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Abstract 
Measuring and analysing satisfaction with public transport services facilitates service performance 

monitoring, market analysis, benchmarking and the identification of priority areas. The systematic and 
regular collection of information concerning satisfaction enables to investigate how passengers’ 
satisfaction as well as its determinants changes over time and space. These changes may be driven by 
changes in service quality or shifts in passengers’ expectations and preferences. This study analyses how 
satisfaction with public transport and its determinants evolved over time (in the years 2001-2013) and 
across space (in 5 county-regions) in Sweden. The determinants of satisfaction are identified based on a 
factor analysis and the estimation of multivariate satisfaction regression models. The superposition of the 
findings culminates in two dynamic passenger satisfaction priority maps which allow identifying priority 
areas based on observed trends in satisfaction with quality of service attributes and their respective 
importance. The deterioration of Overall Satisfaction with public transport in Sweden in recent years is 
driven by a decrease in satisfaction with Customer interface and Length of Trip Time. These two service 
aspects as well as Operation and Network were found key determinants of Overall Satisfaction which users 
from most of the county-regions consistently rate among the least satisfactory. The results of this thesis are 
instrumental in supporting service providers in designing measures that will foster satisfaction in the 
future. 
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Terminology and abbreviations 
ACSI: American Customer Satisfaction Index  

ECSI: European Customer Satisfaction Index  

NCI: Negative Critical Incidents  

PCA: Principal Component Analysis  

PT: Public Transport 

QoSA: Quality of Service Attributes 

QSI: Quality Service Index  

SCB: Swedish Customer Barometer  

SoQA: Service of Quality Areas  

Län: County 

Tätort: Urban area 

Kollektivtrafikbarometern: Public Transport Barometer 

Svensk Kollektivtrafik : Swedish Public Transport Association  

Mass transit, Public Transport and Public Transportation are used indistinctively 

PT User, Passenger, traveller, customer: Although there are differences between these terms, in this 
study they are used indistinctively 

Passenger satisfaction and Customer satisfaction are treated as synonyms 

Stability: In this research means something that remain stable and without large changes. 
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1.Introduction 
 In contemporary society, with a continuous urban growth and a competition for a limited space, the 
place of residence and work or study is every day more distant and where leisure, shopping and social 
activities have a big relevance; urban/regional mobility and accessibility are paramount.  Population 
increase is in the core of these world trends and entails, in turn, a large pressure on transport infrastructure 
and thus to congestion, longer travels times, more energy consumption and air pollution (Greene and 
Wegener, 1997). Therefore, due to all the above and to a growing need to achieve a healthier lifestyle, an 
improvement in road safety, and a socially equalitarian and environmentally sustainable society 
(Holmgren, 2007), the achievement of a high quality and user-attractive Public Transport Service is of 
large importance.  

 Sweden is not indifferent to these world trends and to the necessity of providing a high-standard 
and inclusive Public Transport (PT) service. Quite the opposite, the need for a socially equalitarian, 
accessible and environmental transport was stated in a Transport Act (Government, 2009) approved by the 
Swedish parliament in 2009. In the Act was set a transport policy goal, which aims to safeguard the 
economically efficient and sustainable provision of transport services for people and business across 
Sweden. In order to manage this goal, a number of functional (accessibility) and impact objectives (health, 
safety and environment) were decided. Moreover, the European Commission in their White Paper on 
transport (2011) set a series of goals the transport sector in Europe should achieve by 2050.  

The achievement of the above mentioned goals could be accomplish by increasing Customer 
satisfaction of Public Transport Service, since is generally believed that it plays a decisive role in rising 
ridership. Morfoulaki et al. (2007) define customer satisfaction as the overall level of accomplishment of a 
customer’s expectations. In the same vein, Diana (2012) points out that customer satisfaction is one of the 
principal factors that shape individual’s attitudes towards the service itself and consequently influencing 
travel choice for short distances and urban trips.  

There exists a social and economic significance of customer satisfaction with Public transport.  
Firstly, customer satisfaction is one of the key determinants of customer loyalty (Lai and Chen, 2011). In 
turn, a loyal customer uses more often the transit service, recommend it to his friends and relatives and is 
committed and identified with the transit service (Grigoroudis and Siskos, 2004 ; Morfoulaki et al., 2007). 
Therefore customer retention will affect profitability and competitiveness of the operators.  

For instance, in Sweden the importance of increasing patronage and revenue can be depicted by the 
asymmetric increase, from 2000 to 2012, of operation revenue of local and regional public transport 
operators and total cost of the service, 72% for the former and 46% the latter. This has consequently led to 
an increase of the contributions and subsidies from the Landsting (Swedish regional administrative 
government) to the operators (Trafikanalys 2013). Secondly, in Sweden there exists incentive contracts by 
which the Public Authority pays the operator more depending on if they fulfill some quality parameters 
such as growth in number of passengers or customer satisfaction. The importance of increasing the 
patronage can be depicted by “The Swedish Doubling Project”, a project which many Swedish transport 
organizations and associations have joined their forces to double by 2020 the current PT modal share of 
24% (Svensk kollektivtrafik). The latter being in line with an international effort, the PTx2 strategy, a 
worldwide plan launched in 2009 by the UITP aiming to increase the use of PT per 100% by 2025. (UITP - 
Advancing Public Transport u.d.) 

Increasing the satisfaction of the customers may cost money. Notwithstanding, due to foreseeable 
cost cutting demands from the public authorities to the operators, the latter will have no much money 
available to apply it in improving customers satisfaction . Consequently a need of rationalize costs while 
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maximizing its benefits is desired and therefore knowing which measures that increase customer 
satisfaction is most paramount. Hence, this study will connect earlier research of the variables that increase 
customer satisfaction and will expand in focus on its variability or uniformity over time and space. 

Notwithstanding, passenger’s satisfaction with PT services is expected to reveal instability or the 
systematic changes in the quality of the service delivered. Negative critical incidents are more likely to be 
remembered than positive ones an affect passenger satisfaction (Friman et al., 2001) Moreover, even the 
inherent determinants of satisfaction with PT may change over time manifesting a change or fluctuation in 
customer expectations.  

In consequence the measurement and subsequent analysis of satisfaction with PT is of capital 
importance for service performance monitoring, market analysis, benchmarking and the identification of 
priority areas. Hitherto no previous studies have carried out a research of the most determinant variables 
that influence satisfaction of the Swedish Public Transport users with a so comprehensive set of variables, 
such a large sample size, and focusing on the variability or uniformity over time and space. The results of 
this dissertation will be instrumental in supporting public transport providers, authorities as well as County 
councils and municipalities to provide a PT service to match provision with their user’s needs and thus 
foster customer satisfaction and ultimately increase PT ridership. 

1.1 Problem discussion and formulation 

1.2 Objectives 
In the literature and market there exists a knowledge gap on many issues that will be covered in this study, 
which are mentioned in the next lines: 

1. An overview of the drivers of customer satisfaction with Public Transport, focusing on the supply 
characteristics of the service.  

2. An insight into the determinants that influence customer satisfaction on different geographical 
areas, in our case of county regions. In order to observe whether the determinants vary in different 
regions which are characterized by geographically based differences likewise cultural, climate and 
structural aspects(infrastructure, land-use, etc.  

3. Knowledge on whether the determinants of satisfaction remain unchanged over time. This 
investigation might shed some light in detecting future trends and on the stability or variability 
along time of certain quality and service attributes. 

4. A study aiming to ascertain and identify priority areas for different regions and years in Sweden 
that applies a methodology that could be used for any PT organization and provider of the world to 
explore and identify their own priority areas. In terms of importance, current performance and 
trend. 

Research objective and subquestions 

For all the reasons that have been described above and due to a foreseeable demand of the Swedish 
Public transport agencies for finding cost-efficient measures to rise customer satisfaction, our main 
research question is To find out the quality of service attributes that influence the most user’s Overall 
Satisfaction with Public transport in Sweden.  

To properly answer the main goal of the study a subset of questions need to be answered. These sub 
questions are: 

- To investigate if the determinants of satisfaction remain unchanged over time. And thus to explore 
the stability throughout time, from 2001 to 2013. 
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- To investigate if the determinants remain unchanged across regions in Sweden.  With this objective 
in mind a classification of the country in five regions was made, considering population and 
population density. 

- How can service providers identify priority areas? This manner transport providers could improve 
or better match their service to customer needs. If the determinants change with the time. This will 
shed more light on the importance of improving certain Quality of Service Attributes (QoSA). 

1.3 Scope and limitation 
Due the changes introduced in January 2012 in the Public transport provision regulations, with the 

new Swedish public transport act, traveller’s satisfaction has become an important indicator for Swedish 
Transport Authorities in evaluating the performance of the existing public transport provisions (Svensk 
Kollektivtrafik). As we will see later, it is becoming more important than ever for the Swedish transport 
stakeholders (PT authorities and operators) to provide a high-quality public transport service, and 
supporting policies that meet travellers’ needs and expectations. However, it is believed that given that 
individuals are learning and adapting overtime, their appreciation towards service provision is also 
changing through time. Besides, different group of travellers have different needs and thus have different 
appreciation of the service provided. Moreover, Sweden is a rather large and spacious country, which has 
different climates, spatial and land-use patterns, scarce density of population, social and behavioural trends 
and regional public transport policies. Thus, it is of outermost importance to understand how the 
satisfaction with regard to specific indicators evolve over time and vary among geographical contexts. This 
will helps us to understand the reasons and behavioural interactions that underlie one’s travel satisfaction.  

In order to do that, using a series of annual surveys named Kollektivtrafikbarometern, from the 
years 2001 to 2013, this project aims to investigate the factors that are affecting customer satisfaction and 
its variability over time and space in Sweden. The study is also interesting since the public transport sector 
is a growing sector in the developing and public transport is both socially and environmentally sustainable. 

The research question is: Which are the most important variables that contribute to customer 
satisfaction of public transport services in Sweden? And, are they consistent over time and space? 

The applicability of this study will be of outermost importance to both: Regional Public transport 
providers and Public transport authorities such as the Landsting (County councils) or Kommuner 
(municipalities) since by studying the determinants of their customer satisfaction they could provide a 
service that suits their customer needs best and carry out more efficient investments satisfaction-wise in the 
future. As Mouwen and Rietveld (2013) point out, it is also known that the outcome of satisfaction surveys 
is broadly used by these authorities and transport operators with different purposes: marketing and 
evaluation, benchmarking and for applying bonus-penalty arrangements. 

The reader should be aware that in the present paper it is not aimed to explore the relationship 
between objective measurable service performance and perceived overall satisfaction for  two reasons: time 
limitations and the big difficulty in obtaining objective data on performance, since they are not collected 
systematically for all concession areas (with maybe the exception of frequency). 

Some a priori limitations of the study are:  

A. The focus of our study is on transport users that have used Public transport and thereby have some 
knowledge of the services. This is of relevance for keeping the current customers happy and 
therefore increasing ridership. But this is not helpful for investigating the aspects that would make 
car users switch some of their trips to mass transit. 
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B. When studying the variability over space in depth, and for facilitating our research I limit it to 5 
different county regions levels, when a more accurate geographical disaggregation of Sweden (ie: 
per transport agencies) could have offered a more accurate picture. 

C. The choice of a shorter timeframe (ie: 2007-2010) would have allowed us to include in the study 6 
additional QoSA, enriching the insight at the expense of reducing the conclusiveness of the results 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



14 
 

2. Literature review 

2.1 Introduction 
 This section aims to answer a number of questions such as: what is customer satisfaction and how 
to measure it, what are the main determinants of satisfaction and if there are factors that change them. In 
addition we will see whether other studies focus on the evolution of the determinants of satisfaction over 
time. 
  In order to find an answer to these questions a theoretical framework of customer satisfaction with 
Public Transport is set out along this section. This chapter will allow building up a foundation from which 
the methods and results of this study are based on. 

 

2.2 Customer satisfaction and service quality 
 Customer satisfaction in Public transport has been defined in several different manners. It can be 
seen as the overall level of fulfillment with customer’s expectations (Tyrinopoulos and Antoniou, 2008), as 
the result of interactions amongst customer’s expectations and perceptions of performance in accordance to 
the expectancy-disconfirmation paradigm (Chingang and Lukong, 2010 in Tse and Wilton, 1998) or  as an 
answer to completition and fulfillment of need (Oliver, 1996)  

 It follows that the definition of satisfaction is two-folded; as a general judgment of satisfaction or as 
the result of comparing the expectations to objective performance and quality for a list of quality of service 
attributes (Cronin and Taylor, 1992; Friman et al, 2001). Thus, satisfaction can be understood as the 
outcome of either cumulative satisfaction through time or single-experience (encounters), or a mix of the 
two. During single encounters, negative and positive experiences may arise. The former are believed to 
greatly influence satisfaction. These are the so-called Negative Critical Incidents (NCI) (Friman et al, 
2001; Friman and Fellesson, 2009; Redman et al, 2013) which are particularly dissatisfying encounters 
(Bitner et al, 1990) remembered over a long period of time. Friman et al (2001) in their studies have shown 
the negative influence of the remember NCI and attribute specific attributes on overall satisfaction, since 
negative experiences are recall more easily than positive. 

 But, does customer satisfaction and quality of service supplied go hand in hand? The relationship 
between service quality and customer satisfaction has been supported by several authors who studied 
this relationship in several industries. Khurshid et al (2012), for the public transport sector in Pakistan, for 
a metro company in a European city (Fonseca et al, 2010) for the restaurant business (Fen and Meillian, 
2005) amongst many others, proving that the provision of a better quality service leads to greater customer 
overall satisfaction.  

 Nevertheless not all authors agree in the fact that an increase in supply (either in size or quality) is 
paired up with a growth in the satisfaction and demand (Fujii and Kitamura, 2003; Fellesson and Friman, 
2009) and thereby in ridership and subsequently in revenue.   

 In practice service of quality and customer satisfaction are used interchangeably. The reason for 
this might be that both concepts are assessment measures of customer’s perceived satisfaction of a certain 
service. However some academics such as Oliver (1997) disagree with this broad use arguing that service 
quality judgments are more specific and cognitive-wise whereas customer satisfaction judgments are more 
holistic and affective-wise.  
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delivered, is defined as the real service offered achieved in a daily basis (regardless of who’s fault is). 
Between each pair of the above components there are 4 relevant gaps in nowadays PT service design. Gaps 
that affect the efficiency and the quality of the service provided (PORTAL 2003). 

 Conceptual frameworks of customer satisfaction are Kano model and Gap based models. The 
Kano model (1984), in short, postulates that a high level of satisfaction can be attained if the transport 
operators offer surprise and delight attributes (Information, Customer Support, Comfort), since the basic 
(Availability, Safety, Frequency, Travel Time) and performance attributes (Accessibility) are somehow 
taken for granted (Kottenhoff and Andersson, 2012; Schulze-Bramey, 2009). Gap based models are 
organized as a function of the gap between expected and perceived performance. Hill and Alexander 
(2006) distinguished the following gaps: a) Promotional gap; the difference in perception between the 
advertised and delivered. B) Understanding gap; difference between customer’s expectations and what the 
operators perceived as expected. C) Procedural gap; the expectations of the customers are not reflected 
into suitable systems. D) Behavioural gaps; differences between the service delivered and the one that 
operators and transport agencies aim to provide. E) Perception gap; differences between the perceptions of 
the customers and the actual service.  

 Measuring quality criteria can be done by collecting data either about customer satisfaction or about 
performance measurements. Customer satisfaction surveys carried out on-board, on-line, on the phone or 
through focus group are the most widely spread methods. As for collecting quality performance 
measurements, mystery shopping surveys, and direct performance measurements are the preferred methods 
(Pticina, 2011). Customer satisfaction surveys and the subsequent analysis can be found to be the best 
solution to introduce stimulus and incentives for improvement as well as a system to increase competition 
between various public transport operators (Andreassen, 1994; Fornell, 1992).  

 SERVQUAL has become one of the most broadly used methods to measure quality in the service 
sector. This has been due to the possibility of an integrated measurement of perceived and expected quality 
together with the facility of implementation, with which results can be interpreted (Barabino et al, 2012). 
SERVQUAL define service quality as the difference between expectations and perceptions so that 
marketing efforts would be addressed to closing this gap. Other well-known methods are ServPerf (Cronin 
and Taylor, 1994) and Normed Quality (Teas, 1993). Besides the latter some countries have generated their 
own national customer satisfaction indexes. A large number of them are partially based in SERVQUAL, 
such as the pioneer Swedish Customer Barometer – SCB- (Fornell, 1992), the one in which the American 
Customer Satisfaction Index –ACSI- (Fornell et al, 1996) is rooted on, and the European Customer 
Satisfaction Index –ECSI- (Eklof, 2000). ACSI is based on the foundation that customer satisfaction is 
influenced by Perceived quality, Perceived value and Customer expectations and that has two possible 
outcomes; customer complaints or loyalty. The ECSI, is built upon the ACSI but includes the company’s 
image as a determinant of Customers expectations and thus of Customer satisfaction and loyalty. 

 The customer satisfaction model presented below, Figure 2, is a personal adaptation from 

the ECSI, which is a model based in turn in the ACSI and the SCB, the latter conceptualized by Fornell 

(Grigoroudis and Siskos, 2004). These models show a number of components, called drivers of 

satisfaction, that influence and explain customer satisfaction. These are image, linked with the 

perception of the company running the service; customer expectations, which have to do with the 

forejudgement of the service made by the customer based in part on prior experiences; perceived 
quality of product, which entails the quality of the product itself (frequency, length of trip, etc.) and the 
perceived quality of the service, which involves services that are provided around the product (customer 
interface, travel guarantee, etc.). A fifth element that affects satisfaction is the price-quality relationship 
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derived from the expectations placed in the product and its quality. Delivering a poor or good product and 
service, reflected through the customer satisfaction index will eventually and consequently bring about 
either positive; customer loyalty and the advantages derived from it (customer retention, customer increase 
by recommendation, a greater elasticity of ticket prices), or negative effects (customer loses, use 
discouragement, etc.).   

 

Figure 2: Adaptation of ECSI customer satisfaction model 

 For customer satisfaction the relevance of the link between customer expectations and the perceived 
experience brings to the conclusion that it is more important to be consistent than to improve the service, 
since a constantly improved service will bring about a change in expectations which will basically produce 
an analogous level of satisfaction (Kahneman, 2000; Susilo and Cats, 2014)  

 Customer loyalty is defined in several different manners, depending on the author, but in the last 
years a majority of researches define it as customer attitude (Kuo et al, 2011), encompassing repurchase 
and recommendation intentions (Lai and Chen, 2010; Zeithaml et al, 1996; Fornell, 1992). 

 Moreover, and as shown in the figure above, Customer Loyalty is considered as a product of 
customer satisfaction and service quality (Lai et al, 2009; Nakti and Sumaedi, 2013). Some previous 
empirical studies carried out in different industries have proved that customer satisfaction and service 
quality have a positive influence on customer loyalty (Lai and Chen, 2010).   

 The Quality Service Index – QSI-, is grounded on the identification of a set of relevant QoSA and 
the determination of a way to measure them and “to identify their relative importance in the overall 
calculation of satisfaction” (Hensher et al, 2003). Eboli and Mazzulla (2007) by correcting Importance and 
Satisfaction weights only when dispersion from the average values arises, modifed Hensher’s QSI in order 
to account for heterogeneity of responses. 

 

2.4 Defining and organizing quality attributes 

 In the transport field, customer satisfaction surveys are usually composed of 2 main groups of 
measures: an Overall Satisfaction for the service, and a number of Quality of Service Attributes. Overall 
satisfaction would be a measure of how the travellers assess the whole package of QoSA (Hensher et al., 
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2003). Whilst, there is an uneven influence of each QoSA satisfaction on overall satisfaction (Caber et al, 
2012 in Kano, 1984)  

 Quality in the public transport sector embraces a broad range of aspects. Some organizations have 
dealt with trying to simplify and break down this term into different categories. From amongst them the 
European Committee for Standardization (ECS) provides a very widespread categorization of the 
various QoSA that influence passenger satisfaction (CEN, 2002).  ECS’s Committee generated the 
standardized norm EN 13816:2002 which contains a catalog of 8 quality criteria: Availability, 
Accessibility, Information, Time, Customer Care, Comfort, Security and Environmental Impact.  Each of 
these categories consists of a series of general quality indicators which at the same time hold a more 
concrete list of indicator’s attributes. So as to provide one example, in the category Environmental impact 
it is found the quality indicator “Pollution” which in turn is further specified by the type of pollution 
(exhaust, noise, odour, visual pollution, etc.).  

 Similarly, the Hellenic Institute of Transport developed a methodology to assess the level of quality 
and performance of mass transit in Greece. This organization grouped 39 quality indicators into 7 major 
categories: 1) Safety-Comfort-Cleanliness, 2) Information-Communication with the passengers, 3) 
Accessibility, 4) Terminals and stop points performance, 5) Lines performance, 6) General elements of the 
public transport system and, 7) Compound indicators (Tyrinopoulos and Aifadopoulou, 2008). According 
to the authors, one of the main advantages of their classification lies in the Compound indicators. The 
Compound indicators allow estimating the “overall service level” and thus to obtain a solid picture of the 
performance of specific quality parameters (ie: vehicles scheduling performance and easiness in the tickets 
purchase and validation). 

 

2.5 Travellers needs 
 In the last decade there has been a continuous effort in evaluating customer satisfaction and 
identifying customer priorities in the transport field in order to identify the sources of the largest service 
gaps (Stradling, 2007). 

 An attempt to identify customer’s priorities comes with the adaptation into the transport field of 
Maslow’s hierarchy of human needs (1943). One effort was made for the UK Department of Transport in 
2008. The institution after analyzing the results of a survey generated a Hierarchy of transport needs 
consisting of six different levels (Reliable, Regular and Timely, Convenient and Easily Acceptable, 
Affordable and Cheaper, Safe, Fast and Comfortable and Clean), see Figure 3 left. This pyramid depicts 
the most basic needs in the bottom and soon as they are fulfilled the higher needs become relevant. In 
contrast, Van Hagen (2011) and Peek and Kieft (2000), designed based on data from the Dutch Railways 
company, a pyramid of customer needs formed by 5 levels of quality dimensions which were later on 
adapted by Van’t Hart (2012) to fit the attributes from the Dutch customer satisfaction survey for local and 
regional Public transport, Klantenbarometer. These factors were Safety and Reliability, Speed, Ease, 
Comfort and Experience, see Figure 3 right. The higher needs in the pyramid start to be of interest for the 
user once the basic needs, also called base factors, are met, otherwise the upper levels are not prioritized. 
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Figure 3: (Left) Pyramid of transport needs, UK. (Right) Pyramid of train customer’s needs, Netherlands 

2.6 Analysis of the most important QoSA that influence overall 
satisfaction 

 When aiming to attract both existing and potential users a key issue for stakeholders and transport 
authorities is to understand the factors that lie beneath passenger satisfaction and how they relate with 
service performance and different improvements (Nathanail, 2007). 

 Traveller’s needs are highly influenced by traveller’s characteristics. Socio-demographic, car 
availability, travel frequency, travel attitudes and behaviour affect satisfaction. In addition according to the 
literature, travel characteristics have an impact on satisfaction. For example, the level of crowding is 
reported by Friman and Gärling (2001) and Beirao and Cabral (2007) as a dissatisfier. With regard to the 
age, due to the lack of references in the literature, it is hypothesized that customer satisfaction is linked to 
Social well-being, and since this one is larger for younger and elderly they will have a larger satisfaction 
(Ettema et al., 2010). Partly in line with the latter, it is ascertained that respondents over 65 are the most 
satisfied group (Van’t Hart, 2012) and that Comfort is much more relevant for over 65 than for any other 
age group (Dell’Olio et al, 2011). Gender-wise differences are found relevant when women feel less secure 
(Freedom from Crime), when they give more priority to information compared to men (Yavuz and Welch, 
2010) or when Cleanliness is more highly valued by women (Dell’Olio et al, 2011) 

 A large body of literature has studied the determinants of satisfaction with Public transport 
services under a wide range of circumstances and applying a different methodology. This set of different 
situations as for to mention some of them include; from studying different user profiles (focusing on car 
users only, on PT users or both), to including in the analysis various socioeconomic and travel habit 
variables or even to focus on the whole journey and not only the main trip leg. 

