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Abstract 

Information technology plays a vital role for the development of smart cards. Smart cards 

can change the form of the delivery of services and goods, through the automated 

identification and verification of customers, resulting in significant efficiency gains and 

ultimately lower costs for consumers. People from different jobs of life extract information 

from these smart cards. Smart cards have the potential benefit to people with the, - right of 

privacy and give users confidence in the trustworthiness of commercial organizations and 

state institutions. It can also provide different kinds of facilities to users and as well as 

organizations such as access and control. In this paper I have tried to identify the ways 

smart card users are facilitated in accessing the control and services of different 

organizations in a better way. I have used different methods for collecting data to identify 

the problems associated with smart cards. Then I tried to find out which factors are affecting 

the interaction between users and different organizations and creating main problems. In the 

end, I have given some suggestions for the improvement of interaction between users and 

different organizations to facilitate them for better control and services as well as accessing 

information.  

1. Introduction 

A smart card is any standard-sized plastic card with embedded integrated circuits. In brief, we 

can say ‘‘a smart card is a card incorporating one or more integrated circuits within its 

thickness. Smart cards are also often called chip cards or integrated circuit (IC) cards’’ (Hendry, 

2007, p.17). In its simplest form the definition of smart card according to Walters (1992) ‘‘Smart 

card is a standard-sized plastic card that contains an integrated circuit or chip which gives the 

card the ability to store and/or process data’’ (Mitra et al., 2004). The application of smart cards 

has become more common and visible in our society due to its easy access and usage. Its 

introduction into different areas of our life has made us quite dependent on it as well. Smart cards 

have revolutionized the types of physical interaction between different agents such as a producer 

and a customer, citizen and state. An example of such a smart card is the bank card provided 

upon opening a bank account in Sweden. This card allows us to avoid the long queue in the cash 

register (kassa) and make the payment through the self-service terminals in shops by simply 

inserting the card in the card reader and scanning all the desired products’ bar codes. We do not 

even need to rely on the banking hours to do any important transaction. The social acceptance 

and the constant needs act as the motivating factors behind the evolution of technology, which is 

visible in the above example. The need for avoiding a long queue to pay in a shopping mall has 

led to the introduction of smart cards and customer terminals. There are ranges of different 

motivational factors that influence how technology evolves, such as making an application more 

secure, making a service more efficient, or making a device more user friendly. With such a 
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constant evolution of technology, it has become an increasingly integral part of people’s daily 

lives.  

Technology is playing a vital role in almost every field of the world. On the other hand, 

Human Computer Interaction (HCI) is also playing a common role in the extensive technological 

developments that are currently taking place. As a result, the field of human computer interaction 

is rapidly spreading. According to Rogers (2004, p.1), ‘‘HCI is now effectively a boundless 

domain’’. This suggests that HCI is a vast field that involves people, computer and interaction, as 

it can be used in different disciplines of work. Nowadays we are using computers in every field 

of life to perform different types of tasks, as computers become more realizable and capable of 

performing more activities. The HCI study is based on ergonomics, which concerns the 

relationship between machines and people - how machines are helping people perform different 

activities. This is also true for smart cards, which also concerns the relationship between 

machines and people - how smartcards are helping the people perform different activities in 

different environments for different purposes. We know that design means to intentionally 

change the world and ourselves. According to Nelson et al. (2012), design creates unintentional 

outcomes along with the intentional ones. This suggests that HCI design concepts can help 

designing a smart card in a better way, allowing that smart card to be more valuable to the 

society. Design is always moving and representing the unknown and unknowable things. Benyon 

(2010, p.489) says that ‘‘HCI and interaction design in ubicomp environments is concerned with 

many computing devices interacting with many others’’. We are now entering a time where we 

develop networks of interacting systems that support various domain-oriented artifacts. This is 

also the reason why we need to think about the image of new HCI. In the past, people would go 

to a market to buy everything, but with the advancement of technology the people’s demands are 

changed and they are using smart cards from home or even from mobile platforms instead of 

going to market; this facility makes peoples life so easy and time consumable. As a result 

designers also are combining the concept of HCI with the information spaces to fulfill the 

requirements of the people with help of ubiquitous computing (e.g. iPads, Smartphones). 

According to Benyon (2001, p.428) “Traditional HCI issues are those concerned with how 

people can know what a particular device can do and cannot do and with devices ‘knowing’ what 

other devices can process or display’’. This means that the HCI has entirely changed the concept 

of designers - where previously they developed new technology, they are now embedding 

different computer technologies in different objects to help the users with the rise of HCI-

empowered embedded technology. 

Technology is changing day by day and we are merging different technologies with artifacts to 

get a better result. Sauveron (2009, p.70) describes about ‘‘new technologies have changed the 

business models and pushed the smart cards towards new domains and to a world where they 

will integrate lots of new functionalities’’. This suggests that technology how evolve and become 

essential in our lives. As for example, magnetic strip-based driver’s license in Sweden has 

evolved to provide better security of a person’s and driving details. However, a consequence of 

such technology integration is that the evolution of technology, addresses all the needs of the 
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society and often with the widespread use of technology trails of personal information are left 

behind unknowingly. According to Reid (2007, p.53) ‘‘RFID smart cards enable companies and 

State enterprises to automatically identify, track and capture information electronically. The 

commercial and social applications of RFID smart cards are limitless’’. This suggests that Radio 

Frequency Identification Technology (RFID) enabled smart cards results in even more capable 

smart cards. It can automatically detect and capture information electronically. It can create 

strong relationships between consumer and retailer, citizen and the State, employer and 

employee, and also doctor and patient, to name a few. Therefore, a RFID enabled smart card has 

huge importance for the society. Domingo-Ferrer (1997, p.65) talks about that ‘‘future smart 

cards will no longer be dedicated devices implementing a single issuer-dependent application’’. 

However we can expect that the future smart cards will no longer have a dedicated device. Rather 

it could contain its own operating system installed in the chip that can be used on multiple 

devices. In this way, an individual bearing a single card will be able to interact with several 

service providers (operating on the data stored in the card). In order for the card to be able to 

cope with several applications, it has been suggested that the card should contain the holder’s 

data and that the code of functions to be performed on data should be imported by the card 

operating system from an outside server. 

2. Related Work 

Smart cards can be used for different purposes in every stage in our society. According to Mitra 

et al., (2004) ‘‘Smart cards can be used for a wide variety of general purposes, e.g. 

authentication, data storage and data processing. There are many specific applications of the 

generic functions within particular industry sectors such as financial services and health 

insurance’’. Malaysia is the first country in the world to introduce a multipurpose smart card 

known as MyKad or Malaysian Card that is used as ID (Identification) and DL (Driving License). 

