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ABSTRACT 

The main purpose of this thesis is introducing and proposing 

perceived accessibility as an important and so far overseen 

complement to conventional, objective accessibility in sustainable 

transport. Perceived accessibility is defined as the possibilities and 

ease of engaging in preferred activities using different transport 

modes. Implications for sustainable transport planning along with 

possible social outcomes related to perceived accessibility are also 

discussed. 

The thesis comprises two empirical studies. In Study I a psychometric 

measure (PAC) that captures perceived accessibility was developed 

and validated in three different datasets by exploratory and 

confirmatory factor analyses. All data was collected in Karlstad, 

Sweden in 2013 and 2014 with a total of 750 participants (bus 

travellers). Perceived accessibility is suggested as a complement to 

objective accessibility by contributing with the traveller perspective.  

Study II aimed at examining determinants of perceived accessibility 

focusing on service quality aspects, feelings of safety, age, and trip 

frequency. Study II used the same data as Study I in a conditional 

process model to look at the relations between perceived accessibility 

and its proposed determinants. Service quality and feelings of safety 

were found important predictors of perceived accessibility, and safety 

also explains part of the effect of quality on perceived accessibility. 

These relationships were not dependent on trip frequency (as in how 

often one travels by public transport). Age also predicted perceived 

accessibility, and a follow-up cluster analysis showed that elderly and 

people in their thirties experience significantly lower perceived 

accessibility than other age groups. 

Keywords: perceived accessibility, accessibility scale, transport 

planning, public transport, social inclusion, social exclusion 



SAMMANFATTNING 

Denna licentiatuppsats behandlar upplevd tillgänglighet, det vill säga 

resenärsperspektivet på tillgänglighet, som ett viktigt komplement till 

konventionell (objektiv) tillgänglighet inom hållbart resande. 

Uppsatsen introducerar upplevd tillgänglighet och dess nytta och 

plats i forskningen samt implikationer för planering och utvärdering 

av hållbara transporter. Vidare behandlas påverkansfaktorer för 

upplevd tillgänglighet samt relaterade individuella utfall som 

subjektivt välbefinnande och social exkludering/inkludering utifrån 

teori och empiri. 

Uppsatsen innefattar två empiriska studier. Studie I utvecklar och 

testar ett psykometriskt mätinstrument för upplevd tillgänglighet med 

data från tre enkät-tillfällen (n= 750) i Karlstad. Dataset 1 

analyserades med explorativ faktoranalys för att få fram ett 

instrument som fångar upplevd tillgänglighet (PAC) och validerades 

därefter i två dataset. Studie II avsåg att undersöka vad som bidrar till 

upplevd tillgänglighet med fokus på kvalitetsattribut i resan (service 

quality), resenärens upplevda trygghet, samt ålder och resvana. 

Samma data som i studie I användes i en conditional process model 

för att undersöka sambanden, samt i en klusteranalys för att 

ytterligare undersöka skillnader i resultatet mellan olika grupper av 

resenärer. Resultatet visar att upplevd tillgänglighet kan ha betydelse 

som komplement till befintliga mätningar och utvärderingar av 

tillgänglighet genom att bidra med resenärsperspektivet. Ett antal 

påverkansfaktorer för upplevd tillgänglighet kan konstateras, 

däribland kvalitet samt resenärens upplevda känsla av trygghet. 

Betydelsen av kvalitet för tillgänglighet är densamma oavsett hur ofta 

man reser, däremot upplever de som reser ofta en signifikant högre 

tillgänglighet än de som reser sällan. Äldre resenärer och resenärer i 

30-årsåldern påvisar signifikant lägre upplevd tillgänglighet. 

Nyckelord: upplevd tillgänglighet, mätinstrument, social inkludering, 

social exkludering, hållbara transporter, kollektivtrafik  



The Empirical part of the thesis is based on two papers, paper I and 

paper II: 
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test of the perceived accessibility scale (PAC) in public transport. 
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j.jtrangeo.2016.06.015

II. Lättman, K., Friman, M., & Olsson, L. E. (2016). Perceived
accessibility of public transport as a potential indicator of social 
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1.INTRODUCTION

In Europe today, I think most people would agree to the statement 

that there is nothing as accessible as the private car. A car allows its 

owner to attend activities at times of convenience, and most people 

store their car at a comfortable distance from the family home, ready 

for use if something comes up, making the car a hard-fought 

competitor when it comes to accessibility. However, as times are 

changing, the car will not be a persistent option for access since, in 

accordance with other areas in our society, transport and accessibility 

planners move quickly towards sustainability as the lead concept for 

future, and even contemporary, transport solutions (Qviström, 2015). 

Suggestions and solutions involving carpools, BRT, and commuter 

parking in city outskirts in combination with an ageing population, 

increased migration, and a growing population in the cities will not be 

leaving the private car much space in future cities, suggesting that the 

accessibility of very many people will rely on other, sustainable means 

of transport in a near future. Despite this, most travel indicators and 

travel analyses implemented today are designed with the private car 

in focus, favoring mobility over accessibility and designating 

substantial importance to traffic congestion, travel time, and public 

transport-fares and more or less ignoring active travel modes or 

combinations of modes (vehicle and active) and related benefits (e.g. 

public fitness and health, vehicle ownership savings, comfort and 

convenience, or the quality of connections between modes) (Litman, 

2014). 

Above this, contemporary research and travel planning continuously 

miss out on taking perceived accessibility into consideration. This is 

unfortunate as when it comes to determining what constitutes 

transport accessibility it is likely that perceived accessibility differs 

from objective accessibility as well as between transport modes and 

contexts. Cycling, walking, or different combinations of public 

transport may elicit very different experiences per se, and depending 

on if it takes place in the countryside, in a pretty area of the city, or 

during rush-hour or not, the sources of the experience may contrast 

even more, making perceived accessibility a highly relevant area for 

research and implementation in transportation. 
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I define perceived accessibility in terms of “how easy it is to live a 

satisfactory life using the transport system”. This definition includes 

accessibility while using the transport system per se, ease of getting to 

and from the transport system, and the perceived possibilities and 

ease to reach significant destinations and activities. Complementing 

existing classifications of accessibility with the point of view of the 

traveller is important for assessing whether individuals can live the 

life they want with help of the transport system, as will be further 

discussed in this thesis. 