 A first group of papers focus on Travel Frequency, Transport mode and Type of passenger. As a 
start, the impact of Travel Frequency is controversial. While some research (Woldeamanuel and Cyganski, 
2011) postulates that travellers with seasonal ticket (and thus it is assumed frequent users) are more 
satisfied; there are others that indicate that regular users are more exposed to NCI than occasional and 
thereby their satisfaction will be lower (Van’t Hart, 2012). Furthermore, a modal segregated study for both 
high and low frequency users points out that there exists different customer preferences depending on the 
type of service offered (mode) and on the frequency of use; being Travelling Time, Price level and 
Physical Designs of Stations and Platforms the critical determinants of satisfaction for transit intensive 
users (Andreassen, 1995). Similarly, a market segmentation analysis for Bangkok’s Public Transport 
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confirmed that different groups have different priorities. For instance, park-and-ride users judge than the 
major determinant of overall satisfaction is travel convenience whereas for the groups “choice-riders” and 
“frequent and occasional users” the Service and Transit fare Information are most important (Choocharukul 
and Sriroongvikrai, 2013). Another study notes a marked difference between commuters, education and 
other type of frequents users, on one side, and leisure travellers on the other side. The first group shows a 
higher satisfaction towards the Speed and Reliability of the service and lower with Comfort and 
Convenience aspects, while for the second group will be the opposite (Van Hagen, 2011). 

 Another group of papers focus either on a single environment or on a single target group, allowing 
a more in-depth assessment and measure of quality of service. Satisfaction with PT for overseas leisure 
visitors in Manchester was investigated by Thompson and Schofield (2007), concluding that Ease of Use is 
a more important driver of satisfaction than Efficiency or Safety. Cantwell et al (2009) when studying 
commuters in the Dublin area, found that Reliability of service, Comfort, in terms of level of crowdiness, 
and Waiting Times were the most valued attributes of PT services. Conversely, Dell’Olio et al. (2011), 
found that Comfort is most valued by infrequent bus users. However, it is assumed that not all commuters 
will have the same preferences as a result of the introduction of flextime. Supporting the latter, Lucas and 
Heady (2002) proved that flextime reduces the level of stress of the users and increase their satisfaction 
towards the service.  

 The results from an analysis of the satisfaction of regular and non-regular PT users using data from 
a Swedish survey, demonstrated that first; there exists a gap in satisfaction between PT users and non-
users; and second, that car users experienced an unexpected increase in satisfaction with PT after they start 
using it (Pedersen et al, 2009). Their main hypothesis to explain this change of valuation is the mediation 
of a cognitive bias known as focusing illusion, which provokes the impact bias (Pedersen et al, 2009). A 
number of other scholars have reached different conclusions when investigating the determinants for 
diverse modes. For bus services: On-board Comfort and Cleanliness (Eboli and Mazzulla, 2007), Service 
Reliability (Chen et al, 2009), covered bus stops and Punctuality (Rahim and Ghani, 2006), in Indonesia 
On-board security or at a factor level, Functional factors (Budiono, 2009) in which Frequency of the 
service, Price and Travel Time were found significant. Finally, Dell’Olio et al (2011) when investigating 
the most desired quality variables of Overall Satisfaction through Stated Preference survey and Discrete 
Choice Model in a Spanish medium-size city, Santander, which only provides bus service, found out that 
Waiting Time, Cleanliness and Comfort are the 3 most valued desired quality variables for a PT service. 
Other relevant results of their research are, first; a list of interactions between socioeconomic groups and 
certain quality attributes and second, a valuation difference between users and potential users. Potential 
users are only interested in rating variables directly related to the journey, from which stands out the level 
of occupancy.  

 Customer satisfaction valuations with different service attributes are exposed to a high degree of 
subjectivity that can be influenced by many other factors than the quality of the service itself. Li (2003) 
noted that Travel Time is an excellent example of an indicator where personal perceptions influence the 
valuation. He observes that the more interruptions and stops a journey has the longer the perception; and 
that irregular distribution of stops in a journey makes perceive the trip as shorter. Moreover, Susilo et al. 
(2012) indicated that a number of factors, such as the type of journey, sociodemographic characteristics, 
and the activities undertaken during the journey impacted Travel Time perception in a great manner. In the 
same vein, Friman (2004) noticed a decrease in Overall Satisfaction even after the improvement of PT 
service or in cases where operator performance measures indicated that no changes or even improvements 
were experienced. 
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 Research has not only focused on investigating the most defining attributes of satisfaction with PT 
but also in exploring how these attributes group together. The main result drawn from Fellesson and 
Friman (2008) is that in general, the industry generic classification into 4 dimensions (Safety/Security, 
Functional or System aspects, Comfort and Staff behaviour) holds; which is consistent with the distinction 
into functional (how the service is delivered) and technical (what the user gets) service quality (Grönroos, 
1984, 2000). Notwithstanding, there exists dissimilarities amongst the industries that could be explained by 
differences in the service offered and in cultural, political and climatic conditions (Fellesson, 2008). 
Budiono (2008) in turn, found that two factors (Soft and Functional) arose when analyzing the bus Public 
Transport in Jakarta. 

 But increasing the Public Transport market share is not only possible by offering a better quality of 
service. PT use also depends on many other aspects such as attitudes towards PT and safety concerns 
(Spears et al., 2013), attitudes, socio-demographic characteristics and area of residence characteristics 
(Naess, 2005), concern about environmental pollution (Van Vugt et al., 1996) or improving accessibility 
for the general public whereas improving perceived attributes of the service such as station layout, security, 
level of crowding, will be more relevant for choice riders (Redman et al, 2013).  

 Furthermore, some other studies addressed the importance of contextual variables; likewise Trip 
purpose, subjective well-being or temporal and weather conditions (METPEX, 2013); attitudes, such as 
travel related opinions and attitudes (METPEX, 2013; Spears et al, 2013) or door-to-door trips 
(METPEX, 2013; ) in contrast to the much more common focus on the main trip leg. The main findings of 
METPEX are summarized as follows: A) Past experience, traveller’s expectations and attitudes and 
traveller’s emotional state are relevant independent variables that explain traveller’s satisfaction. B) 
Different groups have different needs, such as women, low income or unemployed C) The more 
respondents travel with a mode the less satisfied they are with their choice. D) When a traveller chooses a 
mode consciously the satisfaction is higher. 

 

2.7 What other factors influence satisfaction? 
 When analyzing whether and how tendering impacted satisfaction, Mouwen and Rietveld (2013) 
found out that a change of operator had a negative influence on satisfaction while introducing new vehicles 
had a positive one. In addition to the latter, they attributed a marginal positive impact on satisfaction to 
competitive tendering and a diminution of this effect over time. In the same vein, Friman (2004) reported 
that only up to a certain degree satisfaction is influenced by improvements. 

 Moreover, overall and attribute-specific satisfactions might be affected as Friman et al (2001) argue 
by the frequency of Negative Critical Incidents that the passengers experience throughout the year or a 
certain period of time.  

 

2.8 How can operators implement improvements 
 After an investigation of the most valued service attributes, Operators and transport agencies may 
ask themselves if, still under budget constraints, could implement any measures addressed to increase their 
customer’s satisfaction. Some authors studied the feasibility of increasing the ticket fare when offering an 
improvement in a certain feature/attribute. For instance, Kottenhoff (1999) investigated through stated 
preference methods how much train users in Sweden valuated, in monetary terms, the inclusion of a set of 
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service factors. His results are important to show that the introduction of some new services (high speed or 
double-deckers together with Comfort measures: more legroom, air conditioning, etc.) are positively 
valuated for the customer. Note, that the term valuated is chosen by the author to describe features that 
yield positive results in a cost/benefit analysis made per the customer for each of the service-item. 
Similarly, Eboli and Mazzula (2008) adopted a new method, applying Multinomial and Mixed Logit 
Models on the results of a Stated Preference survey on a bus line, to obtain the Willingness to pay for a 
series of quality attributes. A willingness to pay obtained by calculating the marginal rate of substitution 
between a set of QoSA and the ticket fare while keeping the same level of utility. Their findings show that 
Frequency of service followed by Reliability of the buses are the two attributes that are found to have a 
higher willingness to pay, with a 44% increase for the former and 24% for the latter. 

 

2.9 Comparison over time and over space 
 In the literature there is often confusion about what is benchmarking (Isoraite, 2004; PORTAL, 
2003). For this reason it is wise to describe the benchmarking process and remind its advantages and goals. 
It started to be put in practice in Japan, in the decade of 1970, and has been defined as “those practices that 
please the customer most” (Isoraite, 2004); as the “analyses of processes, product, services, performances, 
compared within or between organizations with the aim of evaluating a company’s standards, collecting 
data for self-improvement and implementing changes to affect improvement” (Geerlings et al., 2006); or as 
the process of comparing “quality either in different time frames (time-series analysis), or in a cross-
section manner “among different routes or different public transport operators (cross-sectional analysis) 
(Tyrinopoulos and Antoniou, 2008). Thus, in short, benchmarking is a continuous process of investigating 
what others are doing (identification of products, services and practices, and how are they doing it) and 
analysis, so to be able to take in and accommodate the best practices (PORTAL, 2003). 
The continuous improvement process involved in benchmarking practices can be depicted by the nine-
stage model, Figure 4. 

 
Figure 4: Benchmarking methodology flow (Geerling et al., 2006) (Hanman, 1997) 

 The above flow chart comprehensibly describes each of the stages involved in the benchmarking 
process while framing them into 4 broad activities: Planning-Measuring-Analyzing and Applying the 
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changes. This study will focus on three out of these nine stages, specifically on steps 3, 4 and 5. Stage 3, 
which deals with the collection from second sources and comparison of individual QoS attributes, 
alternatively called individual performance indicators. Next, it follows the identification and discussion of 
QoSA performance gaps and their benchmarking. Last, by looking at the priority maps it will be possible 
to identify the key performance indicators to be improved.  

 As described in Geerling et al. (2006), the literature on benchmarking has focused on different 
aspects. The authors point out that while a large amount has centered their attention into finding out 
specific key performance indicators (ISOTOPE project, CEN, etc.), some others have compared objective 
performance measures of different Public transport systems and infrastructure (COMET, NOVA, BOB), 
whereas a different group has been interested in the integration of benchmarking process between 
Transport operators and public transport authorities (Vienna, Styria and lower Austria regions in Austria or 
Bavaria, Holstein and Mecklenburg Vorpommern in Germany).But only the project BEST (Benchmarking 
European Service of public Transport) carries out a yearly and international benchmarking process 
focusing on customers satisfaction with 10 dimensions of quality. BEST’s main objective is an internal and 
external benchmarking between the participant cities throughout time and to determine the main attributes 
that influence Overall Satisfaction. The results from the analysis of 15 QoS attributes in BEST (2011) 
noted the widespread influence of PT Frequency and Reliability of the service on Overall Satisfaction, 
being first amongst the two most important indicators on each of the 5 cities involved (the Scandinavian 
capitals and Genève), followed by Easiness of transfers, a Comfort factor which was the most important 
determinant in Oslo, and relevant enough in Helsinki and Geneva, although but more marginal in the 
remaining cities. 
 The outcome of the benchmarking process allows companies to find out the areas in which they are 
doing better in terms of performance, and hence to identify their strengths. It also allows localizing the 
areas that can be subjected to (further) improvement, and thus their weaknesses. Moreover it allows to 
quantify and assess the degree of potential improvements, so that the potential benefits from a change can 
be valuated (Geerling et al., 2006) 
 To the author’s knowledge many papers study customer satisfaction of public transport services in a 
cross section manner while time-series analyses are not very common. Albeit satisfaction and what makes 
one satisfied also evolve across time. For instance, what it used to be perceived as innovative and 
fashionable may with the time be taken for granted by PT users (Kano et al., 1984) when at the same time 
new technologies would generate a new demand, or increase user’s expectations, such as the present case 
of internet access availability on-board (Diana, 2008; Susilo et al., 2012). This lack of research in the 
transport field, though, is not the case for other industries when only investigating overall satisfaction and 
not its determinants. Employing data from the Swedish Customer Satisfaction Barometer, a study of the 
changes in 27 Swedish industries between 1989 and 1996, show that the satisfaction levels gap between 
public and private industries is reduced over time (Johnson et al., 2002). The authors point out two possible 
explanations: companies when given the opportunity to benchmark their performance with more 
competitive ones may feel the pressure to improve their services; and also the entry of many industries in a 
competitive market has made them center their attention into customer satisfaction.   

 It is assumed that the determinants of satisfaction will also change from location to location, since 
different transport networks, socio-political, cultural, climatic and attitudinal differences exist amongst 
different areas (Trompet et al., 2013). In addition, it is known the impact of land use on transport and travel 
behaviour. Litman (2014) defines a list of land use factors that influence travel behaviour and I assume that 
the satisfaction towards some of the studied QoSA. These factors are: regional accessibility, density, mix 
of land uses, centeredness, network connectivity, roadway design, active transport, transit quality and 
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accessibility, parking supply and management, site design, mobility management, integrated smart growth 
programs (also known as Transit Oriented Development). Some papers have studied the differences in 
either Overall Satisfaction or QoSA regarding the location of the PT service. Van’t Hart (2012) when 
investigating satisfaction with specific QoSA across Netherlands, observes that transport services have a 
moderately lower appreciation in the largest four conurbations. However the differences are more obvious 
when looking at the satisfaction for the four main Factor attributes (Safety, Speed, Ease and Comfort) than 
when comparing Overall Satisfaction. Similarly, Tyrinopoulos and Antoniou (2008) and Friman et al. 
(2011) observed a disparity in Overall Satisfaction levels depending on the residential area size and on the 
socio-demographic profile.   

 Moreover, Diana (2007) in a study concerning satisfaction of multimodal travellers in different 
urban contexts reaches two important conclusions. First, Frequency of use is linked with the size of the 
urban area, being the dwellers of the centre of metropolitan areas and the citizens living in municipalities 
with more than 50000 inhabitants the ones with a largest frequency of use. And second, satisfaction is 
highest in the smallest municipalities.  

 In addition, Fellesson and Friman (2008) when analyzing the dataset from BEST project 
highlighted that there are industry differences that might be explained by differences in PT service or by 
culture and tradition.  

2.10 Summary and identifying the knowledge gap 
As perceived throughout the desk research there is a need to find out the relative importance of 

service attributes (Mokonyama and Venter, 2013) and check their variability or uniformity over time and 
across space.   
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3. Methodology 
 

3.1 Problem and Aim 
 The selection of a quantitative method for this study comes from the nature of our research 
question; “To find out the most important variables that influence customer satisfaction in the Swedish PT 
and check whether they remain constant over time and space”. The chosen method, as described by Babbie 
(2010), focuses on objective measurements and numerical analysis of data collected and generalizes the 
results across groups of people. Quantitative methods, compared to qualitative research methods, provide a 
much higher degree of reliability allowing us to generate statistical inferences. However, in turn, 
quantitative methods hold a lower validity (McGivern, 2009). Secondary data is collected from the 
Swedish Public Transport Association (Svensk Kollektvitrafik) and I used it to investigate the determinants 
of overall satisfaction in the Swedish Public Transport, as well as to explore if these determinants vary in 
time and space. The methodology applied in this study, see Figure 5 and explanation below, will allow us 
to draw conclusions to the strength of influence of each QoS attributes on Overall satisfaction. It will also 
make it possible to investigate their influence varies depending on the geographical location, 5 different 
classes, and on the period of time, from 2001 to 2013. Notwithstanding it will be difficult to gain a deeper 
understanding of the results and consequently it will not be possible to answer why the results are as they 
are (Bryman and Bell, 2011). The research approach of this study will be positivistic since our research is 
based on three beliefs: a) in the existence of general cause-effect patterns that will help us to determine the 
most influential variables and to control for possible contextual differences (control for characteristics of 
data, contextual factors, etc.) b) on empirical verification and, c) that the data analysis is done in a value-
free way, with no subjectivity bias. 
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Figure 5: Work-flow diagram 

Descriptive statistics, Cross-correlation analysis, Factor analysis, Multi-variate regression analysis and 
Priority maps (explained in further detail in the following sections) will allow us to: 

� Study the composition of the data and study bivariate links and characteristics; 
�  Study the relationships and patterns between different variables; 
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�  To group the data into an easier to handle set of interconnected variables;  
�  To analyze the importance/influence of each of the explanatory variables and groups of variables 

(factors or components) on overall satisfaction; 
�  To explore the stability/uniformity or instability/nonuniformity across regions and time; 
�  With the results of the research provide some recommendations to stakeholders and organizations 

involved in the public transport provision and planning/policy.  

 

3.2 Data and data collection 

3.2.1 Data overview 
The data used throughout this thesis comes from the Kollektivtrafikbarometern which is organized 

by the Svensk Kollektivtrafik. 

From 2001 the Swedish Public Transport Association (Svensk Kollektivtrafik), a trade organization 
for local and regional public transport in Sweden, carry out an annual survey named 
Kollektivtrafikbarometern (Public Transport Barometer) which provides with an overview of satisfaction 
and attitudes towards PT across Sweden (SKT, 2013). The consultancy Ipsos Social Research Institute is 
the responsible for conducting this survey. 

The survey is divided into four different sections: 

 A) Service and Quality: this section treat the degree of satisfaction or dissatisfaction of the respondents 
towards 21 quality service attributes and 2 summary rating questions, overall customer satisfaction of the 
Public Transport (PT) and satisfaction with last trip (only for those who travel at least once per month). 

B) Brand: Public Transport and its organization’s brand together with “Car” brand. Here are analyzed 
which are the brand factors that influence travel satisfaction as well as the parameters that drive the various 
brand factors/elements. 

C) Travel habits: This set of questions captures the movement of an individual during one day. 

D) Market share: frequency of using various public transport modes. 

In addition, some background characteristics of the respondents are asked, such as gender, age, trip 
frequency, captivity to public transport use, occupation, etc. 

The data in this dissertation is mainly obtained from section A; information form the other sections will 
also be included but to a smaller extent.  

3.2.2 Survey method and data characteristics 
The survey investigates the customer satisfaction with the public transport services across the 

whole country for both PT users and non-users. A phone survey is carried out based on a cluster sampling 
technique from the Swedish population between the age of 15 and 75. Hence, the sample comes from a 
random selection of households drawn either the Postcode areas (before the year 2009) or from telephone 
area codes (after 2009). The selection of the respondent in the household follows the last-birthday method1. 
More information about the survey method can be found in the SKTB. The phone interviews are made 

                                                 
1 A method of respondent selection that involves selecting the person in the household who had the most recent birthday. 
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monthly2, and daily independently if it is a weekday or weekend, with the purpose of continuously monitor 
the development of customer and market capital.  

The number of people surveyed has been increasing year after year, from the 13000 respondents in 
2001 to become stabilized at around 52000 from year 2010 and onward. See Table 1: Sample distribution 
per year.  After the weighting process and the deletion of non-PT users (those who never travel by PT) the 
dataset is reduced by a 20% from 515K to 405K, which makes up an average of 31000 respondents per 
year. 

The data was collected for all the 21 Swedish Län (counties) during the whole period, 2001 to 
2013, with a few exceptions such as Gotland in 2001 and 2002, Östergötland from 2011 to 2013 and 
Jämtland in 2013.  
Table 1: Sample distribution per year 

 

Following Burn’s classification (Burns and Bush, 2008) of the question-response formats it is noted 
that the SKTB uses 2 out of the 3 categories. These are categorical and metric format questions. The 
former provides specific answer choices for a certain question, such as choosing from a set of modes of 
transport; and the latter provides the interviewees to choose from a scale of measurement, such as the 
likert-scale3. These are also known as categorical and continuous questions. Examples of the first are 
Gender, occupation or name of the operator, since there is a range of possible answers the respondent can 
choose from; while examples of the second are questions using a likert-scale or age.  

As some authors agree (Pallant, 2013), the likert-scale will be considered as a continuous and not as 
a categorical variable with the aim of being able to run parametric statistical procedures, such as Linear 
Regression Analysis or Correlation Analysis that will help us to fulfill the aim of this study. However, 
given that many authors consider a 5 points-likert scale as the bottom limit for running parametric analysis 
(Tabachnick and Fidell, 2012) together with the controversy behind it; I will act with more caution and try 
to obtain stronger results before making any claim. 

The survey has been adding and removing questions along its existence. From 2001 to 2003 it 
included 15 questions related to QoSA, in 2003 2 new QoSA questions were added and in 2007 2 
additional QoSA questions together with 5 travel attitudes questions were incorporated to the survey.  

The response scale of the majority of statements and questions in the SKT are rated in the interval 
scale, upon a five-point scale which can be listed as follows: 

5= Strongly agree/very satisfied 

4=Partially agree/fairly satisfied 

3=Neither agree/satisfied or disagree/dissatisfied   Neither disagree nor agree 

2= Partially disagree/ rather dissatisfied 

1=Completely disagree/very dissatisfied 

                                                 
2 From 2010 the data is collected throughout the whole year, whereas up to that year July and December were excluded 
3 Also known as Likert-type scale 

2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 Total

13000 27883 31578 31577 33171 39086 44400 41573 43635 50597 53756 53605 51183 515044

12967 27814 31492 31482 33069 38963 44271 41449 43531 50582 53756 53605 51183 514164

9997 22746 26481 25344 26052 31105 35847 33133 32748 37951 41703 41847 40386 405340

2,5 5,6 6,5 6,3 6,4 7,7 8,8 8,2 8,1 9,4 10,3 10,3 10,0 100,0

Original Dataset
Dataset after weighting process

Only PT users Dataset
Only PT users Dataset % from total
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The respondents are asked to answer how well they agree with positive statements on a scale from 
one to five. The grades four and five mean that the respondent is satisfied with the current standard.  

In addition, there is the option of “Do not know/Do not like to answer” for all statements and 
questions. Typically the percentage of answers falling in the former category moves between 0 and 2% for 
those who are considered as Public Transport customers (those who at least travel once per 
month).Whereas for the statements and questions related to responsiveness and disruption information the 
percentage is substantially higher since many people feel that cannot take any position or that do not have 
their own experience about to opine. And therefore the share of “do not know” is consistently higher than 
in general. Finally, there are no open ended questions in which the respondent can provide their own 
answer. 

 

3.2.3 Caveats in using the SKT dataset 
The customer satisfaction data is collected by the consultancy IPSOS and published by the 

association Svensk Kollektivtrafik, both well established and  reputed institutions and therefore the 
reliability and validity of the data should not be doubted.  

However in order to further control the reliability and validity of the dataset I will follow the 
general instructions for detecting errors and bias in secondary datasets developed by (Tasić and Bešlin 
Feruh 2012). The 4 categories of potential error in secondary data (Rabianski 2003) are: 

a) Sampling and non-sampling errors 

 From amongst them our dataset may somehow incur in 3. These are (Mazzocchi 2008): Frame errors 
since the survey was carried out through phone calls to landline numbers and not everyone has a landline 
phone or because the calculation of the sample size per county did not consider the relative population of 
that county within the country. The interviewer bias could be found since the inquirer may have influenced 
the interviewee. Lastly, non-response bias appears given that after some attempts there were some 
individuals that could not be reached.  

b) Errors that invalidate the data 

The types of errors falling into this category are caused by manipulation, inappropriateness and 
carelessness or concept errors. Given the professionalism and independency of the organizations involved 
in the data collection and publication, I do no to suspect that any of these errors may arise. 

c) Errors that require data reformulation 

The most commonly types of errors under this category are; errors derived from changing circumstances, 
from inappropriate transformations, from temporal extrapolations and from inappropriate temporal 
recognition. Our data is affected by the first kind of error since I do not have data for all the counties or for 
all the variables along the whole dataset, given that some variables were introduced while other deleted. 
The second kind of error, associated with an incorrect disposition of the data from the variables has been 
tackled by applying some variables transformations that are more adequate for our type of analysis. Finally, 
no errors from the last two types can be reported in our study. 

d) Errors that reduce reliability (Rabianski 2003) 
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First it comes the clerical errors such as outliers, unspotted missing values, values out of range, etc. 
This kind of errors have been accounted for and treated under the data screening and cleaning section. 
Second, it comes the errors due to changes in collection procedures, such as the changes in the time of 
collection or circumstances around the data collection that may have influenced the results such as service 
disruptions or strikes. I am aware of the methodological change produced in 2010 when the data collection 
period was extended to 12 months or of the modification of the sample technique from April 2009, but are 
completely unaware of special circumstances that may have occurred during or the days before the data 
collection.  

