GSM net. This 
enables data transmission with mobile phones 
connected to the GSM net, making it possible to i.e. 
surf the web or in our case receive information 
from an internet based source (Susning.nu). 

 
Nokia 5140 Nokia mobile phone model with the possibilities to 

communicate by GPRS. With an accessory 
consisting of a clip on shell it can be transformed 
into a mobile personal RFID reader. The RFID 
reader converts the signals from the tag into a 
format that the cell phone application can 
understand (Nokia Mobile RFID kit, For Nokia 
5140). 

 
MySQL  Relational Database Management System using 

Structured Query Language (Jonsson, 2001:216-
222) used to create and manage a database with 
information of in our case, the products. 

 
PHP  Hypertext PreProcessor is an embedded script 

language written directly into the HTML code 
(Jonsson, 2001:216-222). Normally used to develop 
web based software applications. Used in 
conjunction with i.e. MySQL it could form a 
database driven application. 

 
RFID   Radio Frequency Identification is a system for 

sending and receiving cordless information. RFID 
renders possible that a tag automatically generates 
information when scanning the tag (RFID Systems) 

 
Reader A RFID reader is a device that sends radio waves to 

a RFID tag. The tag then responds and sends data 
back to the reader, which interprets the received 
information. 

 
Transponder A RFID transponder is an information transmitter 

and receiver. When it receives special radio waves 
it activates. RFID transponders are used in toll 
payment systems to collect payments.   

 
XHTML  Extensible HyperText Markup Language is a 

markup language. It can bee seen as a mixture 
between HTML and XML, even if it is closer to 
XML than HTML. XHTML can be used for 
programming websites for mobile devices (World 
Wide Web Consortsium 2002). 
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Appendix 2 – RFID specifications  
Passive 
The distinguishing feature of passive tags is that they do not have their own power 
source and they have no transmitter. They are usually cheaper than active tags and do 
not require any maintenance, which is important to retailers and manufacturers when 
selecting tags for purchase. Passive tags also have shorter reading range than active 
tags.  
The RFID transponder consists of a microchip attached to an antenna (RFID Journal, 
2006). Transponders can be packaged and made in many different ways. They can be 
used under layers, sandwiched between layers and in a paper label. The transponders 
can also be implanted in a plastic card, keys and in a special packaging to resist heat, 
cold or chemicals. 
Passive tags function at low frequency, high frequency and ultra-high frequency. The 
tags signals can go through walls well, but can not go through metal. Low-frequency 
tags are ideal when scanning a tag through material or water at a close range. 

Active 
When one needs to track goods or vehicles over long distances, active tags should be 
used. They have longer reading range than passive tags, but they cost more and require 
their own power supply, normally from a battery. There are two types of active tags, 
transponders and beacons. The transponders are often used in toll payment collection 
and in checkpoint control. The tag comes to life when it receives a signal from the 
reader, in this case when a car passes a toll booth, the booth sends a signal to the chip 
placed on the dashboard which sends its unique ID to the reader. The chip saves battery 
life when not being read.  
 
Beacons, on the other hand, are used in real-time locating systems, when companies 
want the precise location of a specific product. Beacons are mostly used in the car 
making industry to track car parts.  
The beacons are also called response tags. Beacon tags are often called beacon or 
broadcast tags because of their ability to send their data and ID during a specific period. 
Response tags are activated when RFID scanner scans the target. Other RFID tags have 
other features, they can log information such as temperature of fragile goods. Beacons 
can also be used in an active system when the stock keeper needs to find a specific item. 
These systems use the RFID tags in an application with a LED light to guide them to the 
item they need. To save power, the active RFID tags only operate during fixed intervals. 
Today the active tags are as big as a coin and the range is up to ten meters. 