MyKad currently incorporates nine applications including NIC, DL, passport information, health 

information, electronic purse, automated teller machine (ATM) access, transit application, public 

key infrastructure (PKI), and frequent traveler card (Loo et al., 2009). Now the question arises 

what is MyKad? What is the purpose to use this MyKad? And how it will help the Malaysian 

people as well as Malaysian Government? The first questions answer is that MyKad is a standard 

credit-card-sized plastic card that is embedded with microchip to store and access information 

and also has the facility to store the biometric data for the user. It also provides the identification 

of thumbprints by comparing the already stored data with the actual thumb with the help of a 

scanner. 

The second questions answer is the main purpose of MyKad as NIC (National Identity Card) 

include the ability to detect terrorists, identify false NICs, and enable more productive and 

effective government services. In comparison to MyKad with DL application can be used to 

reduce the number of fake licenses and improve the efficiency of driving license verification. It 

also increases the accuracy of road summons and enables convenience. The third question answer 



4 
 

is MyKad will help in enhancing the national security to protect the government from terrorism, 

because with smartcard data facility will help to reduce the fraud and also prevent from making 

illegal identities. The biometric facility will enable the government for verification purposes 

considering immigration points and police checks so it gives more options to Malaysian 

Government to take care of their citizens as well as being better services. Finally, I can say that 

MyKad as NIC may act as a mechanism that helps the Malaysian government to have the total 

surveillance on its citizens, thus controlling their privacy.  

The idea of smart card is widely used in different educational sector for multipurpose reasons. 

According to Mitra et al. (2004), the University sector is one important field which has been 

active in pursuing multifunctional cards because of the number of factors involved in managing 

students life i.e. student ID, gaining access to security doors, photocopying etc. - combining 

several functions in one single multifunctional student ID card provides a vast mitigation in 

handling effort instead of bringing separate cards for each function. So it means that smart cards 

are gaining importance in students’ daily life as well as educational sector. This kind of 

development provides the necessity not only to analyze the introduction and availability of the 

new technology but also the user acceptance and related influencing factors. The current and 

potential extended functions of the multifunctional student ID card, that were first issued by WU 

Vienna in 2000, are shown in Figure 1 and 2. 

                                          

 

Figure 1: Current functions of multifunctional student ID cards at Vienna University of 

Economics and Business Administration (Mitra et al., 2004) 
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Figure 2: Potential extended functions of multifunction student ID cards at Vienna University of 

Economics and Business Administration (Mitra et al., 2004) 

From figure 1, we can say that the current student ID card is used for only dual purposes such as 

access to student records and identification as well as access to doors. But figure 2 means that 

potential multifunctional student ID card is the idea to introduce a smart card with multiple 

options, that can be used as a Student ID, Student Access card, E-card (Health Insurance card), 

and Bank card etc. in the educational field for acceptance and satisfaction of students. So it is also 

mentioned that this multifunctional student smart cards not only the final acceptance and 

satisfaction with the service consumed through the application but also fulfill the users 

comfortable with new technologies. Smart cards are more important element in e-commerce 

sector as well as. Because electronic card payment systems provide a clear advantage to both 

merchants and customers. Therefore, new payment methods are being developed and facilitating 

are based on smart cards.  

Technology plays a major role to develop smart cards. According to Burn et al., (1997, p.354) 

‘‘the introduction of smartcards can enable developing economics to leapfrog stages of economic 

development and rapidly acquire an IT infrastructure with vast access to information’’. This 

suggests that smart card technology proposed a more efficient implementation requiring a person 

to only have a single card to access multiple and various applications and services in various 

environments, i.e. personal identification and banking, while maintaining the privacy of the 

information held on to smart card. Privacy comes into different forms and definitions. About 

smart card architecture and privacy protection, Bolchini et al. (2002, p.162) is telling ‘‘the 

availability of quite a large amount of storage and of processing power on the smart card can be 

both a plus for privacy protection and a threat for it, depending on the architecture of the systems 

on which the card is used’’. In this context privacy and privacy protection carries different 

meaning. These are primarily no sensitive or personal information can be extracted from the 

smart card to commit identity theft, and that no such information can be used to invade the user’s 

personal life. They provide brief background information regarding smart cards, Trusted Third 

Party (TTP), Identity Management (IdM), and problems with current smart card-based 
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applications. Now the question arises what are TTP and IdM? The answers to these questions are 

very well defined; TTP is trusted third parties, when a TTP issues a smart card to the user, which 

is to determine whether or not a particular entity can be trusted, and to establish the authenticity 

of the information supplied by the other parties.  

 

Figure 3: The layout of information on the smart card and the various general fields 

(Rossudowski et al., 2010, p.397) 

The information is stored on the smart card according to the layout shown in figure 3. The serial 

number (SN) of the card, which is a unique number, the Identification (ID) number of the user, 

the user’s first name, last name and other personal information are stored on the card. When a 

TTP issues a smart card to the user, the TTP creates a new general serial number (GSN) for the 

card. The result of this encryption is referred to as the serial number (SN) of the card. The GSN is 

encrypted to provide protection against random SN-generated attacks. The TTP stores the SN 

along with the user’s personal information, such as their ID number, first name, last name, and 

any relevant biometric information on the smart card as described in figure 3. 

The role of the Trusted Third Parties (TTP) is to determine whether or not a particular entity 

can be trusted, and to establish the authenticity of the information supplied by the other parties. 

Identity Management includes verifying a user’s details, issuing of a username and password 

collectively referred to as user credentials by the identity provider, and managing the user 

credentials afterwards. IdMS is built upon Identity Management to initiate Identification and 

Authentication processes before access to a particular resource is provided. It is proposed that the 

architecture would allow a person to use a single identification to access a variety of different 

resources external to the smart card. The architecture has the convenience of being managed like 

a centralized IdMS. The proposed architecture would not require loading any additional 

(authentication) applications onto the smart card. Some issues are placed in the top priority when 

accessing single smart card with multiple applications, the design of the smart card, the control of 

the information for privacy purposes and the ease of use of the smart card. ‘‘Smart cards have the 

potential to seriously undermine the human right to privacy. They may greatly facilitate the 
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surreptitious collection of personal data’’ (Reid, 2007, p.53). A smart card’s file structure is 

generally designed in conjunction with the specific application to be loaded onto the smart card. 

This structure can change over time and thus designing customizes file structure for each user is 

not feasible. It is rather proposed to standardize the file structure that would make the card more 

efficient and cost effective. The privacy of the information stored in the card was a big issue. 

First the trusted third party (TTP) would have the access to the information to manufacture the 

card. Secondly user would need to allow access to particular information to a particular merchant. 

Thirdly making sure that the information is well protected and cannot be intercepted. It can be 

said that it will prevent any scenario that compromise the security of the card.  

A single smart card can be accessed in multiple organizations for various purposes. 