1.1 Background 

The Swedish government recently stated two supreme goals in 

transport-politics, a functional goal (accessibility) and a consideration 

goal (security, environment, and health) that aim at obtaining an 

economically effective and long-term sustainable transport system for 

citizens as well as the business community of Sweden. The 

accessibility goal is presented as an overall functional objective that 

comprises several defined areas of accessibility-needs to be met. More 

specifically the report mentions equality, long-term sustainability, 

perceived security and safety, and perceived comfort.  The overall aim 

is set on providing essential, high quality transport accessibility for all 

in order to improve the life-quality for the people of Sweden, as well 

as the economic development in Swedish businesses. (The Swedish 

Government, 2008). Internationally, accessibility has grown into 

becoming an important and well-used concept in transport policies of 

government-linked workgroups and governments themselves, and 

where focus originally lay mainly on land-use and mobility-planning, 

it has now expanded into embracing social inclusion (“the process of 

improving the terms for individuals and groups to take part in 

society” World Bank, 2013)  and social justice policy agendas 

(Farrington & Farrington, 2005; Farrington, 2007; Storstockholms 

Lokaltrafik, 2010; The Social Exclusion Unit UK, 2003). In the area of 

psychology in Sweden, research on transport-accessibility is limited 

and focuses on disadvantageous groups such as the elderly and their 

functional capacity in relation to perceived accessibility or 
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accessibility barriers (Carlsson, Iwarsson, & Ståhl, 2002; Sundling, 

2016). Nordlund and Westin (2013) have focused values and beliefs 

related to travel behavior in a project aiming at improving 

accessibility.  In Europe, a large focus has been put on the public 

transport part of sustainable travel, such as the ACCESS 2 ALL EC-

funded research group which directed their work at defining routes 

for research, coordinating current researchers, and influencing 

policies, in order to establish a public transport system that is 

accessible to everyone. Bekiearis and Gaitanidou (2012) present an 

outcome of this project, an organized research roadmap aimed at 

directing research in specified areas by short, medium, and long-term 

focus, in order to accomplish fully accessible and safe public-

transport chains as a norm across Europe.  

A report (Larsson et al., 2013) on accessibility in public transport 

recently conducted in the suburbs of a major city in Sweden report 

highly positive results when interpreted and compared to the cities’ 

policy goals and stated needs of mobility, and also indicates that 

changes that were conducted in the light of the last study on 

accessibility (made to improve the accessibility to bus stops and 

hospitals) appear successful. People living in four of the five suburbs 

included in the study now have improved accessibility to bus-stops 

and train stations compared to before. In the light of this accessibility-

accomplishment I would like to illustrate an example;  

Anders and his wife Jane live in the area that got the highest score on 

accessibility in the new study. From the area they inhabit, they can 

reach 600 large work-places within an hour if using public transport. 

Also, there are plenty of bus-stops nearby, and a ten minute walk 

gives the family a choice of three bus-stops and a train-station. If they 

go on public transport for 20 minutes they have the possibility of 

reaching a further 34 bus-stops and another train-station. The 

changes have reduced the total average travel-time per household by 

eight minutes a week, and to 25 % of the residents the nearest bus-

stop is closer than before. 

Thanks to the improvements in accessibility, Anders and his family 

are expected to be able to participate in plenty of activities with the 

help of public transport. They should be satisfied with their travel 
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options and feel satisfied with their life in the city. According to the 

above results, Anders and his neighbors all experience public 

transport accessibility as high in their area. But, the question is, do 

they?  

As Budd and Mumford (2006) thoughtfully point out, although 

perceived accessibility is not included in most studies, it is still often 

implicitly presumed when evaluating accessibility and presenting the 

results. Instead of assuming homogeneity, a distinction between 

potential (objective) accessibility, and perceived (subjective, or 

realised) accessibility is highly relevant, since the opportunities to 

travel may be perceived differently between individuals, and also 

between objective and subjective measurements. For instance, 

different people may perceive accessibility differently due to which 

opportunities are known to them, or due to which opportunities that 

lie in their interest. For instance; Anders doesńt work nearby and 

actually preferred a 35-minute ride on the bus with no interchange 

over a 20-minute ride divided on two buses since he uses this time to 

read his mail. There is no public transport to where Anderśs kids 

have their football practice, and his elderly mom had her bus-stop 

moved closer but uphill, so she cańt make the climb. Also, 

accessibility may be considered high in one area (objectively), but not 

perceived as high since the residents are not informed of or otherwise 

aware of all opportunities that are available to them.  

This thesis aims at proposing perceived accessibility as an important 

complement to conventional accessibility, in overall transport 

planning and evaluation. An introduction to accessibility, perceived 

accessibility, and related individual outcomes such as subjective well-

being (the subjective assessment of an individuaĺs own happiness 

and satisfaction with life) and social inclusion are presented. The first 

empirical paper summarizes the work of developing and validating a 

psychometric measure of perceived accessibility (PAC). The 

subsequent paper presents some important determinants of perceived 

accessibility, and discusses perceived accessibility as a possible 

indicator of social inclusion. 
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2. THEORETICAL BACKGROUND

A short description of the theoretical foundation of this thesis will 

follow; starting with a brief history of accessibility, then addressing 

some contemporary accessibility-issues, and closing with 

conceptualizing perceived accessibility. 

