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ABSTRACT 
SPATIAL & TRANSPORTATION MISMATCH IN SWEDEN, 2015: EFFECTS OF MISMATCH & 

EASEMENT OF TRANSPORTATION IN ÖRNSKÖLDSVIK & SUNDSVALL (Master thesis by Oscar 

Uneklint, 2018). The paper firstly aims to investigate how spatial and transportation workplace-access 

influences employment outcomes in the cities and municipalities of Sundsvall & Örnsköldsvik, located at 

the coastal north of Sweden. Secondly, the paper aims to evaluate the performance of the local public 

transportation networks in easing the effects of mismatch. Sweden’s sparse population, lesser degree of 

segregation and egalitarian economic model questions the influence of spatial mismatch in Sweden, recent 

increase in immigration and inequalities gives urgency to such questions. Accuracy of investigation is 

improved by the availability of microlevel-data but may be improved further by additional instruments. 

Results confirm minor influence of spatial access and major influence of transportation access on 

employment outcomes in the study area, 2015. The minor effect of job-access is stronger at the 

neighborhood-level, than commuting-level. The local public transportation networks reveal core-periphery 

structures and visualizes the strengths, weaknesses and complementarity of each system. While 

Örnsköldsvik’s network is more equitable and interconnected, Sundsvall’s network is better serviced with 

fewer but more relevant stations resulting in different challenges for public transportation in easing 

employment mismatch and improving life chances.  

Keywords: Spatial Mismatch Hypothesis, Transportation Mismatch, Public Transportation Performance, 

Network analysis, Multicriteria analysis.  

SPATIAL & TRANSPORTATION MISMATCH IN SWEDEN, 2015: EFFECTS OF MISMATCH & 

EASEMENT OF TRANSPORTATION IN ÖRNSKÖLDSVIK & SUNDSVALL (Masteruppsats av Oscar 

Uneklint, 2018). Studien syftar för det första till att undersöka hur transportoberoende och 

transportberoende tillgänglighet till arbetsplatser påverkar anställningsutfall i Sundsvalls och 

Örnsköldsviks tätorter och kommuner, lokaliserade vid norra Sveriges kuststråk. Sveriges fåtaliga 

befolkning, mindre segregation och utjämnande ekonomiska modell ifrågasätter tillämpningen av rumslig 

missmatchning i Sverige. Samtidigt leder ökad immigration och tilltagande socioekonomiska skillnader till 

att förståelsen av dessa frågor brådskar. Resultatet bekräftar ett mindre inflytande av transportoberoende 

tillgänglighet och ett större inflytande av transportberoende tillgänglighet till arbetsplatser inom 

undersökningsområdet, 2015. Samtidigt är effekten av arbetstillgång större inom kvarteret än på 

pendelavstånd. Precisionen av både de skattade effekterna och hur de lindras förbättras av tillgången till 

individbaserade data, men effektskattningen försvagas av få instrument-variabler. För det andra syftar 

studien att utvärdera det kollektiva transportsystemet i de båda städerna för att lindra och utjämna de 

skattade tillgänglighetseffekterna. Resultatet bekräftar tydliga centrum-periferi strukturer i båda nätverken 

och visualiserar tillgänglighet, frekvens, styrka, funktion och komplementaritet i respektive buslinjenät.  

Nyckelord: Rumslig Missmatchning, Transport Missmatchning, Kollektivtrafikens Prestanda, 

Nätverksanalys, Multikriterieanalys.  
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1 INTRODUCTION 
Matching the locations of everyday activities, such as residences and workplaces, are essential for 

functioning lives and societies, as the daily geography of individuals are constrained by time and space. 

Since the Kain’s (1968) seminal paper on the spatial mismatch hypothesis (SMH), 50 years ago, scholars 

have debated the relationship between urban spatial structure (patterns of residential and workplace 

location) and labor market outcomes and barriers of low-income households and disadvantaged minorities. 

(Offner and Saks, 1971; Ellwood, 1986; Wilson, 1987; Holzer, 1991; Kain, 1992; Taylor and Ong, 1995; 

O’Regan and Quigley, 1998; Ihlanfeldt and Sjoquist, 1998; Raphael, 1998; Wachs and Taylor, 1998; 

Arnott, 1998; Sanchez, 1998; Mouw, 2000; Cervero et al., 2002; Ong and Houston, 2002; Kawabata, 2003; 

Ong and Miller, 2005; Houston, 2005; Ihlanfeldt, 2006; Bania et al., 2008; Hellerstein et al., 2008; Boustan 

and Margo, 2009; Matas et al., 2010; Grengs, 2010; Jin and Paulsen, 2018) 

Kain (1968) argued that employment rates was, in part, limited by residential segregation into less 

accessible areas, that as employment underwent a suburbanization, disadvantage those who lack the 

necessary spatial accessibility to job opportunities and so causing lower employment rates. Searching for 

higher-wage low-skilled manufacturing jobs, many African American families moved north and Midwest 

in USA during 1916-1960s. However, as manufacturing jobs left the industrial cities, the families intending 

to move to suburban areas for education or employment faced severe segregation and discrimination 

barriers, which reduced their employment opportunities. Opportunities that, due to a spatial mismatch, 

educational improvements alone would not necessarily solve. (Jin and Paulsen, 2018) Residential 

segregation has bearing on labor market outcomes through the mechanisms of social networks, 

discrimination and spatial proximity (Strömgren et al., 2014), disproportionately aggravating the lack of 

access to job opportunities for low-income households and disadvantaged minorities (Ong and Miller, 

2005). Ample evidence has since been put forward for how geographical distance to workplaces act as an 

important barrier to job seeking and employment. It also helps to explain both poor labor-market outcomes 

(e.g. job seeking and employment) and poor neighborhood developments (e.g. paucity of positive role 

models or devastated neighborhood economies) (Kain, 1992, 1968; Kasarda, 1980; Ong and Miller, 2005). 

Urban neighborhoods with concentration of low-income households or disadvantaged minorities are 

consequently characterized by poor labor-market outcomes and neighborhood developments (Ong and 

Miller, 2005).  

The original argument for the SMH is situated in the US-context and explains disadvantage through 

discriminating and limited residential choice (Kain, 1968). However, since similar labor market outcomes 

are experienced by non-minority households with low-income (Arnott, 1998; Ihlanfeldt, 2006) some argue 

that reduced transportation opportunities has been more important than race/origin in explaining 

unemployment (Sanchez, 1998; Ong and Houston, 2002; Kawabata, 2003; Li et al., 2013). Others, 

especially more recently, argue that the SMH is strongly confirmed, that the contradictions are mostly due 

to differences in measurements and methodology and that SMH needs to move on from validating the 

hypothesis to e.g. its revealing its processes of reproduction (Bania et al., 2008; Houston, 2005; Ihlanfeldt, 

2006; Jin and Paulsen, 2018; Mouw, 2000; Ong and Miller, 2005). Still others argue that employment 

discrimination, differing educational levels or gender are more important explanatory factors than both 

spatial and transportation mismatch (Boustan and Margo, 2009; Cervero et al., 2002; Hellerstein et al., 

2008; Holzer, 1991; Ihlanfeldt and Sjoquist, 1998; Parks, 2004; Wachs and Taylor, 1998).  

Urban spatial structures are predicated on the ubiquity of cars, but as inner-city residents are less likely to 

own a car, the inner-city dependency on public transport becomes disproportionally higher. While public 

transport enables job search, work commutes and household-related travels etc. it also increases the burdens 

therein, compared to owning a car. (Ong and Houston, 2002; Ong and Miller, 2005) Responding to the 
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complexities and uncertainties of work and household-related travels is often more difficult for public 

transport users, making public transport a double-edged utility. Therefore, while spatial mismatch is 

ubiquitous, its effects on employment outcomes are not. Disadvantaged neighborhoods are often 

distinguished by a relative lack of transportation resources that limits labor market outcomes (Ong and 

Houston, 2002; Ong and Miller, 2005). In support of the importance of transportation access, research has 

also showed that better access to, or more extensively developed, public transport is related to stronger 

employment rates (Li et al., 2013; Sanchez, 1998). Public transportation access intervenes into spatial 

mismatch and dependency on its services may aggravate or mitigate the disadvantages of residential 

segregation upon employment opportunities (and thereby the life chances and social sustainability of 

individuals in a city). 

In translating the hypothesis from US to Swedish context, two initial points should be noted with bearing 

on the following paper; segregation in Europe is generally substantially less pronounced than in USA 

(Musterd, 2005) and it is measured by ethnicity/origin rather than race. Sweden is a strong welfare state 

whose egalitarian policies contribute to significant wage compression, lowering income inequality 

compared to Europe and USA. For a long time, Sweden modelled the successful European welfare state 

with affluence, full employment and optimal social care. The 1990s recession brought rising unemployment 

and social service pressures that challenged the Swedish model, but after recovering in the mid-1990s, the 

2000s were characterized by strong GDP growth (Strömgren et al., 2014). Yet despite Sweden’s economic 

recovery, immigration, segregation and income inequality has been increasing simultaneously during recent 

years (Nordström Skans and Åslund, 2009; Biterman and Franzén, 2007; Hårsman, 2006). This combined 

trend poses a substantial challenge for the Swedish society and stresses how immigration, segregation and 

income inequality are related.  

Residential and workplace segregation has been growing over the last three decades in Sweden, especially 

along ethnic lines (Biterman and Franzén, 2007; Hårsman, 2006; Nordström Skans and Åslund, 2009), 

which has merited a growing body of research into different domains of segregation and the links between 

them. Residential segregation between immigrants and natives has been emphasized and well-documented, 

but the research agenda has been steadily growing from there to other domains of segregation, e.g. the 

workplace, and the links between them.  

One potentially important explanation for how immigration, segregation and income inequality are related 

is whether, and to what extent, the spatial mismatch hypothesis influences labor market outcomes, and the 

connected life chances, of individuals in Sweden, especially that of low-income households and 

disadvantaged minorities. However, according to Wimark (Wimark, 2017) the SMH has still not been 

explored in a Swedish context. By testing the SMH in two medium-sized Swedish cities, this paper attempts 

to start bridging the research gap between international and Swedish evidence concerning spatial and 

transportation mismatch. By using micro level-data, this paper avoids some data issues inherent in the 

aggregate data analysis of previous studies (Ong and Miller, 2005) in an attempt to improve the 

understanding of the spatial mismatch hypothesis. The availability of longitudinal, relational micro level-

data makes Sweden a prime context for such work.  