Rossudowski et al. (2010) mention that ‘‘a single smart card can be used to dynamically 

authenticate a user within multiple applications or access points’’. This suggests that a variety of 

applications can benefit from the proposed architecture. These applications are banking or 

commerce, access control and Identity Management Systems, to authenticate a user in a single-

sign-on environment. The key advantage of using this architecture is that a single smart card used 

to dynamically authenticate a user within multiple applications or access points. The architecture 

proposed above would provide ease of use during interaction and increase the security measures. 

The privacy can be well protected while moving back and forth from different applications 

handled by different parties. 

So, it can be said that despite the issues associated with the smarts cards, we can see a growth 

of its use in our everyday life. An ordinary citizen living in Sweden can more or less carry the 

following cards having their own purpose: 

 ID card 

 Driving License 

 Bank Card 

 Student ID  

The above-mentioned cards are surely providing benefits for both the users and organization, 

but the problem arises when the users have more cards and need to carry all in their wallet. It is 

very easy to leave a particular card at home or lose it, which result in that the user is not able to 

access a particular service. Another problem using multiple cards is that the users need to 

remember the access codes / password associated with each card. This is a concern especially 

when a user has for example fifteen cards.  

The mentioned problems associated with the implementation of single smart cards and related 

research work i.e. Malaysian MyKad and Austrian multifunction student ID card motivated me to 

choose this field and perform research on it. MyKad currently incorporates nine applications in 

Malaysia and multifunction student ID cards also incorporates seven purposes at Vienna 

University in Austria. Sweden has a highly developed economy and advanced technological 

infrastructure where all sectors follow their own database as a reason every sectors also provide 

different types of plastic cards or ordinary cards to maintain and control, to provide better service 

and security purposes. Another good point that all information is online based. It is more 
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interesting for me therefore I propose a more efficient of smart card that requires a person to only 

have a single card to access multiple and various applications and services in various 

environments in Sweden. This kind of multipurpose cards can be wide in the society. This study 

will be a significant endeavor in promoting and developing a system that would enable users to 

use a single smart card for multiple applications. This research is intended to be a starting point, 

which can be used by the system developer to understand the effects of plastic card or smart card 

in our society, which in turn can be used for upgrading and developing the existing systems. By 

understanding the needs of the real users and their experiences of using smart cards, the 

researcher, developers and the decision makers can get a wider perspective of the problem 

through my research work. It will also be beneficial for the users to deal with those problems 

being faced. My research is based on the following research question. 

Q: How can smart cards facilitate the access of control and service systems of different 

organizations? 

3. Methodology 

Research methods play an important role to formulating a research process. Therefore, the 

research design is very important to be able to describe, predict and understand the research 

question. Considering research design, it is a methodology that can help us understand and give 

us tools to answer our questions and also it can be more effective in everyday life (Mitchell et al., 

2010). Research methodology is very important for selecting something for an appropriate data 

collection. “Research methodology is a way to systematically solve the research problems” 

(Kumar, 2008, p.5). The section concerning the ‘related work’ has helped me to have a wider 

perspective of the problem. The main aim of doing this research is to analyze the problem and 

suggest a better option to users. The first part of the work is about understanding the problem. In 

order to understand the problem the choice of methodology is important. Methodology includes 

research design, data gathering and data analysis. The accumulative result of the methodology 

would help me to find possible solutions to the research question.  

The method which I have selected for data gathering is a mixed method. This is because in 

order to propose a solution I need numbers (quantitative data) as well as reasons or motivation 

(qualitative data). According to Creswell (2003, p.12) ‘‘mix methods researchers look to many 

approaches to collecting and analyzing data rather than subscribing to only one way (e.g., 

quantitative or qualitative)’’.  

3.1 Pilot Study 

In the pilot study I used the unstructured, open-ended contextual interview for extracting 

information from user about their use of smart cards provided by using different organizations for 

different purposes. I adopted this method of interviewing as this approach helped me to faster 

interview and enabled me to know context of use smart card for different purposes in Sweden. In 

accordance to Saunders et al. (2007) the pilot study was conducted to rearrange the questionnaire 



9 
 

and also provided reflection about the wording of the questions. The pilot study also increases the 

validity, reliability and practicability of the questionnaire (Cohen et al., 2000, p.260). For this 

purpose, I asked five people a few questions based on my research question to get know about 

how people use different smart cards in different environments. The main questions were: 

1. Which type of plastic cards/smart cards do respondents use? 

2. Which type of National ID card do they use and how often do they carry their National ID 

card?  

3. Which factors or problems is a concern to them regarding the use of National ID card?  

4. Which factors or problem is a concern to them regarding the use of Bank card?  

5. Which factors or problems is a concern to them regarding the use of a Driving License? 

6. How many smart cards/plastic cards do they use and what are these? 

7. Are they satisfied or not with the performance of using several smart cards? 

8. Do they get frustration or not to carry so many cards at a time in their wallet and what is the 

cause of their frustration? 

9. What do they do in case they forget a code to a certain card or lose any card? 

10. What types of problem do they face when they use several cards in their daily life? 

11. Do they think one card is better instead of several cards? 

12. Are they currently using any multifunctional smart cards? 

13. What kind of facilities or information do they think can be needed in a Single smart card? 

    After asking these questionnaires, I refined and corrected my questionnaires based on 

feedback of the respondents. 

3.1.1 Reflection on Pilot Study 

When I was going to do the pilot study, the first thing which came in my mind was that I am 

going to study peoples personal use of smart cards, and it will be difficult for me to study 

everything during my interviews as people might not take interest in giving right information 

about their personal smart cards usage. This interview was neither about a particular company 

which information can easily be extracted from website or from different workers of a company. 

So I was worried about getting the better results for my studies, so  for my pilot studies I decided 

to interview my friends whom I already know which can help me in my research. 

 The second thing was that I also need to know about the types of cards people use and how 

many types of cards they carry with them as well as for which proposes? During my pilot studies 

I came to know that they do not use National ID cards which made me question the reason for 

this. Later on, I came to know that those who have driving ID do not need to bring National ID 

cards as the driving ID is an accepted from of ID throughout the European Union 

The third thing which I concentrated to know was how often they face problems and what 

kinds of problems they face when they use several cards in their daily life. Here five people gave 

different answers, like as someone answered that I cannot use all the facilities associated with the 

card as it is too complicated, someone told that I don’t want to carry all the cards as it makes my 

wallet extra thick, someone said that I sometime use a card and forget to bring it back in my 
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wallet, someone replied that the service is only available during the day time (office hours) and 

someone argued that law on carrying the card when he/she is driving etc.  

Pilot studies helped me to organize my questionnaire more batter way about smart cards which 

I used in main studies.  