Finally, it comes another class of reliability of error associated with the ambiguity of the 
formulation of some questions. There are questions that depending on the respondent could be interpreted 
in a different way and thus would raise some interpretation issues. 

 

3.3 Research design 
 

3.3.1 Variables 
The dataset, as mentioned earlier, contains a large number of distinct variables regarding QoSA, 

socio-economic characteristics, travel attitudes, etc. plus the synthetic/summary variable of Overall 
Satisfaction with Public Transport. As for the QoSA however, not all these variables were consistently 
collected throughout all our data-frame of analysis, 2001-2013. Thereby, this research will exclusively 
consider those QoSA found from 2001 to 2013.  With respect to the rest of the variables the study will 
focus on the most relevant for our investigation. The variables that take part of this research are briefly 
presented in the following paragraphs, before they are more in depth described in the next sections. 

As a start, and in the top of the hierarchy, since is one of the most important variables of the dataset 
comes Overall Satisfaction with Public Transport. 

All the QoSA that are found in the dataset can be inserted into 7 out of the 8 Service Quality Areas 
(SQA) from the European Norm 13816 as displayed in Table 2. The QoSA in bold are the ones I will use in 
the analysis whereas the ones with a strikethrough are QoSA that have a discontinuous presence in the 
dataset and thus are discarded. 
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Table 2: Service Quality Areas from EN13816 corresponding to the QoS attributes from the dataset (CEN, 
2002) 

SERVICE 
QUALITY 

AREAS 
QUALITY OF SERVICE ATTRIBUTES 

Time Length of Trip time Adherence to schedule 

Information General information Information on planned 
changes 

Information 
on unplanned 

changes 
Accessibility Accessibility Ticket Easiness of travel 

Availability Operation Network 
Availability 

Network 

Comfort 
On-board 

conditions 
Ride 

Comfort 

Ambient off-

board 

conditions 

Use of Travel 

Time 

Traffic 

Stress 

avoidance 

Customer care Staff and assistance Customer interface 
Security Freedom from crime 

Environmental 
impact 

Environmentally friendly 

The attributes with a strikethrough are the ones that were not collected continuously throughout the observation period 

Our dataset is characterized by a group of socio-demographic and mobility profile variables which are 
presented below: 

1) From 2001 to 2013: Gender, Age groups, Occupation, Distance to work/school, Urban Area size, 
Density of population, Car availability, Frequency of travel by PT. 

2) 2001, and from 2007 to 2013: Reported Disability of the respondent 
3) From 2010 to 2013: Frequency of travel car 
4) From 2011 to 2013: Most used PT mode 

Next, it is the turn of the PT brand questions which are related to travel attitudes towards Public 
Transport. This group is made up of 5 questions: Knowledge, competitiveness, Relevance, Popularity, 
Quality and Value for money. Their time-span goes from 2007 to 2013.  

Finally there are 2 other variables: Loyalty (2003-2013) and Improvements (2001-2013), which will 
help us to assess if Satisfaction has an influence on Loyalty and if the improvements carried out in the PT 
service impact satisfaction. 

Hence, the variables that will take part of the core of this study are Overall Satisfaction, the 12 QoSA 
(presented in Table 2) and the socio-demographic and mobility profile variables. In a secondary and more 
superficial analysis travel attitudes, loyalty and improvements will be included. 

 

3.3.1.1 Overall Satisfaction 
 “How satisfied are you in general with your PT company?” is the question that is equivalent to Overall 
satisfaction with the PT service.  As to remember, overall satisfaction would be the measure that assesses 
the whole package of QoSA (Hensher et al., 2003). Despite that QoSA will impact on overall satisfaction 
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very differently (Caber et al., 2012 in Kano, 1984). Hence, this is a measure that synthetizes the overall 
experience of the passenger with their Public Transport company. 

  

3.3.1.2 Quality of Service Attributes 
Length of trip time (Literal translation: “Travelling with ”the PT company” goes fast”) refers to whether 
the user is satisfied with the average total length or duration of their average journey. This question is 
subjected to a degree of subjectivity since it is not known if the respondent interpreted it as travel time, 
waiting time or them both. The results of some empirical studies point travel time and waiting time as one 
of the main determinants of overall satisfaction (Andreassen, 1995; Cantwell et al., 2009; Budiono, 2009; 
Dell’Olio et al., 2011). 
General Information (Literal translation: “It is easy to get information on departure times”) corresponds 
to the easiness of getting pre-trip information on the schedule. It involves some subjectivity since may 
envisage the degree satisfaction with accessibility to information pre-journey, with the accuracy or quality 
of the information, with the clarity or design of the information, and with the possibility of receiving the 
information in different formats (paper, mobile phone, etc.).  

Information on planned changes (Literal translation “Information on changes of schedules and routes are 
good”) makes reference to all that changes on the schedule or the route that are announced before the 
passenger start his/her journey. Therefore it is another type of pre-journey information that is intended to 
avoid the passenger longer waiting times or unexpected surprises when for example their bus is not 
stopping in the usual places due to roadworks.  

Information on unplanned changes (Literal translation “Information for delays and stops works well”) 
alludes to on the one hand, those disruptions in the transport service provision that are related to delays, 
and on the other hand to the stops on-vehicle information. Even though the information about stops might 
have been interpreted as pre-trip information. 

Accessibility ticket (Literal translation “It is easy to buy tickets or card for “the PT company”) 
corresponds to the satisfaction towards the provision of different methods of ticket selling (ticket vending 
machines, sms tickets, QR tickets, retail locations, online, etc.) and the easiness of purchasing and 
validating different types of tickets. However it can also be interpreted as the satisfaction with the 
provision of simple and intuitive systems and of multimodal tickets for the entire trip. 

Operation (Literal translation “Departure time fits your needs”) makes reference to the timetable of the PT 
service in terms of both departure times and frequency of the service of the trip or trips, in case the journey 
involves more than one trip stage in which a PT mode is involved. In the desk research was found to be a 
strong determinant of overall satisfaction. (Eboli and Mazzula, 2008; BEST, 2011; Budiono, 2009) 

Network (Literal translation “My PT provider’s lines/routes run through the best way for me”) makes 
allusion to the suitability of the PT network and layout to traveller’s needs. It would be expected that the 
higher the density of the PT network the more satisfied the user. However, not only the density but the 
appropriateness of the route’s arrangement will be relevant. Since a seamless trip should be, ceteris 
paribus, more satisfactory than another one with transfers. 

On-board conditions (Literal translation “It is clean and tidy in the vehicles”) can be described as the 
level of on-board maintenance in terms of finding on-board a neat and tidy environment. 
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Ride comfort (Literal translation “It seats comfortable while travelling”) refers and can be interpreted to 
all that aspects that make a journey more comfortable. These aspects go from the comfortability of the seat 
itself (material, width, pitch, etc.) to the driver’s skills to drive smoothly or the suspension and acceleration 
technical specifications of the vehicles. This variable was found to be an important determinant of 
satisfaction for certain group of travellers (Dell’Olio et al., 2011; Van Hagen, 2011; Cantwell et al., 2009; 
Eboli and Mazzula, 2008) 

Staff and assistance (“The drivers and staff behaviour is nice/polite”) alludes to the friendliness and 
helpfulness of the PT employees when answering passenger’s questions or when receiving them into the 
vehicle. 

Customer interface (“The PT company is responsive to feedback and suggestions”) would be defined as 
the satisfaction with the responsiveness of the PT company to feedback and suggestions from the users.  

Freedom from crime (“I feel secure when travelling with “the PT company”) means feeling secure or 
protected from attack or petty crime when travelling. In Swedish there is no possible misunderstanding 
with safety, as it happens in English. It was found to be an important determinant for women in Yavuz and 
Welch (2010). 

 

3.3.1.3 PT brand questions 
Knowledge (“For the majority of trips I take, I know how can I go with –what can I take”) deals with the 
knowledge related to the PT services and infrastructure and with how well the Public Transport authority 
and agency provide and advertise good information about their services. 

Competitiveness (“There are advantages of travelling by “the PT mode” compared to going by car”) refers 
to those advantages that make travelling by PT more appealing than going by car. For example: the 
possibility to work/study/read, avoid having to drive, avoid having to look for a place to park, possibility of 
relaxing, etc. (SKT, 2013) 

Relevance (I can take “the PT mode” for most of my trips”) could be summarized as usefulness of PT 
service. It is a term that comprises network accessibility, extensive and functional route design and handy 
and convenient timetables (frequency and departure time).  

Popularity (My friends and acquaints have in general a positive view towards “the PT company”) can be 
defined as the reputation and respectability towards the PT agency.  

Quality (“I can trust I will arrive on time if I go with “the PT company”) is linked with the perception 
towards performance measures such as punctuality with the time of arrivals or reliability with the departure 
time. 

Value for money (It is price-worthy travelling with “the PT company”) 

 

3.3.1.4 Loyalty and improvements 
Loyalty (Would you recommend your friends and acquaintances to travel with X?) ”) is, as mentioned in 
the desk research, the pre-stage of passenger retention and might lead to an increase in ridership. 
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Improvements (My possibilities of travelling by public transport have increased over the last year) 
referred to the degree of improvement experienced by the user in terms of accessibility, suitability of 
infrastructure, convenience of timetables, etc. 

 

3.3.2 The processing of Data 

3.3.2.1 Variable and label name translation 

In this step I will translate the variable label and the values of the variables into English. When 
translating the variable label I will shorten up and summarize the wording of the label into an easy to grasp 
and defining term or sentence. For example, for the variable “Det är pålitligt att åka med X” which literal 
translation is “It is reliable to travel by X” it is translated with the key word “Reliability”. In the same 
manner for the variable “Vilket var ditt ärende med resan?”which literal translation would be “What was 
the reason of your trip?” it is translated as “Trip reason”. For more information about the equivalences in 
the translations check Table 16 in the appendix section. 

 

3.3.2.2 Data screening and cleaning 
Some of the processes that are ran involved checking for error values, for cases with error data and 

for missing values. 

Firstly, the dataset was checked for errors such as values that fall outside the range of possible 
values for a variable. For instance, if in the variable “Age” I encountered a value of 98 this would remove 
it since it would fall outside the age range of 15 to 75 years old, which is the target range collected by SKT. 

Secondly, the dataset was checked for finding data inputted by mistake in some variables when no 
data was collected for that variable in that certain year. 

Lastly, the dataset was checked for missing values. There are 3 types of missing value data. The 
first sort is associated with “respondent refusal”, and thus are responses intentionally omitted by the 
respondent. The second are “skip pattern questions”, and thus are respondents that have no answered the 
question since they did not pertain to them. And the third type are missing values that are associated with 
data collection issues, such as values that fall out of range, or values that are treated as missing values, such 
as “Do not know” answers. 

  “Do not know/Do not like to answer”, as hinted above, are treated throughout the study as missing 
data given that they cannot be included in any of the categories. 

For all the forthcoming statistical analysis it was decided to deal with the missing values using the 
deletion method option of “Exclude cases pairwise” since is the best way to maximize the data. 

 

3.3.2.3 Data transformation 

In order to create different geographical entities a number of variables transformations and 
modifications were performed. These transformations had to do with creating base entities from the ones I 
could compare geographically diverse areas, from a climatological, population density, urban structure, 
political or administrative point of view.  



35 
 

Geographically-based divisions 

For analysis purposes the Swedish territory was divided into 2 different geographical categories: 
Urban areas and County regions.  

Urban area (Tätorter) 

Following the Nationalencyklopedin (Nationalencyklopedin u.d.) definition, Tätorter is a Nordic 
concept that defines a continuum of urbanized areas with a minimum of 200 inhabitants and no more than 
200 meters of distance between buildings, regardless of any administrative limit. A classification of 5 
groups of tätorter was created based on their population size: The 3 largest ones, from 100.000 to 150.000, 
from 75.000 to 100.000, from 50.000 to 75.000 and under 50.000 inhabitants. See Table 3  

This variable was generated by reclassifying all the 3 and 5 digit postcode entries into a new 
variable called tätorter. The Postcode database that was used comes from Geonames.org. 

Table 3: Postcode number of Tätorter classification 

 

County regions 

This classification is basically based on the county’s density of population, after segregating the 
largest 3 (Stockholm, Skåne and Västra Götaland) and has 5 classes. Stockholm, Skåne, Västra Götaland, 
Medium size and Small size counties. Density of population can be used as a good measure to define Land 
use. A land use that affects travel attitudes and PT use. Most densely populated areas have a lesser per 
capita vehicle travel, PT accessibility increases with a larger density of population, etc. (Litman, 2014) 

The border between Medium and Small size is defined by using Jenks Natural breaks. This classification 
method set the boundaries between classes where it founds the largest difference between two data values.  
In our case, with data from 2014, the largest gap between 2 consecutive values is found between 
Jönköpings  and Kronobergs län and thus this becomes the boundary between medium and small size 
counties, see Figure 6. 

Classification City 3  digit Postcodes Excluded Population

Stockholm

100-129, 160-177, 141-143, 12755-12784, 191-192, 
145-146, 13637-38, 13660, 13644, 13640, 13668, 
13648, 13669-13675, 13665,13130-13137, 13171-

13173, 181-182

12865, 12352,14191, 
19255-19256, 18204, 

18245-18249
1372565

Göteborg
400-422, 425-427, 43338, 43333, 43330, 43341, 

43346-49, 43364-70
550000

Malmö
200, 205, 211-217, 23238-39, 23235, 23291, 23032, 

23837-42
280000

Uppsala 750-759 140000
Västerås 720-729 111000
Örebro 700-709 107000

Linköping 580-589 104000
Helsingborg 250-259 97000
Jönköping 550-559 89000

Nörrköping 600-609 87000
Lund 220-229 83000
Umeå 900-909 80000
Gävle 800-809 71000
Borås 500-509 66000

Eskilstuna 630-639 65000
Södertälje 150-159 65000
Karlstads 650-659 62000

Täby 180-189 61000
Växjö 350-359 61000

Halmstad 300-309 59000
Sundsvall 850-859 51000

<50K The remainder 5888435

Largest 3 Urban 
areas

100-150K

75-100K

50-75K
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Figure 7:(Left) Map of Sweden per county;  (Center) Cartogram regarding population per county in 2001;  (Right) 
Cartogram4 regarding sample size from dataset per county in 2001 

Table 4 presents the discrepancy in absolute numbers of respondents from each tätorter 
classification compared to their national distribution of population. It is evident the vast and consistent 
underrepresentation of the population living in the largest 3 tätorter compared to the ones living in the 
other urban areas. Residents of urban areas below 50000 inhabitants are also underrepresented during 6 of 
the years, although overall for the whole dataset there are overrepresented. The rest of urban areas are 
clearly overrepresented along the entire dataset. 

Table 4: Sample size discrepancy between dataset and national population, per year. 

 

The mismatching of län and tätorter size between the dataset sample and the national distribution 
of population is very relevant for various reasons. For instance, depending on the size of the urban area; 
distance to work/school, PT service provision or frequency of travel by PT varies since overall satisfaction 
changes as a function of size, frequency of use, mode of transport and distance to work/school. Due to this 
it will have an impact on the results. Furthermore, Sweden is a country that encompasses sub-arctic to 
continental climates, from 7 hours of light to Polar night and with a highly independent local governance. 

                                                 
4 The cartograms of figures Figure 7 and Figure 23 from appendix was made by utilizing Newman and Gastner diffusion-

based method on ArcGIS 

Tätort 
Classification 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013

Largest 3 -2440 -2451 -3724 -3502 -3574 -2427 -3260 -4344 -5575 -7276 -8536 -8268 -8827 -64204
100-150K 361 770 827 1573 1668 1283 1468 1087 897 1294 1434 1510 1078 15250
75-100K 575 964 1004 1553 1701 1645 1772 1799 1634 2020 2671 2733 2782 22853
50-75K 649 1237 739 1204 1285 1477 1950 2239 2371 1793 1504 1418 1685 19551
<50K 856 -526 1153 -829 -1081 -1980 -1927 -780 673 2169 2927 2607 3280 6542

Year of Survey Sample Distribution  POPULATION DISTRIBUTION
Total
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In this manner, under this step, proportional weights will be applied to our dataset, so to achieve a 
sample distribution per county and urban area that fits best with the population distribution of Sweden. 
And thus, obtain more accurate results that can better represent the existing reality. 

 The purpose of these weights will be correcting the survey distortions pointed out earlier, by 
assigning proportional weights based on year-specific ratios between both the län and the tätort 
classification from the survey Versus the Swedish population. 

I start by identifying the subgroups or stratums that will be used for conducting the weighting. 
These groups are the population per Län and their arrangement per tätort (in the appendix, under figure XX 
can be found the distribution of sample and population). Next, I check and create a table of shares showing 
the population distribution split per county and urban area of the population of Sweden. Following, I 
contrast this table of shares with a table with the same arrangement but from our dataset. After examining 
the differences I build another table that displays the ratio between the share of the first and second table. 
The final table will determine how many cases each respondent from each gender and Län should 
represent. The scale weights will make the number of population equal to the number of respondents. 

The values of the table below are calculated following the next equation: 

 

This can be summarized as: =% of stratum in population/% of stratum in the sample. 

Where  represents the weights per stratum. N is the size of the population.  is the size of the 
population for a particular stratum such as Tätort or Län.  is the size of the sample per stratum and n is 
the size of the sample. 

Interpreting the values from the table is very simple. If  means that the group in the sample 
is represented in the same proportion than in the population. If  means that the group/strata was 
under-sampled and thus that its proportion in the sample, , is larger than its proportion in the 
population, . At last, if  means that the group was over-sampled 

There were some cases in which the area of residence and transport operator did not match. The 
solution was to keep the respondents who lived at <200km from the area operated by the transport agency 
they reported, and exclude from the analysis a total of 880, that reported using transport agencies operating 
at more than 200km from their area of residence. For example, I kept a respondent that lived in Uppsala but 
used SL, Stockholm’s Public Transport agency, whereas I removed a respondent that lived in Norrbotten 
and used Din Tur, Tranport operator from Västernorrland. 

Given that scale and proportional weights are implemented, I need to check if the sample size per 
year of the original dataset matches with the one it is generated after applying the weights. After noting that 
the sample sizes are not the same I have to multiply our weights per a value coming from the ratio between 
the sample size per year of the original dataset and the dataset with the weightings. This Ratio per year 
would be calculated as follows: 

=  

Where  is the ratio per a certain year.  is the sample size of a certain year and  is the sample size 
after applying the weight for a certain year.  
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The correction values applied to the weights, to match the total sample size of the original dataset, 
can be observed in Table 31 from the appendix. The size of the weighted dataset after the weighting 
process becomes negligible larger, holding 8 observations more.  
 

3.3.3 Descriptive Statistics 

3.3.3.1 Socio-demographic characteristics and mobility patterns 
Under this section univariate and bivariate relations are presented, although for space limitations I 

will only show descriptive statistics about socio-demographic and mobility patterns, Figure 8 

An inspection of the summary statistics indicates that the sample composition is relatively stable 
over time and across the 5 regions.  Gender split remains quite constant with about a slight predominance 
of women (56%). Age distribution only varies  significantly from 2007 to 2010, when the 2 oldest groups 
grow their share from about 30 to a 40%; consequently diminishing the percentage of the 2 youngest 
cohorts.  The sample represents a diverse occupational profile dominated by the workers (63%) followed 
by retired or permanent sick leave (18%) and students (13%).  Hence, a high proportion of the sample it is, 
in principle, exposed to the effect of peak-time overcrowding and congestion. 

7 out of 10 respondents live in a county that is at least twice more populated than the Swedish 
average (21.5 inhab/sq km). Notwithstanding, more than half of the sample lives in urban areas smaller 
than 50.000 inhabitants, and a 25% in one of the three largest urban agglomerations – Stockholm, 
Göteborg and Malmö. The commuting distance constantly increased over time while the most common 
distance remained between 10 to 30 km. Interestingly, segmenting commuter distance by urban area size 
reveals that respondents living in either one of the 3 largest metropolitan areas or small urban areas 
(<50K), travel farther away than their counterparts. Roughly a quarter of the respondents (27%) can be 
considered as PT captives, with no access to car and without driving license. As expected, the fraction of 
PT captives is larger amongst women (31%) and below 24 years of age. A very small share (3%) reported 
to have a travel-related disability. 

Even among our sample of PT users, the vast majority of respondents (82%) travel by car at least 
once a week. In contrast, only a 42% of them travel at least once a week by PT. Therefore, the sample 
comprises regular and occasional travellers and those who use PT very seldom. The frequency of PT users 
is nearly 3 times higher in the 3 largest metropolitan areas compared to their counterparts and decreases 
with both the population size and density of county and urban areas. The opposite is observed for car 
usage.  As could be expected, urban and regional PT are the most commonly used PT modes for an 85% 
of the respondents with more than half attributed to city buses. 
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Figure 14: Comparison of PT brand questions per county regions following Trompet et al. method. 

 The trend of some of the PT brand questions seems to follow the pattern of some 
related QoSA. For example: Knowledge to General Information or Relevance to Operation 
and Network. 

A number of patterns are easily visible when exploring the variability of the PT brand 
questions across space, see Figure 14. Competitiveness, Knowledge and especially Relevance 
worsen with the density and population size of the county regions. Popularity and Quality 
follow the opposite trend. Agreement with Knowledge is broader in the largest 3 counties and 
still well above the mean in the medium and small counties. Quality is worst perceived 
element in Stockholm and the top perceived in the small counties but also somehow in the 
other 2 largest counties possibly due to the problems associated with congestion and traffic. 
Unsurprisingly, Relevance is perceived very badly in the medium and small counties since the 
sparsely populated areas are more difficult to cover by a PT network. 
  

3.3.4. Cross-correlation analysis 
Cross-correlation matrices for the whole range of years (unless mentioned) were 

computed in order to identify a number of issues: 

1) The inter-correlations between individual attributes and travel habits (Figure 15) 
2) The individual attributes and travel habits that are most strongly correlated to the PT 

brand questions (Figure 16) 
3) The individual attributes and travel habits that are most strongly correlated to 

satisfaction with individual QoSA and Overall Satisfaction (Figure 17) 
4) The inter-correlations between PT brand questions and with Overall Satisfaction, from 

2007-2013 (Figure 18) 
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Figure 16: The individual attributes and travel habits that are most strongly correlated to the PT brand questions 

 

The strongest positive inter-correlation (0.43) is observed between Frequency of travel 
by PT and Relevance denoting that a useful and functional PT service favors stimulating 
ridership. Having a good knowledge of which routes and schedule the PT agency offers and 
thinking that in any manner is more advantageous traveling by PT than by car 
(Competitiveness) are moderately positively correlated to Frequency of travel by PT. The 
opposite trend (although weaker) is detected for Frequency of travelling by car. The size of 
the Urban area (1 for the largest 3 conurbations and 5 for urban areas below 50000 
inhabitants) and Density of population of the county are respectively positively and negatively 
correlated to Relevance, stressing in the idea from Figure 16 that more densely populated 
areas are better covered by PT services. As noted in Figure 15 the perception of the quality of 
the service is higher for less populated areas. 
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Figure 17: The individual attributes and travel habits that are most strongly correlated to satisfaction with individual 
QoSA and overall satisfaction 

As clearly visible in Figure 17 none of the individual attributes in the inner-circle is 
strongly correlated with overall satisfaction. This result will also be paramount in the model 
estimation results presented in the next section. Accordingly, frequency of travel by PT is 
positively correlated with satisfaction with Network and Operations. The exact opposite trend 
is observed for frequency of traveling by car. This could be attributed to either knowledge 
advantage or a cognitive dissonance. The satisfaction with on-board conditions is negatively 
correlated with the population density of the county and positively correlated with urban area 
size. Those living in larger urban areas also tend to be less satisfied with Operations, 
presumably due to the greater uncertainty associated with large and congested PT systems. 

Table 5: Correlation colour palette 

 

The above table displays the spectrum for inter-correlation figures that follow.  

All PT brand variables show relevant but moderate to high positive inter-correlations 
between them (>0.2 up to 0.46), and with Overall Satisfaction, Figure 18. However, Quality is 

With Overall Satisfaction 0,3 to 0,4 0,4 to 0,5 0,5 to 0,6
Rest of intercorrelations Less than 0,2 0,2 to 0,3 0,3 to 0,4 0,4 to 0,5 Larger than 0,5
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weakly correlated (<0.2) with Relevance and Knowledge and Relevance is strongly inter-
correlated with Knowledge (0.45). Overall satisfaction is highest correlated with Popularity 
and Quality, 0.460 and 0.446 respectively. This might be explained by the importance of 
quality of service factors and other’s people opinion in order to build up a large Overall 
Satisfaction with PT. 