As transportation access is an intervening factor for labor market outcomes, this paper then proceeds to 

identify and visualize the strengths and weaknesses of Örnsköldsvik’s and Sundsvall’s public transport 

systems in an attempt to start addressing relevant local barriers for accessibility. Though employment is at 

the focal point of this paper, the applicability of the accessibility-analysis has wider use towards measuring 

the performance of the public transportation networks and may serve as an evaluating instrument for local 

decision-makers.  
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This study approaches the performance of the public transportation networks from graph theory, a branch 

of mathematics that abstracts real-life geography into networks of links and nodes to calculate their 

performance, impact or quality. Such studies tend to become incomprehensible for decision-makers because 

of their technical approaches, but the GIS-based tools of this paper make it possible to identify and visualize 

the strengths and weaknesses of the urban public transport networks in a more accessible manner without 

compromising with the technical quality of the analysis. 

1.1 AIM 
This paper seeks to examine the effect that access to jobs and transportation has on employment in two 

medium-sized Swedish cities and evaluate the performance of their urban public transportation networks in 

easing lacking accessibility. To reach the stated aim, this paper seeks to answer a number of research 

questions (Q1-3). More pointedly, this paper also attempts to empirically disproof a number of hypotheses 

(H1-3). 

1.2 RESEARCH QUESTION 
Q1 How are the municipalities and cities of Örnsköldsvik and Sundsvall spatially structured concerning 

housing, employment, workplaces and car access?  

Q2 How does spatial and transportation mismatch between residences and workplaces influence 

employment?  

Q3 How well does the public transportation network cover and serve the cities of Örnsköldsvik and 

Sundsvall? 

1.3 HYPOTHESES 
The hypotheses are the boiled down result of wrestling with previous findings and methodological issues 

to disprove empirically (as disproving a fact is less dubious than proving its opposite). The hypothesis are 

stated open-ended, as this paper is primarily interested in addressing the effects, evolution and mitigation 

of mismatch which means that observations of either increase and decrease are relevant. 

H1 (to reject): There is difference in spatial or transportation mismatch between socioeconomically different 

households. 

As most people don’t live and work in the same place, spatial and transportation mismatch is an obvious 

societal phenomenon, but H1 highlights the spatial and transportation mismatch for two overlapping groups 

with weak relative positions for attainments of favorable residences and employments. Theory notes several 

changes in the urban fabric that has increased spatial mismatch in western cities over time (Hall, 2014; 

LeGates and Stout, 2015; Marcińczak et al., 2015; Pacione, 2009). However, as theory is generalization 

and generalization hold many exceptions, it is not necessarily true for the cities in the study area. In major 

Swedish cities residential segregation has increased (Biterman and Franzén, 2007; Hårsman, 2006; 

Nordström Skans and Åslund, 2009), but this is not necessarily true for the medium-sized regional centers 

in the study area. Furthermore, increasing segregation might fall out both ways as a relative increase of 

weaker groups in disadvantaged areas, may hinder labor market participation generally, but may also 

benefit labor market participation in ethnic enclaves.  

H2 (to reject): Spatial mismatch does not influence employment.  

H3 (to reject): Transportation mismatch’s does not influence employment.  
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H2 refers to evaluation the spatial mismatch hypothesis, i.e. whether the number of accessible job 

opportunities influences employment outcomes or not. H3 refers to transportation mismatch, i.e. whether 

the access to transportation influences employment outcomes or not. Previous research has provided ample 

support for spatial and transportation mismatch (Bania et al., 2008; Houston, 2005; Ihlanfeldt, 2006; Jin 

and Paulsen, 2018; Mouw, 2000; Ong and Miller, 2005), yet this research is mainly situated in an US-

context and has been contested by other explanations. Because such research operated in other nations than 

Sweden and because relationships were estimated in larger cities and regions than the present study area, it 

is relevant to question its transferability to Swedish conditions and address these hypotheses empirically.  

The Swedish economic model includes significant wage compression, which decreases the span of income 

differences and thereby reduces the extremes in both income and, through income, segregation. However, 

income is not the sole causation of segregation. Even if it were, income inequality and segregation has been 

growing in Sweden during recent years which gives urgency to scrutinize developments of mismatch in 

recent years and test whether these hypotheses are relevant causations of employment outcomes. 

2 STUDY AREAS  
Sundsvall (58 065 inhabitants.) and Örnsköldsvik (32 700 inhabitants) are medium-sized cities and 

municipal capitals in Västernorrland county, Sweden. Sundsvall city, as well as municipality, is the 

substantially more populous of the two, and historically the more important for northern Sweden (Westin 

and Eriksson, 2016). Northern Sweden was colonized during the 16th and 17th century and entered a 

booming phase in late 19th and early 20th century as its vast natural resources was increasingly exploited 

(minerals, forests and rivers), the economy was industrialized, and largescale infrastructure was developed 

(railways and hydroelectric power). Sundsvall (see Figure 1) was the dominant regional center and 

consequently grew in population, businesses and representation and became a seat of power and wealth in 

the region (Westin and Eriksson, 2016). In 1963, Sundsvall peaked as the biggest city in northern Sweden 

and fourth in importance for representation within the nation. However, regional ownership of the business 

sector had diminished over time and without local opposition. Consequently, both traditional and new 

businesses and sectors was increasingly demoted to regional branches, its growth halted and Sundsvall 

eventually lost its leading position in Norrland to Umeå. (Westin and Eriksson, 2016) The substantially 

smaller Örnsköldsvik (see Figure 2) acted as a lower tier regional center and has seen a similar development 

over time. However, Örnsköldsvik is located closer to Umeå and is increasingly incorporated into that labor 

market area (especially after a new railway-connection). Consequently, its developments are increasingly 

dependent on the function and prosperity of the joined Umeå-Örnsköldsvik region.  

The inquiries stated above deals with two different scales of analysis (municipal-level and city-level). 

Regarding how a city is defined, there is no international consensus and so definitions vary greatly 

according to different scales and densities of the national population. Such multiplicity complicates 

international transferability between studies since it has bearing on the extent, morphology and function of 

a city as a study area and a factor for explaining spatial relationships over time. This paper employs the 

official Swedish definition of a city, which accepts comparatively small population-clusters. According to 

the Swedish definition, any population-cluster of at least 200 residences, where the distance between any 

closest pair of residences doesn’t exceed 200 m (unless hindered by some geographical feature such as a 

river), is a city. Historically there were other complementing definitions to distinguish urbanities by scale 

or function, but they have been phased out and replaced with the binary city-status.  
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Figure 1 Map of Sundsvall municipality with cities, by size 

Figure 1-Figure 2 maps out Örnsköldsvik and Sundsvall along with their densities in housing, employment, 

workplaces and car access (reported in 100m2). The population density nuances the binary city-status with 

minor, intermediate, and major cities reflecting both scale and function. The municipal-capitals are reported 

as its own group both because they constitute study areas in focus and because they far exceed any other 

city in scale and municipal function. Both municipalities are structured in a polycentric fashion with 

increasing population densities along the major roads and towards the coastline, where both major cities 

also are located.  
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Figure 2 Map of Örnsköldsvik municipality with cities, by size 

The E4 corridor stretches along the coast with Sundsvall, Örnsköldsvik and a few other cities strung around 

it as a pearl band. Other major roads the population cluster around are, for Sundsvall, the E14 (west) and 

road 86 (northwest) and, for Örnsköldsvik, road 335 (west) and 348 (northwest). The economic activity in 

the municipalities displays a similar polycentric pattern with the municipal capital as the dominant 

economic center complemented by smaller secondary centers dispersed along the major roads at similar 

distances. The clusters of population and workplaces for the secondary centers does not overlap 

substantially, though they are still predicated upon each other and therefore located within commutable 

travel distances. The labor force is distributed in a similar pattern to that of workplaces, but the density is 

lower and more evenly distributed. Generally, the density is highest in and around both tiers of economic 

centers and declines with distance.  
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Much of society is predicated upon car ownership, especially outside cities. Consequently, car ownership 

is underrepresented in cities, compared to the population densities living there. The underrepresentation 

can be explained by a lesser need for cars in cities with alternate modes of travel available, i.e. airport, 

railway and bus transportation (which is investigated further for both major capitals in the latter part of this 

paper). Sparsely populated areas suffer from the density of destinations and the frequency of service both 

being substantially lower. The cost of insurance premiums is one of the most important factors that affects 

car ownership and can vary substantially between locations. Cost varies systematically according to 

incomes etc. which is why another reason may be a lower cost of car insurance in outlying areas that would 

put the overall cost of car ownership within reach of more households. Higher levels of transit services have 

been shown to increase employment among the carless (see for example Ong and Houston, 2002).  

3 THEORY & PREVIOUS RESEARCH 

3.1 THE SPATIAL MISMATCH HYPOTHESIS 
Kain’s (1968) seminal work on the spatial mismatch hypothesis (SMH) opened up 50 years of testing its 

validity and strength. Already in the 1990s, five of six reviewing papers concluded that empirical findings 

provided strong to moderate support for the SMH (Holzer, 1991; Ihlanfeldt, 1992; Ihlanfeldt and Sjoquist, 

1998; Jencks and Mayer, 1990; Kain, 1992; Moss and Tilly, 1996; Wheeler, 1990). Numerous studies has 

nevertheless continued testing the hypothesis with differing conclusions (Bania et al., 2008; Ellwood, 1986; 

Holzer, 1991; Houston, 2005; Ihlanfeldt, 2006; Ihlanfeldt and Sjoquist, 1998; Jin and Paulsen, 2018; Kain, 

1992; Matas et al., 2010; Mouw, 2000; Offner and Saks, 1971; O’Regan and Quigley, 1998; Raphael, 1998; 

Wilson, 1987). Kain (1968) argued that a spatial mismatch between the residential location of low-income 

households (predominantly African-American) and suitable job opportunities limited their labor market 

participation. Discrimination and limited choice on the housing market led to a residential segregation 

where low-income households were filtered into locations with poor accessibility, while suburbanization 

and decentralization of jobs heightened the impact of that mismatch by creating a surplus of low-skilled 

workers that they are unable to ameliorate due to structural barriers (labor market behavior, imperfect 

information and poor transportation access). (Kain, 1968) As deindustrialization increasingly changed 

urban employment opportunities, Wilson (1987) added the role of economic restructuring to the causes of 

spatial mismatch.  