History 
It is said that the RFID technology can be traced back to World War II. The Axis and 
the Allies were all using radar, which was discovered in 1935 by the Scottish physicist 
Sir Robert Alexander Watson-Watt (RFID Journal – The History of RFID Technology). 
He discovered it and used it to see when enemy planes were approaching. The main 
problem was that his system could not tell whom the airplanes belonged to. The 
Germans discovered that if they made a spin or rolled their planes when they where on 
their way back to the base, the radio signals that were reflected would change. This 
method that was one of the first passive RFID systems, enabling the Germans to tell if it 
was a German plane that was on its way back, or an Allied one approaching. More 
advanced radar and RF communication systems continued to be developed through the 
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1950s and 1960s and companies also started to develop an anti-theft system, using radio 
signals to determine if an item was paid for or not. Mario W. Cardullo claimed that he 
got the first US Patent (RFID Journal – Genesis of the Versatile RFID Tag) for an 
active RFID tag on January 23, 1973. In the same year Charles Walton, California, 
received patent for a passive transponder to unlock doors without using a key. In the 
1980s and 1990s, IBM and Wal-Mart carried through some early pilot projects to 
commercialize this technology, but the project ran into financial trouble due to the fact 
that it was still too expensive to manufacture and implement something that advanced. 
Today when hardware and system prices have been reduced and the cost is more 
efficient compared to the 90s, Wal-Mart is using an RFID system to track their 
products. 

RFID components and costs 
When creating and implementing a RFID system, it is not only important to buy the 
right readers and the right tags, but also to get a business value from the information 
collected.  
Chappell (2005) lists the supply chain areas where costs could be cut if RFID was 
properly introduced: 
Manufacturing Distribution Transportation Retail 

Operations 
Building 
intelligence into 
the product 

Automating receiving 
and dispatch 
processes 

Increase loading 
accuracy 

Improving on-
shelf availability 

Improving control 
surrounding 
processes 

Increasing put-away 
accuracy 

Automating delivery 
processes 

Driving in-store 
replenishment  

Reducing risks of 
counterfeiting 

Increasing pick 
accuracy 

Reducing product 
diversion 

Reducing 
customer theft 

Improving 
manufacturing 
process integrity 

Yard management Increasing velocity 
through check-points 

Validating 
warranty claim 

Ensuring right 
employees doing 
the right tasks 

Reducing 
employee/contractor 
theft 

Increasing in-transit 
security 

Updating stock 
files 
automatically 

Managing 
contractors on site 

Supporting last 
minute configure to 
order 

Improving assets 
utilisation of 
transporting assets – 
containers, railcars, 
trailers 

Monitoring 
consumer 
shopping 
behaviour 

 Improving assets – 
cage, pallets, totes 

 Consumer self 
check-out 

   Helping to 
manage product 
safety – age, 
temperature, 
quality 

   Facilitating more 
surgical product 
recalls 

Figure 26: Supply chain areas of use and benefits 
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Companies need middleware to filter data and they probably also need to upgrade their 
applications and integrate it with RFID middleware. The main components of a RFID 
system are, naturally, readers and tags. As mentioned before, passive tags are cheaper 
than active ones. However, there is also a difference in price between passive tags and 
active tags, as the main factor is its frequency. A high-frequency tag has more copper in 
the antenna, causing it to cost more than an ultra-high frequent tag that uses less copper. 
The memory space, size and packaging around the antenna affect the price as well. 
Passive tags costs from 0.04€ for the simplest tag, to several euros for a transponder 
embedded in a key. Active tags are more expensive and they cost between about 7€ to 
40€ or even more. Pricing for active tags depends on the size of the included battery, the 
amount of memory and the packaging around the transponder. Passive tags are usually 
mass-produced, where as active tags are not. However, the active tags do not have 
antenna problems as they are protected in plastic.  
The RFID readers are noticeably more expensive in comparison to the chips. An UHF 
reader costs between 400€ to 2400€ depending on its functionality. Less smart readers 
are readers with limited functions which therefore are cheaper than more intelligent 
readers. The intelligent readers have on-board computing power and can filter data, 
store information and execute command. Readers can either have internal or external 
antennas.  
 