 

 

Figure 18: The inter-correlations between PT brand questions and with overall satisfaction, from 2007-2013 

 

Correlation between Loyalty and Overall Satisfaction is the highest (0.64) amongst all 
the inter-correlations of figure 19.This is in line with the conceptual models that pointed out 
that a satisfied customer becomes a loyal customer. Loyalty is also very strongly correlated 
with Popularity, fitting its correlation with overall satisfaction; Length of trip time and 
surprisingly with Freedom from crime. Inter-correlations between Improvement and the rest 
of the variables are weaker than for Loyalty with the exception of availability and suitability 
of PT service (operation and network) and thus Relevance. The Soft factors such as Staff and 
Assistance, Ride Comfort and On-board Conditions show no relevant correlation with 
Improvement. Unexpectedly, Value for money shows a weak correlation with Improvement, a 
fact that indicates that the cost is not a limiting factor for using PT.  
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Figure 19: The inter-correlations between loyalty and improvements with PT brand questions, QoSA and overall 
satisfaction, from 2007-2013 

 

Overall Satisfaction is positively correlated with all of the QoSA where the Pearson 
correlation coefficient is 0.3 or higher Figure 20. A particularly high correlation is observed 
for Length of trip time followed by Customer interface, Freedom from crime, Operations, 
Network and Travel information concerning planned and unplanned changes. The inter-
correlations between satisfaction indicators with various QoSA are all positive. However, this 
tendency varies considerably for different pairs of QoSA. Particularly strong links were found 
for Network and Operation as well as between Information on Planned and Unplanned 
changes. 
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Figure 20: The inter-correlations between satisfaction with QoS attributes and overall satisfaction 

 

 

3.3.5 The Factor Analysis  
The inter-correlations among QoSA suggest that they could potentially be clustered into 

distinctive factors which embrace a set of strongly related attributes as is also visible in Figure 
20. This was examined by performing a factor analysis using the Principal Component 
Analysis (PCA) as the extraction method.  

The proceeding method was the next. First, prior to performing the PCA, the suitability of 
the data for factor analysis was assessed. Inspection of the correlation matrix revealed the 
presence of many coefficients 0.3 or above. The value for the measure of sample adequacy, 
Kaiser-Meyer-Olkin, was for all the cases above 0.884 exceeding the recommend value of 0.6 
and the Barlett´s Test of Sphericity were significant (Tabachnik and Fidell, 2013), supporting 
the factorability of the correlation matrix. Second, the 12 QoSA were subjected to a 
preliminary PCA in which it was explored that the Eigen values were above 1 and where the 
Screeplot curve and the Parallel Analysis7 results showed that could be a border case situation 
between 2 and 3 factors. After this it was decided to retain 3 factors or components, given that 

                                                 
7 Using the software Monte Carlo PCA for Parallel Analysis by Marley W. Watkins. 
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it held for most of the county regions and years specific PCA and that furthermore made more 
sense for our set of variables.  

 
Table 6: Principal Component Analysis Results. (A) Component Matrix; (B) Structure Matrix; (C) Component 
Correlation Matrix 

(A) (B) 

Component Component 

1 2 3 Soft Functional Information 
Length of Trip time ,708 ,079 -,301 On-board conditions ,772 ,112 ,309 

Freedom from crime ,692 -,258 -,135 Ride Comfort ,761 ,286 ,345 

Information on 
planned changes 

,675 ,066 ,436 Staff and assistance ,746 ,176 ,352 

Customer interface ,654 -,018 ,242 Freedom from crime ,727 ,349 ,450 

Ride Comfort ,640 -,360 -,218 Network ,280 ,857 ,354 

Information on 
unplanned changes ,637 ,043 ,448 Operation ,172 ,842 ,393 

Staff and assistance ,600 -,429 -,121 Length of Trip time ,589 ,640 ,434 

On-board conditions ,583 ,493 -,395 Information on planned 
changes 

,405 ,299 ,802 

Network ,573 -,511 -,133 Information on unplanned 
changes 

,385 ,255 ,774 

Accessibility ticket ,512 ,266 ,129 Customer interface ,479 ,314 ,665 

General information ,512 ,266 ,129 General information ,194 ,300 ,635 

Operation ,490 ,210 ,360  Accessibility ticket ,233 ,447 ,538 

Extraction Method: Principal Component 
Analysis. 

Extraction Method: Principal Component Analysis.  
 Rotation Method: Oblimin with Kaiser Normalization. 

3 components extracted. 

(C) 

Component Soft Functional Information 

Soft 1,00 ,271 ,438 
Functional ,271 1,00 ,422 
Information ,438 ,422 1,00 
Extraction Method: Principal Component 
Analysis.   
 Rotation Method: Oblimin with Kaiser  
Normalization. 
 

The results from the PCA are shown in the above 3 tables are described above 

The Component matrix, Table 6A, shows the correlation between variables and factors 
before a rotation is applied. 

The Structure matrix, Table 6B, presents information about the correlation between 
variables and factors. Marked in green are shown all the variables that substantially loaded on 
their correspondent component. The 3 components were named as follows:  
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In the Component Correlation matrix, Table 6C, is displayed the strength of the 
relationship between the 3 factors, which provided us with information of whether it was 
reasonable to assume that the components were not related (assumption underlying the use of 
Varimax rotation). Since the correlation between components was predominantly above 0.3 
Oblimin Rotation should be employed. The Soft and Functional factor have the lowest inter-
correlation while Information equally varies jointly with both factors. 

 
Applying this method to our dataset yielded 3 components with the following composition 

(the respective coefficients of the structure matrix are given in brackets): 
 
� Soft – On-board conditions (0.772), Ride comfort (0.761), Staff and assistance (0.746) 

and Freedom from Crime (0.727) 
� Functional – Network (0.857), Operation (0.842) and Length of trip time (0.640) 
� Information – Information on planned changes (0.802), Information on unplanned 

changes (0.774), Customer interface (0.665), General information (0.635) and 
Accessibility ticket (0.538) 

 
The component solution explains a total of 57.3% of the variance, with Soft component 
contributing a 37.5% and Functional and Information components explaining 11.3% and 
8.5%, respectively. 
 

3.3.6 The multiple regression models 
3.3.6.1. Model Specification 

 The multiple regression analysis is considered to be an appropriate technique to use in 
order to investigate how the explanatory variables, QoSA, affect the response variable, overall 
satisfaction and whether they vary over time and space. What follows is a list of all the 
independent and control variables tested in the different type of regression models. 
Table 7: List of variables included in the models 

Symbol Description 
α Intercept 
β Coefficients 
TA Ticket accessibility 
OBC On-board conditions 
SAA Staff and assistance 
FFC Freedom from crime 
RC Ride Comfort 
N Network 
O Operation 
LTT Length of trip time 
IPC Information on planned changes 
IUC Information on unplanned changes 
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CI Customer interface 
GI General information 
S Soft Factor 
F  Functional Factor 
I Information Factor 
G  Gender Dummy variable with Female respondents as base case 
A Age Dummy variable with respondents from 15-24 as base case 
Occ Occupation Dummy variable with respondents that are employed as base case 
DWS Distance to work/school Dummy variable with respondents that travel <1km as base case 
UA Urban area size Dummy variable with respondents from the largest 3 as base case 
Car Car availability Dummy variable with respondents with no car availability as base case 

FrPT 
Frequency travel by PT Dummy variable with respondents that travel less than once a 
month as base case. One per each of the other 3 categories (Daily=D, One few times 

week=W, One few times month=M) 

Year Year Dummy variable with respondents from 2001 as base case. One per year 2002 to 
2013 

CReg County region Dummy variable with respondents from Stockholm county as base case. 
One per county region (Västra Götalands=VG, Skåne=S, Medium=M, Small=S) 

ϵ Error term 
 

A large number of regression models were specified and estimated in order to 
systematically examine the determinants of overall satisfaction. In order to study whether the 
determinants changes over time, alternative models were estimated separately for each year as 
well as for the whole dataset. Similarly, for investigating whether the drivers of satisfaction 
vary across space, alternative models were estimated separately for each county region. 
Individual attributes, satisfaction with QoSA and the factors identified in the PCA were tested 
as potential explanatory variables. The selection of model specification was based on a 
hierarchical estimation approach keeping all the QoSA, year and region dummies regardless 
whether or not they were consistently significant throughout all the years and all regions. The 
reason behind this method was two-folded; creating comparable models and including the 
largest amount of relevant variables. 

 
Model Joint Factors (1): 

Overall SatisfactionFactors= α + β1S+ β2F+ β3 I+ β4 + β5 FrPTD + β6 FrPTW + β7 FrPTM  + β8 
Year2002 + β9 Year2003  + β10 Year2004 + β11 Year2005 + β12 Year2006  + β13 Year2007  + β14 Year2008 + β15 
Year2009 + β16 Year2010 + β17 Year2011  + β18 Year2012  + β19Year2013 +  β20 CRegVG + β21 CRegSK + 
β22CRegM + β23 CRegS + ϵ  (Equation 1) 

Model Joint QoSA (1): 

Overall SatisfactionJoint_Single= α + β1TA+ β2OBC+ β3 SAA+ β4 FFC+ β5 RC+ β6 N+ β7 O + β8 
LTT + β9 IPC + β10 IUC + β11 CI + β12 GI + β13 FrPTD + β14 FrPTW + β15 FrPTM  + β16 Year2002 + 
β17 Year2003  + β18 Year2004 + β19 Year2005 + β20 Year2006  + β21 Year2007  + β22 Year2008 + β23 Year2009 

+ β24 Year2010 + β25 Year2011  + β26 Year2012  + β27 Year2013 + β28 CRegVG + β29 CRegSK + β30 CRegM + 
β31 CRegS + ϵ  (Equation 2) 
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Model region-specific (5):  

Overall SatisfactionYear_2001-2013= α + β1TA+ β2OBC+ β3 SAA+ β4 FFC+ β5 RC+ β6 N+ β7 O + 
β8 LTT + β9 IPC + β10 IUC + β11 CI + β12 GI + β13 FrPTD + β14 FrPTW + β15 FrPTM + β16 
Year2002 + β17 Year2003  + β18 Year2004 + β19 Year2005 + β20 Year2006  + β21 Year2007  + β22 Year2008 + 
β23 Year2009 + β24 Year2010 + β25 Year2011  + β26 Year2012  + β27 Year2013 +  ϵ  (Equation 3) 

Model Year-specific (13): 

Overall SatisfactionRegion_Stockholm,…)= α + β1TA+ β2OBC+ β3 SAA+ β4 FFC+ β5 RC+ β6 N+ β7 
O + β8 LTT + β9 IPC + β10 IUC + β11 CI + β12 GI + β13 FrPTD + β14 FrPTW + β15 FrPTM + β16 
CRegVG + β17 CRegSK + β18 CRegM + β19 CRegS + ϵ  (Equation 4) 

 

As can be observed above and in Table 8, each of the models either includes the three 
factors or the individual QoSA. The first model, Joint Factors, includes the three factors as 
explanatory variables and is estimated jointly for the entire dataset from 2001-2013. The 
second model, Joint QoSA, also refers to the entire dataset but is based on the individual 
QoSA. The third model, Year-specific, has the same variables that the second, but it is 
estimated for every single year separately and in addition has County Region dummies, taking 
Stockholm county as base case. Finally, the region-specific model is composed by the QoSA 
as explanatory variables, is estimated individually per each of the 5 county regions and has 
year dummy variables (taking 2001 as base case) in order to account for example, for any 
change in the survey method, since this can affect the results.  

 

Table 8: Model specification 

M
O

D
EL

S Explanatory variables included Time and Geographical frame 

3  
factors 

from FA 

12  
QoSA 

3 
Frequency 
PT dummy 

12  
Year 

dummy 

4  
County 
dummy 

Entire 
database Per year 

Per 
County 
region 

Joint 
Factors x  x x x x   

Joint 
QoSA  x x x x x   
Year-

specific  x x  x  x  
Region-
specific  x x x    x 

 

None of the socio-demographic variables (e.g. gender, age, occupation) was 
consistently significant. Among travel habit variables (e.g. car availability, commuting 
distance), only the frequency of travelling by PT was systematically significant. This variable 
was defined as a dummy variable with respondents that travel less than once a month as the 
base case. Some of the year and county regions dummies were found insignificant throughout 
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either the year-specific or the region-specific models and thus, although included in the 
models do not appear on the tables. 

Furthermore, combinations of moderator variables based on previous results in travel 
behavior theory were tested (e.g. influence of Comfort for trips longer than 50km, Freedom 
from Crime and women, On-board Conditions with >65 years old, Information Unplanned 
Changes with parental leave) but none of them improved the explanatory power of the model. 
Furthermore mediator variables were investigated but none of them was found.  
 

Table 9: Model's added value of estimation/interpretation 

Joint Factors Provides a quick insight of which cluster or factor of QoSA explains most 
overall satisfaction for all the time and regions. Furthermore it offers the 
difference in overall satisfaction between different years and county 
regions, keeping all the explanatory variables and the error term constant 

Joint QoSA Provides a list of the, in general, single QoS attributes with a largest 
explanatory power of overall satisfaction. Moreover, it gives the difference 
in overall satisfaction between different years and county regions, keeping 
all the explanatory variables and the error term constant. 

Year-specific Provides a list of the QoS attributes that have a largest explanatory power 
on overall satisfaction per each single year, from 2001 to 2013. Besides, it 
offers the difference in overall satisfaction between different county 
regions. 

Region-specific Provides a list of the QoS attributes that have a largest explanatory power 
on overall satisfaction per each single county region. Besides, it offers the 
difference in overall satisfaction between different years. 

 

Table 9 describes the advantages derived from estimating each of the 4 types of 
models. Therefore year and county region dummy variables are included in the county-region 
and year-specific models to investigate the behaviour of the subset of observations from 
distinct years and county regions, while avoiding the estimation of a larger number of 
different models,. 

The year and region specific models are relevant since once of the aims of this study is 
to explore whether the particularities of each year and county regions impact on the 
determinants of satisfaction. And thus to predict more accurately the determinants for that 
years and regions.  

 

3.3.6.2 Results  

The Joint QoSA model is more complicated than the Joint Factors as it includes a 
larger number of variables, it enables to investigate the contribution of each individual QoSA 
to the overall satisfaction. The joint contribution of individual QoSA that constitute the 
Function factor (0.420) surpass the impact of Information (0.383) and Soft factors (0.283) on 
Overall Satisfaction. All the QoSA present a T-stats far above ±2.5 indicating that with a 99% 
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of probability the changes in the predictor’s value are linked to changes in the explanatory 
variables. However some dummy variables have lower significance levels, such as Year 2002 
(sig. 0.05) and the years 2011, 2013 and Skåne being insignificant (sig. below 90%) 

The Joint Factors model depicts a different contribution on Overall Satisfaction. Now 
the Soft factor is first (0.324) closely followed by the Functional factors (0.304) which have a 
similar impact on the overall satisfaction. Finally the Information factor (0.278) that is last in 
the relevance list. The t-stats are far above ±2.5 with the exception a few year dummy 
variables that move the 90 and 95% of significance. 
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Table 10: Joint models 

 
* Sig. 0.05    ** Sig. 0.1   Otherwise Sig. 0.01 

S.C. t-stats S.C. t-stats

(Constant) ,474 42,012 3,544

Soft Factor ,324 178,455

Ride comfort ,020 10,855

On-board conditions ,044 23,515

Staff and assistance ,083 45,277

Freedom from crime ,136 70,470

Functional Factor ,304 163,500

Network ,099 50,171

Operation ,165 84,950

Length of Trip time ,156 79,551

Information Factor ,278 148,678

Accessibility Ticket ,043 25,078
Information on planned 

changes ,044 22,206

Information on unplanned 
changes ,066 34,006

Customer interface ,183 99,119

General information ,047 27,758

Daily ,042 22,342 ,035
One Few time week ,054 29,563 ,059
 OneFew time month ,035 20,085 ,048

Västra Götalands ,024 13,284 ,018 9,639

Skåne -,007 -3,485

Medium size ,016 8,04 ,006 3,008

Small size ,034 17,063 ,022 11,115

2002 0,005* 2,048

2003 ,007 2,723 ,010 3,478

2004 ,016 5,814 ,017 6,163

2005 ,011 4,172 ,011 3,798

2006 ,008 2,903 ,010 3,494
2007 ,016 5,232 0,006* 2,003
2008 ,018 6,039 0,007* 2,323

2009 ,017 5,701 0,005** 1,742

2010 ,015 4,939 0,008* 2,347

2011 (-)0,006** -1,887

2012 -,013 -4,045 -,023 -6,756

2013 -,014 -4,250

R-square
Adjusted R-square

Number of observations 397861 397861

Joint QoSA Joint Factors

,502 ,505
,502 ,505
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For both the Joint QoSA and Joint Factors models the county-region and year 
dummies behave similarly. All regions, but Skåne, exhibiting a higher overall satisfaction 
than Stockholm´s län; and the year-dummies depicting an improvement in overall satisfaction 
until 2010, year from which overall satisfaction performs worst that in 2001, our base year. 

Table 11 presents the results of the estimated coefficients and the respective t-statistics 
for the year-specific models. The models explain from a 47.5% to a 52.5% of the variation in 
overall satisfaction. All of the variables included in the models are significant at the 90% level 
and the vast majority of them at the 99% level. This is overall in line with the results of the 
cross-correlation analysis. After controlling for the respondents satisfaction with specific 
QoSA the results indicate that regular travelers seem to be more satisfied than irregular 
travelers and that respondents from all the other regions, but Skåne, seem to be more satisfied 
than travelers from Stockholm´s county. 

 
Ride Comfort’s significance is the weakest from the whole set of QoSA, falling even 

below 90% level in 2005 and 2008. Satisfaction with Customer interface, Length of trip time, 
Operation and Freedom from crime were found to have the largest impact on the overall 
satisfaction. These QoSA were found consistently important throughout the entire analysis 
period based on the results of year-specific models. The estimated coefficient of some QoSA 
varies considerably for different years exceeding a 100% difference in the case of Ride 
Comfort, On-board conditions, Ticket accessibility, Information on unplanned changes and 
General information.  
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A Z-test making use of Paternoster et al. (1998) method was computed for determining 
whether the difference between consecutive estimates as well as the total change in coefficient 
value throughout the analysis period is significant. The Z-test formula applied is: 
Z= ( - )/   (Equation 5) 

Where byear: is the unstandardized beta coefficient for each explanatory variable 
            SE: Standard Error 
 

Based on the statistical tests results, the null-hypothesis that coefficients are identical 
for each pair of consecutive years cannot be rejected for 109 of the 144 pair-wise comparisons 
at the 90% level, Table 12. However, a comparison of the change in estimated values between 
2001 and 2013 indicates that the importance of Ride Comfort, Information on Unplanned 
Changes and General information has significantly increased while the impact of Freedom 
from crime, Operation and Length of trip time on overall satisfaction has significantly 
decreased over the study period at the 90% confidence level.  
 
Table 12: Z-test for year-specific models 

 
<0,01 or +-2,58 <0,05 or +-1,96 <0,1 or +-1,65-1,96 Reject hypotheses 

 

2001-2002 2002-2003 2003-2004 2004-2005 2005-2006 2006-2007 2007-2008 2008-2009 2009-2010 2010-2011 2011-2012 2012-2013 2001-2013

Ride Comfort 2,94 0,01 0,01 0,98 -3,59 0,27 3,14 -0,52 -0,16 -0,76 -0,19 0,50 2,69
On-board conditions -0,17 -1,60 0,55 0,72 0,10 -0,17 -0,41 0,39 2,33 -1,13 1,32 0,12 1,29
Staff and assistance 1,12 0,42 -3,10 1,88 0,88 0,75 -2,42 1,01 -0,36 0,54 -0,76 -1,50 -0,41
Freedom from crime -2,84 -0,39 0,01 0,41 2,03 -2,60 -0,36 0,06 1,88 0,17 -0,64 0,25 -2,32

Network 0,72 -1,45 0,28 0,17 -0,31 1,34 0,20 -1,13 0,44 -0,19 0,27 -1,19 -0,35
Operation -1,06 0,96 -0,27 -0,05 -0,82 0,30 1,13 -1,69 -1,60 0,23 1,87 -2,01 -2,56

Length of Trip time 1,10 -1,19 0,58 -2,18 1,49 -0,91 -1,34 0,99 0,18 -2,10 -1,79 0,49 -2,83
Accesibility Ticket -1,15 -1,08 2,19 -1,73 1,96 0,82 0,57 -1,89 -0,58 -0,62 3,06 -3,10 -1,26

Information on planned 
changes -0,25 0,30 -1,58 0,87 1,49 -0,76 0,18 0,37 -2,09 -0,56 1,63 -0,13 -0,44

Information on unplanned 
changes 1,11 -0,10 2,83 -0,53 -1,10 -0,46 -1,74 1,81 -0,60 1,54 -2,57 2,12 2,10

Customer interface -1,31 0,63 1,37 -0,13 -1,75 1,06 3,35 -2,13 0,25 -1,29 -1,35 -0,18 -1,32
General information 0,26 0,79 -1,02 0,84 1,17 2,87 -0,79 0,95 0,61 -1,03 -1,67 2,09 4,01

Daily 1,37 -0,85 1,18 0,04 -0,09 0,32 0,30 0,35 -0,06 2,42 -0,80 -0,53 3,14
One Few time week 1,65 -1,83 0,87 -0,27 0,67 -1,04 1,51 -0,66 1,79 -0,06 -1,55 2,29 2,74
One Few time month 0,37 -0,45 0,82 -2,01 1,81 -0,52 0,92 -0,63 1,55 1,08 -1,94 0,75 1,30

Västra Götalands 0,51 -3,57 1,40 -0,76 0,04 1,85 -0,52 3,72 1,26 -0,01 -1,52 -0,10 1,50
Skåne -3,29 0,58 0,73 -0,58 0,46 3,40 -2,14 2,42 1,94 1,28 -2,86 1,67 1,29

Medium Size -0,98 -1,02 2,00 -0,81 0,63 0,82 -1,57 2,62 2,50 0,95 -5,34 0,38 0,07
Small Size -1,02 -0,53 2,40 -1,59 0,76 1,13 -1,41 3,25 1,79 -0,98 -4,72 2,59 1,01
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Table 13: County region-specific models 

 

* Sig. 0.05    ** Sig. 0.1   Otherwise Sig. 0.01 

Table 13 presents the results of the estimated coefficients and the respective t-statistics 
for county-region specific models. The models explain from a 49,4% to a 51.7% of the 
variation in overall satisfaction. All of the QoSA and PT frequency dummy variables included 
in the models are significant at the 99% level whereas for the year-dummies many fall below 
the 90% threshold or move between 90 to 95% level. Regular travellers are more satisfied 
than irregular, as observed in the aforementioned models. Despite of the low significance 
levels of the year dummies, the general pattern of overall satisfaction through time that is 
observed for the joint models is echoed again. 