In the traditional urban spatial structure, most jobs were in the central business district (CBD) with 

expanding concentric zones formed around it that decreased in density with distance (and reversely 

concerning social status), yet over the past century this structuring tendency has been complemented with 

several other processes. Urban sprawl, suburbanization, decentralization of jobs, gentrification, 

globalization, deindustrialization, immigration etc. have reshaped urban spatial structures of residences and 

workplaces and so reinvigorated the research agenda into understanding this changing urban landscape. 

(Hall, 2014; LeGates and Stout, 2015; Marcińczak et al., 2015; Pacione, 2009) Though the burden of 

mismatch is unequally felt, increasing spatial separation is not unique to inner-city residents, low-income 

households or disadvantaged minorities but rather part of a larger urban process, which should caution 

against a myopic focus on these venues of research.  

Urban spatial structures (patterns of residential and workplace locations), structural travel decisions (job 

opportunities, residential-, workplace- or car-access) and everyday travel decisions (frequencies, 

destinations, means of travel, time of travel and travel route) all help define the time-geographical constrains 

of individuals’ everyday lives (Johansson et al., 1996). For employment, this means that both the quantity 

and quality of potential jobs are determined by the time-geographical restrictions that define the location 

and size of one’s area to search for and sustain a job (Van Ham et al., 2001). While everyday travel decisions 
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adjust with relatively short time horizons, structural travel decisions adjust slower, normally over a few 

years, and urban spatial structures adjust slower still, needing 10-25 years before reaching a new 

equilibrium. (Johansson et al., 1996).  

This paper addresses the spatial mismatch hypothesis through the urban spatial structure; the patterns of 

residences and workplaces, their mismatch, evolution over time and easement through transportation 

access. It is beyond the scope of this paper to test the reproductive processes underlying such patterns. The 

study is however predicated upon such patterns of segregation and a causal relationship of disadvantage to 

labor market participation, partly explained by residential segregation. These notions are well documented 

in scientific theory and contemporary Swedish condition, but there still inherent issues that needs to be 

addressed to reliably estimate such effects. Methodical issues (such as dealing with double causality of 

transportation access and employment) will be addressed in the method section, but first follows a 

presentation of theoretical foundation of spatial and transportation mismatch and transportation networks. 

Figure 3 shows the conceptual relationship of SMH that, along with other key factors for understanding 

segregation in and between the two domains and previous findings concerning the relevant Swedish 

conditions, will be further discussed in the following section.  

 

Figure 3 Conceptual relationship between residential and workplace segregation  

3.2 SEGREGATION 
Segregation is a multidimensional phenomenon that is present in the practices, interactions and developing 

social, ethnic and spatial networks of everyday lives (Hägerstrand, 1982; Marcińczak et al., 2015). 

Depending on the level of analysis, the same phenomenon is described somewhat differently. Segregation 

refers to macro-level conditions (e.g. for a whole city), while distribution, dispersal or concentration refers 

to group-level conditions, and inclusion or exclusion refers to individual-level conditions. Opposite to 

integration, segregation is associated with that which separates; e.g. dissimilarities, fragmentation, distance 
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and conflict, and describes the relationship between the collective whole and its component parts. It is 

usually differentiated by three types; ethnic segregation (e.g. ethnic origin, nationality, language, 

geographical origin, religion, color), socioeconomic segregation (e.g. education, income, occupation, social 

group) or demographic segregation (e.g. age, sex, type of household). Foreign-born often lack material 

resources, social networks and familiarity with the new country’s society, language and norms upon arrival, 

which is why ethnic and socioeconomic segregation usually is connected. (Biterman and Franzén, 2007) 

Segregation is conceptualized and explored in terms of its patterns (of separation), its processes (of 

reproduction) and, more recently, its effects. (Kaplan and Woodhouse, 2005; Marcińczak et al., 2015; 

Strömgren et al., 2014). In Sweden, residential segregation is the most prominent pattern, though it is also 

strongly associated with workplaces (Marcińczak et al., 2015). Segregation research has recently proceeded 

from primarily investigations into residential segregation (Andersson, 2013, 2006, 1999; Andersson and 

Bråmå, 2004; Bråmå, 2006; Malheiros, 2002; Musterd, 2005; Van Kempen and Murie, 2009) to involve 

several other domains of everyday lives; e.g. working life, workplaces, family, intermarriages and links 

between such domains. (Åslund et al., 2010; Åslund and Nordström Skans, 2010; Bygren, 2013; Ellis et 

al., 2004; Hou, 2009; Macpherson and Strömgren, 2013; Marcińczak et al., 2015; Rydgren, 2004; 

Strömgren et al., 2014; Tammaru et al., 2016, 2010).  

3.3 RESIDENTIAL SEGREGATION 
Residential segregation can be viewed as an intermediate outcome in the interplay of structure (the 

composition of house types, accessibility, tenure etc.) and the agency (choices by households) (Andersson, 

2006) by which users outbid one another in competition for their locational preference (Alonso, 1964). In 

most industrialized countries, immigrant and natives have unequal residential and labor market patterns 

(Åslund et al., 2010). Large cities often act as ports of entry for immigrants, resulting in more pronounced 

segregation concerning both residences (Krupka, 2007) and workplaces (Strömgren et al., 2014). Yet, the 

relationship between city size and segregation has proven partly spurious (Krupka, 2007) and in contrast to 

the prevailing tendency toward large city entries, marriage migration in Sweden, tend toward entries outside 

big cities (Niedomysl et al., 2010). It represents a rather small portion of migration overall but is more 

common among women. Related to the size of major cities is also the density, which holds trade-offs in 

efficiency, sustainability and social equity (Angel, 2015; Caltorphe, 2015). As denser cities raise housing 

prices, hardships in finding a residence are disproportionally experienced by economically weaker groups, 

i.e. immigrants (Angel, 2015). Upon arrival, immigrants tend to reside in ethnic areas (Alba, Denton, Leung 

& Logan, 1995) resulting in prominent initial residential segregation (Ellis and Wright, 2005; Hall, 2009; 

Wright et al., 2005). Conceptual perspectives on the processes by which the residential segregation changes 

over time diverge between selective native migration, structural subordination, institutional racism or 

voluntary immigrant segregation (Alba and Logan, 1993; Andersson, 2006; Andersson et al., 2010; Clark, 

2005; Malmberg et al., 2013; Marcińczak et al., 2015; Sampson, 2012).  

Since 1998, Sweden has aimed at ending social, ethnic and discriminating segregation in metropolitan areas 

and instead promote the development of equal and comparable living conditions (Biterman and Franzén, 

2007). However, over the last three decades residential segregation has nevertheless continued growing, 

especially along ethnic lines (Biterman and Franzén, 2007; Hårsman, 2006; Nordström Skans and Åslund, 

2009). Partly because of that trend, the patterns, processes and effects of ethnic segregation is more 

extensively scrutinized in Sweden than in most of Europe. In Sweden, ethnic minorities (especially 

immigrants from the global south) has increased noticeably in major Swedish cities over the past four 

decades, following a pattern of increasing separation and sociocultural distance (Murdie and Borgegård, 

1998). Research has shown residential segregation to be the combined result of changing housing policy 

(Andersen and Clark, 2003; Andersson et al., 2010; Murdie and Borgegård, 1998), ethnically different 
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housing careers due to both affordability and preferences (Abramsson et al., 2002) along with native 

avoidance of, and flight from, immigrant-dense areas (Andersson, 2013; Bråmå, 2006). Native flight refers 

to reactionary exit from the neighborhood due to personal experiences attributable to the ethnic composition 

of a neighborhood, while native avoidance is a lack of entry due to rumors, territorial stigmatization or 

perceived problems (Andersson, 2013). Residential segregation is segmented through different forms of 

tenure (Skifter Andersen et al., 2016). It varies significantly by immigrant groups and is highest among GS 

immigrants, mainly recent arrivals, that often live in immigrant-dense neighborhoods with few natives 

(Åslund et al., 2010; Hall, 2013).  

3.4 WORKPLACE SEGREGATION  
Workplace segregation is an equilibrium outcome of the supply and demand for labor, shaped by the 

locations of residences and workplaces. Labor demand is dependent upon the number and the variety of 

jobs and recruitment strategies of firms, while labor supply depends on the formal skills of workers 

(primarily education). (Tammaru et al., 2016) City size is related both to the number of available jobs, 

because diverse labor markets offer better employment opportunities (Tammaru et al., 2016), and to 

workplace segregation, because larger cities hosts larger migrant communities and more developed ethnic 

niche jobs (Strömgren et al., 2014). Overall, economic roles of men and women depend predominantly 

upon social institutions and norms, access to resources and networks and the country’s level of development 

(Jütting and Morrisson, 2005; Morrisson and Jütting, 2005; Tammaru et al., 2016) all of which differ 

between GS and GN, disadvantaging the labor market outcomes and behaviors of immigrants from the GS. 

GS immigrants in Sweden commonly suffer from lower incomes, above-average unemployment and 

delayed labor market entry (Hayfron, 2001; Hedberg and Tammaru, 2013). As immigrants over time get 

accustomed to the social norms, language etc. of the new country, native-immigrant income differences 

typically decrease (Chiswick, 1978). Immigrant incomes also increase with exposure to natives, their 

language etc. (Catanzarite and Aguilera, 2002; Hou, 2009). All of which may also be seen as a measurement 

of successful assimilation. Ethnic enterprises providing ethnic goods and services often employ immigrants, 

which may be due to a lack of this bias in immigrant employers.  