Middleware is software that takes raw data from the reader and translates it into useful 
data to the end system. It gets the right information to the right receiver at the right time, 
making it very important for large companies to have a middleware, but it is a very 
complex and expensive software. Forrester Research estimates the cost of a middleware 
at $183,000 for a major retailer. Companies need to purchase servers to run their 
middleware within a warehouse or a production facility. They are often called edge 
servers and they are standard computers. 
 
The costs to implement a RFID-system would be as shown below according to Sun 
Microsystems 
 

 

3%

24%

73%

Hardware
People
Software

 
Figure 27: Costs of implementing a RFID system 

(http://www.epcgrp.com/docs/Demo_v2/index.html) 
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Skorsdal and Gustafsson (2004) examines in their bachelor thesis, when it would be 
economic justifiable to implement a RFID system in the stores of clothing chain 
KappAhl. Their conclusion was that when the costs of the tags were between 0,01€ and 
0,08€ it would be justifiable, depending on what implementation alternative were used. 
Although their business model cannot be implemented on Clas Ohlson, it gives a hint on 
what economic possibilities we are discussing.  
 
System components 
Creating our prototype test system we used the Nokia 5140i with the Nokia Mobile 
RFID kit, containing the Xpress-on RFID reader shell, according to Nokia, merging it to 
be the first GSM phone with integrated RFID reader ability (Nokia Press Release 17th 
March 2004). 
 
Technical Details Nokia 5140i 
Operating Frequency EGSM 900, GSM 1800, 1900 
Display 128x128 pixels  

65,536 color display 
Browsing XHTML over TCP/IP 
Data transfer EDGE Class 6 (177.6 kbps) 

GPRS Class 10 (62.4 kbps) 
WAP 2.0 

Java Java MIDP 2.0 
 Xpress-on RFID Reader Shell 
Frequency 13.56 MHz 
Read range Normally 2-3cm depending on tag 
Protocol MIFARE Ultralight 
Figure 28: The technical details on Nokia 5140i and the Xpress-on RFID Reader Shell 

 
The Xpress-on Reader Shell contains all the relevant applications, developed in Java, 
making it possible to initiate the web browsing session after the tag has been read. 
 
The tags are standard RFID tags supplied by Nokia to function optimally with the 
reader. 
 
Contrary to many other systems where the RFID-tag, often imbedded in a card, is given 
to the customer and each point of interest is a reader that sends information back to a 
server, like the eXspot system (Hsi and Fait, 2005) our system works in the opposite 
way requiring each person to read placed tags with their reader instead. This only 
works, of course, if a majority of the clients possesses a mobile RFID-reader. We will 
simulate this during our controlled research. 
 
Most museums use the version where the visitors get the tag and not the reader. 
Examples are Vienna Museum of Technology, The Tech Museum in San Jose, 
California, The Museum of Science and Industry in Chicago and the Exploratorium, a 
hands-on science museum in San Francisco. 
 
On the other hand, exceptions exist. The Museum of Natural History in Aarhus, 
Denmark, has visitors to carry RFID readers enabling them to scan placed tags, 
resulting in feedback in form of quizzes, sound and other media. 
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RFID versus barcode 
Today the standard method in stores to get product information, is through a barcode 
system. The barcode consists of a unique series of numbers representing each type of 
product. Matching the code against the stores database can find the product name and 
price, which comes up on the customer receipt. Also, stock information is updated in the 
store database. 
 
There are several standards of barcodes but the most common are the following: 
 
Interleaved 
2/5 

Older type of coding, often replaced 
by Code128, which is more modern.  
Normally used on outer wrappings 
on batches of goods. Can only 
consists of an even set of numbers 
between 0-9. 

Code 39 The most common outside retail 
stores. Can use both numbers and 
letters and a few special signs. No 
required length as it is variable.  

