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Abstract: 

High mobile penetration statistics in the world suggests that citizen 

services are more applicable via mobile technologies. Vehicle parking 

is such a service which is being deployed in Örebro municipality. We 

conduct interviews on municipality employees who are involved in the 

parking administration process and the mobile based parking system in 

order to evaluate the system regarding functionality, performance, 

acceptance and effects. These factors are evaluated by the affect they 

have on the municipality. What the study shows is that whilst the 

system is successful as an alternative payment option for the motorist, 

it does not have a positive effect on the process or the workload of 

municipality. It can be seen that to acquire a better quality service for 

both citizen and the government, better and thorough investigations 

into requirements should be carried out via improving the 

communication between them. 

Key words : mobile  parking, evaluation, mGovernment  
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1. Introduction 

The dawn of the internet was a critical turning point for the future of electronic government 

(eGovernment) and thereby citizen based electronic services (eSerivces). But not many years 

later another technology opened up to everyday citizens worldwide much more aggressively. 

The major development of mobile networks opened new horizons of using new services and 

porting earlier services to mobile services that could be accessed and executed on the go.  

Mobile government (mGovernment) is inevitable (Kushchu & Kuscu, 2004). They further 

mention that “At the end of year 2001, approximately 14% of the world population - 850 

million people were mobile phone users”. By 2010 the total mobile subscriptions crossed 5.3 

billion - over 90% of the world population (International Telecommunication Union, 2010). 

In contrast Internet had the penetration to only 2 billion. As Kushchu & Kuscu further state, 

this is an ideal opportunity where the spread of mobile technologies can enhance eGov 

services by “location-based services such as fire fighting and medical emergencies.” This 

also holds true for countries with strong eGov practices since they can extend their services 

to mobile devices for a more dynamic access and service delivery.  

Aaberge and Langørgen (2003) identify that municipal user fees are similar to taxes and that 

municipal services as a component of extended income include services that are financed by 

user fees. Parking is such a service that is delivered by the local governments to its citizens 

while also being one of the sources of income for local administration. The history of modern 

day parking systems has evolved from feeding loose change into the parking meter to credit 

card based payments and presently by mobile phones.  Since its invention 76 years ago, 

motorists had to have loose change with them to feed the parking meter when they left their 

vehicle. Tickets were issued by the machines situated at every parking site. After many years 

of changes undergone, as the modern convenience of smart cards increased this service was 

extended to payments by cards via banks. While these methods are not yet out of context, the 

statistics on mobile usage provides a clear incentive to port these services with much more 

flexibility and mobility, thus paying the parking fees via mobile phones (Via SMS). 

Worldwide there are many local authorities who provide this mobile based parking (SMS 

Parking) service, developed by different suppliers, therefore having different approaches, 

different functionalities and services. In Sweden different municipalities have also adopted 

these services as well.  

Mobile payment has many different stakeholders including consumers, merchants, mobile 

network operators, mobile device manufacturers, financial services firms, software and 

technology providers as well as the government (Karnouskos and Fokus, 2004). In the case 

study we observe, SMS Parking is similarly facilitated by a 3rd party software and 

technology/system supplier, the mobile service supplier, citizen and the local government. 

Studies have been carried out in different countries in the world assessing the public 

acceptance and usage motivation about SMS Parking systems. Pedersen & Nysveen (2003) 
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carries out such a research in Norway where user behavioral aspects are given assessment 

priority.  They use a quantitative approach in measuring the outcome. In this paper we have 

chosen to consider the service provider, i.e. the local government on how they perceive the 

effects of this relatively new service since there has been no formal evaluation. Jackson 

(1993) states that “Performance evaluation is part of the age-old issue of public service 

accountability”. Therefore whenever a new public service is introduced or an existing service 

modified an evaluation of effectiveness should be considered vital. We intend to complement 

the research of Pedersen & Nysveen (2003), by investigating the government side with a 

descriptive approach to evaluate system functionality, performance, acceptance and effects. 

By investigating the case at hand and identifying Strengths, Weaknesses, Opportunities and 

Threats, we hope this could add to the current knowledge base on where mobile based 

eServices such as SMS Parking can improve. 