Regardless of whether it depends on labor demand, immigrant productivity characteristics or employers’ 

distrust of the educational/employment experiences from another country, the sorting of immigrants into 

certain niches of the labor market nevertheless segments the labor market and contributes to workplace 

segregation (Andersson et al., 2010; Buzdugan and Halli, 2009; Bygren, 2013; Damas De Matos, 2012; 

Edin et al., 2003; Hayfron, 2001; Kremer and Maskin, 1996). The resulting labor market niching 

concentrates immigrants into certain sectors, workplaces and neighborhoods. 

3.5 LINKING RESIDENTIAL & WORKPLACE SEGREGATION 
Though it initially may prove beneficial for immigrants to live ethnically segregated, the benefits quickly 

turn to disadvantages over time. (Musterd et al., 2008) Immigrants living ethnically segregated have a 

higher unemployment rate, lower educational attainments and lower incomes than immigrants in other areas 

(Parcel, 1979). Concentrated poverty, which regards both ethnic and socioeconomic segregation, has been 

related to several negative social effects; e.g. crime, dependency, poor health, teenage pregnancy, school 

dropout (Sampson, 2012), poor safety, violence, noise, housing decay and deprivation (Clark, 2005). 

Whether segregation is ethnic, socioeconomic or demographic it can have structural effects on a society 

due to uneven distribution of resources and increased strain on public services, e.g. school, social service 

and health service, that might lead to lack of understanding, intolerance between people and complicate 

integration of newly arrived immigrants etc. (Biterman and Franzén, 2007). Segregation may also affect 

the participation in society and reproduce social exclusion, vulnerability and unrest (Malmberg et al., 2013). 
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Living in an immigrant-dense neighborhood is associated with lower incomes (Musterd et al., 2008; 

Tammaru et al., 2010) and is an important factor for workplace segregation of immigrants, both concerning 

workplace neighborhood (Borjas, 1994; Ellis et al., 2004; Marcińczak et al., 2015) and workplace 

establishment (Hellerstein et al., 2014, 2011). Finding residence often precedes finding a job for newly 

arrived immigrants (Hedberg and Tammaru, 2013), whereby the tendency towards ethnic areas might factor 

into labor market outcomes in the short- and long-term. Essentially, “being constrained to housing that is 

available and affordable and being disconnected from certain jobs (spatial accessibility to jobs) and 

information flows (social accessibility to jobs) in residential enclaves results in a strong overlap between 

segregation at home and work” (Marcińczak et al., 2015, p. 973). Thereby even well-functioning residential 

and labor markets are linked in ways that shape the residential and work careers native/ethnic minorities 

(Ellis et al., 2004; Parks, 2004), which is especially detrimental low-skilled immigrants. Links between 

residential and workplace segregation has been explained by the mediating effects of networks (through 

social ties and residential preferences), discrimination (through stigmas, rumors and perceived problems) 

and proximity (through lack of resources compared to natives), which here will be expanded upon 

(Andersson et al., 2010; Strömgren et al., 2014). 

Network effects suggest that residential concentration of immigrants strengthens local social network 

through which job information is disseminated. Job-search processes are to a large part referral-based 

(Bayer et al., 2008; Bygren, 2013; Dustmann et al., 2011; Parks, 2009, 2004), saving both time and money 

for employers, and immigrants tend to recommend members of their own group to employers. Built-in 

mechanisms of informal networks, like ´bounded solidarity´ and ´enforceable trust´ (Ellis et al., 2007; 

Waldinger, 1994), motivate such recommendations, which are especially important for newly arrived 

immigrants when they often contact earlier-arrived immigrants for information about or referral to jobs 

(Andersson et al., 2014; Musterd et al., 2008). Overall, informal contacts, e.g. neighbors, are more important 

for immigrants, than natives (Klinthäll and Urban, 2016). This might premier residentially segregated 

immigrants by better initial salaries, but such spatial networks might also trap the same in less paying niches 

of the labor market. While men gain more in income from living in immigrant-dense neighborhoods 

(Andersson et al., 2014), women living less segregated tend to work less segregated (Strömgren et al., 2014) 

which is associated with higher immigrant earnings (Catanzarite and Aguilera, 2002; Tammaru et al., 2010). 

Intermarriage with natives is closely related to living outside immigrant-dense neighborhoods (Ellis et al., 

2006; Feng et al., 2012; Martinovic et al., 2009; Tammaru and Kontuly, 2011) and reduces workplace 

segregation for men, but not for women (Strömgren et al., 2014). As same-sex interactions are more 

common (Hanson and Pratt, 1992), social networks also differentiates between the sexes. Women’s social 

networks are smaller, more based on the residential neighborhood and don´t always access same migration 

information systems as men (Wang, 2010; Wright and Ellis, 2000, p. 200). This makes the residential 

neighborhood a more important determinant of labor market segregation for women, than men (Parks, 

2004). However, social networks of immigrants can extend both beyond the local neighborhood and to 

include natives. Extended ethnic network may thereby contribute to segregating other neighborhoods, while 

integration of natives in social networks also may facilitate workplace integration (Strömgren et al., 2014). 

Discrimination effects suggest that immigrant-dense or low-income residential neighborhood can be 

stigmatized on the labor market (Galster, 2010; Magee et al., 2008; van Ham and Manley, 2012), making 

immigrants more likely to work in immigrant-dense workplaces. Both membership in certain social groups 

and residing in certain neighborhoods can cause discrimination; and combined may be a double 

disadvantage that some employers may interpret as low-productivity workers (Reskin et al., 1999). Hiring 

processes may also be discriminatory due to employers same-group bias, which can have substantial impact 

even if the bias is small (Arrow, 1973; Barth et al., 2012; Rydgren, 2004). In Sweden, though discriminatory 

employment practices are illegal, the increasing numbers of GS immigrants since mid-1980s led to 
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increasing workplace discrimination between 1985-2003 (Åslund and Nordström Skans, 2012, 2010) as the 

initial levels of workplace segregation was higher for GS immigrants and the labor market sorted and 

concentrated immigrant/native outcomes (Bygren, 2013). In the 1990s, laws were developed aiming to 

counter employment discrimination such as the Equal Opportunities Act (1991); Act on Measures against 

Discrimination in Working Life on Grounds of Ethnicity, Religion or Other Belief (1999) and Swedish 

Discrimination Act (2008) (Strömgren et al., 2014). Yet, studies show that “visible” minorities from GS 

face more difficulties on the Swedish labor market (Attström, 2007; Hedberg and Tammaru, 2013). Even 

when raised in native families, educated in Swedish schools and connected in native social networks, 

adopted children from the GS perform significantly worse than natives on the Swedish labor market (Rooth, 

2002).  

Proximity effects suggests that distance influences the matching of residences to workplaces, both for the 

employer and the employee. Employers seeking to reduce lateness and absentees might opt to recruit and 

hire workers locally, within a reasonable travel time/distance (Hanson and Pratt, 1992). Ethnic enterprises 

often operate in immigrant-dense neighborhoods and provide local jobs for immigrants, once again 

suggesting that living segregated heightens exposure to segregated workplaces. Furthermore, low-wage 

jobs and low-skill workers tend to concentrate nearby each other as both seek low-rent districts (Parks, 

2004), resulting in a vicious circle of disadvantage (Hanson and Pratt, 1988; Wilson, 1987). Employees are 

constrained by time and resources in both finding and sustaining a job, and might therefore opt out due to 

the high costs of long-distance commuting or relocating (Åslund et al., 2010; Parks, 2004; Van Ham et al., 

2001; Wright et al., 2010). Both the location and size of one’s job search area constitute spatial restrictions 

to the quantity and quality of potential jobs (Van Ham et al., 2001). Women generally bear more domestic 

responsibilities and face more space-time constraints (Hanson and Pratt, 1992; Wang, 2010; Wright et al., 

2010), disadvantaging women and immigrant women doubly so, as immigrant women likely experience 

higher workplace segregation than immigrant men do. However, the spatial distribution of immigrant 

residents and employment opportunities may not match (Ellis et al., 2004), which, especially if their skills 

compete with natives, might trigger relocation to job-searching away from immigrant-dense residential 

neighborhoods and ethnic social networks. 

In sum, previous findings have identified residential and workplace segregation in Sweden and that the 

segregation in both domains are linked. Social networks, discrimination and proximity are interplaying 

influences in how they are linked with potential bearing on the effects that residential segregation have on 

job opportunities and employment outcomes for urban dwellers. The theoretical overview therefore serves 

to caution against oversimplifying the explanatory relationship. The theoretical overview and its 

applicability in Sweden have also served to highlight key variables in explaining employment outcomes, 

which can be used to control for inherent bias in the models when estimating the effect of spatial and 

transportation mismatch. For an expanded overview of potential social determinants, see Table 1. 

The spatial mismatch hypothesis aims to explain employment outcomes and it should therefore be noted 

that employment is one of several component measures of poor living conditions. Poor social capital, 

alienation etc. can be measured in employment, incomes, education, living conditions, participation in 

activities, contacts, trust, mutuality, health, physical environment, criminality, safety, access to services, 

insurances, social support or perceptions of all the above. Such outcomes complement the results provided 

from the SMH literature, see Wimark (2017) for further discussions.  
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Table 1 Social determinants of living conditions. Source: Wimark (2017) 

Type Measurements 

Demographic Age, gender, ethnicity, immigration status, education, disabilities, civil state, single 
parenthood, number of children 

Economic Income (individual or household), employment, poverty-level, residential ownership, 
car ownership 

Geographic Access to transportation, location and type of residence, land use, population density, 
concentration of workplaces etc.  

3.6 SWEDISH MOBILITY 
Given the importance of proximity and transportation, public transportation is an important utility to enable 

employment, life chances and social sustainability in everyday lives. The service intensity, structure and 

extent of public transport systems varies greatly between countries and cities and is determined by several 

factors; i.e. administrative policies on several levels, behavior of residents, urban morphology, 

competitiveness of services (travel time, price, comfort, user-friendliness, accessibility, reliability, 

connectivity etc.). However, public transport is a service that hasn’t been fully adaptable to the changes in 

the urban spatial structure (Kenworthy, 2006) and a generally low quality public transport competing on a 

free market has instead generated a high demand for, and dependence upon, cars (Roșu and Blăgeanu, 

2015). As a rollover effect, policymakers have to deal with its negative consequences on planning, quality 

of life and environment, in addition to the consequences of unequal access to, and usage of, cars. 