2.1 Accessibility 

Accessibility is an important and versatile field of study in transport 

research. The term transport origins from the old French and Latin 

transportare, which means “carry across”, and is commonly defined 

as “a system or means of conveying people or goods from place to 

place” (Oxford dictionaries). In the planning of such movement, 

accessibility (first defined by Hansen [1959]) is commonly used for 

defining the needs of mobility and predicting future travel demands. 

Transport planners have traditionally put their focus on objective 

indicators of accessibility (such as travel-time, or geographical 

position), and there exist several theories and ideas of how the 

concept of accessibility is best understood and measured. The 

purposes of probing into the world of accessibility have been diverse. 

Indicators of accessibility have long been used by researchers for 

planning and evaluating transports of goods and people in the fields 

of transport geography (Farrington, 2007), transport planning 

(Morris, Dumble, & Wigan, 1979; Curl, Nelson, & Anable, 2011), 

economy (Burns & Golob, 1976), and urban planning (Hanson & 

Schwab, 1987). Others have adapted more of a management-business 

perspective and applied the concept of accessibility to decision-

making theories and practices. Others yet have spoken of accessibility 

as a human right, and dedicated their research to exploring 

accessibility in specific groups of people more or less unable to benefit 

from ordinary transport-planning.  

Accessibility is such a widely used term, and such diverse a concept 

that most of us experience it every day in different situations. Due to 
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this diversity, narrowing down the multiple components of 

accessibility into a commonly accepted definition, or a joint measure, 

has proven difficult (Gutiérrez, 2001; Handy and Niemeier, 1997; 

Vandenbulcke, Steenberghen, & Thomas, 2009). Several researchers 

have emphasized that there is no “best way” of measuring accessibility 

(Geurs & van Wee, 2004; Halden, 2011; Handy & Niemeier, 1997; 

Makrí & Folkesson, 1999), and it seems as easy to find similarities as 

dissimilarities in the history and development of the concept. 

Although a flexible concept, there seems to exist at least a relative 

consensus that accessibility fundamentally consists of two 

dimensions; process indicators (opportunities to travel) and outcome 

indicators (the actual travel and levels of satisfaction). Furthermore, a 

transport component, a land-use component, a temporal component, 

and an individual component are usually recognized when defining 

accessibility (Geurs & Ritsema van Eck, 2001), even if the components 

may vary depending on the objective of study. 

In the new millennium a more recent definition of accessibility was 

introduced by Geurs and Ritsema van Eck, (2001) “the extent to 

which the land-use transport system enables (groups of) individuals 

or goods to reach activities or destinations by means of a 

(combination of) transport mode(s)”(p. 36). This definition is widely 

spread, and appears in several recent studies (e.g., Geurs, Boon, & van 

Wee, 2009; Larsson et al., 2013; Vandenbulcke et al., 2009).  

Lately, the demand for more comprehensive measures of accessibility, 

and measures that will capture additional elements of importance has 

widened internationally and across disciplines, and the inclusion of 

social aspects such as social inclusion/exclusion (Brand; Rajé, 

Preston, & Grieco, 2004; Cass, Shove, & Urry, 2005; Church, Frost & 

Sullivan, 2000; Kenyon, Rafferty, & Lyons, 2003; Sen, 2000), social 

justice or equity (Farrington, 2005) or sustainability (Farrington & 

Farrington, 2005; Farrington, 2007; Larsson et al., 2013, Qviström, 

2015) is growing. Accessibility has also become essential in mapping 

and modelling, often in combination with Geographical Information 

Systems (GIS), to provide transport- and urban planning decision-

makers with relevant data (Gutierrez, Condeco-Melhorado, Martín, 

2010). Several recent texts on accessibility emphasize the matter of 

accessibility not being the same thing as mobility, and that physical 
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distance is decreasing in importance (Halden, 2011; Preston & Rajé, 

2007). Halden (2011) cites Hansen (1959) when he states that 

“mobility is the potential for movement, accessibility the potential for 

interaction. Transport is largely a derived demand arising from the 

need of interaction rather than the need for movement.”  

As previously mentioned, social and environmental sustainability 

have become leading concepts in allegiance with the focus shifting 

from mobility to accessibility-based planning, and with policies often 

embracing entire cities, directed at liveability and accessibility for all 

(City of Gothenburg, 2014; European commission, 2015). Grieco 

(2015) described accessibility as the final product, and mobility 

simply as a means (among several) to reach this product. Moreover, 

she also expressed concern on whose needs that are actually 

addressed when planning for accessibility, and highly promotes the 

socially responsible move of involving the users in the process, with 

an emphasis on those with low accessibility. Qviström (2015) further 

emphasizes the importance of explicitly including social and 

environmental sustainability in the conceptualization of accessibility 

in order for this shift from mobility to accessibility to make a 

difference. According to Tobias and Ferreira (2014), researchers also 

need to include the perceptions of the users in order to make 

investments more responsive to the needs and expectations of the 

population. 

2.2 Perceived accessibility 

As described in the introduction, the transport-policy of the Swedish 

government posits accessibility as an important goal in 

transportation, with an emphasis on the traveller-perspective, safety 

and quality aspects (The Swedish Government, 2008). Along with 

reports from Eurocities (2016), Litman (2016), The Swedish Stroke 

Register (2010), and Stockholm Public Transport, SL (2010) that 

concentrate on long-term accessibility, accessibility-planning, and 

subjective factors of accessibility, the concept of perceived 

accessibility is catching up also on policy level. The long-term 

intentions being improved life-quality of individuals, groups, and 
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even entire cities, by pursuing liveability and accessibility for all (City 

of Gothenburg, 2014; European commission, 2015). 