 

2. Method 

 
2.1. Research strategy  

Qualitative findings are more in-depth since they make use of open-ended questions; the 

results provide more detail on behavior, attitudes and motivation (Piantandia & Garman, 

1999 and Wainwright, 1997). While this is useful in an investigation, our study is also an 

evaluation of a system based on information provided by a stakeholder.  Patton (2002) state 

that qualitative methods are often used in evaluation because it captures and communicates a 

participant’s story, which in fact is the main source behind this paper. He also states that the 

purpose of such studies is to gather information and generate findings that can be used for 

decision making and improvement of the system. This study is concentrated on the SMS 

Parking system utilized by the Örebro municipality and the evaluation in terms of 

functionality, performance, acceptance and effects. Therefore we choose a qualitative 

approach. Since we capture the information from a participant we use interviews as the data 

collection tool which is an efficient method of accessing in depth information as Oates 

(2006) suggests. 

The operationalizing of the study was carried out according the qualitative research method 

approach (qurma) influenced Oates (2006). The steps were identified as establishing the 

research question, choosing a conceptual model, designing data collection and analysis, 

collecting data, analyzing and validating data. First, the establishment of the conceptual 

model was done as follows. 
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2.2. Conceptual Model 

Our choice of a conceptual model is motivated by the applicability to system evaluation in 

general and also applicability to any stakeholder party. The aforementioned study by 

Pedersen & Nysveen (2003) employ the extended TAM model, where we have chosen the 

updated DeLone & McLean (D&M) model of IS Success (2003).  In contrast to the TAM 

model, D&M model is much more focused on evaluating an IS, based on quality criteria, i.e. 

System quality, information quality and service quality, whereas TAM model is more 

focused on the acceptance and attitude towards use. Lin & Fang (2011) corroborates our 

choice in their study, “TAM puts emphasis on individual system usage, so it did not discuss 

the organization impact in the information system, such as reduced cost, human error, and 

redundant operation etc.”  

 

 

 

 

 

 

 

 

 

 

Figure 2.1: Delone and McLean updated model of IS success 

D&M model focuses on 3 aspects of evaluation, Information, System and Service. These 3 

factors define the quality of the phenomenon under study which leads to the intention to use 

and subsequent use. The use of the system leads to the satisfaction and therefore yields 

benefits. These aspects are which are influenced by the quality, are connected with feedback 

loops so that each step influences the other. We intend to use this flow of analysis regarding 

the local government as the subject of our study. The questions for the interviews were 

modeled using the each aspect of this model. The questions can be found in the Appendix. 
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2.3. The Case Study: Örebro Municipality, Sweden 

The municipality of Örebro was contacted via phone and the unit manager of SMS parking 

along with a parking inspector was met. The choice for the selection was based on the fact 

that they are employed by the municipality and they are involved in the use of the system 

which covers our area of investigation. The interview was formal and was recorded with 

permission from the participants. 

The SMS Parking project had been initiated in 2009 in Örebro, and has been available since 

within the municipality. The reason behind adopting service was providing motorists with 

more options of parking payment. SMS parking service enable motorists to pay parking fees 

via SMS (Short Message Service) in mobile phones. This service is joined by its 

predecessors of payments by coins and smart cards. The public awareness of the service was 

made via newspaper articles, municipality website and the instruction notices on parking 

meters. 

The work process starts when a motorist sends a SMS of the vehicle number along with the 

zone number for the parking area to a designated number. This information is collected in the 

system provider’s database server. Parking inspectors who inspect the parked vehicles in the 

local parking areas check for vehicles without the traditional parking slips issued by the 

machine. The inspectors then login to the remote system with a mobile device. They enter the 

vehicle number and retrieve the information of paid time period, parked time period etc. If 

the vehicle has been parked beyond the paid time period they issue fine tickets to the vehicle. 

A diagram that shows the general information flow regarding the parking process is as 

follows.  

 

 

 

 

 

 

 

 

 

      Figure 2.2: Parking handling process information flow 
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The flow of information is described below according to the numbers in the diagram.  

1- The motorist sends a SMS to the system containing vehicle number and the zone number  

2- Parking inspector logs in the system and retrieves information on vehicles and parked 

durations 

3- Local administration has access to the system/system supplier in case of overseeing and 

retrieving information if necessary 

4- Motorists can contact the local administration when help or instructions are required.  

5- Parking inspectors report to the local administration  

In this study we focus on the area covered by the dashed line, where the system interacts with 

the municipality and affects their situation.  

 

2.4. Data Analysis  

The data recorded by the interviews has been transcribed to textual format.  The evaluation of 

the system is performed along the model, where we choose to describe each dimension with a 

detailed explanation of how it affects the municipality. Hence we will use tabular format to 

better organize the data while preserving the D&M model as the base.  
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3. Results 

The data from the interviews can be depicted by mapping the D&M model as table 3.1 

illustrates. 