Code 128 This is often used as an upgrade from 
the interleaved 2/5 code and is 
increasing the most in terms of usage 
on the market today. All ASCII-signs 
between 0-127 can be used enabling 
it to include numbers, letters and 
signs. The standard includes a control 
number to ensure correct reading. 

 

EAN 13 The European Article Numbering is 
used as identification on all 
consumer goods sold through the 
retail stores. It has a checksum in the 
end based on a mathematical 
algorithm from the preceding 12 
numbers. 

 

Figure 29: The standards of barcodes (PSI Systems 2003) 
 
All readers and printers sold today can handle all common barcodes. 
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The significance of the numbers in the EAN 13 code is as following: 

The two first digits 
are called prefix 
and represents the 
country code 

Next four 
digits represent 
the producer 

Next six digits 
shows the 
article number 
of the product

Control 
checksum 
number 

 
Figure 30: Explanation of the EAN 13 numbers 

 
RFID technology may be seen as a further development of the barcode in retail mainly 
as it facilitates reading without any visual contact and that it may contain much more 
information and its usability hence is much more varied. The reading speed and 
possibility of data modification also makes it suitable for e.g. a retail store. 
 
The figure below points out some of the main differences between barcode and RFID 
technology: 
 
Type of technology RFID Barcode 
Data Transfer Electromagnetic Optical 
Possible Data Volume 128b-65Kb 1-100b 
Data Modification Yes No 
Position of reader/writer Visual contact not 

necessary 
Visual contact necessary 

Reading Distance Up to several meters 
depending on equipment 

Theoretical line of sight 

Access Security High Almost None 
Environmental 
Susceptibility 

Not much Dirt 

Figure 31: Main technological differences between barcodes and RFID (Radio 
Frequency Identification (RFID) White Paper, 2001:3) 

 
The advantage is that RFID-reader could be implemented in future phones and thereby 
available to all mobile phone owners. Existing phones using the camera to interpret 
barcodes need to be pointed at the right place, and have a high misinterpret level 
(Kanellos 2004) 
 
According to Hsi and Fait (2005:63) the wireless RFID technology has a price 
advantage to most commercial areas compared to alternatives like barcode readers.
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Appendix 3 - Paper Survey English 
You are: 
□ Male □ Female 
 
Date of Birth:  19…. 
 
How interested are you in technology? 
□ Very interested 
□ Quite interested 
□ Not very interested 
□ Not interested 
 
 
How hard was it to operate the RFID device, getting it to present information about the 
product? 
□ Easy 
□ Intermediate 
□ Hard 
 
 
How hard was it to interpret the information presented in the mobile device? 
□ Very hard 
□ Quite hard 
□ Intermediate 
□ Quite easy 
□ Very easy 
 
 
How much of the information you were looking for did you get? 
□ All the information 
□ Some of the information 
□ None of the information 
 
 
How much did the information help you in selecting the product that suited your need 
the most? 
□ Very much  
□ Some 
□ Nothing 
 
 
If all products had RFID tag, enabling the customer to get more information, how likely 
would it be that a RFID reader would be of importance in the next purchase of a mobile 
phone? 
□ Very likely 
□ Quite likely 
□ Not likely 
 
 
Thank you for your cooperation! 
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Appendix 4 - Paper Survey Swedish 
Du är: 
□ Man □ Kvinna 
 
Födelseår: 19…. 
 
Hur intresserad är du av teknologi? 
□ Mycket intresserad 
□ Ganska intresserad 
□ Inte speciellt intresserad  
□ Inte intresserad 
 
 
Hur svårt var det att använda RFID-läsaren och få den att visa informationen om 
produkten? 
□ Lätt 
□ Mellan 
□ Svårt 
 
 
Hur svårt var det att tolka informationen som presenterades i mobilen? 
□ Väldigt svårt 
□ Ganska svårt 
□ Mellan 
□ Ganska lätt 
□ Väldigt lätt 
 
 
Hur mycket av den sökta informationen fann du? 
□ All information 
□ En del av informationen 
□ Ingen av informationen 
 