In line with these policy well-being goals, Lotfi and Koohsari (2009) 

discovered that the use of a quality of life-framework when analyzing 

accessibility in Teheran exposed differences between perceived 

accessibility and objective accessibility. Their result also suggests that 

low perceived accessibility may depend on participants’ feelings of 

unsafety or experiences of low quality in comforts and other personal 

preferences. A study by Titheridge, Mackett, and Achuthan (2010) 

compared accessibility as measured by planners to accessibility as 

perceived by the elderly and disabled and found, among other things, 

that the planners place too much emphasis on travel-time and that 

social activities are neglected by planners as accessibility indicators, 

even though these activities are clearly the most important activities 

for the users. Curl et al. (2011) as well as Budd and Mumford (2006) 

set out to demonstrate the gaps between measured or modelled 

accessibility and the perceptions of individuals. Curl et al. (2011) 

discuss perception-based measures and acknowledge the difficulties 

in quantifying such data, but still conclude that both objective and 

perception-based data are needed to fully comprehend and determine 

accessibility.  

Morris et al. (1979) claimed that transport planning simply on the 

basis of observed behavior could be tautological (non sequitur – not 

falsifiable) because it is descriptive rather than explanatory since 

observed behavior “simply is the response to current conditions”.  It 

is further argued that, by adding measures of perceived accessibility 

to the concept of accessibility, transport resources and interventions 

can be directed so the users of the transport system may achieve 

benefits such as reduced social exclusion, increased subjective well-

being and quality of life (Budd & Mumford, 2006; Curl, Nelson, & 

Anable, 2011; De Vos, Schwanen, Van Acker, & Witlox, 2013; Lotfi & 

Koohsari, 2009).  

Improvements in perceived accessibility are important for the 

perceived ability to be included in society, and to be able to reach 

preferred activities by a chosen or designated transport mode. As we 



9 

move towards a society where the development toward sustainable 

travel modes is inevitable, more and more people will have to rely on 

these travel modes as their only options. As presented below 

(section 3.1 and 3.2), accessibility has been linked to travel outcomes 

such as subjective well-being and social inclusion, making it an 

important matter for individuals’ quality of life not only by directly 

affecting travel satisfaction.   

Apart from expected outcomes, another relevant question is what 

precedes, or constitutes, perceived accessibility? What determines our 

experience? As perceived accessibility has not previously been of 

much interest in transport research, there is little knowledge of the 

concept. However, as you will see in the next section, several factors 

have been linked to accessibility over the years, and previous research 

relates different aspects of quality, both affective and cognitive 

components, to conventional accessibility proposing that these, or 

perhaps different, quality aspects also may be influential to perceived 

accessibility. 

2.3 The service quality dimension of travel 

Following the work of Oliver and Swan (1989), Sundling (2016) 

concludes that both past experiences and future expectations guide 

our travel perceptions and future decisions. In terms of service 

quality, these experiences may consist of single elements of a journey 

such as service reliability (Chen, Yu, Zhang, Guo, 2009), service 

frequency (Eboli & Mazzulla, 2007), overall comfort (Henscher, 

2003) or staff attitudes (Friman, Edvardsson & Gärling, 2001). 

According to Edvardsson (2005) a service experience, such as travel, 

in turn consists of emotional and cognitive responses that together 

form perceived service quality. This perceived service quality may be 

seen as an overall experience, or broken down into specific attributes 

(see below) or dimensions which contribute positively (or negatively) 

to the overall experience (e.g. de Oña, de Oña, Eboli, and Mazzulla, 

2013). In the area of public transport, perceived quality of the 

transport mode(s) has become increasingly important, and used when 

understanding and measuring travel service experiences (Olsson, 
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Friman, Pareigis,  & Edvardsson, 2012) or when examining the 

relation between service quality and car-users (Redman, Friman, 

Gärling, & Hartig, 2013) in the development of an attractive 

sustainable transport system. As Iwarsson & Ståhl (2003) put it, 

accessibility is viewed as the interaction between the person and her 

environment. 

Not much research exists on how perceptions of quality affect 

perceived accessibility; although frequency of services was found as a 

key factor determining experienced accessibility, with social inclusion 

as linked outcome, in a study by Hui and Habib (2014). Frequency is 

also important for conventional accessibility (Redman, et al., 2013) 

why there is reason to believe that additional quality attributes found 

to be important for accessibility also may be of importance to 

perceived accessibility. Having said this, it is equally possible that 

some quality attributes included in conventional judgements of 

accessibility are of little or no importance to the subjective experience 

of accessibility, or that the importance of some quality attributes 

differs between geographical areas, groups of people, or between 

transport modes. For example, de Oña et al. (2013) found that 

different groups of travelers rated different service quality aspects as 

more important when examining railroad travelers in Italy, 

depending on, for instance, travel frequency, or trip purpose.  

When it comes to service quality attributes commonly used for 

determining (conventional) accessibility; travel time, distance and 

number of departures are usually what is used and found to relate to 

accessibility (Bates, Polak, Jones, & Cook, 2001; Friman, 2010; 

Hensher, Stopher, & Bullock, 2003). However, a literature-review by 

Redman et al. (2013) recently concluded that reliability, frequency, 

fare prices and speed also are important aspects of quality. Yet other 

researchers on transport quality have found results that show the 

importance of safety and security (de Oña et al., 2013; Friman & 

Gärling, 2001) safety in relation to individual accessibility (Bekiearis 

and Gaitanidou, 2012), or women’s fears while in the public transport 

environment (Loukaitou-Sideris, 2009). Moreover, the information 

given to travelers (de Oña et al., 2013), the supply and reliability of 

the system including design and comfort (dellÓlio, Ibeas, Cecin & 
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dellÒlio, 2011), and staff behavior (Friman & Fellesson, 2009) are 

also aspects of perceived transport quality. Most of these quality 

attributes refer to the cognitive evaluations of perceived service 

quality, however safety, or security, refer to the emotional evaluations 

(feelings) of the individual (Redman et al., 2013). 