3.1.2 Swedish Bank Electronic Card 

In Sweden, different banks issue different kinds of bank cards. It depends on the user’s needs, 

account status and user’s desired option. Some bank cards are only accessible within Sweden but 

Visa and Master Cards provided in Sweden are also granted in other countries. User can use this 

card to purchase, access in the automated cash terminal, transfer money and to get account 

information by mobile and Internet. Most of these cards are accessible by using the chip or 

magnetic strip where information are embedded and can be used as Electronic Identification (e- 

legitimation). The information is encrypted in the chip and this chip provides security and 

protection to help from fraud. There are usually two types of PIN codes come with a bank 

account. One of these is used to log-in and sign-up (confirm) any transaction while the other is 

used just to log-in and view the transaction on the Internet/mobile.  

3.1.3 Swedish Driving License  

The Swedish Transport Agency (Vägverket) is responsible for providing the driving license 

which is a plastic card where the user’s driving information are embedded in the bar-code and 

recently now a days they are also providing chip based driving ID. In order to get this license the 

user needs to pass a driving test. Regarding that this driving license is an important document in 

Sweden, its security is paramount. Most people have a driving license, accepted as valid proof of 

identity throughout Sweden.  

3.1.4 National ID card 

The Swedish National Identity card is a non-compulsory document currently issued by 

Skatteverket (Tax Department). Everybody can identify himself or herself physically and 

electronically by using this ID card. The personnummer (social security number which is a 

combination of birth date and a 4 digit numbers) is printed on this card and it verifies the age for 

purchasing alcohol, tobacco or visiting bars. It can also be used as a travel document while 

travelling within the country. This Identity card is valid for five years and can be renewed after 

that. This card contains a gold plated chip and works as an electronic ID. All this information is 

embedded in the gold-plated chip.  

3.1.5 Student Card 

As a student the person can carry a student card. Student cards are usually provided by the 

student unions. Recently some organizations (Such as Studentkortet and Mecenatkortet) are 

providing this card for free. The students are eligible for various discount and offer by showing 

this card. Normally the student information is embedded in the magnetic strip instead of a chip. A 

newly received student card comes with a pin code and is activated on the Internet. In addition to 

this card most of the students use as an Access card. This access card provides the student access 
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to different areas of the university. Usually the institute administration decides the access 

privilege depending on the course or field of study. Students also carry library card for borrowing 

books. Most of the libraries in Sweden offer automatic borrowing facilities where a student first 

scans the card puts the pin code and then scans the bar code on the borrowing materials.  

3.2 Data Collection Methods 

The three most common methods for collecting data are described in the following sections. 

3.2.1 Quantitative approach 

‘‘Research that uses a standardized set of questions with a large sample of individuals and which 

therefore generates data that can be coded and expressed in numerical form, is called 

quantitative research’’ (Elliott, 2005). Quantitative approach is a very important resource 

because it gives more opportunity to the scientist and researcher for identifying the required 

information of his or her observations.  

Sometimes research designs emphasize the gathering of numerical data and focus on numbers; 

it is called quantitative approaches (Crouch et al., 2012, p.70). It also describes the phenomena 

numerically in order to answer specific questions or hypotheses. Another major purpose of 

quantitative research is to provide valid and objective descriptions on a phenomena and how it 

can be controlled by manipulating the variables. Researchers try to understand phenomena by 

examining the interrelationship among the variables collected from quantitative approach. 

Quantitative methods are objective and often reliable and allow the researcher to make 

generalizations (Taylor, 2005). 

3.2.2 Qualitative approach 

‘‘Research that adopts a less structured set of questions, allows the respondent to set the agenda 

within the parameters of the topic under investigation, and generate the rich textual or 

observation data, this is called qualitative research’’ (Elliott, 2005). Qualitative research is more 

likely to occur in interview-based rather than in ethnographic qualitative studies and it is 

important for the researcher to be able to generalize the results to a wider population also. The 

qualitative research approach to gathering knowledge is used to understand and characterize an 

experience or interaction (Rohde, 2010).  This approach sometimes provides lists of different 

sampling approaches that may be found for some of the main types that are frequently identified. 

When research designs emphasize the analysis of complex data in terms of its content or narrative 

interpretation of the data, then these designs are referred to as qualitative research (Taylor, 2005). 

It is evident that qualitative researchers attend to the experience as whole, not as separate 

variables. So the aim of qualitative research is to understand experience as unified. Overall, the 

use of questionnaires as a research technique might be seen as quantitative strategy whereas 

interviews and observations might be thought of as qualitative techniques. 
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3.2.3 Mixed approach 

Mix methods are a concept of mixing different methods (Creswell, 2003, p.17). Mixed methods 

research is widely used to express the combination of the methods of quantitative and qualitative 

research (Lewis-beck et al., 2004). The nature of quantitative and qualitative research essentially 

views the two research strategies as compatible. As a result, mixed methods research becomes 

more feasible. On the other hand, the researcher may plan to use mixed methods research in order 

to establish whether the quantitative and qualitative findings corroborate each other; and 

possibility of comparing the quantitative and the qualitative findings may arise once the data have 

been collected. The findings from mixed methods studies are presented in terms of substantive 

issues rather than in terms of separate methods (Bryman, 2012, p.700). There are several ways we 

can combine the quantitative and qualitative research to represent mixed methods research. So we 

can summaries the mixed methods in several ways- mixed methods usually collect qualitative 

data from interviews or collect multiple forms of qualitative evidence from observations and 

interviews or multiple types of quantitative evidence from surveys and diagnostic tests. In mixed 

method studies, the researchers combine the quantitative and qualitative data rather than keeping 

them separate. The basic concept is that combination leads to maximizing the strengths of the 

quantitative and qualitative data and minimizing their weaknesses. 

In my research I used this mix method explicitly as I need to analyze the quantitative data in 

relation to the qualitative data. According to Creswell (2003, p.12), ‘‘in mixed method research, 

investigators use both quantitative and qualitative data because they work to provide the best 

understand of a research problem’’. This approach is best suited for conducting my research, as 

it would give me wide scope to analyze the problem faced by the real user. The conclusion of my 

research would not only be based on the numerical data but also on the narrative description, 

which gives an insight into the problem. This approach will ensure the strength of my data as 

well. The next section describes in details the procedure for data gathering. 

3.3 Consideration for data gathering 

Gathering relevant data is quite a complicated task, which demands clear understanding of the 

problem, system and users and the problems that the users faces. This type of research requires 

time, proper information and other constraints which can affect the work. The following factors 

were involved in my data gathering process: 

3.3.1 Questionnaires 

I used a mixed approach to collect data. This is because I needed quantitative as well as 

qualitative data for finding any results and to reach a conclusion. The data to be collected falls in 

the following categories 

 General questions about the respondents - This is to find out the ratio of the people in a 

particular group. 

 General questions about using plastic cards - This is to find out how many cards a 

particular respondent uses and what those cards are. 
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 Questions to card provider - This is to find out the types, quality and the control of 

services provided by different organizations.  