Table 3.1: D&M model mapping of the results 

D&M model dimension Results 

Information Quality 

 

1. No privacy issue, since there is no personal information 

recorded at the supplier 
2. Deceitful zone numbers can be avoided via the system  

3. Information retrieval takes more effort 
 

System Quality 

 
1. Applicable for vehicles from all over Sweden 
2. Automatic alert on parked time expiry and option to prolong  

3. Rarely but system inaccessibility 
4. Supplier competition for better quality systems 

5. Motorists pay an additional cost of the SMS 
6. Multiple SMSs for multiple parking hours 
7. Payments are made hourly, not for the exact time of parking  

 
 

Service Quality 

 

1. No need for additional infrastructure 

2. Availability and reliability  
3. All mobile networks can be used to access the service 
4. Supplier availability to solve real time issues 

5. Available from all municipality owned parking spaces in the 
city 

Intention to use 1. Less incentives for using the service 

2. Mobile operators can change SMS tariffs  
3. Local political influence 

 

User Satisfaction 1. User convenience (not having coins etc) 
2. An alternative payment option 
3. More cycles of vehicle inspection, thus the time/workload for 

the inspectors 
 

Net Benefits 1. Reduction of paper based parking receipts 

2. Reduced coin collection from parking meters / cashless 
transactions 

3. Expense of the system paid by the municipality  
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4. Discussion 
 

The table 3.1 provides the set of results that we have accumulated regarding the system and 

its impact. It contains aspects regarding system features, system-citizen relationship, system-

municipality relationship and relationships with external factors. According to the mapping 

of the conceptual framework mentioned in the Data Analysis section, we will discuss the 

following factors with an insight into the effects to the municipality.  

 

 

4.1. SMS Parking functionality evaluation (System quality and Information quality) 

 

The SMS Parking system is an Information System which requires input by the users. For the 

parking inspectors this has become additional work in contrast to the traditional method. In 

an information related perspective, it still provides the information earlier paper based 

parking receipts provided. But logging into the system, inputting vehicle number manually to 

check the status requires more effort than reading the traditionally meter-issued parking 

receipt on the windshield. This situation can be improved with lessons from other scenarios, 

such as a project by Cork City Council, Ireland where registered vehicles are given a unique 

barcode to attach to the vehicle and the inspectors can scan the barcode to retrieve the 

information more conveniently. 

 

The parking zone number is required when a motorist uses the system to park a vehicle. 

Different parking zones have different charges and deceitful conduct of motorists have not 

been possible in the traditional method where the parking receipt issued by a specific 

machine has the zone number printed. This has been continued in the design of the system 

since the input of the zone number is a must. The system therefore continues to avoid 

deceitful behaviours from the users, which affects positively on the municipality. 

 

The system issues automatic alerts before 10 minutes of parked time expiry and also provides 

an option to prolong the parking time. While this feature is provided as a service to the 

citizens, it has increased the workload for inspectors. Vehicles which have soon to be expired 

parking times must be re-checked by the inspectors since they must ensure the vehicle 

owners renew the parking time via the system. Therefore the inspection cycles have risen and 

increased the workload of the inspectors. 

 

The system does not record personal identification data. The motorists are only supposed to 

provide the vehicle number and the zone number when parking. Therefore the privacy 

protected has been protected.   
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The parking charges are hourly, which means for 30 minutes of parking the cost for 1 hour 

has to be paid. This is in contrast of the traditional method where the charges could be paid 

by coins or smartcards accurately by the time. While this imposes more cost from the citizen 

side, it also collects more income for municipality. This has been a decision from the system 

supplier side and the municipality has not been a participant of the system design process. 

This feature is still in effect and therefore the usage is still costly for citizens.  

In addition, multiple SMSs have to be sent for multiple parking hours, i.e for six hours of 

parking, six SMSs have to be sent to the system. This can also be performed by paying for 

the first hour and then prolonging for the next 5.   

 

Since in this case a 3rd party is involved in providing a G2C service, an opportunity at 

choosing a high quality system is the supplier competition. Örebro municipality had 

advertised its need for a software system before choosing the current supplier. Although this 

information has been unavailable to us from the municipality, we recognize the importance 

of the request criteria in choosing the right system.  What we learned was this incorporates 

criteria regarding quality versus cost and other aspects such as environmental factors. This 

initial step of system request is a major decision for a municipality and has to be carried out 

with through investigation of requirements.  