 
Hur mycket hjälpte informationen dig att kunna välja den produkt som passade dina 
behov mest? 
□ Mycket  
□ En del 
□ Inget 
 
 
Om alla produkter hade en RFID-tag som möjliggör kunderna att få mer information, 
hur sannolikt är det att en inbyggd RFID läsare skulle ha betydelse vid inköp av din 
nästa mobil? □ Mycket sannolikt 
□ Ganska sannolikt 
□ Inte sannolikt 
 
 
Tack för din medverkan! 
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Appendix 5 – Test person Instruction in English 
 
Information 
 
Technical introduction: 
RFID consists of a little radio transmitter that ”bounces back” harmless radio waves 
emitted from a reader. Such a reader is placed in the test mobile phone you are going to 
use. With the reader follows a value the reader will interpret and then show you 
information about the product you have read. 
 
Scenario: 
Familiarize yourself with and imagine you face the following scenario  
 
To your computer, you have a cordless mouse in which the batteries run out every now 
and then. Because of this you have decided to buy a battery charger in Clas Ohlson, so 
you go there. At the store, you have a large amount of battery chargers in front of you. 
You will now use your mobile phone with built in RFID reader to find the battery 
charger you are looking for. 
The mouse takes 2 batteries at a time so the charger needs to have at least 2 spaces of 
the size R6 or AAA. You are in no rush between the charging sessions. Actually, you 
don’t need any extra functions but the price could be interesting. 
 
You must now choose one that you would personally have bought after comparing the 
information 
 
Handling: 
1. When the “Shortcut” is displayed, press middle button 
1. Place the mobile phone 1cm from the flag in which language you want to have the 
information. 
2. Push the middle button once a question shows up 
3. The information is now processing, wait until the information is shown 
4. You can now scroll up and down to read the information 
 
5. When you have read the information, press the top right button which says “avbryt” 
and you will be taken back to the start page and are ready to read another product by 
repeating step 1-4 
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Appendix 6 – Test person Instruction in Swedish 
 
Information 
 
Teknisk introduktion:  
RFID består av en liten radiosändare som ”studsar tillbaka” ofarliga radiovågor som en 
läsare avger. I testtelefonen du kommer att använda dig av finns en sådan läsare. Med 
radiovågorna följer ett värde som läsaren tolkar och sedan visar mobiltelefonen dig 
information om produkten du läst av. 
 
Scenario: 
Sätt dig in i och föreställ dig, att du ställs inför följande scenario 
 
Till din dator har du en trådlös mus där batterierna tar slut med jämna mellanrum. 
Därför har du beslutat dig för att köpa en batteriladdare på Clas Ohlson och åker dit. Väl 
där har du en stor mängd batteriladdare framför dig. Du ska nu använda din 
mobiltelefon med inbyggd RFID-läsare för att hitta den laddare som du är ute efter. 
Det krävs 2 batterier per gång i musen så laddaren måste ha minst 2 platser och de är av 
storlek R6 eller AAA. Du har inte bråttom mellan laddningarna. Egentligen behöver du 
inte några extra funktioner men priset skulle kanske kunna vara av betydelse. 
 
Du ska nu välja en som du skulle personligen ha köpt efter att ha jämfört informationen. 
 
Handhavande:  
1. När bilden ”Shortcut” visas på telefonens display, tryck mittenknappen 
2. Placera mobiltelefonen 1cm ifrån flaggan på vilket språk du vill ha informationen. 
3. Tryck på mittenknappen 1 gång när en fråga dyker upp 
4. Informationen bearbetas nu, vänta tills informationen om vald produkt visas 
5. Du kan nu scrolla upp och ner för att läsa informationen 
 
6. När du har läst klart, tryck på högra övre knappen som är markerad ”avbryt” så 
kommer du tillbaka till startsidan och du är redo läsa av en till produkt genom att 
upprepa steg 1-4 
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Appendix 7 – Database table of Product 
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