Around 55% of all journeys in Sweden are done by car, 27% by bike or walking and 15% by public 

transportation. The most common purpose of travelling are journeys are connected to jobs or education 

(53%), followed by leisure (31%) and service or shopping (14%). (Trafikanalys, 2017) Comparing the 

travel time by distance for different modes of travel, walking and bicycling is optimal for very short 

distances while cars and local public transportation becomes most competitive for short to medium 

distances. Though cars have many similar qualities to public transportation, the latter is dependent on 

timetables, bus stops and connections that increases travel time compared to using a car. Among public 

transportation bus is the most common mode in Sweden, holding 73% of public transportation’s market 

share (Xylia and Silveira, 2017). Its present in all regions, used in 52% of public transportation passenger 

trips (2014) and between 2004-2014 it increased both in passengers (23%) and vehicle-km offered (19%). 

(Xylia and Silveira, 2017). 

Daily travel distances are very similar between regions (approx. 39km) (Trafikanalys, 2017). The amounts 

and purposes of trips are also largely the same in all of Sweden, while the travel times and modes used for 

those journeys varies substantially between different regions. Travel times peaks in both the most sparsely 

and the most densely populated municipalities. (Trafikanalys, 2017) In northern Sweden car-usage 

dominates (with around 60% of all trips), while public transportation has a lower market share (around 5% 

of all trips). This can be compared to the substantially denser Stockholm county with a more developed 

public transportation, where 45% of trips are done with car and 25% with public transportation. Besides 

region, travel behavior in Sweden also varies by household, gender, education and age. Car ownership is 

very common; 50% of households has one car, 35% has two or more and 15% has none. Households of 

cohabiting partners with kids generally has two cars or more (51%), while one car is most common among 

cohabiting partners without kids (55%), singles with children (63%) and singles without children (50%). 

Carelessness is especially frequent in single households without children (42%), followed by singles with 

children (26%) but infrequent among cohabiting partners with children (5%) or without children (9%) 

(Trafikanalys, 2017). Men generally has better access to a car and travel both longer and more often than 
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women, which instead travel more by public transportation than men. This may be explained by wage gap 

and gendered norms and roles, such as which parent is responsible for the children or the home. Educational 

differences in travel behavior is also filtered by gender. While highly educated men both travels more 

frequently and longer distances compared to men with less education, women’s travel distances are only 

marginally affected by educational attainments and is regardless of education, lower than less educated 

men. Finally, age influences travel behavior through physical ability and age-related travel purposes (e.g. 

education and work), which explains why the working age population has both longer travel times (varies 

between 42-66 minutes daily, depending on age) and longer journeys (varies between 25-51 km daily, 

depending on age). (Trafikanalys, 2017). 

3.7 PUBLIC TRANSPORT NETWORKS 
Measuring and assessing public transportation systems and networks is common in transport geography 

nowadays, and the academic literature on them is extensive (Karlaftis and Tsamboulas, 2012). A distinction 

can be made, however, between either research on the various elements of, and complex relations in, the 

transport system (demand, service location, infrastructure, vehicles, equipment, functionality, management 

and support systems) (Faivre d’Arcier, 2014a; Glover, 2011; Golob et al., 1972; Roșu and Blăgeanu, 2015) 

or research on network theory, which refers to the characterization and analysis of elements of the 

transportation network (Ducruet and Lugo, 2013; Enrique Fernández L. et al., 2008; Kasikitwiwat and 

Chen, 2005; Lu and Shi, 2007; Roșu and Blăgeanu, 2015; Salonen and Toivonen, 2013). The public 

transportation network, which this paper focuses on, is a part of the larger system within which it operates. 

Some researchers are concerned with developing methods to assess system performance, while others apply 

methods for relevant policy recommendations. Put generally, performance measurements seek to assess an 

organization’s management of its internal resources (money, people, vehicles, facilities etc.) and the 

environment it operates in (Eboli and Mazzulla, 2012). Evaluation of the utility of public transportation 

access can be nuanced in several different ways with various possible measurements that operationalize 

such notions. Table 2 shows a number of conceptualizations of accessibility related to different conditions 

of access (activities, transportation, time, individual and other). 

Table 2 Definitions of accessibility and their operationalization. Source: Wimark (2017) 

Access types Measurements 

Activities Location, concentration and number of activities, workplaces (job-supply) and 
population (job-demand). Land use or hindrance toward walkability. Potential of 
social interactions or available time given commuting hours 

Transportation Distance to closest station, access within walkable thresholds, routes, available/used 
modes of travel, vehicle-capacity, fees, and alternate routes/modes for public 
transportation 

Time Timetables (frequency and time of departures). Times of departure, arrival, 
commuting, waiting, travelling, changing, walking etc. Threshold-values. Time-based 
activities and opening hours. Demand over days and seasons  

Individual Residence, all-year-round population, land-area, car ownership, location and access 
to public transportation stations 

Other  Mobility (by length, mode etc.). Transport inconvenience (travel time, demands and 
reality, physical access due to disability or fear, independence of travel etc. 

 

As a result of abounding public transport analyses seeking to reach different aims, answer different 

questions, and highlight different perspectives on what’s important, there are many ways of evaluating the 

performance of a public transport network and several ways of classifying such measurements (Carter and 
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Lomax, 1992; Eboli and Mazzulla, 2012; Faivre d’Arcier, 2014b; Litman, 2009; Vuchic, 2007). Faivre 

D’Arcier (2014b) offers one such classification of the performance measures by dividing them into the 

following three broad categories:  

• Productivity measures (focused on efficiency and effectiveness) (Roșu and Blăgeanu, 2015) 

• Quality measures (focused on user-perspectives on frequency, reliability, comfort, speed, safety 

and time distance) (Eboli and Mazzulla, 2012; Salonen and Toivonen, 2013)  

• Impact/availability measures (focused on equitable accessibility to jobs, major activity centers etc.) 

(Horák et al., 2014; Wimark, 2017).  

Public transport networks are traditionally studied from graph theory, which is the abstract language 

describing networks as a number of nodes (or vertices) connected by links (or edges) forming specific 

patterns of interconnections, or topologies (see Figure 4 for examples). Rather than understanding a 

phenomenon through interactions over Euclidean distances, it forefronts the interconnections in which the 

interactions actually operates, which may both allow and be helped by abstraction from traditional 

geography until it finally benefits greatly from visualizations and further analysis enabled by GIS-software.  

A local bus network exemplifies of how travels between different locations is not only a matter of distance. 

Firstly, distance is dependent on accessible venue of travelling, making road networks an essential 

foundation for travelling. Secondly, travelling by bus does not make all locations within one’s trajectory 

equally accessible, but is dependent upon the bus stops to and from which any further movement is done. 

This also introduces the service-structure of the network; time tables, lines, hubs etc. For example, bus lines 

generally interconnect at one and more central hubs, forming a star-like network typology, which means 

that it may necessary to travel through the city center in order to reach another outskirt of the city even if it 

is reasonably close by in distance and could be reached by walking or driving without going through the 

city central. Similar patterns can be seen on the larger scale through, for example, international travel by 

airplanes and trains. 

Depending on which guiding principles are used for public/private operators, an analysis will have quite 

different implications on investments and provision of services and may cause a discrepancy between 

expectations and provision or quality and efficacy. Assessing quality may be based on the perceptions of 

passengers (regarding frequency, travel time, price, vehicles, accessibility etc.) and/or the operators 

providing the service. Efficacy, on the other hand, can be estimated in terms of users in relation to 

population, number of route-kilometers provided, user satisfaction among other things. Similar options 

holds for efficiency, which has been an enduring and increasingly vital guiding principle for public transport 

operators (Roșu and Blăgeanu, 2015). Together these three principles create a premise for evaluating the 

Figure 4 Nodes & links forming contrasting network typologies. Source: Wikipedia Commons (2011) 
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public transportation network of Sundsvall and Örnsköldsvik in terms of their quality, efficacy and 

efficiency. The approaches to these principles will be further addressed in the method-section, but first 

follows a description of the data sources employed to operationalize these concepts.  

4 DATA 
The empirical research in this paper, of spatial and transportation mismatch and public transportation 

assessment, draws upon multiple datasets: 

• Population & workplace characteristics (provided by the Department of Geography and 

Economic History, Umeå University). The ASTRID-database contains characteristics on all 

registered individuals and workplaces in Sweden, detailed to 1 km2, but the study areas defined the 

use of datasets to Örnsköldsvik and Sundsvall municipality in the years 1995, 2005 and 2015. The 

data is longitudinal, which allows individuals to be followed over time, and relational, which allows 

individuals to be linked to others by family, household or place of residence (Stjernström, 2011). 

It stems from the Swedish population register (managed by Statistics Sweden) and its usage is 

accompanied with the customary restrictions regarding secrecy and ethical testing (Stjernström, 

2011). Furthermore, it offers unique research-opportunities for social scientists engaging in human 

geography.  

• Municipalities and cities (an open-access database provided by Statistics Sweden). The GIS-

database maps out the extent of municipalities and cities according to official records.  

• Road characteristics & road network (the open-access NVDB-database provided by the Swedish 

Transportation Agency). The GIS- based road network includes cover the entirety of Sweden and 

can be combined with subdatasets for various road characteristcs. For this paper the data has been 

simplified for operationalization to only contain the road network within Västernorrland.  

• Bus stops (provided by the Public Transport Authority in Västernorrland). The datasets contains 

coordinates for the bus stops in both local public transportation networks. No destinction is made 

between the direction, multidirectional stops with the same name are instead represented by mutual 

their centroid (combined geographical central point). 

• Timetables (also provided by the Public Transport Authority in Västernorrland). The datasets 

contains official timetables for the local public transportations in Örnsköldsvik and Sundsvall 

during spring 2018, provided by DinTur. Bus capacities was provided through personal 

correspondance.  