Initiating from the quality attributes described above, the relationship 

between service quality and perceived accessibility in transport 

research is investigated in this thesis as a step on the way towards the 

overarching goal of determining what (service) elements contribute to 

perceived accessibility. Discovering determinants of perceived 

accessibility is important for successfully planning and designing 

attractive sustainable transport systems that enables individuals to 

live the life they want. 

3.CONSEQUENCES OF ACCESSIBILITY

Perceived accessibility is important in itself since it reflects the 

individuaĺs perceived ability to reach destinations and participate in 

preferred activities using a designated (or combinations of) transport 

mode(s). However, the ability or inability to participate in daily 

activities does not only affect the accessibility of individuals. It has 

been established in previous research that accessibility is positively 

connected to several travel outcomes, such as well-being (Parkhurst & 

Meek, 2014)  and transport-related social inclusion (Farrington, 

2007; Stanley, Stanley, Vella-Brodrick, & Currie, 2010) and that 

insufficient accessibility may cause social exclusion (Hui & Habib, 

2014; Kenyon, 2011), proposing that accessibility is a key issue for 

research development on social inclusion and subjective well-being in 

sustainable transport.  

There is a possibility that several other social concepts are affected by 

accessibility (such as public fitness and health; Litman, 2014), 

however subjective well-being and social inclusion are important in 

many ways also beyond the borders of travel and transportation, 

making these concepts highly interesting as possible outcomes of 
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perceptions of accessibility, thus affecting the quality of life of 

individuals. 

Subjective well-being and social inclusion, and their relations to 

accessibility are further presented below. 

3.1 Accessibility and subjective well-being 

Subjective well-being is a well-known concept in psychology, 

originally and continuously developed by Ed Diener (Diener, 1984; 

Larsen & Eid, 2008). Subjective well-being (SWB) is a multifaceted 

concept that consists of several dimensions that may or may not be 

explicitly present in various definitions of SWB. Lucas and Diener 

(2008) recommend the following four components to be included 

when assessing SWB; life satisfaction (LS), positive affect (PA), 

negative affect (NA), and domain satisfaction (DS). This four-

component view is well supported by other well-being researchers 

(Bardo & Yamashita, 2013; Lent et al., 2005; Schimmack, 2008), 

however unless research interest lies within a specific domain the 

exclusion of DS may be relevant (Vella-Brodrick, 2011).  Positive 

affect and negative affect represent the presence of positive emotions 

(PA) and the absence of negative emotions (NA) and together they 

constitute the affective component of SWB. Life satisfaction and 

domain satisfaction constitute the cognitive components of SWB 

(although domain satisfaction also includes affect) and, in short, they 

reflect the happiness and beliefs and attitudes of an individual in 

certain domains (such as travel), or in life as a whole. A change in 

domain satisfaction is likely to influence a change in life satisfaction 

(bottom up), and some studies have shown that life satisfaction may 

also influence domain satisfaction (top down). (Schimmack, 2008). 

According to Fänge, Iwarsson and Persson (2002) and their studies 

on accessibility and disability in public environments, participating in 

activities of one’s own choice is fundamental to life satisfaction. 

Ettema, Gärling, Olsson, & Friman (2010) theoretical framework links 

(actual) travel to subjective well-being in three ways, through travel 

itself, through activity participating, and through stress- and time-
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pressure levels achieved in travel context. Expanding this theory 

somewhat, de Vos et al. (2013) conclude that travel behavior affects 

well-being in five ways; through experiences during (destination 

oriented) travel; through activity participation enabled by travel; 

through activities during travel; through trips where actual travel is 

the activity, and through potential travel (or motility).  

It is also likely that experiences of the trip to activities affect the 

experience and performance at activities (e. g. work), so called 

spillover effects (de Vos et al., 2013). Positive or negative spillover 

effects occur when experiences (affect) or behaviour is transferred 

between domains, such as family and work (Edwards & Rothbard, 

2000) and may result in the individual repeating the behaviour 

(travel) that they enjoyed (Burch, 1969). 

Adopting the assumption that travel is important to SWB, 

accessibility that enables this travel, perceived accessibility while 

traveling, and perceived accessibility to reach activities that are 

important for individuaĺs possibilities to live the daily life they want 

and expect, should also be important to SWB. 

3.2 Accessibility and social inclusion 

Facing a future with ageing populations in a world developing 

towards sustainable transport modes as a norm (Banister, 2008; 

United Nations, 2015), we need to make sure that we can offer an 

inclusive sustainable transportation system with high accessibility for 

all. In 2007, Preston and Rajé (2007) described social exclusion as 

caused by a lack of access to social opportunities, meaning that the 

opportunities may be there, however the individual is incapable of 

accessing them somehow. In order to prevent social exclusion, the 

UK-based Social Exclusion Unit (2004) advocates accessibility 

planning, aiming at increasing accessibility to services and key 

locations by public transport. Even other researchers have found 

accessibility to be an essential link to prevent social exclusion, such as 

Currie and Stanley (2008), and Kenyon (2011). As Kenyon (2011) put 

it “a lack of access to opportunities/social networks necessary for 
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inclusion in the society can cause social exclusion” (p 764). More 

recently Hui and Habib (2014) established that individuals who 

experience the transport system as accessible also experience less 

social exclusion.  

Concentrating on creating social inclusion, rather than on avoiding 

social exclusion,  Stanley et al. (2010) found positive links between 

public transport usage and social inclusion, “possibly suggesting that 

public transport is assisting people to be included” (p 283). Also, 

researchers such as Farrington and Farrington (2005), and 

Farrington (2007) have come to the conclusion that greater 

accessibility is linked to greater social inclusion and social dimensions 

of sustainability. They even make the claim that by targeting 

accessibility, transport planners in different areas are forced to 

interact toward a common policy goal, which may be beneficial to all 

of us (Farrington & Farrington, 2005). Stanley and Vella-Brodrick 

(2011) found links between actual trip making and social capital, 

suggesting that individuals who have accessibility to, and also 

actually make more trips, create social capital that in turn increases 

social inclusion. For low-income participants, these trips were 

dependent on public transport. Finally, Stanley and Vella-Brodrick 

(2009) propose that accessibility research need to comprise social 

inclusion, social equity, and other well-being based theoretical 

concepts in order to establish the relationships between well-being 

and public transport, and linked outcomes. 