 Specific questions about plastic cards - This is to find out the problems associate with 

using multiple plastic cards from a user perspective. 

There were 30 questions and I divided them into five sections. Section-I is general 

questionnaires containing eight questions to find out the ratio of the people a particular group. 

Section-II, III and IV, contain eleven questions about card providers (e.g. National ID card, Bank 

and Driving License) to find the information about types, quality and the control of services 

provided by different organizations. Finally in section-V, I asked eleven specific questions about 

plastic cards or smart cards that give the idea on the quantity of cards a particular respondent uses 

and also to get an overview of the problems associated with using multiple plastic cards from the 

users’ perspective. Questionnaires are attached in the appendix section. 

3.3.2 The choice of Participants 

In the beginning I thought about distributing the questionnaire both physically and online, - but 

when I selected the online method to distribute the questionnaires I faced fewer problems 

likewise I asked the respondents if they have National ID card or not? Some of them answered 

they do not have. When I asked them physically the same question then they replied, they have 

but they do not use or carry because of most of them use driving license instead of National ID. 

Then I decided to do the survey only by physical distribution. Such kind of issues were creating 

problems for me to collect the data, then I decided to use only the physical distribution of 

questionnaire that can allow me more opportunities to get real data from respondents regarding 

my smart card research. 

I distributed 110 questionnaires physically at different times within two weeks. I distributed 

questionnaire at ICA Maxi Umeå, Umeå University library and City Library in Umeå. I gathered 

result of 100 respondents as 8 respondents did not answered all the questions and 2 respondents 

did not returned the questionnaire.  

3.3.3 Limitation 

The limitation of this study is that, due to time constraints data were collected from some specific 

areas such as at the Umeå University, Umeå city library and outside of ICA Maxi. This does not 

represent the whole population of Sweden as a whole, nor of Umeå as a whole. 

This research cannot be implemented in non-developing countries where people do not use 

plastic cards or smart cards. It can be implemented in Sweden as well as in some other European 

countries only. Because of in Sweden or in Europe, people already use plastic cards. 

I found more general factors regarding these four different types plastic cards and I did not 

cover other technical issues.  

3.3.4 Results from survey 

Following are the combined results of all the respondents who filled the questionnaire (to see the 

questions see appendix page 32-35). 
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Swedish 66 66% 

Foreigner 34 34% 

Figure 4: Table and graph showing the distribution of nationality of the participants. 

 

Male 65 65% 

Female 35 35% 

Figure 5: Table and graph showing the gender distribution of the participants. 

 

18-30 46 46% 

31-45 32 32% 

46-65 19 19% 

65+ 3 3% 

Figure 6: Table and graph showing the age distribution of the participants. 

 

School 12 12% 

Bachelor 35 35% 

Master/MS 37 37% 

Ph. D/PostDoc 5 5% 

Others (short course, 

diploma, nursing etc.) 

11 11% 

Figure 7: Table and graph showing the distribution of the highest attained educational level of 

the participants. 
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Service / Job Holder 35 35% 

Self-employed / Own 

business 

7 7% 

Manager / Supervisor 6 6% 

Student 38 38% 

Pensioner 6 6% 

Others (Engineer, Doctor, 

sports etc.) 

8 8% 

Figure 8: Table and graph showing the occupational distribution of the participants. 

 

Yes 100 100% 

No 0 0% 

Figure 9: Table and graph showing the daily usage of plastic and/or smart cards amongst the 

participants. 

 

Magnetic-strip 98 98% 

Barcode type card 92 92% 

Chip-based card 100 100% 

RFID card 14 14% 

Figure 10: Table and graph showing which type of plastic and/or smart card that the 

participants use. 

 

National ID 84 84% 

Student ID 46 46% 

Bank 100 100% 

Driving 

License 

71 71% 

Figure 11: Table and graph showing which smart cards the participants use. 
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Yes 84 84% 

No 16 16% 

Figure 12: Table and graph showing the distribution of national ID card holders amongst the 

participants. 

 

Magnetic-strip card 4 4% 

Barcode type card 4 4% 

Chip-based card 71 71% 

RFID card 0 0% 

Others (paper 

based) 

5 5% 

Figure 13: Table and graph showing which type of national ID card that is used by the 

participants. 

 

Always 49 49% 

Only when visiting bar / 

pubs 

5 5% 

When buying Tobacco / 

Medicine 

4 4% 

While traveling 29 29% 

Others (They do not carry 

because they have driving 

license) 

26 26% 

Figure 14: Table and graph showing how often the participants carry their national ID card with 
them. 
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The service is only available during the day time (office 

hours). 

6 6% 

It takes a long time to change a pin code or recover a card in 

case it’s lost. 

21 21% 

I cannot use all the facilities as it is too complicated. 15 15% 

I don’t want to carry the card as it makes my wallet extra thick. 43 43% 

Do not have a driving license so I must be able to create an ID. 12 12% 

Others 11 11% 

Figure 15: Table and graph showing the concerns of the participants regarding the usage of 

national ID cards. 

 

Yes 100 100% 

No 0 0% 

Figure 16: Table and graph showing the distribution of bank cards amongst the participants. 

 

Electron 

card 

9 9% 

Maestro 

card 

8 8% 

VISA card 80 80% 

MasterCard 29 29% 

Others 3 3% 

Figure 17: Table and graph showing which type of bank card the participants have. 
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Yes 90 90% 

No 10 10% 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 18: Table and graph showing the perceived benefits of carrying a bank card: how 

comfortable cards are perceived to be compared to bringing cash (red), not needing to rely on 

banking hours (yellow), a sense of control over ones money (green), better management by the 

bank (purple), access to convenient Internet transactions (blue) and convenient transactions 

while abroad (orange). 

 

 

 

 

 

Yes 89 89% 

No 11 11% 
 

Yes 66 66% 

No 34 34% 
 

Yes 47 47% 

No 53 53% 
 

Yes 81 81% 

No 19 19% 
 

Yes 80 80% 

No 20 20% 
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The service is only available during the day time (office hours). 20 20% 

It takes a long time to change a pin code or recover a card in case it’s lost. 30 30% 

I cannot use all the facilities (such as e-legitimitation/electronic ID) as it is too 

complicated. 

27 27% 

I don’t want to carry the card as it makes my wallet extra thick. 15 15% 

Fee is too high (for hög avgift) 25 25% 

Others 7 7% 

Figure 19: Table and graph showing factors of concern amongst the participants when using a 

bank card. 

 

Yes 71 71% 

No 29 29% 

Figure 20: Table and graph showing the distribution of driver’s licenses amongst the 

participants. 

 

I don’t use my driving license as an ID card, as I have a separate ID Card. 20 20% 

I use my driving license as my ID card as it serves all the purpose for 

identification. 

73 73% 

I will not use an extra ID card as it is not convenient to carry an extra card 

in the wallet. 