S.C. t-stats S.C. t-stats S.C. t-stats S.C. t-stats S.C. t-stats

(Constant) ,496 23,526 ,396 15,083 ,631 21,383 ,572 23,701 ,638 23,590

Ride comfort ,031 8,903 ,015 3,407 ,028 5,569 ,020 4,805 ,012 2,837

On-board conditions ,052 15,596 ,031 7,395 ,046 9,310 ,035 8,485 ,030 7,113

Staff and assistance ,070 20,726 ,105 24,824 ,079 16,176 ,092 22,338 ,081 19,054
Freedom from crime ,148 41,376 ,141 31,781 ,135 25,798 ,120 27,904 ,119 26,724

Network ,079 21,476 ,094 20,621 ,114 21,435 ,104 24,021 ,110 24,435

Operation ,134 37,608 ,144 32,237 ,148 28,755 ,187 43,798 ,198 44,301

Length of Trip time ,200 53,353 ,156 34,421 ,147 27,839 ,132 30,284 ,140 31,227

Accessibility Ticket ,019 5,768 ,072 17,911 ,049 10,606 ,054 13,670 ,037 9,058
Information on planned 

changes ,053 13,672 ,027 6,048 ,049 9,259 ,040 9,289 ,045 9,917

Information on unplanned 
changes ,057 14,802 ,075 17,246 ,073 13,799 ,074 17,575 ,063 14,437

Customer interface ,177 50,804 ,197 46,762 ,169 34,242 ,174 42,579 ,179 42,370

General information ,061 19,224 ,041 10,689 ,045 9,822 ,040 10,169 ,045 10,972

Daily ,051 10,998 ,039 9,154 ,023 4,972 ,041 11,201 ,037 9,956

One Few time week ,061 13,737 ,044 10,397 ,048 10,113 ,056 14,952 ,044 11,706
 OneFew time month ,020 5,012 ,027 6,707 ,043 9,450 ,041 11,137 ,035 9,514

2002 ,019 3,279

2003 (-)0,011* -2,208 0,013* 2,197 0,012** 1,689

2004 ,025 4,055 ,020 2,747 0,011** 1,921

2005 ,020 3,271 0,018* 2,402

2006 0,016* 2,509 ,018 2,267
2007 0,019* 2,294 0,015* 2,286

2008 ,017 2,619 0,018* 2,262 ,020 3,126 0,016* 2,329

2009 ,015 2,641 ,018 2,624 0,015* 2,348

2010 ,024 3,957 0,016* 2,240

2011 (-)0,012** -1,849

2012 -,025 -3,927 (-)0,018* -2,423 -,030 -3,382
2013 (-)0,015* -2,102 (-)0,016** -1,777

R-square
Adjusted R-square

Number of observations 102920 71889 54451 86121 82479
,503 ,517 ,502 ,493 ,494
,504 ,517 ,502 ,494 ,495

Stockholm Västra 
Götalands

Skåne Medium Small
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Satisfaction with Customer interface, Length of trip time, Operation and Freedom 
from crime are again found to have the largest impact on the overall satisfaction. However 
Length of Trip Time and Customer Interface have a top importance for the 3 largest counties 
while for medium and small counties Operation followed by Customer Interface are the most 
determinant. These QoSA were found consistently important throughout the entire analysis 
period based on the results of year-specific models. The estimated coefficient of some QoSA 
varies considerably for different years exceeding a 100% difference in the case of Ride 
Comfort, On-board conditions, Ticket accessibility, Information on unplanned changes and 
General information.  
Table 14: Z test for county region-specific models 

 

<0,01 or +-2,58 <0,05 or +-1,96 <0,1 or +-1,65-1,96 Reject hypotheses 

Stockhol
m-Västra  
Göta land

s

Stockhol
m-Skåne

Stockhol
m-

Medium

Stockhol
m-Smal l

Västra  
Göta land
s-Skåne

Västra  
Göta land
s-Medium

Västra  
Göta land
s-Smal l

Skåne-
Medium

Skåne-
Smal l

Medium-
Smal l

Ride Comfort 2,69 0,44 1,71 3,01 -1,86 -0,91 0,33 1,03 2,15 1,23
On-board conditions 3,60 0,80 2,41 2,83 -2,23 -0,99 -0,44 1,28 1,70 0,50
Staff and assistance -6,53 -1,21 -4,34 -2,78 4,44 2,03 3,20 -2,56 -1,31 1,25
Freedom from crime -0,79 1,40 2,73 1,62 1,92 3,11 2,11 0,99 0,15 -0,86

Network -2,51 -4,52 -3,59 -4,22 -1,98 -0,84 -1,44 1,27 0,69 -0,64
Operation -0,29 0,15 -6,25 -7,35 0,39 -5,47 -6,49 -5,58 -6,56 -1,15

Length of Trip time 7,38 8,06 11,62 9,65 1,27 3,73 2,11 2,14 0,68 -1,57
Accesibility Ticket -9,93 -5,13 -6,55 -3,68 3,71 3,24 5,28 -0,75 1,38 2,26

Information on 
planned changes 4,06 0,65 1,96 1,06 -2,90 -2,03 -2,75 1,06 0,32 -0,79

Information on 
unplanned changes -3,62 -2,43 -3,22 -1,27 0,82 0,48 2,21 -0,40 1,21 1,79

Customer interface -4,33 1,38 -0,77 -1,76 4,95 3,26 2,28 -1,94 -2,76 -0,92
General information 3,23 3,10 4,30 3,36 0,03 0,83 0,06 0,76 0,02 -0,79

Daily 0,12 2,39 -2,12 -1,71 2,14 -2,09 -1,71 -3,99 -3,57 0,27
One Few time week 1,89 1,08 -1,20 0,63 -0,68 -3,03 -1,20 -2,15 -0,46 1,76
One Few time month -1,08 -3,14 -3,43 -2,51 -2,10 -2,32 -1,39 -0,06 0,83 0,96

2002 -3,46 0,42 -1,30 -1,45 3,30 2,13 1,78 -1,48 -1,61 -0,23
2003 -3,10 -2,65 -2,15 -1,93 0,17 1,03 1,05 0,77 0,80 0,08
2004 -2,72 -1,86 -0,98 -0,37 0,58 1,70 2,10 0,97 1,38 0,52
2005 -3,07 -2,45 -1,39 -1,26 0,33 1,67 1,61 1,19 1,17 0,04
2006 -2,60 -2,45 -0,94 -0,73 -0,07 1,63 1,67 1,57 1,62 0,14
2007 -1,28 -1,96 -1,81 -1,23 -0,73 -0,41 0,02 0,38 0,74 0,43
2008 -1,99 -1,81 -2,29 -1,79 0,01 -0,17 0,15 -0,17 0,13 0,32
2009 -0,38 0,91 -0,01 0,90 1,16 0,36 1,16 -0,88 -0,07 0,86
2010 0,74 1,86 1,95 2,40 1,08 1,05 1,53 -0,16 0,36 0,57
2011 1,54 1,70 2,34 1,45 0,26 0,66 -0,05 0,35 -0,30 -0,70
2012 -0,57 0,51 -1,42 -1,66 0,95 -0,74 -1,00 -1,66 -1,87 -0,30
2013 0,95 0,82 -0,92 0,14 -0,05 -1,72 -0,72 -1,54 -0,63 0,94
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Based on the statistical Z tests results applied to each pair of county-regions, the null-
hypothesis that coefficients are identical for each pair of county-regions cannot be rejected for 
52 of the 120 pair-wise comparisons at the 90% level, Table 14. From all the pair of county-
regions the ones that hold a higher resemble are Stockholm and Västra Götalands with all the 
rest, but Skåne. However, a comparison of the change in estimated values between the 
different regions indicates that a large number of them have significantly increased on Overall 
Satisfaction while many other have decreased across the different regions at the 90% 
confidence level.  
 

3.3.8 Priority Maps 
Monitoring trends in passengers’ priorities and satisfaction is of paramount 

importance to transport agencies and operators. Such an analysis is facilitated by combining 
the results of the reported QoSA and the respective coefficients obtained from the year-
specific QoS models. Figure 21 and Figure 22 presents passengers’ priority map where the x-
axis corresponds to the estimated coefficient value and the y-axis corresponds to the average 
satisfaction normalized value based on the average satisfaction across all QoSA as proposed 
by Trompet et al. (2013). The average values are used for determining the x and y pivots of 
the coordinate system. The horizontal dashed line corresponds to the intermediate satisfaction 
score of 3. In the year-based priority map each year-specific combination of satisfaction and 
importance is depicted with a number from 1 to 13 corresponding to year 2001 to 2013, 
whereas in the region-based priority map each region is represented by a different symbol. 
Each QoSA is presented with a different color to allow a direct interpretation of the map at 
first glance. In brief, the dynamic priority map involves the assessment of satisfaction against 
the average over the analysis period, a baseline as well as a trend analysis. 

The priority map results with four areas: (1) Prioritize: high importance-low 
satisfaction (top right quadrant); (2) Preserve: high importance-high satisfaction (bottom 
right); (3) Consider: low importance – high satisfaction (bottom left), and; (4) Improve: low 
importance-low satisfaction. 
 Two general patterns are obvious when observing the disposition of all the QoSA in 
the priority map per year, Figure 21. The relative satisfaction with the vast majority of QoSA 
remains fairly constant along the whole period of analysis showing marginal fluctuations. 
Conversely, the relative importance associated with QoSA widely varies for a large number of 
items. To put it in another terms, for a given variable it is apparent that the changes are 
horizontal rather than vertical. This general trend is particularly visible in the cases of 
Customer Interface, Freedom from Crime, Length of Trip Time, Ride Comfort, Information 
on Unplanned Changes, Operation and On-board Conditions. Notwithstanding, General 
Information and Accessibility Ticket unlike most of the QoSA behave in a very different 
manner, with relative satisfaction and importance experimenting substantial changes. In the 
case of General Information the satisfaction increased simultaneously as the importance 
decreased, particularly between 2006 and 2007. In contrast, satisfaction with Ticket 
Accessibility gradually decreased over time being more noticeable from 2007, while the 
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importance first decreased and then rebounded. Regarding Network, Staff and Assistance and 
Information on Planned Changes, negligible changes in both dimensions are visible. 
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In the county region-based priority map each county region-specific combination of 
satisfaction and importance for the average value of the period 2001-2013 is depicted with a 
distinct figure: a diamond for Stockholm, a square for Västra Götaland, a pyramid for Skåne, 
a circle for Medium size counties and a star for Small size counties. As for the year-based 
map each QoSA is presented with a different color. 

In Figure 22, general patterns are not as easily identifiable as for Figure 21, however a 
number of patterns that are valid for most of the QoSA can be perceived. A sharp change in 
the vertical axis, and thus in the relative satisfaction is visible for On-board Conditions where 
the difference between Stockholm and Small size counties is one of the widest of the map. 
Another group of variables; Operation, Ticket Accessibility and at lesser extent Network, 
significantly vary over space in both relative satisfaction and importance. It is remarkable the 
severe difference in relative satisfaction between again Stockholm and the small counties, 
being higher for the former and lower for the latter, whereas exactly the opposite applies for 
the relative importance. The symbol distribution of Length of Trip Time, Freedom from 
Crime, Staff and Assistance and somehow Information on Planned Changes takes a horizontal 
disposition. Becoming extremely evident for Length of Trip Time where this variable has an 
imperative importance in Stockholm. Finally, no visible patterns are detected for Information 
of Unplanned Changes, Ride Comfort, Customer Interface and General Information. 

In the case of PT in Sweden, Figure 21, Customer Satisfaction stands out as the most 
important priority area that travellers are permanently dissatisfied with in both absolute and 
relative terms while being one of the most important determinants of overall satisfaction. 
Operation, followed by Length of Trip Time and Network are other aspects of priority- 
constituting these 3 QoSA the Functional Factor. Length of Trip Time and, at some extent, 
Operation are gaining greater relevance over time while keeping an average relative 
satisfaction. The only QoSA that fully falls into the second quadrant is Freedom from Crime, 
where the transport agency should maintain the good job. In the third quadrant are found a 
great number of less important QoSA, General Information, Staff and Assistance, On-board 
Conditions and Accessibility Ticket, that the passengers are also very satisfied with, although 
the last one is sliding into the direction of the fourth quadrant. In this last quadrant two 
aspects are found, Travel Information on Planned and Unplanned changes, in need of 
improvement but with a lower priority. 
 In regard of PT determinants for the different regions in Sweden, Figure 22, no 
significant differences are found at a general level. However when analyzing the behaviour of 
the QoSA for certain county-regions. Operation for small and medium counties joins 
Customer Interface in the most prominent priority area whereas for Stockholm falls into the 
second quadrant while scores above the average in Stockholm and thus falls into the 
“Preserve” quadrant. The importance of Length of Trip Time for passengers in Stockholm is 
outstanding whilst the higher relative satisfaction of travellers in Skåne moves them to the 
second quadrant. Network for travellers in Stockholm falls out from the first to the fourth 
quadrant.
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4. Analysis and Discussion 
The cause of dissatisfaction that it is found with some of the QoSA might be 

explained, with a large degree of certainty, by many of the gaps defined by Hill and 
Alexander (2006) in their Gap based model (perception, behavioral, procedural, etc.). 

 
Overall satisfaction 

As seen in the literature review, traveller’s characteristics have an impact on Overall 
satisfaction. In the study some of these relations are observable. The largest Overall 
Satisfaction with PT of frequent users is in line with the findings of Woldeamanuel and 
Cyganski (2011) while the largest satisfaction amongst the pensioner (over 65 years old) is in 
accordance with Van’t Hart (2012) and Ettema et al. (2010) results.  

The fact that workers and travellers on parental leave are the groups with the lowest 
Overall Satisfaction might be explained, for the first, group due to the feeling of stress given 
their time constraints and to their exposure to peak-time disadvantages, such as the Negative 
Critical Incidents (Friman et al., 2001). For the second group, it might be given to their 
special needs (space for pushchairs, use of ramps and elevators, seats for their children, etc) 
which make their travel needs more demanding and disruptions more badly felt.    

When looking at the evolution of Overall Satisfaction at a county level, a remarkable 
general trend that is observed is the convergence in satisfaction scores of the counties with 
lower and higher values to the mean. A trend that, if maintained, and with the time may bring 
about the confluence in satisfaction of the best and worst performers counties. 

The analysis of the evolution over time of the QoSA, Overall Satisfaction and the 
average of all the QoSA display interesting results. Overall satisfaction with PT in Sweden 
follows a negative trend in recent years (2010-2013) driven by a decrease in users’ 
satisfaction with most QoSA and in particular a decrease in satisfaction with Customer 
Interface, Length of trip time and Freedom from Crime which are among the most important 
determinants of overall satisfaction. Furthermore it is very noticeable that the simple average 
of all the QoSA and Overall Satisfaction match almost perfectly. Nonetheless this aggregate 
trend observation may not hold true at the disaggregate level or may disguise more 
complicated relations. This reasoning is also based on the results of some studies that showed 
that the QoSA have an uneven influence on Overall Satisfaction (Caber et al, 2012 in Kano, 
1984). 

 

Cross-correlations analysis 

The inter-correlations between Loyalty-Improvements and both Overall Satisfaction 
and the satisfaction with the QoSA showed different things. The very high inter-correlation 
between Loyalty (and Popularity) and Overall Satisfaction (0.643) is in consonance with the 
fact that Overall Satisfaction leads to a growth in customer loyalty. The former in line with 
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Barabino et al. (2012) statement’s for the transport sector and Lai and Chen (2010) for 
different industries. Regarding Improvements reported by the customers, this is highly 
correlated (>0.35) with those attributes (Operation, Network, Length of Trip Time, 
Relevance) that are related to the Functional factor and with Overall Satisfaction 
contradicting, somehow, Friman (2004). As to remember Friman’s work, she could not 
confirm a positive correlation between different kind of implemented improvements in the PT 
service and Overall Satisfaction. An unexpected result from this analysis is the weak link 
between Value for Money and Improvement, indicating that the cost is not a strong limiting 
factor for PT use, or at least for some of the user’s groups. 

When exploring the relations of PT brand attributes with age it is seen that the 
youngest group has the largest Knowledge and Relevance of PT. The former could be explain 
by the larger use of internet and smartphone or similarly to their greater need to be well-
informed due to their transport captivity. Whereas the latter might be interpreted to the 
smaller dependency to make more complex trips since the youngest generally do not have any 
dependent. The oldest group (>65) in turn, is the most satisfied with Quality and Value for 
Money, which might be probably related to being less exposed to peak hours and to the ticket 
discounts for elderly.  

As pointed out earlier, PT brand questions seem to follow the pattern of some related 
QoSA (ie: Knowledge to General Information or Relevance to Operation and Network) given 
their close links as described in the variable section. Finally, and over space, two main trends 
could be observed. First, Quality (which keeps a tight relationship with the QoSA Length of 
Trip Time, Adherence to Schedule and Operation) is worst perceived in Stockholm, probably 
due to congestion and traffic problems. And second, Relevance, as expected, was the worst in 
medium and small size counties. The latter for apparent reasons, since sparsely populated 
areas are more difficult to be well covered by PT network.  

Overall Satisfaction in small and medium counties is higher than in any of the 3 
largest counties. The PT brand attributes, Quality and Popularity are highly inter-correlated 
with Overall Satisfaction and the same applies to the QoSA Length of trip time and 
Adherence to Schedule. All the aforementioned attributes receive higher scores in Small and 
Medium counties which might be the explanation of their higher Overall Satisfaction with 
respect to their counterparts. 

The strong inter-correlation (0.43) observed between Frequency of travel by PT and 
Relevance implies that a useful and functional PT service favors stimulating ridership. The 
high positive inter-correlation between Frequency of travel by PT and satisfaction with 
Network and Operation and the opposite trend noted for Frequency of travel by Car might be 
attributed to either knowledge advantage or cognitive dissonance. 

The inter-correlations between satisfaction indicators with various QoSA are all 
positive. In other words, a passenger that is satisfied with a particular service aspect is more 
likely to be satisfied with all other aspects. This might be attributed to the bias induced by the 
well-known halo effect. 



71 
 

 

Factor Analysis 

The number and the characteristics of the dimensions (Soft, Functional and 
Information) in which the PCA grouped the 12 QoSA, does not resemble very much the about 
4 clusters found by Fellesson and Friman (2008) or the 2 Factors found by Budiono (2009). 
This might be partly due to the difference in the characteristics of the data analyzed and in my 
more relaxed interpretation of the Scree plot and the Monte Carlo Parallel Analysis. The latter 
to better fit our dataset in meaningful Factors. 

 

Regression Models 

During the model specification stage it was very noteworthy that none of the socio-
demographic and travel habit variables were neither systematically significant over the period 
2001-2013 nor through the 5 county-regions. This is in line with the very weak links of all the 
socio-demographic variables with the QoSA, exhibited in the cross-correlation analysis. 

Moreover, no relevant interactions variables were found. Such as the ones found in the 
literature review: importance of Comfort amongst infrequent users for over 65 years of age, 
Cleanliness for over 65 (Dell’Ollio et al., 2011) or Freedom from Crime amongst women 
(Yavuz and Welch, 2010). This might be explained to the insignificance of all the socio-
demographic attributes in the model specification. 

The Joint Factor model shows that the influence of each of the Factors on overall 
satisfaction is rather similar, being first the Soft, next the Functional and last the Information 
Factor.  The difference of influence between them is of 0.046 points. 

In the Joint QoSA model, stand out Customer Interface, Length of Trip Time, 
Operation and Freedom from Crime as the most important contributors of Overall Satisfaction 
and Ride Comfort as the least. In addition when looking at the joint contribution of the QoSA 
into Factors, the importance on Overall Satisfaction and the order of each Factor varies 
greatly. This time the sequence is Functional, Information and Soft Factor. While the 
difference in importance is 3 times larger than in the Joint Factor model (0.137). 

Very interestingly, in 2006 and in all county-regions without exception, takes place an 
abrupt drop in satisfaction with all the QoSA (but Customer Interface) and with Overall 
Satisfaction. The causes behind this discontinuity should definitely be further studied. 

 

Priority maps 

These maps, would be included in step 5 (figure 4) from the Benchmarking 
methodology flow (Geerling et al., 2006; Hanman, 1997), and are very helpful to identify 
areas to be improved by PT authorities and operators. Many trends can be noted from the 
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investigation of the evolution of the satisfaction scores of the QoSA over time and at a 
county-region level. The largest 3 counties show a larger variability that starts already in year 
2002 and worsen up from 2006. General Information improves especially in Stockholm and 
Skåne (15-20%) but also in Västra Götaland (10%), while Ticket Accessibility deteriorates 
from 2006 by a 15% in the same counties. Medium and Small counties remain stable until 
year 2006, from that year onwards the different attributes start to fluctuate being only relevant 
the increase in satisfaction with General Information. In general, these fluctuations might be 
explained by changes in travellers expectations (Kahneman, 2000; Susilo and Cats, 2014), to 
the irruption of harsh winters or any other disruptions that increase the amount of NCI, to 
changes improvements or deteriorations of the PT systems, etc.  

However, the larger variability of Stockholm, Västra Götaland and Skåne might be 
justified by the greater complexity and heterogeneity of the social-strata of these counties 
compared to the rural and more homogenous-minded social strata of the medium and small 
counties. An additional reason might be the complexity of the PT systems which could 
influence specific satisfaction with QoSA depending on the yearly sample composition.  

Customer Interface in Stockholm and Västra Götaland together with Operation in 
Small counties stand out as the worst performers regions in the most important area (scores 
below satisfaction border) of the Priority quadrant. Within the rest of the Priority quadrant all 
the other county-regions are found for the key QoSA: Customer interface, Operation, 
Network and Length of Trip Time. However, Skåne score of Length of Trip Time and 
Stockholm´s score of Operation are above the average satisfaction. Moreover, Network for 
Stockholm travellers is not of high importance. 

QoSA that should be watch closely due to their low satisfaction levels are Information 
for Planned and Unplanned Changes. In the future, these QoSA either remains with their 
current low traveller’s priority or their scores should increase to an acceptable satisfaction 
level.  

Customer Interface is the top priority QoSA that should receive more attention by PT 
authorities and operators in Stockholm and Västra Götaland. The customers should feel that 
the PT agency is more responsive to their complaints and suggestions. Possible ways to solve 
this would be providing their customer service employees with training and allocating some 
extra budget to increase the response time and the quality of their responses. 

Within the priority area are also found Network, Operation and Length of Trip Time, 
and thus the Functional factor. Investments on these items are more expensive but paramount 
to improve the PT service. Therefore ensuring accessibility by a sufficient network, ensuring 
acceptable travel times or ensuring high frequent services should be a priority for the 
operators. 
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5. Conclusion and Suggestions to Further Studies 
Using a time-series data from Swedish Public Transport Barometer that was regularly 

collected from 2001 to 2013, this thesis analysed how users’ satisfaction with PT service and 
its underlying determinants evolve over time and behave across different county-regions. The 
analysis approach used in this study could be used as a market analysis tool to assess PT 
priority areas. Moreover, the analysis of the trajectories of different PT systems or their sub-
divisions (by city or mode) can provide insights on whether policy measures lead to improved 
satisfaction with QoSA. An interesting way to compare whether customer satisfaction 
valuations are at random would be relating them to tangible improvements in the PT system. 
Therefore, contrasting PT performance indicators with PT’users satisfaction assessment. 

Overall satisfaction with PT in Sweden follows a negative trend in recent years 
(2010-2013) driven by a decrease in users’ satisfaction with most QoSA and in particular a 
decrease in satisfaction with Customer interface and Length of trip time which are among the 
most important determinants of overall satisfaction. Moreover, Customer interface, Operation 
and Network, and to a lesser extent also Length of trip time, were found key determinants of 
Overall Satisfaction which users consistently rate among the least satisfactory. Therefore 
these service aspects (with the few exceptions of Network and Operation in Stockholm and 
Length of Trip Time in Skåne) should be prioritized by transit agencies and operators in 
Sweden. This implies taking measures to identify and improve areas of poor service 
accessibility and reliability or where PT became less attractive compared with private car such 
as business parks and shopping malls on the urban fringe. In contrast, the deterioration of 
satisfaction with Customer Interface is related to the reputation of the PT agency and could 
be addressed by improving both internal (mechanisms to handle passengers’ complaints) and 
external communication (media, marketing).  

Maintaining a sense of security is also crucial as it is an important determinant of 
Overall Satisfaction and an area that PT users in Sweden are generally satisfied with although 
also showing a slight negative trend since 2010. Other areas of dissatisfaction although with 
lower importance include Information on Planned and Unplanned Changes as well as the 
sloping satisfaction with Ticket accessibility, which foreseeable will fall below the average 
of QoS satisfaction. It should be noted that these service aspects attracted considerable media 
attention in recent years. The results of this study are therefore instrumental in supporting 
regional PT providers and authorities such as county councils and municipalities in providing 
a service that better suits their communities needs and design investments that will foster 
satisfaction in the future. 

Another important issue for operators is the identification of target groups which are 
less satisfied so to focus investments on their needs. Hence, in this study are infrequent 
travellers, workers, users on parental leave, users between 25 and 54 years old, those who 
travel longer and those who live in Stockholm, Västra Götaland and at a lesser extent medium 
size counties. 