In all, this implies that there exists a strong relationship between 

accessibility and social inclusion, setting the stage for including the 

concept of social inclusion as a plausible positive outcome in my study 

of perceived accessibility. 

3.3 Measuring perceived accessibility 

Previous studies that compare objective accessibility to perceived 

accessibility have detected a discrepancy between how conventional 

accessibility is measured and recognized, and how accessibility is 

actually perceived (Lotfi & Koohsari, 2009). As perceived accessibility 

comprises how people rate their living conditions and ease of doing 
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daily activities with a specific transport mode, it cannot be captured 

by objective indicators as they miss out on contextual aspects or 

awareness of travel options, and personal interests and preferences. 

Accessibility is important for peoplés everyday lives, as in their 

ability to live the life they want and reach the daily activities they want 

by means of transport, and it is also closely linked to subjective well-

being and social inclusion, as previously presented. Due to this there 

is a need of creating indicators that capture the individual differences 

in accessibility; so that it is not falsely assumed that the accessibility-

level is sufficient in different areas or among groups of people, based 

solely on insufficient objective indicators.  

The main challenge lies in capturing overall perceived accessibility in 

a way that can be quantified, easy to interpret and included in 

accessibility planning and transport planning as a complement to 

objective indicators.  

As accessibility is present on several levels in the transportation and 

travel context, a brief theoretical overview of possible indicators, or 

determinants, of perceived accessibility follows;   

Perceived accessibility in a pre-travel context may deal with indicators 

of how accessibility to the transport system or to the final destination 

is perceived in general. More specifically, indicators may include 

(classic) determinants such as perceived distance to the nearest bus 

stop and perceived ability to walk to the bus, but they may also 

consist of the information received before travelling or personal 

preferences.  

Indicators of actual travel and satisfaction (outcome indicators) arise 

and are experienced in the scope of actual travel, but they also 

influence the process indicators (pre-travel) through feedback (daily 

travellers experience opportunities as well as actual travel every day 

for instance) (de Vos et al., 2013). Outcome indicators may include 

classic determinants such as perceived comfort or perceived cost, but 

also more affective aspects such as feelings of safety. Overall feelings 

and experiences of the convenience to do daily activities by public 

transport may also affect perceived accessibility, and consequently 

also subjective well-being and social inclusion.  
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4.CONCEPTUAL FRAMEWORK AND RESEARCH

OBJECTIVE 

As previously presented, research on accessibility in travel-contexts 

need to be complemented with the view of the travellers. I argue 

that, what needs to be evaluated in order to improve accessibility is 

whether or not the travellers themselves (or potential travellers) 

perceive the transport system as accessible, and something they are 

able to benefit from, and also to explore what determines the 

perceived accessibility. In paper I and paper II this process is started 

by the development of a measure for perceived accessibility, and also 

by beginning to look into what may be the drivers of perceived 

accessibility.  

The research objective for paper I is to develop and validate a 

quantifiable measure of perceived accessibility. Paper II starts to 

examine how well-known attributes linked to conventional 

accessibility, such as quality, feelings of safety, frequency of travel, 

and age, affect perceived accessibility. In Figure 1 the proposed 

theory-based relationships are presented. 
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Figure 1. Illustrates the theoretical model of the proposed relations between quality, safety, 

frequency of travel, age and perceived accessibility (PAC), and also between perceived 

accessibility and related consequences of accessibility (subjective well-being and social 

inclusion). 

 

 

5. SUMMARY OF EMPIRICAL STUDIES 
 

5.1 Overview  
 

All data for paper I and paper II was collected from bus travellers in Karlstad, 

Sweden in three different waves during 2013 and 2014. The studies use the 

same data, but they are processed in different ways. For Paper I three waves of 

data were analyzed in factor-analyses in order to create and validate a measure 

of perceived accessibility; PAC (perceived accessibility scale). In paper II data 

from all three waves were used in a conditional process model in order to look 

at the relations between perceived accessibility (as measured by PAC) and 

perceived transport service quality. 

 

The primary aim of paper I was to develop and validate an overall measure for 

perceived accessibility. In paper II the primary aim was 
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to investigate the measure of perceived accessibility (PAC) in relation 

to perceived transport service quality. Another aim was to look into 

whether this relationship was mediated (explained by) by safety, 

dependent on frequency of travel, or if any variables vary with age. 

The PAC is also discussed as a potential indicator for social inclusion. 

5.2 Paper I 

Perceived accessibility captures subjective travel experiences, and is 

closely related to subjective well-being. Although acknowledged for 

decades, perceived accessibility has been more or less neglected 

empirically in favor of objective measures. In this paper a reliable 

measure of perceived accessibility is provided, a generic scale that 

captures the perceived ease of living and possibilities of reaching 

activities and destinations of one’s choice, using a certain travel-

mode.  

Aiming at developing a theory-based, overall, and quantifiable 

measure of perceived accessibility, we extracted key components and 

implications of accessibility based mainly on the well-established 

definitions of accessibility by Geurs and Ritsema van Eck (2001), and 

Preston and Rajé (2007). Based on this we measured perceived 

accessibility through four quantifiable statements, “It’s easy to do 

[daily] activities with public transport”, “If public transport was my 

only mode of travel, I’d be able to continue living the way I want”, “It’s 

possible to do the activities I prefer with public transport” and “Access 

to my preferred activities is satisfying with public transport”.  