35 

 

35% 

I don’t feel that I miss all the services associated with ID card provided by 

different organizations. 

27 27% 

Figure 21: Table and graph showing how the driver’s license is used by the participants. 
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Only one card 0 0% 

Two to four 26 26% 

Five to ten 60 60% 

Eleven to fourteen 11 11% 

Fifteen or more 3 3% 

Figure 22: Table and graph showing the quantity of smart and/or plastic cards amongst the 

participants. 

 

Yes 71 71% 

No 29 29% 

Figure 23: Table and graph showing if the participants get frustrated by the amount of smart 

and/or plastic cards they carry in their wallets. 

 

The wallet becomes thick. 41 41% 

I sometime mix up my cards and 

it takes time to find the right one. 

25 25% 

I sometime use a card and forget 

to bring it back in my wallet. 

19 19% 

No frustration 16 16% 

Figure 24: Table and graph showing the reason for the frustration amongst the participants 

regarding the amount of cards needed to be carried. 

 

Yes 60 60% 

No 40 40% 

Figure 25: Table and graph showing if the participants feel it frustrating having to remember to 

remember all the codes associated with all the smart and/or plastic cards. 
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Inform the service provider 98 98% 

Inform the police. 60 60% 

Inform the Insurance 

Company (if you have any) 

22 22% 

Figure 26: Table and graph showing what the participants would do if a card was lost. 

 
 

 
I think it is time consuming to setup e-legitimitation on the 

Internet. 

46 46% 

I prefer to call my vendor and legitimate me on the phone. 16 16% 

I don’t carry my card reader and as a result I can’t use  

 e-legitimation (electronic ID) everywhere. 

63 63% 

Figure 27: Table and graph showing problems faced when using electronic ID (e-legitimation). 

 

Yes 81 81% 

No 19 19% 

Figure 28: Table and graph showing the sentiment towards if one card would be better than 

having to have several cards. 

 

Yes 18 18% 

No 82 82% 

Figure 29: Table and graph showing the distribution of multifunctional smart cards amongst the 

participants. 
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4. Findings from surveys 

All the respondents use plastic cards on a daily basis. I found that 66 respondents were Swedish 

and 34 respondents were foreigners. I got more positive responses from Swedish people than 

foreigner. Swedish people were more adaptive to smart card than foreigners. The findings of my 

survey result are as follows:  

1. All respondents independent of their age use several types of plastic cards on a daily basis 

in Sweden.  

2. 98% of the respondents use different type of magnetic-strip plastic cards that are provided 

from different organization e.g. retailers, Universities etc. in Sweden. On the other hand, 100 % 

of the respondents use the chip-based smart cards that are provided by Swedish skatteverket and 

bank. 92% of the respondents use the barcode type plastic card that is provided from library and 

transport authority and so on. 

3. 84% of the respondents have a national ID card and among them 71% use chip based cards 

and the rest of them use magnetic-strip, barcode type and others. 49% of the respondents always 

bring their National ID cards and the rest of the respondents bring it sometimes. 

4. 43% of the respondents do not want to carry the National ID because they think it makes 

their wallet thick 

5. All of the respondents use different types of bank cards but among them 30% of the 

respondents think that it takes a long time to change or lose it, 27% cannot use all the facilities 

such as e-legitimation or electronic ID and 25% of the respondents say that the bank fee is high 

and 20% of the respondents think that the service is only during daytime. 

6. 71% of the respondents have a driver’s license. 

7. 73% of the respondents think that the driver’s license serves all the purpose for 

identification. On the other hand, 35% of the respondents say that they will not use an extra ID 

card as it is not convenient to carry an extra card in the wallet.  

8. 60% of the respondents use five to ten plastic cards, 26% use two to four plastic cards and 

11% of the respondents use eleven to fourteen plastic cards. I did not get any respondent from 

any survey that uses only one plastic card.  

9. 71% of the respondents get frustrated by having to carry so many cards at a time in their 

wallet. Only 29% of the people are not frustrated.  

10. 41% of respondents think so many cards make their wallet thicker. 25% of the respondents 

sometimes mix up their cards and it takes time to find the right one. 19% of the respondents 

forget to keep it back in their wallet.  

11. 60% of the respondents are frustrated about review being all the codes at a time and 40% 

of the respondents are not frustrated.  

12. 98% of the respondents inform the service provider, 60% of the respondents inform the 

police and 22% of the respondents inform the Insurance Company when they have lost a card. 

13. 81% of the respondents think one card is better than several cards. 

14. 82% of the respondents do not use any multifunctional smart cards. But 18 % of the 

respondents use a driver’s license for dual purposes (DL and NIC) not multifunction. 
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5. Discussion 

As stated above my research question deals with the ways to facilitate the access of control and 

service systems of different organizations in a better way. For finding the answer to this research 

question I surveyed and analyzed the whole process with the help of a mixed method as stated 

above in the methodology section. When I analyzed the use of smart cards with the help of the 

mixed method and according to my research result I found that all of respondents use some sorts 

of plastic cards more or less for different purposes. I did not find any respondent who does not 

use a smart card. 

84% of the respondents have national ID card but they do not want to carry it with them all the 

time because they think it makes their wallet extra thick and they cannot use all the associated 

facilities with their national ID card. Besides, it takes a long time to change a pin code or to 

recover a card in case it’s lost and most of them prefer to legitimate on the phone instead of using 

legitimation on Internet.  

All of the respondents use some sorts of bank card and they feel more comfortable carrying a 

bank card over cash and claims that it is convenient to do transaction through Internet and also 

out of the country. They do not need to rely on banking hours for doing any transaction. 

Regarding this bank card however, people said that it takes a long time to recover a card in case 

it’s lost, the banking fee is high and they cannot use all associated facilities such as e-

legitimitation (electronic ID) as they think it is too complicated. Also, they do not want to carry it 

with them all the time because it makes their wallet extra thick. 

On the other hand, respondents possessing driving license use it as their ID card because it 

serves all the purposes for identification in the European Union. Therefore, they do not want to 

use any extra ID card as it is not convenient to carry an extra card in the wallet because they do 

not feel that they miss all the services associated with ID card provided by different organization. 

But regarding driving license people are sometime frustrated as they will be fined if they fail to 

carry and show the license when they become controlled by the police. 

After analyzing the different type of plastic cards that are provided by different organizations 

to interact with information, I came to know that 60% of the respondents use more than five cards 

on a daily basis and 81% would prefer to have one card instead of several cards. Here I came to a 

brief conclusion on the following factors-  

 People get frustrated over having to carry so many cards at a time in their wallet because 

they think that it makes their wallets thicker and thus becomes inconvenient to carry in the 

pocket, sometime they tends to mix up their cards and it takes time to find the right one when 

needed, sometime they use a card and forget to bring it back in their wallet.  

 The people also get frustrated to remember all codes. 