With all the above said, it is crucial to remember that increasing some of the QoSA is 
out of the operators reach. The increase of satisfaction with some QoSA depends also on the 
Regulators (Public Transport Authorities and local and regional planning authorities). The 
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following table summarizes responsibilities for boosting satisfaction towards the studied set 
of QoSA: 

Table 15: Degree of responsibility with the increase in satisfaction of the QoSA 

QoSA Transport 
Operators PT Regulators  

Customer Interface  XX 
Operation X X 

Length of trip time X X 
Network X X 

Freedom from Crime X X 
Staff and Assistance XX  

Information on unplanned changes XX  
Information on Planned Changes XX  

On-board Conditions XX  
Ticket Accessibility  XX 

General Information XX  
Ride Comfort XX  

 

We can observe that for the majority of the most important determinants (Operation, 
Length of Trip Time, Network and Freedom from Crime) the responsibility is shared. 
Whereas for Staff and Assistance the increase in satisfaction is completely under the 
operator’s power and for Customer interface on the Regulator’s domain.   

The timetable of the PT service in terms of both departure times and frequency 
(Operation) depends on the typology of the contract between Operator and Authority. In 
Sweden, the majority of contracts are “Gross contracts8” and thus the regulators have the 
responsibility since they set the minimum service requirements (number of departures, 
punctuality, etc.). Nevertheless another modality of contracts the so-called “Net contracts9” 
are slowly spreading across the country. Net contracts increase the responsibility of the 
operators due to their higher economic risk they take; and thus operators may be the ones in 
charge of route planning, fares, etc. Moreover, the frequency of the service is influenced by 
the operating cost of covering a certain route, being this is in turn dependent on some of the 
land use factors mentioned by Litman (2014) such as increasing the connectivity of the 
network, the density of the population, the mix of land uses, etc. Urban planners/makers can, 
in many occasions, provide a more friendly and PT oriented built environment. The suitability 
of the PT network and layout to traveller’s need (Network) is dependent to the same bodies 
and in a similar manner than for Operation. However, both Operation and Network might be 

                                                 
8 “This is the dominant contract form in Sweden. The operator undertakes to produce an agreed amount of 
transport services. Compensation is paid to the operator while all ticket income goes to the PTA. The 
compensation is generally not linked to the number of passengers. However, certain forms of positive and/or 
negative incentives for reliability, punctuality, cleaning services etc. have been 
developed”(Svenskkollektivtrafik) 
9 “The operator receives a (rather small) fixed amount from the PTA for the produced traffic, but is in addition 
given the right to receive and keep ticket revenues. Consequently, the operator takes a higher economic risk. In 
order to be able to influence the number of passengers to match to this risk, the operator may be in charge of 
route planning, fares, etc.”(Svenskkollektivtrafik) 
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further improved in some cases by a Transit Oriented Development (TOD)10 which in 
semirural areas could offer built-in ridership to a Bus Rapid Transit (BRT)11. A more in 
depth-study about the suitability of BRT to the Swedish cities can be found on Stojanovski 
(2013) and Kottenhoff (2009). Freedom from Crime, is not only related to the security 
measures adopted by the PT operators (video surveillance system or security guards) but also 
to the national regulations fighting and punishing crime and to the crime index of the city/area 
that the PT serves. The duration of the trip might be influenced by a large number of factors; 
amongst them those related to the perception of the traveller which is conditioned by how he 
spends his travel time. Other factors that are in the operator´s hands are the reliability of the 
service (due to maintenance problems, bunching, etc.) or the synchronization of schedules 
when transferring. Whereas the planning authorities have power to apply different policies to 
alleviate congestion problems (Congestion charges, fuel taxation, on-street paid parking, etc.) 
 Operators and Regulators from medium and small counties could investigate and learn 
the techniques and methods applied for Stockholm and Västra Götaland to achieve a higher 
satisfaction with Length of trip time, Operation, Network, and General Information whereas 
in turn, the two most populated counties could learn how to increase their satisfaction with 
Customer Interface and Staff and Assistance. 

Although incentives involving monetary bonuses to reward those operators and 
transport agencies that achieve a high customer satisfaction are becoming more common (ie: 
Netherlands and in many part of Sweden) they could be generalized to all PT providers.  

This thesis is enabled by a time-series dataset. The systematic and regular collection of 
information concerning satisfaction with PT service has become in the last few years an 
industry standard. Nonetheless, it is of great importance that the customer satisfaction surveys 
maintain a consistent set of questions in order to facilitate the analysis of long-term trends.  

Finally, I briefly review the research questions. The determinants of satisfaction with PT 
services in Sweden are: Customer Interface, Freedom from Crime, Length of Trip Time, 
Operation, Network and at a lesser extent Staff and Assistance. 

- To investigate if the determinants of satisfaction remain unchanged over time. And 
thus to explore the stability throughout time, from 2001 to 2013. Overall, the 
importance of the determinants of Satisfaction with PT service varies over time as can 
be observed by the horizontal movements of the QoSA (Figure 21). However, the 
QoSA perdure in the same quadrants. 

- To investigate if the determinants remain unchanged across regions in Sweden.  
Broadly speaking they do. Nonetheless there are QoSA that behave differently 
depending on the county-region, likewise Stockholm and Skåne for Network and 
Length of Trip Time. 

- How can service providers identify priority areas? Priority areas can be identified by 
adopting priority map, which as described in earlier section, identify importance-
priority areas. 

                                                 
10 Is a policy to synchronize Public Transport with cities, make them more liveable and less car dependents. 
11 Is a bus system with sophisticated vehicles, high speed and frequency, distinctive image and comfort, high 
quality and sometimes completely or partly segregated traffic. 
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 In spite of the importance of the foregoing results, it is essential to bear in mind that 
reported satisfactions are subject to personal expectations and change continuously over 
time, as discussed in sections 2.3 and 2.9. 

 
Future Research 

Due to the limited resources for a master thesis, the geographical locations were 
simplified to 5 county-regions. However, further studies could investigate either all the 21 
Swedish concession areas or even generate a set of homogenous areas derived from the 
conjunction of four major factors that influence the use and quality of Local PT, as explained 
by Van Egmond et al. (2003)  

Future research could also include those variables that are discontinuous over time by 
applying a shorter time frame of analysis within the period 2001-2013. The set of variables 
would be richer, such as Adherence to Schedule, Use of Travel Time, Easiness of Travel, 
Ambient off-board Conditions, Traffic Stress Avoidance or Availability Network which could 
yield different results.  

A deeper investigation into specific target groups (ie: disabled, women, commuters, 
students, PT captives) or different transport modes (with data available from the year 2007) 
could be developed.  

The analysis of seasonal variations12 could also shed light on the impact of changes in 
demand levels, climate on travel satisfaction. Moreover, an analysis of a panel data could 
facilitate the analysis of whether the overall change in satisfaction with QoSA is driven by a 
systematic change in individual perceptions. For instance, whether greater importance is 
attached to a QoSA that an individual is less satisfied with or variations among PT user 
groups 
 

 

 

 

 

 

 

 

 

 

 

 

                                                 
12 With data available at a day and time level from 2010. 
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Appendices 

Appendix data  
Table 16: Variables in Swedish, English translation and new denomination 

Original in Swedish English Translation New 
denomination 

Hur nöjd är du sammanfattningsvis 
med <?>? In summary, how satisfied are you with X? Overall 

satisfaction 

Det går snabbt att åka med <?>. Travelling with X is fast. Length of trip 
time 

Det är lätt att få information om 
avgångstider. 

It is easy to get information on departure 
times. 

General 
information 

Informationen vid förändringar av 
tidtabeller och linjer är bra. 

Information on changes of schedules and 
routes are good 

Information on 
planned changes 

Informationen vid förseningar och 
stopp fungerar bra. 

Information for delays and stops works 
well 

Information on 
unplanned 
changes 

Det är lätt att köpa <?> biljetter och 
kort. It is easy to buy tickets or card for X. Accessibility 

ticket 
Avgångstiderna passar Dina behov. Departure time fits your needs. Operation 

<?> s linjer går bästa vägen för Dig. My PT provider’s lines/routes run through 
the best way for me Network 

Det är rent och snyggt i fordonen. It is clean and tidy in the vehicles. On-board 
conditions 

Man sitter bekvämt på resan. It seats comfortable while travelling. Ride Comfort 
Förarnas och personalens 
uppträdande är trevligt. 

The drivers and the staff’s behaviour is 
nice 

Staff and 
Assistance 

<?> är lyhörda för synpunkter. The PT company is responsive to 
feedback/suggestions. 

Customer 
interface 

Det känns tryggt att åka med <?>. It feels secure by travelling with X. Freedom from 
crime 

Skulle du rekommendera dina 
vänner och bekanta att åka med 

<?>? 

Would you recommend to your friends and 
acquaintances to travel with X? Loyalty 

Mina möjligheter att resa kollektivt 
har förbättrats det senaste året. 

My possibilities of travelling by public 
transport have increased over the last year Improvements 

För de flesta resor jag gör, vet jag 
hur jag kan åka med <?>. 

For the majority of the trips I do, I know 
how can I go with (what can I take)? Knowledge 

Det finns fördelar att åka med <?> 
jämfört med att åka med bil. 

There are advantages travelling by 
Bus/metro compared to taking the car. Competitiveness 

Jag kan använda <?> för de flesta 
resor jag gör. I can take X for most of the trips I do Relevance 

Mina vänner och bekanta är 
generellt sett positiv till <?>. 

My friends and acquaints have in general a 
positive view versus X. Popularity 

Jag kan lita på att jag kommer fram 
i tid om jag åker med <?>. I can trust I will arrive on time if I go by X Quality 

Det är prisvärt att resa med <?>. It is price-worthy travelling by X Value for money 
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Figure 23: (Left) Cartogram regarding sample size per county in 2013; (Right) Cartogram regarding population per 
county in 2013 

 

 

Figure 24: Satisfaction with QoSA and Overall Satisfaction given in the Likert-scale 

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

General information
Availability Network
Freedom from crime

Loyalty
Staff and assistance

Easyness of travel
Accessibility Ticket

Ride Comfort
On-board conditions

Adherence to Schedule
Traffic Stress avoidance

Overall Satisfaction
Ambient off-board conditions

Use of Travel Time
Length of Trip time

Operation
Network

Information on planned changes
Improvements

Customer interface
Information on unplanned changes

Completely disagree Partially disagree Neither disagree nor agree Partially agree Strongly agree
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Figure 25: Distance to work/school over time, in km. 

 

 
Figure 26: Distance to work/school regarding to the urban areas (2001-2013) 

 



88 
 

 
Figure 27: Overall satisfaction considering County-regions (2001-2013) 

 
Figure 28: Overall Satisfaction considering population density (2001-2013) 

 
Figure 29: Overall Satisfaction considering Distance to work/school (2001-2013) 
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Figure 30: Overall Satisfaction considering frequency of travel (2001-2013) 

 

 
Figure 31: Overall Satisfaction regarding age groups (2001-2013) 
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Figure 34: From left to right, On-board maintenance, Staff assistance, Ride Comfort and Length of trip time QoSA 
showing the average normalized values obtained following Trompet et al. (2013) method and the change in % over the 
whole period (2001-2013) 

 

Figure 35: From left to right, Freedom from crime, Information on unplanned changes and Information on planned 
changes QoSA showing the average normalized values obtained following Trompet et al. (2013) method and the 
change in % over the whole period (2001-2013) 
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Appendix Cross-correlations 
 

Table 17: Cross-correlation scale 

Less than 0,2 0,2 to 0,3 0,3 to 0,4 0,4 to 0,5 Larger than 0,5 

 
Table 18: The inter-correlations between individual attributes and travel habits 

 
 
Table 19: The individual attributes and travel habits that are most strongly correlated to the PT brand questions 

  Knowledge Competitiveness Relevance Popularity Quality Value for 
money 

Frequency 
travel by PT ,352 ,294 ,435 ,086 -,066 ,146 

Distance 
work/school ,002 -,045 -,078 -,047 -,069 ,022 

Gender ,098 ,052 ,098 -,005 -,016 -,011 

Disability ,019 ,022 ,014 -,002 ,002 ,005 

Frequency 
travel car -,165 -,207 -,256 -,053 -,029 -,078 

Age Groups -,037 ,034 -,057 ,027 ,097 ,114 
Car 

availability ,192 ,151 ,316 ,073 -,004 ,040 

Density 
population 

county 
,141 ,086 ,206 -,015 -,233 ,010 

Urban area -,142 -,133 -,244 -,019 ,142 -,016 

 

Overall 
satisfaction

Frequency 
travel PT

Distance 
work/school Gender Disability Frequency 

travel car Age Groups Car 
availability

Density 
population 

county

Urban 
area

Overall satisfaction 1

Frequency travel PT ,140 1
Distance 

work/school -,085 ,127 1
Gender ,045 ,065 -,075 1

Disability ,002 ,031 ,011 -,025 1
Frequency travel car -,136 -,298 ,138 -,089 ,012 1

Age Groups ,098 -,208 ,000 ,059 -,069 ,004 1
Car availability ,117 ,419 -,129 ,093 -,049 -,276 -,247 1

Density population 
county -,049 ,312 ,096 -,001 ,002 -,088 -,014 ,088 1

Urban area ,047 -,269 -,075 ,003 -,002 ,089 ,004 -,082 -,708 1
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Table 20: The individual attributes and travel habits that are most strongly correlated to satisfaction with individual 
QoSA and overall satisfaction 

 
 
 
Table 21: The inter-correlations between PT brand questions and with overall satisfaction, from 2007-2013 

  Overall 
satisfaction 

Knowle
dge 

Competitive
ness 

Relevan
ce 

Popula
rity 

Qual
ity 

Value 
for 

mone
y 

Overall 
satisfaction 1             

Knowledge ,309 1           
Competitive

ness ,384 ,304 1         

Relevance ,365 ,454 ,361 1       

Popularity ,460 ,229 ,309 ,261 1     

Quality ,446 ,151 ,211 ,118 ,361 1   
Value for 
money ,389 ,200 ,312 ,202 ,323 ,252 1 

 

 
 

 

 

 

 

General 
informatio

n

Accesibility 
Ticket Operation Network On-board 

conditions
Staff and 

assistance
Ride 

Comfort
Length of 
Trip time

Freedom 
from 
crime

Informatio
n on 

planned 
changes

Informati
on on 

unplanne
d 

changes

Customer 
interface

Frequency 
travel by PT ,111 ,194 ,308 ,289 -,144 -,067 -,031 ,095 ,038 ,015 ,012 ,018

Distance 
work/school ,006 -,018 -,125 -,100 -,032 -,002 -,048 -,072 -,033 -,055 -,066 -,062

Gender ,043 ,044 ,041 ,061 ,021 ,018 ,107 ,067 -,007 ,058 ,010 ,032

Disability ,037 ,020 -,001 ,000 -,005 ,000 ,005 -,017 ,019 -,002 -,007 ,000

Frequency 
travel car -,044 -,109 -,221 -,216 ,026 -,020 -,035 -,110 -,071 -,061 -,059 -,057

Age Groups -,042 -,016 ,083 ,070 ,076 ,179 ,108 ,168 ,055 ,107 ,037 ,007

Car 
availability ,056 ,143 ,177 ,193 -,054 -,030 ,046 ,090 ,069 ,060 ,066 ,074

Density 
population 
per county

,040 -,003 ,169 ,055 -,223 -,124 -,100 -,030 -,137 -,092 -,023 -,098

Urban area -,046 -,053 -,233 -,096 ,224 ,147 ,119 ,035 ,118 ,041 ,002 ,067
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Table 22: The inter-correlations between loyalty and improvements with PT brand questions,  QoSA and overall 
satisfaction, from 2007-2013 

  Overall 
satisfaction Loyalty Improvements 

Overall 
satisfaction 1,000 ,643 ,371 

General 
information ,301 ,293 ,129 

Accessibility 
Ticket ,350 ,318 ,207 

Operation ,464 ,385 ,382 
Network ,460 ,390 ,394 

On-board 
conditions ,339 ,292 ,116 
Staff and 

assistance ,387 ,334 ,134 

Ride Comfort ,381 ,342 ,176 
Length of Trip 

time ,531 ,473 ,303 
Freedom from 

crime ,483 ,456 ,205 

Information on 
planned 
changes 

,423 ,366 ,241 

Information on 
unplanned 
changes 

,418 ,349 ,260 

Customer 
interface ,494 ,418 ,313 

Knowledge ,312 ,291 ,214 

Competitiveness ,389 ,399 ,241 

Relevance ,369 ,321 ,346 
Popularity ,468 ,446 ,244 

Quality ,451 ,379 ,177 

Value for money ,393 ,357 ,199 

 
 



95 
 

Table 23: The inter-correlations between satisfaction with QoS attributes and overall satisfaction 

 
 
 
 
 
 

 
 

 

 

 

 

 

 

 

 

 

Overall 
satisfaction

General 
information

Accesibility 
Ticket Operation Network On-board 

conditions
Staff and 

assistance
Ride 

Comfort
Length of 
Trip time

Freedom 
from crime

Information 
planned 
changes

Information 
on unplanned 

changes

Customer 
interface

Overall 
satisfaction 1

General 
information ,312 1

Accesibility 
Ticket ,339 ,330 1

Operation ,457 ,255 ,284 1

Network ,455 ,224 ,289 ,566 1

On-board 
conditions ,343 ,184 ,168 ,109 ,179 1

Staff and 
assistance ,389 ,194 ,219 ,162 ,200 ,441 1

Ride Comfort ,382 ,208 ,230 ,197 ,246 ,456 ,429 1

Length of Trip 
time ,523 ,239 ,297 ,397 ,465 ,330 ,342 ,452 1

Freedom from 
crime ,483 ,268 ,274 ,248 ,298 ,440 ,453 ,446 ,456 1

Information 
planned 
changes

,423 ,353 ,302 ,290 ,295 ,297 ,299 ,322 ,370 ,372 1

Information on 
unplanned 
changes

,416 ,252 ,242 ,277 ,263 ,265 ,286 ,296 ,356 ,330 ,560 1

Customer 
interface ,497 ,259 ,270 ,278 ,295 ,307 ,338 ,330 ,376 ,378 ,416 ,471 1
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Appendix weighting method 
 

 

 

2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013

,488 ,490 ,387 ,454 ,463 ,566 ,638 ,656 ,642 ,699 ,519 ,433 ,429

(9,32) (14,82) (12,60) (14,62) (14,36) (18,37) (23,62) (24,26) (22,89) (25,92) (21,62) (18,40) (18,24)

,031 ,047 ,052 ,035 ,050 ,034 ,030 ,029 ,045 ,053 ,063 ,038 ,058

(2,85) ** (6,48) (8,03) (5,09) (7,32) (5,28) (4,98) (4,76) (7,28) (8,94) (12,09) (7,50) (11,30)

,064 ,059 ,078 ,070 ,062 ,067 ,064 ,061 ,054 ,031 ,044 ,039 ,035

(5,39) (7,74) (11,17) (9,56) (8,44) (9,56) (10,21) (9,61) (8,30) (5,06) (8,07) (7,37) (6,38)

,103 ,084 ,075 ,108 ,084 ,079 ,073 ,092 ,083 ,087 ,083 ,088 ,098

(8,84) (10,87) (10,79) (14,90) (11,50) (11,39) (11,65) (14,25) (12,79) (13,87) (15,01) (16,80) (18,17)

,112 ,153 ,157 ,156 ,153 ,130 ,153 ,156 ,149 ,128 ,128 ,136 ,132

(9,00) (18,98) (21,19) (20,54) (19,71) (17,61) (23,11) (23,04) (21,79) (19,53) (21,93) (23,87) (22,78)

,097 ,092 ,106 ,104 ,102 ,107 ,092 ,092 ,103 ,099 ,098 ,096 ,104

(7,95) (11,55) (14,34) (13,81) (13,35) (14,49) (13,35) (12,90) (13,99) (14,25) (15,94) (16,41) (17,51)

,149 ,160 ,147 ,155 ,153 ,162 ,159 ,147 ,169 ,188 ,176 ,148 ,169

(12,50) (20,38) (20,27) (20,98) (20,25) (22,64) (23,42) (20,94) (23,51) (27,53) (29,14) (25,83) (28,98)

,158 ,134 ,148 ,142 ,159 ,154 ,163 ,169 ,156 ,156 ,172 ,186 ,180

(12,88) (16,65) (20,23) (18,76) (20,60) (20,80) (24,51) (25,07) (22,61) (23,28) (29,36) (32,39) (30,96)

(0,039)** ,048 ,044 ,060 ,051 ,035 ,042 ,040 ,033 ,052 ,055 ,048 ,045

(3,12) (5,78) (5,82) (7,70) (6,48) (4,65) (6,29) (5,83) (4,70) (7,67) (9,14) (8,08) (7,48)

,091 ,072 ,073 ,043 ,048 ,060 ,065 ,080 ,063 ,070 ,054 ,071 ,054

(7,54) (8,88) (9,83) (5,61) (6,20) (8,14) (9,90) (12,09) (9,06) (10,61) (9,02) (11,99) (9,01)

,184 ,209 ,195 ,186 ,188 ,203 ,186 ,155 ,174 ,172 ,184 ,195 ,193

(15,67) (26,74) (27,47) (25,28) (25,09) (28,66) (29,36) (24,23) (26,43) (27,13) (32,59) (35,25) (35,21)

,082 ,084 ,073 ,081 ,068 ,058 ,029 ,035 ,028 ,024 ,030 ,038 ,026

(7,38) (11,42) (10,77) (11,73) (9,79) (8,82) (4,86) (5,79) (4,65) (4,22) (5,89) (7,75) (5,29)

,037 ,034 ,039 ,034 ,051 ,034 ,038 ,030 ,038 ,027 ,018 ,027 ,023

(3,26) (4,63) (5,70) (4,86) (7,35) (5,26) (6,48) (5,04) (6,17) (4,60) (3,33) (5,20) (4,38)

,062 ,040 ,058 ,055 ,053 ,048 ,057 ,042 ,055 ,044 ,043 ,045 ,030

(5,42) (5,33) (8,38) (7,75) (7,50) (7,07) (9,27) (6,59) (8,51) (7,11) (7,62) (8,30) (5,38)

,066 ,044 ,046 ,042 ,036 ,039 ,037 ,030 ,037 ,042 ,020 ,014 ,023

(5,50) (5,63) (6,53) (5,76) (5,03) (5,70) (5,94) (4,69) (5,61) (6,82) (3,65) (2,62)** (4,09)

R-square ,473 ,509 ,522 ,514 ,504 ,496 ,488 ,474 ,484 ,493 ,501 ,509 ,518

Adjusted R-square ,472 ,509 ,522 ,514 ,504 ,496 ,488 ,474 ,483 ,493 ,501 ,508 ,518

R-square change ,004 ,002 ,003 ,003 ,003 ,002 ,003 ,001 ,002 ,002 ,001 ,001 ,001
Number of 
observation (N) 10080 22186 26387 24801 25351 30158 31837 32777 32612 34842 42576 42818 41435

General information

                 Models

                     
Variables

Year based models

** Significant at 95%. Otherwise significant at 99%

More rarely Vs 
OneFew time month

More rarely Vs One 
Few time week

More rarely Vs Daily

(Constant)

Freedom from crime

Length of Trip time

Information on 
planned changes

Information on 
unplanned changes

Customer interface

Accesibility Ticket

On-board conditions

Staff and assistance

Network

Operation
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Table 24: Weight per Län, Tätort and year 

 

Tätort 
Classification 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013

1 Largest 3 6,2724 1,1304 1,5224 1,3994 1,4446 1,7901 1,3395 1,9482 2,5178 4,6028 4,5925 4,7857 4,4271
2 100-150K #DIV/0! 1,1764 1,3105 1,3091 1,3829 1,6537 1,2532 1,7765 2,2162 #DIV/0! #DIV/0! #DIV/0! #DIV/0!
3 75-100K 5,3876 1,1764 1,3105 1,3091 1,3829 1,6537 1,2532 1,7765 2,2162 4,0875 #DIV/0! #DIV/0! #DIV/0!
4 50-75K 2,0225 0,7111 0,7989 0,5169 0,6549 0,7392 0,5366 0,7467 0,8603 1,7889 1,9810 1,8097 1,8648
5 <50K 4,7432 1,3957 1,0573 1,3311 1,4115 1,5875 1,2444 1,6811 1,9980 3,6466 3,7292 3,5990 3,8161

Average 5,3876 1,1764 1,3105 1,3091 1,3829 1,6537 1,2532 1,7765 2,2162 4,0875 4,1402 4,1664 4,0640
1 Largest 3 #DIV/0! 0,3921 0,4422 0,5293 0,5571 0,6908 0,5994 0,7329 0,7742 0,4296 #DIV/0! #DIV/0! #DIV/0!
2 100-150K 0,4226 0,3865 0,4733 0,3081 0,2924 0,3613 0,3210 0,4107 0,4465 0,3950 0,3390 0,3352 0,3998
3 75-100K 0,8691 0,3921 0,4422 0,5293 0,5571 0,6908 0,5994 0,7329 #DIV/0! 0,4296 #DIV/0! #DIV/0! #DIV/0!
4 50-75K 0,8691 0,3921 0,4422 0,5293 0,5571 0,6908 0,5994 0,7329 0,7742 0,4296 #DIV/0! #DIV/0! #DIV/0!
5 <50K 3,8897 0,3963 0,4219 1,1227 1,6748 1,8995 1,5735 1,6730 1,6296 0,4585 0,3189 0,3347 0,2859

Average 0,8691 0,3921 0,4422 0,5293 0,5571 0,6908 0,5994 0,7329 0,7742 0,4296 0,3270 0,3349 0,3246
1 Largest 3 0,7536 0,8167 0,9163 0,9130 0,9601 1,1339 1,2785 1,1979 1,2539 1,2120 #DIV/0! #DIV/0! #DIV/0!
2 100-150K #DIV/0! 0,8167 #DIV/0! 0,9130 0,9601 1,1339 1,2785 1,1979 #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0!
3 75-100K #DIV/0! 0,8167 0,9163 0,9130 0,9601 1,1339 1,2785 1,1979 1,2539 #DIV/0! #DIV/0! #DIV/0! #DIV/0!
4 50-75K 0,7629 0,7219 0,8699 0,9441 0,7941 1,0573 1,1537 1,1732 1,1702 1,1582 1,1307 1,1444 1,1058
5 <50K 0,7509 0,8500 0,9312 0,9040 1,0248 1,1598 1,3230 1,2059 1,2826 1,2300 1,4359 1,4238 1,3814

Average 0,7536 0,8167 0,9163 0,9130 0,9601 1,1339 1,2785 1,1979 1,2539 1,2120 1,3489 1,3453 1,3038
1 Largest 3 0,6041 0,6544 0,3473 0,4696 0,4913 0,5804 0,6544 0,6117 0,6423 0,7446 #DIV/0! #DIV/0! #DIV/0!
2 100-150K 0,8081 0,7440 0,5604 0,4124 0,4280 0,5306 0,6143 0,5654 0,6139 0,7853 #DIV/0! #DIV/0! #DIV/0!
3 75-100K 0,5649 0,6721 0,4190 0,3100 0,3191 0,3851 0,4375 0,4139 0,4317 0,6111 #DIV/0! #DIV/0! #DIV/0!
4 50-75K 0,6041 0,6544 0,3473 0,4696 0,4913 0,5804 0,6544 0,6117 0,6423 0,7446 #DIV/0! #DIV/0! #DIV/0!
5 <50K 0,5597 0,6178 0,2848 0,6205 0,6631 0,7499 0,8302 0,7775 0,8035 0,7900 #DIV/0! #DIV/0! #DIV/0!