Collecting data from bus-travellers in three waves, the participants 

were asked to rate their experience of public transport on a 7-point 

Likert scale questionnaire (ratings from I dońt agree = 1 to I 

completely agree = 7). Apart from the four items on perceived 

accessibility, the questionnaire contained questions of age, trip 

purpose, frequency of travelling on public transport, and 

determinants of service quality. Using data from Study 1 (n = 237) we 

ran an exploratory factor analysis and found that the four items load 

on one factor, the overall perceive accessibility factor (PAC), but that 

all of them also uniquely contribute to the PAC. In Study 2 we 
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validated our findings in two waves by testing our model (Figure 1) 

with new data; 2 months after an intervention aiming at improving 

bus quality and accessibility (n = 246) and 8 months after the 

intervention (n = 259) resulting in matching psychometric properties, 

indicating measure robustness and high construct validity. 

Results show that the PAC model is valid and reliable under improved 

service conditions in public transport aiming at improving 

accessibility, implying that the PAC may work as a reliable and valid 

measure also through other altered contexts, and between occasions. 

Another finding suggests that the intervention aiming at improving 

accessibility (based on objective indicators) also may have had an 

impact on perceived accessibility (that is still significant 10 months 

after the intervention). 

By including the view of the people that are actually using the system, 

and their perception of the ease and possibility to do activities of their 

choice, we have created a new tool that may help directing 

interventions and projects aiming at improving accessibility where it 

is needed according to the users.  

5.3 Paper II 

Transport-related social inclusion is closely linked to accessibility 

(Kenyon, 2011). Perceived accessibility in turn, differs from 

conventional accessibility as it focuses on the perceived possibility 

and ease of engaging in preferred activities using different transport 

modes, rather than predetermined objective aspects. In this study we 

focus on perceived accessibility of public transport, captured using the 

Perceived Accessibility Scale – PAC (Lättman, Olsson, & Friman, 

2016). More specifically, we investigate how perceived quality affect 

perceived accessibility in public transport. We also examine the 

importance of age, frequency of travel, and feelings of safety in this 

context. 

A total of 750 bus-travellers in Karlstad, Sweden participated in the 

study. The data was collected on three occasions, June 2013, 

November 2013, and May 2014, for three subsequent days (8am – 5 
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pm) per occasion. The participants, aged between 16 and 87, were 

asked to complete a questionnaire while waiting for the bus, coming 

from the bus or sitting on the bus. The questionnaires took about five 

minutes to complete and consisted of three sections. Part one 

included a set of quality attributes capturing four different but 

complementary quality dimensions (reliability/functionality, 

information, courtesy/simplicity [on board], and comfort). For each 

item, the respondents checked a seven-point scale. They were asked to 

rate the items regarding the local bus company (Karlstadsbuss) in 

general, not just the ongoing trip. 

Part two included the perceived accessibility items, “It’s easy to do 

[daily] activities with public transport”, “If public transport was my 

only mode of travel, I’d be able to continue living the way I want”, “It’s 

possible to do the activities I prefer with public transport” and “Access 

to my preferred activities is satisfying with public transport”. These 

seven-grade scale items are indexed into an overall accessibility score, 

capturing overall perceived accessibility. Part three consisted of 

background data such as frequency of travel by public transport, 

gender, and age. 

Results of a conditional process modeling-analysis showed that 

quality positively predicts perceived accessibility. This implies that an 

increase in perceived quality will lead the users to perceive the 

transport mode as being more accessible; in turn making it easier for 

them to live the life they want, creating prerequisites for social 

inclusion. Two quality dimensions appeared to be more important; 

reliability/functionality and courtesy/simplicity, indicating that some 

service quality aspects may be more important when planning for and 

building an inclusive sustainable transport system. 

Feeling safe and frequency of travel also predict perceived 

accessibility, and feeling safe also explains some of the effect of 

quality on perceived accessibility. Interestingly, a cluster analysis 

shows that not only elderly, but also those in their thirties report a 

lower level of perceived accessibility than other users. For many 

people, being able to live the life they want, e.g. experiencing ease of 

doing daily activities and having access to preferred activities, may be 

equally important as objective measures of accessibility to social 
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inclusion, but these choices and routes are not captured with 

conventional accessibility-measures. Our measure seems to 

differentiate between these groups, and perceived accessibility is

discussed as a potential indicator of social inclusion. 

Figure 2. Illustrates the relations between quality, frequency, age and perceived 
accessibility. Also the mediating effect of safety on the relation between quality 
and perceived accessibility is described. 

6. DISCUSSION

The aim of this thesis was to propose perceived accessibility as a 

significant complement to conventional accessibility in transportation 

planning and evaluation. Complementing the concept of accessibility 

by including perceptions (of individuals) and also providing a way to

measure these perceptions fills a gap in contemporary research as

conventional (objective) accessibility measures have been unable to
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capture accessibility as experienced by individuals (van Wee, 2016). 

This have previously lead to assumptions that the accessibility level 

throughout a specific area is consistent with the results of the 

objective measurement, ignoring individual variances. This thesis 

development and further investigation of a perceived accessibility-

measure exacerbates this standpoint as, for instance, firsthand 

findings point at feelings of safety as an important predictor of 

perceived accessibility that also explains some of the effect of quality 

on perceived accessibility.  

Firstly, a psychometrically sound, quantifiable measure of overall 

perceived accessibility was developed. Prior to this development the 

need for complementing existing concepts of accessibility was 

discussed along with proposed relations between perceived 

accessibility and central social outcomes, summarizing contemporary 

accessibility research gaps and shortfalls and paving the way for this 

new way to look at, and measure, accessibility. 

Capturing perceived accessibility has benefits in many areas. Most 

importantly, the results of paper II support the expected ability of 

perceived accessibility to differentiate between groups of people 

(where objective accessibility is consistent), showing the importance 

of this measure as an indicator for finding groups of people that 

experience low accessibility even if living in high-accessibility areas. 