Combining the location and characterics of roads and intersections with the coordinates of bus stops and 

their timetables allowed the creation of bus lines, service intensitities and local bus networks. These could 

then be overlayed with the spatial extent of the municipalities and cities as well as population and workplace 

data for mapping, creation of variables, regression analysis, network analysis and presentation of results. 

5 METHODOLOGY 

5.1 REGRESSION VARIABLES 
To operationalize and examine the impact of spatial and transportation mismatch, the population- and 

workplace-databases was combined and exported to a GIS-software to provide each 100 m2 cell with spatial 

references (city-border, walkable access to public transportation [400 m], neighborhood job access and 

commutable job access). The target variable to estimate is individual employment. Employment outcomes 

is defined by RAMS (the Swedish register-based labor market statistics) which classifies as individual 

employment status during November of each year. Employment should never approach 100 %, because (a) 
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there is an inherent unemployment-level in the economy, and (b) all age spans are included in the analysis, 

both retired elderly and youths in school. This is confirmed in the descriptive statistics of table 3, the 

bivariate correlations of table 4 and the quantile household-means of table 5 (where the variation in 

employment instead should be noted). Age influences employment both by work experiences and 

increasing likelihood of youths/elderly being outside of the workforce due to schooling or retirement and 

correlates with employment. Both employment and age (especially retirement) are related to the economies 

of households. However, neither breakpoints have a perfect overlap with employment outcomes which 

motivates including all age-groups in the analysis (and not only the working age population).  

Table 3 Descriptive statistics for both municipalities, 2015 

Variables mean s.d. min max 

Disposable income (100-SEK) 2 308 2 871 -8 496 707 493 
Employment (d, ref=no) .486 .500 0 1 
Lower school (d, ref) .364 .481 0 1 
Upper school (d) .437 .496 0 1 
Bachelor (d) .197 .398 0 1 
Age <22 (d) .045 .208 0 1 
Age 22-64 (d, ref) .509 .500 0 1 
Age >64 (d) .221 .415 0 1 
Woman (d, ref=no) .499 .500 0 1 
Single (d, ref=yes) .338 .473 0 1 
Female-headed (d , ref=no) .031 .174 0 1 
Kids (n) 2.606 1.477 0 12 
Native partner (d, ref=no) .364 .481 0 1 
Native (d, ref) .909 .288 0 1 
GN/CEE immigrant (d) .039 .193 0 1 
GS immigrant (d) .053 .224 0 1 
Cars (n) .999 1.493 0 113 
Workplaces 400m neighborhood (n) 1 462 5234 0 53 631 
Workplaces 4km commute (n) 47 386 47 154 0 130 876 

Notes: (d) dummy, (n) count, ref = reference (category or categorical variable). 
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Table 4 Correlation matrix, 2015 

 

Education is an influential factor for employment and has been constructed categorically from HSUN 2000 

into three mutually exclusive levels (same of age); lower, upper and bachelor. The most common education 

attainment is upper schooling (completed gymnasium, but not a bachelor). Since lower schooling is the 

foundation of upper it might be expected that the finishing rate of lower schooling would be higher, which 

is indeed the case only that the categories reports the exclusively the highest educational attainment. That 

upper schooling is more common than lower is therefore a positive indicator for the regional economy and 

should be expected in advanced economies. Similarly, a lower but substantial portion of bachelor 

attainments confirms what is to be expected. Bachelor attainment is a qualitative measurement that is 

proxied by at least three years of university studies. That is quantitatively the same as a bachelor’s degree 

but comprises more variation in the focus of those studies. Education is related to both income and 

employment, and there are marked differences between affluent and poor households. Additionally, 

individuals outside of official incomes reports (missing values) is almost synonymous with having lower 

education attainment.  

The population of sexes is equal, which is to be expected unless there is some feature of the area that makes 

women/men increasingly prone to moving, as can sometimes be seen in smaller rural areas dominated by 

traditional male sectors and workplaces. However, women are overrepresented in the poorest households. 

Suggesting that age and education has a higher premium for employability and incomes for men than 

women.  

Having a native partner captures part of the Swedish-specific social capital (Ellis et al, 2006; South et al, 

2005; White & Sassler, 2000; Tammaru et al, 2010; Macpherson & Strömgren). Partnership is used to 

include cohabitation within and outside of marriage, which for the purpose of this study implies ties with 

similar effects. Having a native partner can affect the networking ability of an individual. Given the patterns 

of segregation in Sweden it may be associated with more favorable residential locations, but as pertaining 

to employment it addresses whether that aspect of social capital is favorable for employment.  

Individual origins are divided categorically by native and non-native from the global north (Europe, USA, 

Canada, Japan, Australia & New Zeeland) or the global south (Central America, South America, Africa, 

Turkey, Middle east, Oceania & Asia). The non-native divide nuances the barriers for immigrants into the 

Swedish labor market. These subdivisions relate to previously identified ethnic divisions in Sweden 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18

Disposable income (100-SEK)

Employment (d, ref=no) 0.25

Lower school (d, ref) -0.17 -0.54

Upper school (d) 0.03 0.32 -0.67

Bachelor (d) 0.13 0.26 -0.38 -0.44

Age <22 (d) -0.12 0.00 0.01 0.07 -0.10

Age 22-64 (d, ref) 0.17 0.70 -0.53 0.30 0.27 -0.22

Age >64 (d) -0.05 -0.40 0.02 0.01 -0.03 -0.12 -0.54

Woman (d, ref=no) -0.09 -0.04 -0.03 -0.06 0.11 -0.01 -0.02 0.04

Single (d, ref=yes) -0.02 0.09 -0.19 0.17 0.02 -0.04 0.17 0.15 0.04

Female-headed (d , ref=no) 0.02 0.09 -0.07 0.04 0.04 -0.03 0.14 -0.06 0.18 0.25

Kids (n) 0.02 -0.06 0.26 -0.22 -0.04 0.05 -0.08 -0.38 -0.01 -0.69 -0.01

Native partner (d, ref=no) 0.14 0.29 -0.33 0.16 0.21 -0.16 0.24 0.16 0.01 -0.54 -0.14 0.17

Native (d, ref) 0.07 0.04 -0.04 0.06 -0.03 -0.02 -0.09 0.08 -0.01 -0.05 -0.05 -0.03 0.13

GN/CEE immigrant (d) -0.03 -0.01 -0.01 -0.02 0.04 -0.01 0.04 0.02 0.01 0.03 0.01 -0.04 -0.04 -0.63

GS immigrant (d) -0.07 -0.04 0.06 -0.06 0.00 0.03 0.09 -0.11 -0.00 0.03 0.05 0.07 -0.13 -0.74 -0.05

Cars (n) 0.13 0.33 -0.30 0.20 0.11 -0.13 0.32 0.01 -0.05 -0.11 -0.02 0.00 0.43 0.05 -0.00 -0.06

Workplaces > 400m (n) 0.01 0.03 -0.06 0.03 0.03 0.03 0.03 -0.00 0.01 0.12 0.01 -0.12 -0.06 -0.03 0.01 0.02 -0.07

Workplaces > 4000m (n) 0.02 0.01 -0.06 -0.01 0.09 0.03 0.04 -0.01 0.02 0.16 0.03 -0.14 -0.13 -0.09 0.04 0.09 -0.16 0.30
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(Andersson & Molina, 2003; Murdie & Borgegård, 1998; Marcinczak et al; 2015). Though in terms of 

housing segregation the divide between native and non-native is most relevant, labor market conditions 

gives a premium to countries with more similar economies and societies making it easier for immigrants 

from the global north to enter into employment in Sweden. Car access is reported as the number of traffic-

active cars by households, as households are the functional unit where such utilities are shared. Results 

might otherwise be skewed due to i.e. husbands rather than wives tending to be official owner of a car while 

in reality the car access is shared. Still, among the younger ages car access might be underestimated because 

of the financial benefits of reporting a parent as owner, rather than the young user. Because car access is 

measured for households this leads to an overestimation of the number of cars accessible for the individual, 

but one that is necessary to account for car access of potentially more than one household member.  

Job access measures the number of workplaces located within immediate access (400m geodesic radius, 

i.e. 10min walk) and within two commuting distances; an inner (4km) and wider radius (10km). Previous 

studies have shown that people tend to live outside of job-rich neighborhoods, but with close access to these 

areas (Ong& Miller, 2005). Similar radiuses are widely used in the spatial mismatch literature to define 

what is accessible or nearby (Cervero et al., 2002; Ong and Blumenberg, 1998; Ong and Miller, 2005). To 

capture proximity and stay in accordance with spatial mismatch literature, the inner commuting belt was 

set restrictively (to 4 km). Nevertheless, Swedish travel behavior averages at daily travel distances of around 

40km (concerning all activities and travels in both directions). The Swedish conditions might suggest either 

that proximity to workplaces is a weak influencer of Swedish employment outcomes or that the commuting 

belt may be wider set. While the first possibility is the precisely what this paper aim to address, the latter 

suggests re-specifying the influence-breakpoint of commutable distances. There are both Swedish (Sandow, 

2011) and European studies (Ham et al., 2001; Ham, 2001; van Ommeren, J.N. et al., 1996) suggesting that 

daily commutes is acceptable within 40-50km (both ways) or 45 minutes (one way). In Sweden, daily  

journeys related to business, work or education averages 32 minutes (Trafikanalys, 2017), while around 

11% have longer daily work-commutes (Sandow, 2011). Commuting has generally extended over time, but 

such developments varies greatly between regions within Sweden and is dependent upon region-specific 

factors (Gil Solá and Vilhelmson, 2012).  

Re-specifying the commuting belt runs into a methodological issue called the modifiable unit area problem 

(MAUP). The study areas aren’t large enough to accurately measure the outer limit of commutable distances 

(~20km radius), without the spatial extent of the study area (municipality-wide) influencing the results. The 

number of commutable workplaces for multiple individuals would be measured too low for individuals 

residing close to the border of the study area (i.e. potential workplaces are within the commutable distance 

of the individual, and therefore should be included, but is outside of the study area, and therefore is not). 