Average 0,6041 0,6544 0,3473 0,4696 0,4913 0,5804 0,6544 0,6117 0,6423 0,7446 #DIV/0! #DIV/0! #DIV/0!
1 Largest 3 0,4802 1,0341 1,1613 1,1539 1,2080 1,4318 1,6083 1,5012 1,5661 0,9525 #DIV/0! #DIV/0! #DIV/0!
2 100-150K 0,4802 #DIV/0! 1,1613 1,1539 1,2080 1,4318 1,6083 1,5012 #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0!
3 75-100K 0,5509 1,2802 1,7274 13,9432 1,4979 1,6231 1,7286 1,5470 2,0295 1,3303 0,3927 0,3985 0,3926
4 50-75K 0,4802 1,0341 1,1613 1,1539 1,2080 1,4318 1,6083 1,5012 1,5661 #DIV/0! #DIV/0! #DIV/0! #DIV/0!
5 <50K 0,4603 0,9707 1,0434 0,8764 1,1320 1,3748 1,5696 1,4855 1,4473 0,8638 0,6569 0,6441 0,6143

Average 0,4802 1,0341 1,1613 1,1539 1,2080 1,4318 1,6083 1,5012 1,5661 0,9525 0,5574 0,5535 0,5343
1 Largest 3 0,5174 0,5563 0,6276 0,6241 0,6535 0,7773 0,8716 0,8160 0,8536 #DIV/0! #DIV/0! #DIV/0! #DIV/0!
2 100-150K 0,5174 #DIV/0! 0,6276 0,6241 #DIV/0! 0,7773 #DIV/0! 0,8160 0,8536 0,8235 #DIV/0! #DIV/0! #DIV/0!
3 75-100K 0,5174 0,5563 0,6276 0,6241 0,6535 0,7773 #DIV/0! 0,8160 0,8536 0,8235 #DIV/0! #DIV/0! #DIV/0!
4 50-75K 0,5788 0,4881 0,7160 0,5192 0,5790 0,7523 0,8750 0,7927 0,8908 0,8057 0,8602 0,8671 0,8665
5 <50K 0,4948 0,5925 0,5951 0,6865 0,6945 0,7896 0,8700 0,8277 0,8364 0,8326 0,9429 0,9333 0,8855

Average 0,5174 0,5563 0,6276 0,6241 0,6535 0,7773 0,8716 0,8160 0,8536 0,8235 0,9138 0,9103 0,8791
2 100-150K #DIV/0! #DIV/0! 0,9473 0,8326 0,8585 1,0106 1,1307 1,0504 1,0899 #DIV/0! #DIV/0! #DIV/0! #DIV/0!
3 75-100K 0,6876 0,7420 0,9473 0,8326 0,8585 1,0106 1,1307 #DIV/0! 1,0899 #DIV/0! #DIV/0! #DIV/0! #DIV/0!
4 50-75K 0,6876 0,7420 0,9473 0,8326 0,8585 1,0106 1,1307 1,0504 1,0899 #DIV/0! #DIV/0! #DIV/0! #DIV/0!
5 <50K 0,6876 0,7420 0,9473 0,8326 0,8585 1,0106 1,1307 1,0504 1,0899 1,0455 1,1535 1,1437 1,0985

Average 0,6876 0,7420 0,9473 0,8326 0,8585 1,0106 1,1307 1,0504 1,0899 1,0455 1,1535 1,1437 1,0985
5 <50K #DIV/0! #DIV/0! 0,1596 0,2075 0,2137 0,2544 0,2827 0,2645 0,2732 0,2570 0,2836 0,2803 0,2685

Average #DIV/0! #DIV/0! 0,1596 0,2075 0,2137 0,2544 0,2827 0,2645 0,2732 0,2570 0,2836 0,2803 0,2685
1 Largest 3 0,2198 0,4726 0,5264 0,5273 0,5513 0,6540 0,7323 0,6825 0,7126 0,6860 #DIV/0! #DIV/0! #DIV/0!
3 75-100K 0,2198 0,4726 #DIV/0! 0,5273 0,5513 0,6540 0,7323 #DIV/0! 0,7126 #DIV/0! #DIV/0! #DIV/0! #DIV/0!
4 50-75K 0,2198 #DIV/0! 0,5264 0,5273 #DIV/0! #DIV/0! 0,7323 0,6825 #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0!
5 <50K 0,2198 0,4726 0,5264 0,5273 0,5513 0,6540 0,7323 0,6825 0,7126 0,6860 0,7571 0,7459 0,7169

Average 0,2198 0,4726 0,5264 0,5273 0,5513 0,6540 0,7323 0,6825 0,7126 0,6860 0,7571 0,7459 0,7169
1 Largest 3 2,3821 4,0307 4,9553 2,7532 2,5081 0,5803 1,3990 1,3446 1,4178 0,8638 1,0968 0,9710 1,7740
3 75-100K 0,8639 1,4104 1,6001 0,7130 0,7933 0,6148 0,4663 0,4667 0,5111 0,3095 0,3279 0,3130 0,2929
4 50-75K 1,6700 3,6069 4,0770 2,0401 2,1404 1,3487 1,1571 1,0890 1,1481 0,7422 #DIV/0! #DIV/0! #DIV/0!
5 <50K 1,6586 4,0567 4,4655 2,2420 2,4042 2,8209 1,2618 1,1636 1,2165 0,8127 0,8839 0,9223 0,7868

Average 1,6700 3,6069 4,0770 2,0401 2,1404 1,3487 1,1571 1,0890 1,1481 0,7422 0,8268 0,8247 0,7973
1 Largest 3 0,8105 0,8774 1,0021 0,9934 1,0469 1,2450 1,4048 1,3159 1,3847 1,3418 #DIV/0! #DIV/0! #DIV/0!
3 75-100K 0,8105 0,8774 #DIV/0! 0,9934 #DIV/0! 1,2450 #DIV/0! #DIV/0! 1,3847 #DIV/0! #DIV/0! #DIV/0! #DIV/0!
4 50-75K 0,5163 0,4664 0,7396 0,6089 0,6900 0,8382 0,9929 0,9890 1,0086 0,8940 0,9498 0,9199 0,7978
5 <50K 0,9429 1,1262 1,0977 1,1770 1,2000 1,4146 1,5665 1,4341 1,5269 1,5291 1,7345 1,7531 1,7928

Average 0,8105 0,8774 1,0021 0,9934 1,0469 1,2450 1,4048 1,3159 1,3847 1,3418 1,4932 1,4893 1,4413

Year of Survey Sample Distribution WEIGHTS
Län

1 
Stockholms

3 Uppsala

4 
Södermanla

nds

5 
Östergötlan

ds

6 
Jönköpings

7 
Kronobergs

8 Kalmar

9 Gotlands

10 Blekinge

12 Skåne

13 Hallands
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Tätort 
Classification 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013

1 Largest 3 5,6205 5,3430 8,0116 7,1500 7,5539 1,6059 2,0592 1,9287 2,2552 2,4372 2,3628 2,3868 2,3393
3 75-100K 4,3973 4,7365 5,3315 5,3329 5,5976 1,3447 1,4922 1,3960 1,4646 1,6171 #DIV/0! #DIV/0! #DIV/0!
4 50-75K 6,5117 3,6258 5,9586 6,6842 5,5208 1,2272 1,4151 1,3694 1,3919 1,7625 2,1298 1,6783 1,7840
5 <50K 3,8644 4,5533 4,4929 4,6402 4,9187 1,2428 1,2997 1,2108 1,2260 1,3502 1,3030 1,3059 1,2532

Average 4,3973 4,7365 5,3315 5,3329 5,5976 1,3447 1,4922 1,3960 1,4646 1,6171 1,5744 1,5675 1,5173
1 Largest 3 #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0,5032 0,5944 0,6630 0,5126 0,5823 #DIV/0! #DIV/0! #DIV/0! #DIV/0!
2 100-150K #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0,5032 #DIV/0! 0,6630 #DIV/0! 0,5823 #DIV/0! #DIV/0! #DIV/0! #DIV/0!

4 50-75K 0,1667 0,1800 0,2312 0,2047 0,1733 0,2055 0,2306 0,1636 0,2002 0,2581 0,2958 0,2919 0,2796
5 <50K #DIV/0! #DIV/0! 7,4246 #DIV/0! 1,0494 1,2503 1,3974 1,3013 1,2948 1,0231 1,0774 1,0720 1,0355

Average 0,8026 0,8587 0,9814 0,9634 0,5032 0,5944 0,6630 0,5126 0,5823 0,6130 0,6749 0,6686 0,6431
2 100-150K 0,8569 1,0005 0,9989 0,8487 0,9974 1,2392 1,3703 1,2394 1,3743 1,1832 1,4054 1,3683 1,3741
3 75-100K 0,8149 0,8735 0,9728 0,9627 1,0213 1,2147 1,3581 1,2665 1,3089 1,2556 #DIV/0! #DIV/0! #DIV/0!
4 50-75K 0,8149 0,8735 0,9728 0,9627 1,0213 #DIV/0! 1,3581 1,2665 1,3089 #DIV/0! #DIV/0! #DIV/0! #DIV/0!
5 <50K 0,7937 0,8166 0,9589 1,0404 1,0352 1,2011 1,3510 1,2832 1,2719 1,3050 1,3862 1,3979 1,3204

Average 0,8149 0,8735 0,9728 0,9627 1,0213 1,2147 1,3581 1,2665 1,3089 1,2556 1,3935 1,3864 1,3405
1 Largest 3 0,7558 0,8164 0,9145 0,9155 0,9554 1,0742 1,2014 1,1216 1,1714 #DIV/0! #DIV/0! #DIV/0! #DIV/0!
2 100-150K 0,6448 0,8086 0,8467 0,8445 0,8749 0,9846 1,1230 1,0879 1,1302 0,8877 1,0350 1,0240 0,9647
3 75-100K #DIV/0! 0,8164 0,9145 #DIV/0! 0,9554 1,0742 1,2014 #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0!
4 50-75K 0,7558 #DIV/0! 0,9145 0,9155 #DIV/0! #DIV/0! #DIV/0! 1,1216 #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0!
5 <50K 0,8564 0,8218 0,9685 0,9730 1,0226 1,1561 1,2722 1,1498 1,2061 1,4408 1,5135 1,5228 1,5292

Average 0,7558 0,8164 0,9145 0,9155 0,9554 1,0742 1,2014 1,1216 1,1714 1,1315 1,2583 1,2547 1,2168
2 100-150K #DIV/0! 0,8793 0,9830 0,9861 1,0201 1,2053 1,3435 1,2490 1,2949 #DIV/0! #DIV/0! #DIV/0! #DIV/0!

4 50-75K 0,8149 0,8793 0,9830 0,9861 1,0201 1,2053 1,3435 1,2490 1,2949 #DIV/0! #DIV/0! #DIV/0! #DIV/0!
5 <50K 0,8149 0,8793 0,9830 0,9861 1,0201 1,2053 1,3435 1,2490 1,2949 1,2424 0,6844 0,6771 0,6593

Average 0,8149 0,8793 0,9830 0,9861 1,0201 1,2053 1,3435 1,2490 1,2949 1,2424 0,6844 0,6771 0,6593
2 100-150K #DIV/0! #DIV/0! 0,9882 #DIV/0! #DIV/0! 0,8509 0,6676 0,6224 0,6475 #DIV/0! #DIV/0! #DIV/0! #DIV/0!

4 50-75K 0,3862 0,8934 1,1053 0,8371 0,9847 0,4694 0,2845 0,2749 0,2833 0,3586 0,3731 0,3715 0,3575
5 <50K 0,4194 0,8717 0,9549 1,0429 1,0280 1,1701 1,2263 1,0938 1,1602 0,9726 0,9588 0,9467 0,9139

Average 0,4108 0,8770 0,9882 0,9830 1,0169 0,8509 0,6676 0,6224 0,6475 0,6755 0,6833 0,6773 0,6528
3 75-100K #DIV/0! 0,7735 0,8686 0,8617 0,8971 1,0568 #DIV/0! #DIV/0! 0,2839 #DIV/0! #DIV/0! #DIV/0! #DIV/0!
4 50-75K 0,5418 0,7264 0,8201 0,6850 0,8467 0,9731 1,1346 1,1066 0,3457 0,4153 0,5121 0,5187 0,4902
5 <50K 0,7855 0,7863 0,8818 0,9221 0,9109 1,0807 1,1902 1,0896 0,2712 0,6677 0,8016 0,7854 0,7592

Average 0,7209 0,7735 0,8686 0,8617 0,8971 1,0568 1,1784 1,0931 0,2839 0,5925 0,7169 0,7092 0,6811
4 50-75K 0,3805 0,4055 0,4528 0,4543 0,2218 0,2492 0,2944 0,2721 0,2822 0,3096 #DIV/0! #DIV/0! #DIV/0!
5 <50K 0,3805 0,4055 0,4528 0,4543 0,2218 0,2492 0,2944 0,2721 0,2822 0,3096 0,3125 0,3090 #DIV/0!

Average 0,3805 0,4055 0,4528 0,4543 0,2218 0,2492 0,2944 0,2721 0,2822 0,3096 0,3125 0,3090 #DIV/0!
3 75-100K 0,2106 0,1865 0,2351 0,1918 0,2028 0,2451 0,2733 0,2609 0,2759 0,3341 0,3625 0,3616 0,3505

5 <50K #DIV/0! 1,2229 0,7347 1,0134 1,0509 1,2120 1,3759 1,2199 1,2692 1,0504 0,9769 0,9616 0,9181
Average 0,7466 0,4729 0,4556 0,4512 0,4718 0,5585 0,6228 0,5775 0,6052 0,6334 0,6425 0,6371 0,6132
5 <50K 0,3747 0,4041 0,4515 0,3444 0,4631 0,5467 0,5795 0,5644 0,5835 0,5454 0,6150 0,6088 0,5858

Average 0,3747 0,4041 0,4515 0,3444 0,4631 0,5467 0,5795 0,5644 0,5835 0,5454 0,6150 0,6088 0,5858

21 Gävleborgs

22 
Västernorrland

s

23 Jämtlands

24 
Västerbottens

25 
Norrbottens

18 Örebro

14 Västra 
Götalands

17 Värmlands

19 
Västmanlands

20 Dalarnas

Län Year of Survey Sample Distribution WEIGHTS
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Table 25: Sample size distribution per county, urban area and year 

 

Tätort 

Classification 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013
1 Largest 3 285 3402 2849 3106 3168 3048 4680 3044 2496 1602 1807 1745 1840 33072
2 100-150K 0 6 2 5 2 5 9 2 8 0 0 0 0 39
3 75-100K 1 4 8 5 5 7 5 5 8 1 0 0 0 49
4 50-75K 42 256 256 395 327 342 536 361 329 184 187 206 195 3616
5 <50K 172 1257 1867 1487 1493 1557 2270 1582 1405 913 1006 1049 965 17023

Average 500 4925 4982 4998 4995 4959 7500 4994 4246 2700 3000 3000 3000 53799
1 Largest 3 0 5 3 3 4 2 11 7 2 1 0 0 0 38
2 100-150K 433 1019 939 1446 1605 1548 2001 1479 1441 1910 2481 2507 2037 20846
3 75-100K 1 2 5 4 5 5 5 4 0 1 0 0 0 32
4 50-75K 2 6 2 5 3 3 11 2 3 3 0 0 0 40
5 <50K 64 1353 1435 539 380 422 572 507 552 2285 3669 3493 3963 19234

Average 500 2385 2384 1997 1997 1980 2600 1999 1998 4200 6150 6000 6000 40190
1 Largest 3 3 8 10 8 6 9 12 7 4 1 0 0 0 68
2 100-150K 0 1 0 3 1 3 1 1 0 0 0 0 0 10
3 75-100K 0 3 1 1 3 2 2 4 2 0 0 0 0 18
4 50-75K 112 255 239 221 277 247 259 240 254 300 342 337 338 3421
5 <50K 385 726 747 766 710 731 726 748 740 899 858 863 862 9761

Average 500 993 997 999 997 992 1000 1000 1000 1200 1200 1200 1200 13278
1 Largest 3 3 13 25 14 32 20 22 22 17 3 171
2 100-150K 172 402 602 820 832 796 786 804 781 713 6708
3 75-100K 215 387 697 940 957 936 937 928 934 767 7698
4 50-75K 9 8 16 16 10 15 19 13 9 3 118
5 <50K 601 1168 2851 1305 1266 1312 1336 1331 1358 1614 14142

Average 1000 1978 4191 3095 3097 3079 3100 3098 3099 3100 28837
1 Largest 3 2 3 2 3 3 2 1 2 1 1 0 0 0 20
2 100-150K 2 0 6 1 2 2 1 1 0 0 0 0 0 15
3 75-100K 218 202 169 21 206 225 241 253 203 361 1356 1327 1300 6082
4 50-75K 5 4 4 4 2 5 8 6 4 0 0 0 0 42
5 <50K 773 784 812 968 786 756 749 738 792 1538 2244 2273 2300 15513

Average 1000 993 993 997 999 990 1000 1000 1000 1900 3600 3600 3600 21672
1 Largest 3 2 4 4 3 4 4 3 6 3 0 0 0 0 33
2 100-150K 1 0 2 4 0 1 0 1 1 1 0 0 0 11
3 75-100K 1 5 1 2 4 1 0 3 4 2 0 0 0 23
4 50-75K 133 342 265 369 351 322 318 332 313 406 422 417 403 4393
5 <50K 363 645 720 620 639 660 679 658 679 791 778 783 797 8812

Average 500 996 992 998 998 988 1000 1000 1000 1200 1200 1200 1200 13272
2 100-150K 0 0 3 5 3 2 1 3 4 0 0 0 0 21
3 75-100K 2 4 1 3 2 1 3 0 3 0 0 0 0 19
4 50-75K 1 6 2 2 3 3 4 3 5 0 0 0 0 29
5 <50K 497 980 864 974 988 983 989 989 987 1200 1200 1200 1200 13051

Average 500 990 870 984 996 989 997 995 999 1200 1200 1200 1200 13120
5 <50K 1265 971 983 963 974 965 976 1197 1200 1200 1200 11894

Average 1265 971 983 963 974 965 976 1197 1200 1200 1200 11894
1 Largest 3 8 12 6 4 3 2 6 3 2 1 0 0 0 47
3 75-100K 5 1 0 2 1 1 3 0 2 0 0 0 0 15
4 50-75K 1 0 3 4 0 0 3 3 0 0 0 0 0 14
5 <50K 986 980 990 986 995 987 988 993 994 1199 1200 1200 1201 13699

Average 1000 993 999 996 999 990 1000 999 998 1200 1200 1200 1201 13775
1 Largest 3 154 196 180 325 376 1934 920 904 907 1744 1530 1724 913 11807
3 75-100K 126 166 165 371 351 539 815 769 743 1437 1511 1579 1633 10205
4 50-75K 3 6 2 1 2 4 9 4 3 1 0 0 0 35
5 <50K 714 626 645 1291 1268 1278 3253 3318 3344 5817 5959 5697 6461 39671

Average 997 994 992 1988 1997 3755 4997 4995 4997 8999 9000 9000 9007 61718
1 Largest 3 6 24 11 15 15 15 21 20 17 5 0 0 0 149
3 75-100K 1 2 0 2 0 2 0 0 5 0 0 0 0 12
4 50-75K 153 365 260 317 295 287 276 260 268 352 369 380 424 4006
5 <50K 340 603 714 664 688 688 703 719 709 842 831 820 776 9097

Average 500 994 985 998 998 992 1000 999 999 1199 1200 1200 1200 13264
1 Largest 3 130 294 221 248 247 1380 1232 1240 1120 1212 1391 1371 1354 11440
3 75-100K 2 3 5 1 2 5 7 8 10 2 0 0 0 45
4 50-75K 14 54 37 33 42 223 220 213 220 202 186 235 214 1893
5 <50K 354 646 734 715 707 3283 3540 3537 3644 3834 4423 4394 4432 34243

Average 500 997 997 997 998 4891 4999 4998 4994 5250 6000 6000 6000 47621

10 Blekinge

12 Skåne

13 Hallands

14 Västra 
Götalands

Year of Survey  SAMPLE DISTRIBUTION ORIGINAL DATASET after removal of some cases
Total

4 
Södermanland

s

5 
Östergötlands

6 Jönköpings

7 Kronobergs

8 Kalmar

9 Gotlands

Län

1 Stockholms

3 Uppsala
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Table 26: Sample distribution original dataset after removal of some cases 

 

 

 