 People tend to miss some important functions associated with their cards (such as 

registering to get extra bonus, or using e-legitimation for applying for a loan) due to the lack of 

knowledge and complexity how to use it. 

I also found that most of the above mentioned problems occur due to carrying lot of cards e.g. 

when a user uses around ten plastic cards then it can be frustrating for a user. Besides the 
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mentioned cards (Student card, National ID card, Driving License and Bank card), people are 

also using plastic cards to get bonus and discount, e.g. different company’s shopping cards, 

fitness (e.g. IKSU) cards, Insurance cards, transport cards and library cards etc. So it is 

inconvenient for people to carry so many cards at a time. Day by day, people are using so many 

plastic cards in their daily life to get access, bonus and discount etc. in different environment for 

different purposes. So people need to re-check their wallet especially when they will go out from 

home to go to office, market and as well as to go other places to avoid frustration. To avoid such 

types of problem I can say that we can present them the idea of smart card like in Malaysia they 

used MyKad to avoid picking extra cards, in this way people will have to carry only one single 

card which can be used for multipurpose. 

 In my survey I found that 81% of the people would like to have a single smart card that serves 

all the purpose and the rest answered ‘No’. Especially old people face more problem than young 

people because sometimes they mix-up and forget to carry all the cards. If someone forgets an 

important card his or her daily routine work is strongly affected. When people are old then it is 

not possible always that they could remember everything like young people. To minimize this 

problem, people need to carry carefully their required smart cards especially when they move or 

leave from one place to another place and another option would be if we generate a single 

multifunctional smart card such as Malaysian MyKad card then people have no chance to mix-up 

or forget to carry the card. 

I also found that remembering all the important access codes associated with the cards leads to 

frustration. This is especially true for older people. To solve this problem people can store all the 

codes in their cell-phone or diary and when they will forget then they can see from their cell-

phone. Such kind of frustration again happen due to using large no of cards, which you have to 

remember different codes for different cards, but if we present a smart card like MyKad or 

Multifunctional Student card then they avoid such kind of problem as these cards can be used for 

different purposes and you have to remember only one access code. 

 People are constantly facing problem in their daily life while using several smart cards and 

demands a better interaction technique. Almost all people use chip based smart cards they cannot 

use associated all the functionalities incorporated in the chip. And the primary reason is the 

complexity issues which in turn make them ignoring the service or use it in a shortcut way by 

calling the service provider and so on. If different organizations (Skatteverket, transport 

authority, bank and educational institution) provide a chip-based single smart card, people will 

tend to use the card for all the service associated with it and the card will be utilized to a 

maximum extent system like a multifunctional student ID cards at Vienna University in Austria. 

For example if a person does not prefer to use e-legitimation, the option can be excluded from the 

card and later when the person wants to use it, it can be incorporate in the card. One of the 

requirements of implementing a single smart card is to have a good support. 
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6. Tentative implication of the study 

If my research work and survey result is true, then I can suggest that this study can have 

implications for the future in two ways, design implications and further research. I have, in the 

following section, given some suggestions of how to facilitate smart access of control and service 

systems in a better way. 

6.1 Suggestions  

When I started my discussion I formulated a research question which was: 

How can smart cards facilitate the access of control and service systems of different 

organizations? 

When I did my research in order to find my answer of this research question I identified many 

problems from survey associated with different types of plastic cards. When I analyzed the 

different smart card system with the help of a mix method, I tried to explore the reasons behind 

these problems which affect the users from interacting with organization and accessing the 

information. In the following section I will suggest some points that I think, can facilitate users to 

provide better interaction with information on the basis of my related research and results from 

the survey.  

6.1.1 The 1st problems which I identified is  

People get frustrated to carry so many cards at a time in their wallet because they think, it makes 

their wallet thick, sometimes they mix up their cards and it takes time to find the right one, 

sometime they use a card and forget to bring it back in their wallet. 

6.1.2 Suggestion for consideration 

Using a single multifunctional smart card can solve this problem. One and only smart card in the 

wallet is convenient to carry. It can be chip-based multifunctional single smart card which is used 

in Malaysia and Austria. It can also be RFID smart cards enable where companies and State 

enterprises to automatically identify, track and capture information electronically.  

So I think, if four different organizations (Skatteverket, transport authority, bank and 

educational institution) make sure that all the information given in a one smart card instead of 

four several cards then problem would be reduce. Besides, from my survey I have got that 81% 

would prefer to have fewer (one) card instead of several cards. So people could use this smart 

card in multi-purposes to get better service. Therefore, I can say that the users will not face much 

problem. This multi-functional smart card also will save time but for this they need better 

integration among those organizations.  

6.1.3 The 2nd Major problem which I identified is  

The people also get frustrated to remember all codes at a time. 
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6.1.4 Suggestion for consideration  

To handle this problem I say that instead of using several plastic cards, chip based single 

multifunctional smart card can solve this problem which containing one pin-code and also need 

only one common database for four organizations so that they can easily integrate information 

with each other. Here a question can be raised if someone loses the card then what will happen? 

To answer this question the first answer would be the same as if someone loses his or her own 

wallet as if someone loses a wallet then he or she has to call every smart card service provider. 

But, if someone loses multifunctional single smart card then it can be one specific service 

provider or only insurance company who will take all responsibility as a role of the Trusted Third 

Party (TTP) according to Rossudowski et al., (2010). So I think in this way it can be a better 

solution to provide security in case they lose their smart card. Because in my survey I got also 

22% respondents who have insurance about their smart cards. 

6.1.5 The 3rd Major problem which I identified is  

People tend to miss some important functions associated with their cards (such as registering it to 

get extra bonus, or using e-legitimization for applying for a loan) due to the lack of knowledge 

and complexity in using it. 

6.1.6 Suggestion for consideration  

If different organizations (Skatteverket, transport authority, bank and educational institution) 

provide a chip-based multifunctional single smart card, people will tend to use the card for all the 

service associated with it and the card will be utilized to maximum extent. For example if a 

person does not prefer to use e-legitimization, the option can be excluded from the card and later 

when the person wants to use it, it can be incorporate in the card. One of the requirements of 

implementing a single smart card is to have a good support system or hotline so that people can 

get twenty-four hour service when they face problem.  

Additionally I want to suggest that the multifunctional smart card can be very useful but 

governments and different organizations have to do lot of work to make a single database system 

in order to run the smart card everywhere. So for this, the government has to take steps so they 

agree to access this system. Otherwise government can push the local government agencies, 

banks, educational institution and transportation agencies to access the government issued new 

system. 