The commuting belt distance is therefore defined in two alternate ways; a narrow radius of 4 km (in 

accordance with spatial mismatch literature) and a wider radius of 10km (to avoid MAUP, but approach 

Swedish travel behavior). A narrow radius does not the qualitatively change the jobs to working age 

population relationship (Ong and Blumenberg, 1998). It does lead to underestimating the influence of 

spatial access, but nevertheless captures a large part of daily commutes (since a substantial part of the 

workforce commutes over long-distances, yet these are still in minority). However, widening the radius 

first runs into the problem of MAUP and eventually defeats the ambition of testing the influence spatial 

proximity (how the amount nearby job opportunities influencing on employment). Therefore, to maintain 

methodological accuracy, the commutable belt is tested according to US-conditions (4km) and according 

to conditions in between US and Sweden (10km). This corresponds to 50% travelling less than 5km, 79% 

less than 10km and 95% less than 50km (Sundsvall municipality, 2017). 
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Table 5 Mean individual characteristics, by household income-groups, 2015 

HH Income-level* Highest High  Mid Low Lowest 

Disposable income (100-SEK)  3 585  2 509  2 242  1 959  1 246 
Employment (d)     0.792     0.762     0.576     0.572     0.225 
Education, Lower (d)     0.158     0.168     0.218     0.257     0.379 
Education, Upper (d)      0.483     0.552     0.548     0.557     0.493 
Education, Bachelor (d)     0.359     0.281     0.234     0.186     0.128 
Age <22 (d)     0.094     0.048     0.038     0.031     0.062 
Age 22-64 (d)     0.713     0.741     0.592     0.586     0.434 
Age >64 (d)     0.094     0.137     0.307     0.337     0.460 
Gender (d)     0.481     0.487     0.461     0.503     0.574 
Single (d)     0.035     0.072     0.338     0.647     0.941 
Female-headed (d)     0.007     0.021     0.064     0.069     0.029 
Kids (n)     3.453     3.114     2.283     1.593     1.145 
Native Partner (d)     0.691     0.735     0.488     0.257     0.021 
Native (d)     0.954     0.932     0.899     0.890     0.830 
GN/CEE Immigrant (d)     0.026     0.034     0.044     0.047     0.067 
GS Immigrant(d)     0.020     0.034     0.057     0.062     0.103 
Cars (n)     1.557     1.679     1.316     0.951     0.514 
Workplaces neighborhood (n)  1 218  1 086  1 612  1 976  2 106 
Workplaces commute (n) 45 027 39 071 47 913 54 288 55 665 

Notes: (d) dummy, (n) count, * approx. 32 000 per group (~equal sizes). 25 985 income missing 

5.2 REGRESSION ANALYSIS 
Descriptive geostatistics and bivariate correlations starts to describe the relationships that influence labor 

market outcomes but can’t handle multivariate relationships. Nor does it provide conclusive evidence that 

any of the specified variables are necessary or powerful predictors of employment outcomes (other than 

what can be said from theory). In order to separate the contributions of individual causal factors multivariate 

methods are required, which allows both the strength and significance of each regressor to be tested and 

combined. The following section describes the conceptual relationships between the regressors and 

employment outcomes. There are several ways to estimate causal relationships and a few that are applicable 

to this study. The most straight-forward modelling technique, an ordinary least square regression (OLS), is 

used as the baseline. While this technique needs some adjustments to estimate transportation mismatch 

properly, it should usually be expected that a strong relationship needs few to none of such adjustments. 

Nevertheless, to correct for weaknesses of the OLS model a two staged least square model (2SLS) is opted 

for correct 

To reliably estimate how the spatial accessibility to job opportunities and transportation opportunities 

influences employment, two key questions need to be addressed. Firstly, what other relevant characteristics 

for job matching needs to be controlled for? Secondly, how can the simultaneity issues inherent in car 

ownership be dealt with? It is necessary to address both questions in order to produce unbiased estimates 

of employment outcomes. 

To deal with the first issue, of adequate controllers, the theoretical section informs several choices of 

controlling variables. This is the vector of population characteristics that was described and correlated in 

the previous section. Variables that can be drawn from that overview are: native-immigrant/GS (country-

of-origin), city size, number of jobs, variety of jobs (line of business), civil status, partnership status, 

children, formal skills (education) and gender (as well as availability of accessible job opportunities and 

the availability of some means of transportation). A previously unmentioned variable is age, which is 
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important to account for life-cycle behavior, since young adults attend school and elderly retire. The vector 

of population characteristics (see table 5) represent the ethnic, socioeconomic and demographic 

composition of the population as it, alongside the spatial and transportation mismatch, influences 

employment-outcomes.  

Using an ordinary least square (OLS) regression technique, employment (E) for the ith individual can be 

understood as a function of population characteristics (X), job access (J) and transportation access (T):  

Ei = Xi Ji Ti 

Eq 1 

Because most workers are not employed in the same neighborhood as they live in, job access (J) becomes 

a way of measuring spatial mismatch. Job access is sensitive to distance, which can be measured by 

Euclidean (bird’s way) or Manhattan (within a network) travel time or distance. Here a four km Euclidean 

distance was opted for, which is a common breakpoint for commuting distances (Ong and Miller, 2005). 

Transportation access (T) is best measured by car ownership, but this runs into the issue of simultaneity 

between car ownership and employment (explaining each other). The ordinary least squares (OLS) 

technique above assumes unidirectional causality and will otherwise produce biased estimates. So 

understanding the role of access to a car in this relationship requires addressing whether it is the absence of 

a car that hinders employment, or the lack of employment that lowers car access. Conceptually this 

translates into employment (E) as a function of population characteristics (X), job access (J), and car 

ownership (A). While at the same time, car ownership (A) is a function of income (Y), and thus employment 

(E), as well as additional characteristics (D) that influence the demand for automobiles:  

Ei = Xi Ji Ai 

Eq 2 

𝐴𝑖 = 𝑌𝑖 (𝐸𝑖) 𝐷𝑖 

Eq 3 

This issue might be addressed through solving the system of simultaneous equations, alternatively it might 

be addressed through estimating car ownership by using instrumental variables that are highly correlated to 

car ownership, but not to equation 3. As car ownership strongly determines the use of public transport (Ong 

and Miller, 2005), carless households is the best measurement of lacking transportation access. The 

simultaneity in eq. 2-3 is avoided by estimating car ownership as a function of exogenous factors:  

�̂�𝑖 = 𝑁𝑖  𝑇𝑖  𝐶𝑖 

Eq 4 

The estimated car ownership (Â) is a function of potential activities within an area (N), alternative 

transportation (T) and cost of car ownership (C). Potential activities (N) is proxied by population density. 

Availability of alternative transportation (T) can be used as an instrument, either as access (less than 400m 

radius to a bus stop) or, predicated upon access, as a function of departures per hour and direction during 

peak hours (07-09 am) * seating/standing capacity per bus. Capacity averages 40,5 for sitting and 96,6 with 

standing in Sundsvall and in Örnsköldsvik 43,38 for sitting and 58,17 with standing). Walkable access is 

commonly understood as having a station within 400 meters (or 10 minutes) walk from home. A cost-factor 

of car ownership (C) is lacking, such as insurance data, which lowers the accuracy of the combined estimate 

measurement. Additionally, the alternate transportation data only covers the local public transportation 
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network in Örnsköldsvik and Sundsvall. This means that (C) is lacking throughout the study area and (T) 

is lacking outside the municipal capitals, which makes the estimation its strongest within those cities, 

weaker outside them and still with a weakness in cost of car ownership. Using a two-staged least square 

regression technique (2SLS), car ownership (A) is estimated into (Â), using instrumental variables. With 

endogeneity controlled for, employment can be correctly estimated as follows (equation 1 is modified into 

equation 5 and rewritten for operationalization as equation 6).  

𝐸𝑖 = 𝑋𝑖 𝐽𝑖 �̂�𝑖 

Eq 5 

𝐸𝑖 = 𝛽0 + 𝛽1𝑋𝑖 + 𝛽2𝐽𝑖 + 𝛽2Â𝑖  𝑋𝑖 + ℇ𝑖 

Eq 6 

Employment of the individual (i) is therefore a function of the vector of individual characteristics (X), job 

access (J) and the estimated transportation access (Â), when population density (N) and binary access 

alternative transportation (T) acts as instruments. β0 is the intercept, all other β-coefficients are the strength 

of change for each variable and the unobserved factors are absorbed into the error term (Ɛ).  

In addition to normal regression assumptions that tests for i.i.d. (non-related, homogenous & 

heteroscedastic distribution of residuals), two staged least squares need to address (a) if an explanatory 

variable is endogenous, (b) if all instruments are valid and (c) if the valid instruments are strong. The first 

is tested in a Durbin-Wu-Haussman-test where the null hypothesis (H0) is endogeneity. For endogeneity to 

be present, the null hypothesis needs to be accepted (p-value < 0.05). If rejected, the alternate hypothesis 

(HA) of non-endogeneity is accepted instead, and the exogenous variable would therefore need an 

instrument. However, if accepted the variable needs an instrument in order to be properly specified. This 

often the hardest part because it necessitates one or more valid instruments. To see if the instrument(s) are 

valid, the same estimation is run using a GMM-technique. A Hansen’s J Chi2-test identifies eventual over-

identifying restrictions. For valid instruments the null hypothesis needs to be rejected (p-value > 0.05), 

which leads to testing if the valid instruments are strong or weak. This is done by looking at the first stage 

of the 2SLS. If the partial F-statistic > 10, then the instruments are strong and may be used.  

5.3 NETWORK ANALYSIS 
The network analysis in this paper employs a multicriteria analysis to measure the quality, efficacy and 

efficiency of the public transport networks in Sundsvall city and Örnsköldsvik city. Combining the geodata 

of bus stops (DinTur) with official timetables (DinTur) has allowed for the construction of bus lines, service 

provision and public transportation networks. These are situated within the road network (NVDB), which 

forms the basis for measuring Manhattan-distances. However, maps report bus lines over Euclidean 

distances because the order and frequency of service at each stop is known while the exact route between 

them isn’t. The networks are connected to the population- and workplace-databases (ASTRID), enabling 

the performance to be evaluated both in relation to the structure of the network and how it serves the 

population and business sector. The spatial extent of each city and suburban area is according to Statistics 

Sweden’s latest definition and is used to map city-borders. To evaluate the performance of the urban public 

transportation networks, seven measurements were constructed that targets the efficiency (input) and 

effectiveness (output) of all station’s and interconnections: demographic pressure (PD), service area (SA), 

service intensity (SI), closeness centrality (CC), betweenness centrality (BC), degree centrality (DC) and 

nodal connectivity (NC).  
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The first three measures (demographic pressure, catchment area and service area) captures the impact of 

each station, while the latter five captures the productivity of each station (closeness centrality, Betweenness 

centrality, degree centrality, service intensity and nodal connectivity), while the latter two also partly 

captures the quality of its services (service intensity and nodal connectivity). Closeness, betweenness and 

degree are contrasting conceptualizations and methods to measure the centrality of a station in the network. 