 

 

4.2. SMS Parking performance evaluation (service quality) 

 

The idea behind adopting SMS parking has been providing motorists with an alternate 

payment option. On a positive note, this has been achieved. Having multiple channels of 

service delivery also means the service may be used more.  

 

The service does not require additional infrastructure or processes that concern the existing 

processes. Municipalities only have to be concerned about taking the system through to the 

citizens and raise awareness. In contrast we find that the aforementioned system deployed in 

Cork City, Ireland needs to undergo a process change and issue unique barcodes for all 

motorists. It has presented a slightly more complicated scenario than what we observe in 

Örebro municipality, where much less was needed to deploy the service. 

 

Important factors that concern the system quality are availability and reliability. Carter and 

Bélanger (2005) state that “unavailability of service… will probably have the reverse effect, 

discouraging adoption by that citizen and others.”  The municipality is satisfied with the 

availability and system robustness; however there have been incidents of system 

inaccessibility on rare occasions. In such cases the system provider can be contacted by 

phone to retrieve vehicle information. This availability of the provider has also been 

positively remarked by the municipality.  
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Accordingly, all mobile networks registered in Sweden can be used to access the service. 

This can be identified as a service quality of the system that ensures everyone can use the 

system irrespective of which mobile service provider they use. In addition the system can be 

used to park vehicles belonging to different cities, and also from all the parking spaces  

owned by the municipality. 

 

 

4.3. SMS Parking acceptance evaluation (Intention to use and User satisfaction) 

 

The satisfaction of the municipality is based on the idea of citizens having an additional way 

to pay parking fees and their convenience but not their own. The system has not changed the 

work process of the municipality employees or parking inspectors considerably and in the 

case of latter it may have even complicated their situation. They however continue to stress 

that the system is still useful based on their intention to adopt the system, i.e alternative 

payment option. 

To strengthen their claim, the statistics are reported by the municipality to be increasing. This 

suggests the system is accepted and that justifies the municipality’s decision to adopt the 

system. 

 

4.4. SMS Parking effects evaluation (Net benefits) 

 

SMS parking has reduced the amount of paper based parking receipts issued since the 

municipality reports that the system usage statistics are increasing. While the paper based 

receipts may not be eliminated completely, less paper is used every day and therefore a cost 

for the municipality is being saved.  

 

Similarly it has reduced the cycles of coin collection from the parking meters. While this 

prompts the advantage of less transportation costs for the municipality and less hassle,  it also 

provides ease of administration due to cashless transactions. 

 

However a fact that should be prioritized regarding costs is that as a 3rd party software, the 

system is a cost to the municipality as well.  

 

Based on the statistics of mobile usage presented in the introduction, mGovernment can be 

successful over eGovernment in any economy. Another factor that enables mGovernment is 

that the infrastructure is already set and it needs no major changes. This is a huge opportunity 

for a service like SMS Parking to grow. Although the road is paved, user acceptance is a 

critical issue for it to continue. In this case, the weaknesses we have identified have to be 

rectified accordingly. Although we stress the municipality perspective of the SMS parking 
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system, citizen related aspects of the system also have a direct influence on the municipality. 

The two main rivals at play here are convenience and cost. In situation where convenience 

plays the upper hand, the service will be used by irrespective of the cost.  

 

4.5. The future of SMS parking 

The municipality’s decision to adopt SMS parking has not been a revolutionary decision. 

Apart from its intention as an alternative payment method, the system has not affected the 

work process of the municipality as mentioned before. But if the cost to the municipality has 

to be justified against the system benefits, the system should serve the municipality as well as 

the citizens. Ilshammar et al. (2005), state that political focus is almost constantly on the 

producers of e-services, the public administration. This is important since with any 

government service, political influence is the base of decision making which could affect 

positively or negatively on service continuity.  

The current situation of SMS parking in Örebro can be seen as a situation where a new set of 

innovative ideas could make the work of the employees much more convenient. There are 

opportunities that can improve the system usability for the inspectors, such as vehicle number 

identification by number plate scanning or electronic fines for unpaid parking. As it is now, 

the inspectors still have to carry the traditional paperwork along with the mobile device. 

While the scanning of vehicle number may save time and effort for the inspectors, electronic 

fining can also reduce the paper based parking tickets tradition. These features can be 

encouraged when the municipality requests from different system vendors.  

Another issue is that since SMS parking is merely introduced as an alternative option, the 

older parking systems will still be functional and continue to be heavily used. Therefore it 

will not be possible to completely eliminate shortcomings of the traditional method. But what 

the municipality can do is provide more incentives to use the system such as charging less 

parking fees for those who use the system. 