6.1.7 Suggestions for considerations of HCI 

Finally, as a HCI student, I want to suggest that we can use the concept of HCI to better design 

smart cards. Day by day, the field of human computer interaction is rapidly spreading, and as the 

world is becoming increasingly computationally enabled we need to involve the view of human 

computer interaction to a greater extent. According to Benyon et al. (2005, p.670), ‘‘Designers 

can sketch the information spaces, including any and as much of the information’’.  This means 

that the design of the information space heavily depends upon the designer - designers know 

what things are required and what the resources available are. They can manage an entire design 
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project if they study and focus on each area of the design to facilitate the understanding of the 

people of that information space. 

 In the contemporary world, the focus of HCI is completely changed, where the designers of 

HCI are now focusing on the needs and demands of the people. Designers are combining the 

concept of HCI with the information spaces to meet the requirements of the users. Human 

computer interaction is huge field that concerns interaction between the people and computers, 

and as a result it is used in many different disciplines of work. According to Benyon et al. (2010), 

the increasing of interaction design has helped to bring a designerly way of thinking to HCI. This 

means that we can use the HCI design concepts to help us in the design of a smart card to 

facilitate the experience of the users in such a manner as to properly interact with the information 

they require.  

7. Conclusion 

Based on my research and results, I can say that if we utilize a multifunctional smart card, like 

the MyKad card used by the Malaysian government, in Sweden then people will get more 

benefits in their daily life. This multifunctional smart card contains one chip, like the 

Multifunctional Student card used by at Vienna University where user’s personal information, 

driving information, student information and bank information can be embedded. The use of a 

multifunctional smart card can be very beneficial for the societies as people can take advantages 

of a single card in different departments and they can avoid frustrations like carrying different 

cards all the time and also they don’t need to remember all the security access codes for the 

different cards which they use in different organizations for different purposes. According to my 

survey people are so frustrated of these problems and 81% persons said that they are interested to 

use a single smart card to avoid such kind of problems. So the examples presented in the related 

studies like MyKad and Multipurpose card and demand of people according to my survey can be 

very useful for the people, as a single smart card can be used for multifunctional purpose like a 

social security card, driving license, student card and bank card. This smart card can help people 

to pay taxes, buy goods in shops and people also could access physically this card in different 

bank booth center to withdraw money and make interaction with bank booth center, mobile, iPad 

etc. via Internet. This smart card can also help government to locate the person and find out the 

history of the person who is using the card by checking it in a centralized system. It can help 

people to use it properly from misuse from different cards. On the other hand, the main 

advantages of this multifunctional smart card include the ability to detect terrorists, identify false 

NICs, and enable more productive and effective government services. It is also comparison with 

DL (Driving License) application can be used to reduce the number of fake licenses and improve 

the efficiency of driving license verification. It also increases the accuracy of road summons and 

convenient.  

Finally, I can say that multifunctional smart card as NIC may act as a mechanism that helps 

the government to have the total surveillance on its citizens, thus controlling their privacy, and 
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also conclude that with the help of HCI we can search more ways for the betterment of human 

computer interaction especially in the field of bank, educational, driving and identity purposes by 

improving and finding the ways of using smart cards for the betterment of society. 
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Appendix 

Questionnaire 

 

I am a student of Informatics Department at Umeå University and currently conducting a survey 

on “How can we facilitate the smart card users to access the control and services of different 

organizations in better way”. This survey is a part of my academic research thesis and the 

results of this survey will be presented there. Your cooperation will be highly appreciated and I 

thank you for taking your time to answer this questionnaire. 

Section I: General Question 

1. Your Nationality? (Tick your appropriate answer) 

  

2. Gender? 

  

3. Age? 

18-30 -45 -65  

4. Education? 

   /MS   

5. Occupation? 

  -employed / Own business  

   

     

6. Do you use plastic card/smart card on a daily basis? 

    

7. Which type of plastic cards/smart cards do you use? (Choose as many as applicable) 

-strip card (e.g. ICA/Coop/Iksu cards, University access cards)  

 

-based card (e.g. bank cards, Swedish ID cards) 

   

8. Which of the following smart cards do you use? (Choose as many as applicable) 

        

Section II: Questionnaire on National ID card  

9. Do you have National ID card? (If No go to question number 13) 

   



 

33 
 

10. Which type of National ID card do you use? 

-strip card    

-based card   Others    

11. How often do you carry your National ID card? (Choose as many as applicable) 

    

  

12. Which of the following factors is a concern to you regarding the use of National ID 

card? (Choose as many as applicable) 

ice hours). 

 

 

 

Do not have driving license so I have to use ID instant. 

 

Section III: Questionnaire about Bank card 

13. Do you have a Bank card?  

    No 

14. Which type of Bank card do you have? 

       

  ……………….. 

15. Why do you use this Bank card? (Choose as many as applicable) 

 cash.      Yes  No 

  Yes  No 

    Yes  No 

     Yes  No 

    Yes  No 

en I travel outside the country.  Yes  No 

 

16. Which of the following factors is a concern to you regarding the use of a Bank card? 

(Choose as many as applicable) 

ce is only available during day time (office hours). 

s lost. 

-legitimitation/electronic ID) as it is too complicated. 

always want to carry the card as it makes my wallet extra thick. 
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Section IV: Questionnaire for Driving License 

17. Do you have a Driving License? (If NO go to question number 20) 

  

18. Which of the following statements are applicable to you regarding the use of a Driving 

License? (Choose as many as applicable) 

ice is only available during day time (office hours). 

 

Law on carrying the card when driving. 

t to bring it always as it makes my wallet thicker. 

 

19. Which of the following statements are applicable for you? (Choose as many as 

applicable) 

an ID card, as I have a separate ID Card.                        

 

the wallet. 

eel that I miss all the services associated with ID card provided by different 

organizations. 

Section V: Questionnaire on Smart Card 

20. How many smart cards/plastic cards do you use? 

    

 Eleven to fourteen teen or more      

21. Are you satisfied with the performance of using several smart cards? 

   

22. Do you get frustration to carry all these cards at a time in your wallet? 

   

23. What is the reason of your frustration? (Choose as many as applicable) 

 

it takes time to find the right one. 

bring it back in my wallet. 

24. Do you think it is frustrating to remember all the codes at a time? 

   

25. What do you do in case you forget a code to a certain card? 

………………………………………………………………………………………….. 

………………………………………………………………………………………….. 
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26. If you lose your card then what would you do? (Choose as many as applicable) 

   

 

27. What problem do you face when you use electronic ID (e-legitimitation)? (Choose as 

many as applicable) 

time consuming to setup e-legitimitation on internet. 

 

and as a result I can’t use e-legitimitation everywhere. 

28. Do you think one card is better than having several cards? 

    

29. Are you currently using any multifunctional smart cards (A single smart card that can 

be used for several purposes e.g. National ID, Student ID, Driving License, Bank etc.)? 

    

30. What kind of facilities do you think can be introduced in a Single smart card? 

………………………………………………………………………………………………… 

………………………………………………………………………………………………… 

………………………………………………………………………………………………… 

………………………………………………………………………………………………… 
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