Tätort 

Classification 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013

1 Largest 3 0 0 0 0 3 6 4 2 3 0 0 0 0 18

2 100-150K 0 0 0 0 1 0 1 0 1 0 0 0 0 3

4 50-75K 500 997 876 992 1235 1231 1250 1654 1421 1284 1236 1241 1246 15163

5 <50K 0 0 102 0 746 730 736 732 762 1111 1164 1159 1154 8396

Average 500 997 978 992 1985 1967 1991 2388 2187 2395 2400 2400 2400 23580

2 100-150K 164 302 341 402 360 345 358 374 357 486 455 466 450 4860

3 75-100K 1 1 2 1 1 2 3 2 2 1 0 0 0 16

4 50-75K 1 3 3 1 2 0 3 2 1 0 0 0 0 16

5 <50K 325 674 642 590 618 621 616 604 633 712 745 734 750 8264

Average 491 980 988 994 981 968 980 982 993 1199 1200 1200 1200 13156

1 Largest 3 5 6 11 14 16 8 15 7 7 0 0 0 0 89

2 100-150K 235 404 436 439 447 468 466 450 454 671 640 645 664 6419

3 75-100K 0 3 2 0 2 1 4 0 0 0 0 0 0 12

4 50-75K 1 0 1 1 0 0 0 3 0 0 0 0 0 6

5 <50K 259 580 548 542 535 512 515 538 539 529 560 555 536 6748

Average 500 993 998 996 1000 989 1000 998 1000 1200 1200 1200 1200 13274

2 100-150K 0 3 3 4 1 1 4 4 5 0 0 0 0 25

4 50-75K 1 1 3 1 1 2 2 2 2 0 0 0 0 15

5 <50K 497 981 981 973 986 975 983 983 988 1198 2400 2400 2371 16716

Average 498 985 987 978 988 978 989 989 995 1198 2400 2400 2371 16756

2 100-150K 0 0 3 0 0 2 1 1 2 0 0 0 0 9

4 50-75K 258 239 217 286 255 630 1180 1142 1161 1064 1129 1124 1126 9811

5 <50K 734 750 763 697 737 753 809 842 825 1135 1271 1276 1274 11866

Average 992 989 983 983 992 1385 1990 1985 1988 2199 2400 2400 2400 21686

3 75-100K 0 2 1 4 2 3 0 0 3 0 0 0 0 15

4 50-75K 132 211 210 251 213 218 212 203 680 656 587 573 582 4728

5 <50K 366 776 775 735 778 766 784 794 3307 1544 1419 1432 1422 14898

Average 498 989 986 990 993 987 996 997 3990 2200 2006 2005 2004 19641

4 50-75K 6 13 10 6 5 6 16 7 11 2 0 0 82

5 <50K 489 975 979 974 2088 2173 2063 2081 2081 2196 2400 2400 20899

Average 495 988 989 980 2093 2179 2079 2088 2092 2198 2400 2400 20981

3 75-100K 500 1223 1101 1361 1363 1333 1362 1339 1331 1280 1306 1298 1289 16086

5 <50K 0 467 870 628 633 639 632 660 660 919 1094 1102 1111 9415
Average 500 1690 1971 1989 1996 1972 1994 1999 1991 2199 2400 2400 2400 25501

5 <50K 996 1965 1965 2562 1987 1970 2085 1981 1989 2449 2400 2400 2400 27149

Average 996 1965 1965 2562 1987 1970 2085 1981 1989 2449 2400 2400 2400 27149

Largest 3 598 3967 3322 3743 3877 6430 6927 5264 4579 4570 4728 4840 4107 56952

100-150K 1007 2137 2337 3129 3254 3173 3629 3120 3054 3781 3576 3618 3151 38966

75-100K 1073 2008 2158 2718 2904 3063 3387 3315 3250 3852 4173 4204 4222 40327

50-75K 1374 2766 2406 2905 3023 3538 4326 4450 4684 4457 4458 4513 4528 47428

<50K 8915 16936 21269 18987 20011 22759 26002 25300 27964 33922 36821 36430 35175 330491

Sum total 12967 27814 31492 31482 33069 38963 44271 41449 43531 50582 53756 53605 51183 514164

23 Jämtlands

24 
Västerbottens

25 
Norrbottens

Total

18 Örebro

19 
Västmanlands

20 Dalarnas

21 Gävleborgs

22 
Västernorrlan

ds

17 Värmlands

Län
Year of Survey  SAMPLE DISTRIBUTION ORIGINAL DATASET after removal of some cases

Total
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Table 27: Population distribution in Sweden different years 

 

Tätort 
Classification 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013

1 Largest 3 1220307 1228260 1236212 1244165 1252118 1276207 1300297 1324386 1348476 1372565 1397373 1421113 1445190
2 100-150K 2254 747 1874 757 1934 2339 793 3804
3 75-100K 3678 1503 2988 1874 1892 2708 1300 1984 3804 761
4 50-75K 57986 58138 58289 58441 58593 59129 59665 60200 60736 61272 62379 63439 64514
5 <50K 556912 560313 562635 566546 576585 578126 585916 593899 602361 619745 631721 642454 653338

Average 1838882 1850467 1860872 1872900 1889945 1918104 1949516 1981263 2019182 2054343 2091473 2127006 2163042
1 Largest 3 626 378 455 610 323 1368 1146 332 80
2 100-150K 124911 125785 126660 127534 128409 130818 133227 135636 138045 140454 141603 143003 144468
3 75-100K 593 250 630 606 762 808 622 655 80
4 50-75K 1187 751 252 758 457 485 1368 327 498 240
5 <50K 169937 171242 172575 173211 174129 187491 186686 189424 193022 195028 197027 198974 201013

Average 296627 298655 300495 302564 304367 319925 323270 327188 331898 335882 338630 341977 345481
1 Largest 3 1543 2087 2612 2091 1576 2387 3182 1873 1076 226 0 0 0
2 100-150K 0 261 0 784 263 796 265 268 0 0 0 0 0
3 75-100K 0 782 261 261 788 530 530 1070 538 0 0 0 0
4 50-75K 58331 58794 59258 59721 60185 61084 61983 62881 63780 64679 65115 65631 66311
5 <50K 197346 197082 198249 198213 199083 198302 199230 201432 203658 205833 207448 209092 211258

Average 257220 259006 260380 261070 261895 263099 265190 267524 269053 270738 272563 274723 277569
1 Largest 3 1237 2717 2475 1882 4301 2715 2986 3005 2343 416
2 100-150K 94884 95520 96156 96792 97428 98789 100150 101510 102871 104232
3 75-100K 82907 83071 83234 83398 83561 84298 85035 85773 86510 87247
4 50-75K 3711 1672 1584 2151 1344 2036 2579 1776 1240 416
5 <50K 229623 230458 231448 231768 229668 230128 230058 231105 234142 237331

Average 412363 413438 414897 415990 416303 417966 420809 423169 427106 429642
1 Largest 3 656 991 662 991 992 670 334 670 336 177 0 0 0
2 100-150K 656 0 1986 330 661 670 334 335 0 0 0 0 0
3 75-100K 81982 82592 83203 83813 84423 85418 86412 87407 88401 89396 89669 89993 90555
4 50-75K 1639 1321 1324 1321 661 1674 2669 2011 1344 0 0 0 0
5 <50K 242891 243067 241485 242842 243442 243107 243862 244822 245962 247293 248227 249123 250680

Average 327824 327971 328659 329297 330179 331539 333610 335246 336044 336866 337896 339116 341235
1 Largest 3 706 711 716 536 715 727 542 1093 549 0 0 0 0
2 100-150K 353 0 358 715 0 182 0 182 183 153 0 0 0
3 75-100K 353 888 179 357 715 182 0 547 733 307 0 0 0
4 50-75K 52552 53314 54076 54838 55600 56657 57715 58772 59830 60887 61123 61531 61952
5 <50K 122617 122065 122120 121839 121413 121887 122530 121630 121867 122593 123531 124356 125204

Average 176582 176978 177448 178285 178443 179635 180787 182224 183162 183940 184654 185887 187156
2 100-150K 0 0 810 1192 705 473 235 704 935 0 0 0 0
3 75-100K 939 948 270 715 470 236 704 0 702 0 0 0 0
4 50-75K 469 1422 540 477 705 709 938 704 1169 0 0 0 0
5 <50K 233289 232257 233266 232113 232065 232358 231958 231990 230833 233536 233090 233548 233874

Average 234697 234627 234886 234496 233944 233776 233834 233397 233639 233536 233090 233548 233874
5 <50K 57535 57661 57488 57297 57122 57004 57221 57269 57308 57241 57161

Average 57535 57661 57488 57297 57122 57004 57221 57269 57308 57241 57161
1 Largest 3 1200 1811 900 604 453 306 911 457 306 128 0 0 0
3 75-100K 750 151 0 302 151 153 456 0 306 0 0 0 0
4 50-75K 150 0 450 604 0 0 456 457 0 0 0 0 0
5 <50K 147917 147913 148539 148826 150093 150977 150077 151345 151979 153099 152979 152315 152757

Average 150017 149875 149889 150335 150696 151436 151900 152259 152591 153227 152979 152315 152757
1 Largest 3 250420 252320 254220 256120 258020 262499 266978 271457 275936 280415 282581 284871 287348
3 75-100K 74310 74779 75249 75718 76188 77510 78833 80155 81478 82800 83440 84116 84847
4 50-75K 3420 6912 2324 584 1171 1262 2160 973 739 138 0 0 0
5 <50K 808421 811079 820904 828497 834085 843229 851386 862173 872909 879976 886912 894101 901874

Average 1136571 1145090 1152697 1160919 1169464 1184500 1199357 1214758 1231062 1243329 1252933 1263088 1274069
1 Largest 3 3320 6726 3142 4265 4297 4368 6119 5877 5051 1249 0 0 0
3 75-100K 553 560 0 569 0 582 0 0 1486 0 0 0 0
4 50-75K 53927 54367 54808 55248 55688 56266 56844 57421 57999 58577 59015 59483 60016
5 <50K 218853 216898 223373 223706 225883 227643 228430 230273 232289 239658 242709 244633 246824

Average 276653 278551 281322 283788 285868 288859 291393 293572 296825 299484 301724 304116 306840
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Table 28: (Continuation) Population distribution in Sweden different years 

 

Tätort 
Classification 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013

1 Largest 3 498777 501706 504634 507563 510491 518361 526230 534100 541969 549839 553425 556850 561943
3 75-100K 6003 4538 7598 1526 3063 1573 2167 2494 3143 602 0 0 0
4 50-75K 62231 62534 62836 63139 63441 64007 64574 65140 65707 66273 66705 67118 67732
5 <50K 933845 939452 939924 949667 951460 954343 954327 956396 958639 963583 970474 976479 985410

Average 1500857 1508230 1514992 1521895 1528455 1538284 1547298 1558130 1569458 1580297 1590604 1600447 1615084
1 Largest 3 0 0 0 0 413 834 550 229 375 0 0 0 0
2 100-150K 0 0 0 0 138 0 138 0 125 0 0 0 0

4 50-75K 56893 57306 57718 58131 58544 59172 59800 60429 61057 61685 61566 61643 61809
5 <50K 217040 216113 215845 215416 214193 213483 213338 212716 211700 211580 211170 211437 212006

Average 273933 273419 273563 273547 273288 273489 273826 273374 273257 273265 272736 273080 273815
2 100-150K 95931 96507 97084 97660 98237 99997 101757 103518 105278 107038 107674 108507 109705
3 75-100K 556 279 555 276 279 568 845 566 562 234 0 0 0
4 50-75K 556 837 832 276 559 0 845 566 281 0 0 0 0
5 <50K 176094 175789 175465 175708 175046 174465 172619 173083 172762 172958 173898 174606 175690

Average 273137 273412 273935 273920 274121 275030 276067 277732 278882 280230 281572 283113 285395
1 Largest 3 2580 1564 2867 3669 4182 2010 3738 1753 1759 0 0 0 0
2 100-150K 103439 104331 105222 106114 107005 107779 108554 109328 110103 110877 111535 112398 113640
3 75-100K 0 782 521 0 523 251 997 0 0 0 0 0 0
4 50-75K 516 0 261 262 0 0 0 751 0 0 0 0 0
5 <50K 151422 152235 151263 150961 149681 138448 135905 138141 139491 141879 142722 143826 145414

Average 257957 258912 260134 261005 261391 248489 249193 249974 251353 252756 254257 256224 259054
2 100-150K 0 843 840 1129 279 282 1115 1116 1389 0 0 0 0

4 50-75K 556 281 840 282 279 564 557 558 556 0 0 0 0
5 <50K 276454 275513 274839 274631 275197 274865 273946 274193 274509 277047 276565 276555 277349

Average 277010 276636 276520 276042 275755 275711 275618 275867 276454 277047 276565 276555 277349
2 100-150K 0 0 845 0 0 398 138 139 278 0 0 0 0

4 50-75K 68025 68194 68362 68531 68700 69167 69633 70100 70566 71033 70936 71066 71409
5 <50K 210146 208818 207659 208068 207294 206088 205784 205669 205376 205475 205194 205571 206561

Average 278171 277012 276866 276599 275994 275653 275556 275908 276220 276508 276130 276637 277970
3 75-100K 0 494 248 987 491 742 0 0 183 0 0 0 0
4 50-75K 48825 48955 49084 49214 49344 49618 49891 50165 50438 50712 50614 50577 50614
5 <50K 196253 194870 194773 193994 193901 193619 193558 193207 192421 191913 191541 191404 191542

Average 245078 244319 244105 244195 243736 243978 243449 243372 243042 242625 242155 241981 242156
4 50-75K 1559 1684 1291 780 303 350 977 425 666 115 0 0
5 <50K 127027 126263 126354 126644 126725 126670 125960 126472 126000 126576 126299 126201

Average 128586 127947 127645 127424 127028 127020 126937 126897 126666 126691 126299 126201
3 75-100K 71893 72830 73768 74705 75643 76433 77223 78014 78804 79594 79711 79880 80155

5 <50K 182925 182400 182188 182170 182009 181148 180370 179798 179744 179692 179956 180337 180957
Average 254818 255230 255956 256875 257652 257581 257593 257812 258548 259286 259667 260217 261112
5 <50K 254733 253632 252874 252585 251740 251886 250602 249677 249019 248609 248545 248637 249436

Average 254733 253632 252874 252585 251740 251886 250602 249677 249019 248609 248545 248637 249436

8577064 8606858 8696351 8729608 8763889 8826404 8893541 8964783 9045866 9118096 8752067 8820005 8775728TOTAL Pop Sverige
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Table 29: Sample size distribution after applying weights and correction value (2001-2013) 

 

Tätort 
Classification 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013

1 Largest 3 1872 3942 4336 4457 4576 5457 6268 5930 6284 7374 8299 8232 8146 75173
2 100-150K 0 7 3 7 3 8 11 4 18 0 0 0 0 61
3 75-100K 6 5 10 7 7 12 6 9 18 4 0 0 0 84
4 50-75K 89 187 204 209 214 253 288 270 283 329 370 367 364 3427
5 <50K 854 1798 1973 2030 2107 2472 2825 2659 2807 3329 3752 3722 3683 34011

Average 2821 5939 6526 6710 6907 8202 9398 8872 9410 11036 12421 12321 12193 112756
1 Largest 3 0 2 1 2 2 1 7 5 2 0 0 0 0 22
2 100-150K 192 404 444 457 469 559 642 607 643 755 841 828 814 7655
3 75-100K 1 1 2 2 3 3 3 3 0 0 0 0 0 18
4 50-75K 2 2 1 3 2 2 7 1 2 1 0 0 0 23
5 <50K 261 550 605 621 636 802 900 848 900 1048 1170 1153 1133 10627

Average 456 959 1053 1085 1112 1367 1559 1464 1547 1804 2011 1981 1947 18345
1 Largest 3 2 7 9 7 6 10 15 8 5 1 0 0 0 70
2 100-150K 0 1 0 3 1 3 1 1 0 0 0 0 0 10
3 75-100K 0 3 1 1 3 2 3 5 3 0 0 0 0 21
4 50-75K 89 189 208 214 220 261 299 282 297 347 387 380 374 3547
5 <50K 303 632 695 710 728 848 960 902 949 1106 1232 1211 1191 11467

Average 394 832 913 935 958 1124 1278 1198 1254 1454 1619 1591 1565 15115
1 Largest 3 2 9 9 7 16 12 14 13 11 2 95
2 100-150K 146 307 337 347 356 422 483 455 479 560 3892
3 75-100K 127 267 292 299 305 360 410 384 403 469 3316
4 50-75K 6 5 6 8 5 9 12 8 6 2 67
5 <50K 352 740 812 830 839 984 1109 1035 1091 1275 9067

Average 633 1328 1456 1491 1521 1787 2028 1895 1990 2308 16437
1 Largest 3 1 3 2 4 4 3 2 3 2 1 0 0 0 25
2 100-150K 1 0 7 1 2 3 2 2 0 0 0 0 0 18
3 75-100K 126 265 292 300 309 365 417 391 412 480 533 521 510 4921
4 50-75K 3 4 5 5 2 7 13 9 6 0 0 0 0 54
5 <50K 373 780 847 870 890 1039 1176 1096 1146 1328 1474 1443 1413 13875

Average 504 1052 1153 1180 1207 1417 1610 1501 1566 1809 2007 1964 1923 18893
1 Largest 3 1 2 3 2 3 3 3 5 3 0 0 0 0 25
2 100-150K 1 0 1 3 0 1 0 1 1 1 0 0 0 9
3 75-100K 1 3 1 1 3 1 0 2 3 2 0 0 0 17
4 50-75K 81 171 190 196 203 242 278 263 279 327 363 356 349 3298
5 <50K 188 392 428 437 444 521 591 545 568 659 734 720 706 6933

Average 272 568 623 639 653 768 872 816 854 989 1097 1076 1055 10282
2 100-150K 0 0 3 4 3 2 1 3 4 0 0 0 0 20
3 75-100K 1 3 1 3 2 1 3 0 3 0 0 0 0 17
4 50-75K 1 5 2 2 3 3 5 3 5 0 0 0 0 29
5 <50K 358 745 818 832 848 994 1118 1039 1076 1255 1384 1353 1318 13138

Average 360 753 824 841 856 1000 1127 1045 1088 1255 1384 1353 1318 13204
5 <50K 202 207 210 245 275 255 267 308 340 332 322 2963

Average 202 207 210 245 275 255 267 308 340 332 322 2963
1 Largest 3 2 6 3 2 2 1 4 2 1 1 0 0 0 24
3 75-100K 1 0 0 1 1 1 2 0 1 0 0 0 0 7
4 50-75K 0 0 2 2 0 0 2 2 0 0 0 0 0 8
5 <50K 227 475 521 533 549 646 723 678 708 822 908 882 861 8533

Average 230 481 526 538 552 648 731 682 710 823 908 882 861 8572
1 Largest 3 384 810 892 918 943 1122 1287 1215 1286 1506 1678 1650 1620 15311
3 75-100K 114 240 264 271 278 331 380 359 380 445 496 487 478 4523
4 50-75K 5 22 8 2 4 5 10 4 3 1 0 0 0 64
5 <50K 1240 2603 2879 2968 3048 3605 4104 3861 4068 4727 5267 5179 5084 48633

Average 1743 3675 4043 4159 4273 5063 5781 5439 5737 6679 7441 7316 7182 68531
1 Largest 3 5 22 11 15 16 19 29 26 24 7 0 0 0 174
3 75-100K 1 2 0 2 0 2 0 0 7 0 0 0 0 14
4 50-75K 83 174 192 198 204 241 274 257 270 315 350 345 338 3241
5 <50K 336 696 783 801 825 973 1101 1031 1083 1287 1441 1417 1391 13165

Average 425 894 986 1016 1045 1235 1404 1314 1384 1609 1791 1762 1729 16594
1 Largest 3 765 1610 1770 1818 1866 2216 2537 2392 2526 2954 3287 3226 3168 30135
3 75-100K 9 15 27 5 11 7 10 11 15 3 0 0 0 113
4 50-75K 95 201 220 226 232 274 311 292 306 356 396 389 382 3680
5 <50K 1432 3015 3297 3402 3477 4081 4601 4282 4468 5177 5763 5657 5555 54207

Average 2301 4841 5314 5451 5586 6578 7459 6977 7315 8490 9446 9272 9105 88135

7 Kronobergs
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Table 30: (Continuation) Sample size distribution after applying weights and correction value (2001-2013) 

 

 

Table 31: Correction values and difference original and final dataset 

 

 

 

Tätort 
Classification 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013

1 Largest 3 0 0 0 0 2 4 3 1 2 0 0 0 0 12
2 100-150K 0 0 0 0 1 0 1 0 1 0 0 0 0 3

4 50-75K 87 184 202 208 214 253 288 271 285 331 366 357 348 3394
5 <50K 0 0 757 0 783 913 1028 952 987 1137 1254 1225 1195 10231

Average 87 184 959 208 1000 1170 1320 1224 1275 1468 1620 1582 1543 13640
2 100-150K 147 310 340 350 359 428 491 464 491 575 639 629 618 5841
3 75-100K 1 1 2 1 1 2 4 3 3 1 0 0 0 19
4 50-75K 1 3 3 1 2 0 4 3 1 0 0 0 0 18
5 <50K 270 564 615 630 640 746 832 775 805 929 1033 1011 990 9840

Average 419 878 960 982 1002 1176 1331 1245 1300 1505 1672 1640 1608 15718
1 Largest 3 4 5 10 13 15 9 18 8 8 0 0 0 0 90
2 100-150K 159 335 369 380 391 461 523 490 513 596 662 651 641 6171
3 75-100K 0 3 2 0 2 1 5 0 0 0 0 0 0 13
4 50-75K 1 0 1 1 0 0 0 3 0 0 0 0 0 6
5 <50K 232 489 531 509 547 592 655 619 650 762 848 833 820 8087

Average 396 832 913 903 955 1063 1201 1120 1171 1358 1510 1484 1461 14367
2 100-150K 0 3 3 4 1 1 5 5 6 0 0 0 0 28

4 50-75K 1 1 3 1 1 2 3 2 3 0 0 0 0 17
5 <50K 424 884 964 984 1006 1175 1321 1228 1279 1488 1642 1602 1563 15560

Average 425 888 970 989 1008 1178 1329 1235 1288 1488 1642 1602 1563 15605
2 100-150K 0 0 3 0 0 2 1 1 1 0 0 0 0 8

4 50-75K 104 219 243 246 251 296 336 314 329 382 421 608 403 4152
5 <50K 322 670 737 745 758 881 992 921 957 1104 1219 1758 1164 12228

Average 426 889 983 991 1009 1179 1329 1236 1287 1486 1640 2366 1567 16388
3 75-100K 0 2 1 4 2 3 0 0 1 0 0 0 0 13
4 50-75K 75 157 172 176 180 212 241 225 235 272 301 293 285 2824
5 <50K 301 625 683 695 709 828 933 865 897 1031 1138 1109 1080 10894

Average 376 784 856 875 891 1043 1174 1090 1133 1303 1439 1402 1365 13731
4 50-75K 2 5 5 3 1 1 5 2 3 1 0 0 28
5 <50K 195 405 443 454 463 542 607 566 587 680 750 731 6423

Average 197 410 448 457 464 543 612 568 590 681 750 731 6451
3 75-100K 110 234 259 268 276 327 372 349 367 428 473 463 452 4378

5 <50K 0 585 639 653 665 775 870 805 838 965 1069 1045 1020 9929
Average 110 819 898 921 941 1102 1242 1154 1205 1393 1542 1508 1472 14307
5 <50K 391 814 887 905 920 1077 1208 1118 1160 1336 1476 1440 1406 14138

Average 391 814 887 905 920 1077 1208 1118 1160 1336 1476 1440 1406 14138

Largest 3 3038 6418 7046 7245 7451 8857 10187 9608 10154 11846 13264 13108 12934 121156

100-150K 646 1367 1510 1556 1586 1890 2161 2033 2157 2487 2142 2108 2073 23716

75-100K 498 1044 1154 1165 1203 1418 1615 1516 1616 1832 1502 1471 1440 17474

50-75K 725 1529 1667 1701 1738 2061 2376 2211 2313 2664 2954 3095 2843 27877

<50K 8059 17462 20116 19816 21092 24739 27929 26080 27291 31753 33894 33823 31895 323949

Total 12966 27820 31493 31483 33070 38965 44268 41448 43531 50582 53756 53605 51185 514172

12967 27814 31492 31482 33069 38963 44271 41449 43531 50582 53756 53605 51183 514164
-1 6 1 1 1 2 -3 -1 0 0 0 0 2 8
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19 Västmanlands

20 Dalarnas

Total

Absolute difference
Original DB after deleting errors

Total

2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 Total
1,047077 1,024947 0,999619 1,025506 0,999879 1,000077 0,999955 0,999952 0,999977 1 1 0,985785 1,000039 1,002445

-1 6 1 1 1 2 -3 -1 0 0 0 0 2 8Absolute difference
Correction value

Year of Survey before normalizing to sample size  SAMPLE SIZE DISTRIBUTION AFTER APPLYING WEIGHTS
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