This study has tried to evaluate the SMS parking on two fronts; as an information system 

itself and as a system serving the municipality.  As we mentioned before, the need for the 

system has to be based on well researched and specific functionalities and requirements that 

affect not only the citizens but the municipality as well. For this to happen, study of similar 

contemporary systems, studies and citizen feedback has to be taken into account. The 

communication between the citizen, municipality and the system vendor should improve and 

harmonize in order for the best quality systems that justify their cost. 
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4.6. Limitations 

The aim of our study has been the evaluation of a mobile based parking system. We have 

obtained our information from the municipality of Örebro and have qualitatively analyzed it 

using the Delone & McLean model of IS success. Through this method we have been able to 

describe system functionality, service, acceptance and effects. However no citizens were 

interviewed for acceptance and effects evaluation. While the functionality evaluation 

describes system features which relate to citizens, we have not evaluated them from the 

citizen perspective. Therefore we only evaluated them according to the municipality 

perspective. 

In addition since we have chosen our case study in the Örebro municipality, we do not 

represent data from all over Sweden. But it is our intention that the findings of this study can 

be generalized for the use of any municipality irrespective of any country. 

 

4.7. Further Research 

As mentioned before this study complements the research carried out by Pedersen & 

Nysveen (2003) regarding Usefulness and Self-Expressiveness of a similar system based on 

citizen perspective. Although the government and the citizen have been analyzed through 

studies, the system developers and their role are researched less. It would be a branch of this 

study to investigate the system designers and developers regarding the conception of the 

system and their role in providing municipalities with SMS parking facility.  

Also another branch of research could be addressing the existing problems for both 

municipality and citizen via a comparative contemporary analysis of similar systems 

worldwide, providing solutions and identifying how they could improve furthermore.  
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5. Conclusion 

mGovernment is advancing rapidly due to the high level of mobile penetration in the world 

developed or developing. Citizen services that are based on electronic mediums are being 

adapted to mobile based solutions. Vehicle parking is such a service, where we investigate a 

system utilized by a Swedish municipality in order to identify its success.  

The municipality of our case has not had a revolutionary outcome, since it’s most humble 

requirement is to be an alternative payment option for the citizens. Work process for the 

municipality or employees has not been affected beneficially and it has imposed more work 

on parking inspectors where the cost and the benefits do not add up for the municipality. It is 

in the best interest of the municipality to have a better and thoroughly researched requirement 

list when they request a system from multiple vendors or to have a creative input when such 

a system is developed. The communication between the citizens, municipality and the system 

vendors are important in creating improved systems that deliver satisfaction and benefits to 

not only to the citizens, but municipalities as well.  
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7. Appendix 

The Question guide for the interview – based on DeLone & McLean model of IS Success 

(2003) 

Information quality 

1) How does the information required/used by the system differ between the older system 

and the new system? 

2) What information is stored in the system? 

System quality 

1) What are the system components? (Human and technical) 

2) What is a typical work process? 

3) Any known technical risks? 

4) The policy regarding privacy? 

5) How robust is the system? 

6) Is the system applicable within only a municipality? How is it centralized? 

Service quality 

1) How different is the service quality then and now? (perceived from the municipality point 

of view) 

2) How have the service been advertised? Incentives to use?  

Intention to use 

1) What were the intentions of adopting the system?  

2) Were there challenges with the previous work system? Did that influence the need for 

SMS-parking system? 

3) Where has the decision of adopting the system come from? (who are the officials 

responsible of taking the decision) 

4) How was the software system in use today selected? Is it one software system used all 

over in Sweden or was it custom made for Örebro?  

5) If there were many software proposals, what made the municipality settle for this 

software package? 

6) What does the system cost? Does that balance with the parking charges? Has the parking 

charges increased because of the system? (SMS cost) 

7) Was there a testing phase/user trials for the system? How positive was the outcome?  
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User satisfaction – Staff 

1) Has the system changed the work process of parking handling? 

2) Has the municipality identified strengths, weaknesses, opportunities and threats of/to 

the system? 

Net benefits 

1) Has the municipality identified advantages/disadvantages of the system?  

2) Has the system affected the staff with better and positive turn of workload? 

(paperwork?) 

3) What have been the changes in operation, maintenance, customer relationship? 

4) Statistics on system usage? 

5) Overall what is the impression of the system within the parking process staff?  

 