This ability has obvious implications for improving work towards 

increasing transport-related social inclusion, but is also of importance 

to peoplés experiences of their daily lives in the city, and their 

subjective well-being. For instance, measuring perceived accessibility 

as a complement to objective accessibility can bring new insights into 

areas we have previously missed out on, such as if individuals are able 

to reach social activities, friends or family, or other preferred activities 

by using sustainable transport modes. Or, if there are groups of 

people within certain accessibility-domains, that differ from the norm 

of that domain (let’s say experience significantly lower accessibility), 

our specified knowledge can be used to avoid investments or 

interventions that are known for lowering the accessibility even more 

for these at-risk groups even if we think they will have a small positive 
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effect on accessibility for others, and look at other solutions that take 

into consideration this variation in accessibility.  

The results could point out two groups in our data which experienced 

lower perceived accessibility than the others. Not surprisingly one 

group was the elderly, confirming previous knowledge on public 

transport-accessibility. However, the other group experiencing lower 

accessibility was people in their thirties, a finding that -to our 

knowledge- has not previously been discussed or experienced in 

accessibility-research. A possible explanation to this is the “new” 

ability to differentiate between groups, that has not been possible with 

(or the objective of) previous accessibility measures. What causes this 

experience of lower accessibility may be the lifestyle of people in their 

thirties, managing children, careers and daily activities for the family 

that may be perceived difficult to reach by public transport.  

The results in paper II positively relates perceived quality to perceived 

accessibility, supporting quality as an important predictor of 

perceived as well as objective accessibility. These results indicate that 

an increase in perceived quality- especially the dimensions of 

reliability/functionality and courtesy/simplicity that appeared to be 

the most important dimensions- will lead to an increase in perceived 

accessibility, creating preconditions for increased social inclusion and 

subjective well-being. The differences in importance of different 

quality aspects could be central when planning for and building an 

inclusive sustainable transport system, using service quality as a 

basis. 

Feelings of safety are of importance to perceived accessibility. People 

who feel safer also experienced higher perceived accessibility. 

However, feelings of safety also explain some of the effect perceived 

quality has on perceived accessibility, indicating that some quality 

aspects may increase feelings of safety that in turn increases perceived 

accessibility. These findings are in line with recent research on 

objective accessibility (Litman, 2014) providing yet another common 

source of conventional and perceived accessibility.  

How often one uses the bus did not affect the effect of service quality 

on perceived accessibility as one might have expected. It is easy to 
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believe that if you travel more often a comfortable seat or staff 

behaviour would be of greater importance to your perceived 

accessibility than if you travel occasionally, but the results do not 

provide any indications to that specific belief, indicating that 

service quality is equally important to frequent and less frequent 

travellers.  

The results suggest that more frequent travellers do experience 

higher accessibility than less frequent travellers, which could be due 

to frequent travellers being able to use public transport for most of 

their daily travels, and that others experiencing less perceived 

accessibility consequently travel less on public transport since they 

cannot easily reach their preferred activities, or perhaps their bus-

stop. 

Understandably, as the concept of perceived accessibility has 

previously not been much investigated, there exist many possible 

research questions to be answered, such as different determinants to 

be evaluated in relation to the concept, or to investigate possible 

differences between perceived and conventional accessibility. 

Unfortunately the range of this thesis did not allow me to examine 

them all, however a few suggestions follow in the future-research 

chapter. 

6.1 Policy implications 

As our ability to evaluate accessibility improves, hopefully the leap 

toward using knowledge from social research in transport planning 

also narrows.  Knowledge on perceived accessibility and its 

determinants can be used by decision makers in directing transport 

resources and interventions to where it is needed and will make a 

difference for the travellers with benefits such as reduced social 

exclusion, increased subjective well-being and quality of life (Budd & 

Mumford, 2006; Curl et al., 2011; Lotfi & Koohsari, 2009). 

Experiencing a high perceived accessibility may be the first step for 

potential travellers into using public transport (Budd & Mumford, 

2006), highlighting the need for more research on perceived 

accessibility among non-travellers.  
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Findings in my own (Lättman et al., 2016) and other studies (e.g. Lotfi 

& Koohsari, 2009) that perceived quality, frequency of travel and 

feelings of safety have measurable effects on perceived accessibility, 

implies that subjective experiences may be equally important to 

conventional, objective measures of accessibility when we are 

planning and designing for sustainable and socially inclusive 

transport systems. I argue that better decisions in transport planning 

and investments with more value for the citizens can be made in the 

public transport area if knowledge on accessibility is based on 

perceived and objective accessibility jointly. 

 

 

7. FUTURE RESEARCH 

 
As previously mentioned, since perceived accessibility up until 

recently has been more or less ignored in transport planning and 

transport research, there are many areas to be explored, and 

questions still to be answered.  

Since this thesis, and other research (Lotfi & Koohsari, 2009) points 

at differences between conventional accessibility and perceived 

accessibility, it seems important to investigate how subjective 

accessibility is related to objective accessibility. A comparison of the 

levels of perceived accessibility and subjective accessibility between 

different geographical areas, different groups of citizens, and/or for 

different modes of travel is highly interesting for determining the 

relation between perceived and conventional accessibility.  

 

As paper II mainly concentrated on service quality aspects of travel 

(including several factors known as predictors of subjective 

accessibility), it also appears highly relevant to investigate what other 

possible factors affect perceived accessibility. One suggested study is 

to look at sociodemographic factors in relation to perceived 

accessibility in order to find potential barriers that may affect 

perceived accessibility negatively. 

 

Other suggestions for future research include the predictive power of 

perceived accessibility, and how it could be used in practice. For 
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instance, can perceived accessibility predict travel mode choice, 

beyond objective accessibility measures? 
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