Their differences serve to contrast the different meanings of centrality. Closeness captures the station’s 

capacity to reach all other stations when other stations can act as bridges to other bus lines, a transfer-

dependent centrality. Betweenness captures the station’s strength in acting as a bridge to reaching all 

stations from any station in the network, a transferring centrality. Degree captures the how much of the 

network is reached from the station without bridges, a transfer-free centrality. Finally, all eight measures 

were normalized (ranging 1-10) and combined into a composite index to evaluate the overall performance 

of each station within the network. The same measures and methods were used for both Sundsvall’s and 

Örnsköldsvik’s urban public transport networks. The following section will describe the equations involved 

in these measures (which has been executed using Excel, Stata and ArcGIS). 

The Demographic Pressure (DP) of each station (i) measures the number of possible public transport users 

residing within a radius of 400 m for walking distance (pop400): 

DPi = pop400i 

Eq 7 

The Service Area (SA) of each station (i) measures the number of workplaces within a radius of 400 m for 

walking distance (jobs400)  

SAi = jobs400i 

Eq 8 

The Closeness Centrality (CC) of each station (i) measures the average the shortest path (P), or geodesic, 

between that station and all other stations (ij, when i ≠ 𝑗) in the network (N): 

CCi = [∑ P(i j)

N

j−1

] N − 1⁄  

Eq 9 

The Betweenness Centrality (BC) of each station (i) measures the ratio of shortest paths (P) between all 

other station-pairs (jk, when 𝑗 ≠ 𝑘 𝑎𝑛𝑑 𝑘 ∈ 𝑁) that pass by that station in the network (N): 

BCi = ∑ Pjk(i)

j<k

(N − 1)(N − 2)⁄  

Eq 10 

The Degree Centrality (DC) of each station (i) measures the number of reachable stations (R) along a path 

(ij, when 𝑖 ≠ 𝑗) of all stations in the network (N):  

DCi = ∑ R(ij) N − 1⁄  

Eq 11 
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The Service Intensity (SI) for each station (i) measures the number of public transport buses (V) per 

direction (D), that passes through a station during morning rush hours, 07-09 (RH):  

SIi = Vi Di RHi 

Eq 12 

The Nodal Connectivity (NC) of each station (i) is an index for its strength towards integration of services 

the stations that offer transfers with minimum disruption. It combines the measures of the number of links 

(R) converging in the station (ij, when 𝑖 ≠ 𝑗 𝑎𝑛𝑑 𝑗 ∈ 𝑁𝑖), the number of adjacent stations (N) and the 

number of public transport busses (F) departing per hour and direction from the station.  

NCi = (∑(Rij − 2)) ∗ Ni Fi 

Eq 13 

To evaluate the combined performance of each station within the local public transportation network, a 

composite index and a hierarchical cluster analysis was performed. The Composite Index (CI) of each 

station (i) is an index for its combined strength, when all measures were equally weighted (1-10) and 

summed up.  

CIi = DP̂i + SÂi + SÎi + CĈi + BĈi + DĈi + NĈi 

Eq 14 

Additionally, a hierarchical cluster analysis (HCA) was performed using Ward’s linkages. The method 

performs a natural grouping of similar objects, based on all seven measurements. The method seeks to 

optimize the number of clusters, which means to capture as much as possible of both the homogeneity 

within clusters and the heterogeneity between clusters. Optimization was done with the help of two 

statistical tests and dendrograms. In the Calinsky/Harabasz-test high score is optimal, while low score is 

optimal in the Duda/Hart-test (see Table 6). Together they indicate an optimal solution. The clustering 

tendencies can be visually controlled via a dendrogram (see Figure 5 and Figure 6). While the tests report 

the strength of using each cluster solution, they often indicate multiple optimums (2nd optimum is 7/8, then 

10, then 12) which is where research strategy intervenes. In this case, as few strong clusters as possible is 

preferred to enable visual comparisons. Given the nature and scale of the analysis, increasing the number 

of clusters introduces unnecessary complexity to the purpose of a general evaluation of the public 

transportation networks. While the pseudo F rises consistently, the first four resp. five steps are the steepest 

meaning that it deems that many clusters to be optimal. The pseudo T2 has its first low point in four resp. 

five clusters. Consequently, the performance categorization of bus stops reports four resp. five clusters. 
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Table 6 Tests for cluster solution, Örnsköldsvik & Sundsvall 

 Örnsköldsvik Sundsvall 

Number of 
clusters 

Calinsky /Harabasz 
pseudo F  

Duda/Hart  
pseudo T2 

Calinsky/Harabasz  
pseudo F  

Duda/Hart  
pseudo T2 

1 - 471.53 - 46.06 
2 471.53 591.73 46.6 68.36 
3 4 260.60 173.64 71.06 86.68 
4 5 583.15 49.29 98.15 128.06 
5 5 679.30 84.78 123.12 21.59 
6 5 868.96 783.89 147.60 150.43 
7 6 266.83 58.81 176.93 49.04 
8 7 398.29 55.80 214.12 4.13 
9 8 454.10 48.15 253.22 18.90 
10 9 327.08 36.21 280.61 3.78 
11 10 857.05 80.90 300.65 51.86 
12 13 522.49 40.96 332.35 5.93 
13 14 501.10 58.64 353.85 17.87 
14 15 704.71 14.68 358.12 12.40 
15 16 767.03 3.40 364.42 - 

 

6 RESULTS 

6.1 SPATIAL STRUCTURES 
Descriptive statistics is reported concerning the overall study area (both Örnsköldsvik and Sundsvall 

municipalities). The population averages a yearly income of 230 000 SEK, where 43% has finished upper 

schooling (gymnasium) and 20% a bachelor’s degree or more. The population is predominantly native 

(90%), within working ages (73%) and balanced between the sexes (50/50). On average the population has 

2.6 kids and one car, and a third of the population is in a cohabiting partnership (married or not). Retirees 

are much more numerous than the younger population (over than 4 times as many) and among the foreign-

born origins in the global south (5% of all population) is more common than the global north. 

Figure 5 Dendrogram for cluster solution, Örnsköldsvik Figure 6 Dendrogram for cluster solution, Sundsvall 
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Autocorrelation between variables is controlled for in table 4 and never exceeds 0.8 (which is the commonly 

used breakpoint to determine if the inherent relatedness of two variables makes them unsuitable for 

estimations). Two sets explanatory of variables approaches the breakpoint without exceeding it: (a) 

partnership-status is positively related to the number of kids (0,69), and (b) native origin is positively related 

to origin in global south (0,74). While the first naturally correlates, the latter set correlates because natives 

makes up for almost the entire population (96%). Nevertheless, both sets of variables are theoretically sound 

explanatory variables and falls within the limits of what is statistically acceptable in order to proceed.  

Mean characteristics by income group of households is reported in table 5 by quantile means (20% of 

households in each group). The affluence or poverty of households is related to all individual characteristics, 

as well as the access to workplaces and transportation. Among the most affluent households it is especially 

common to be native, in a partnership, highly educated, young or working age, have three kids and more 

than one car. All these socioeconomic measures are less common for less affluent household. Reversely, it 

is more common among the poorest households to live near more workplaces, be female or retired, and 

have a short education or a female-headed household. Note however that common is indeed the operative 

word as it would be an ecological fallacy to assume that a specific individual necessarily would be 

characterized according to his or her income-group.  

Table 7-8 reports the quantile means for each municipal capital, where the same socioeconomic trends can 

be seen but with different means. Örnsköldsvik resembles the overall means, while both transportation-

dependent and -independent access to workplaces is substantially higher in Sundsvall. Among Sundsvall’s 

affluent households it’s more common than in Örnsköldsvik to be single, of working age, higher educated 

and obtain a higher income.   

 

Table 7 Mean individual characteristics, by household incomes in Örnsköldsvik, 2015 

HH Income-level* Highest High Mid Low Lowest 

Disposable income (100-SEK) 3 572 2 486 2 242 2 002 1 294 
Employment (d) 0.787 0.756 0.560 0.581 0.237 

Education, Lower (d) 0.158 0.160 0.199 0.229 0.374 
Education, Upper (d) 0.459 0.545 0.546 0.572 0.492 

Education, Bachelor (d) 0.383 0.295 0.255 0.200 0.134 
Age <22 (d) 0.100 0.045 0.034 0.032 0.070 

Age 22-64 (d) 0.708 0.735 0.574 0.580 0.404 
Age >64 (d) 0.092 0.139 0.326 0.343 0.480 
Gender (d) 0.488 0.493 0.449 0.495 0.629 
Single (d) 0.032 0.057 0.342 0.668 0.953 

Female-headed (d) 0.007 0.017 0.055 0.060 0.021 
Kids (n) 3.507 3.113 2.237 1.525 1.118 

Native Partner (d) 0.689 0.761 0.493 0.256 0.016 
Native (d) 0.958 0.939 0.911 0.915 0.854 

GN/CEE Immigrant (d) 0.026 0.027 0.034 0.032 0.050 
GS Immigrant(d) 0.016 0.033 0.055 0.053 0.096 

Cars (n) 1.473 1.575 1.184 0.875 0.426 
Workplaces neighborhood (n) 1 882 1 267 2 017 2 419 2 691 

Workplaces commute (n) 38 428 39 244 43 562 46 454 46 986 
Notes: (n) count, (d) dummy, * approx. 4 200 per group (~equal sizes) and 4 361 income missing 
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Table 8 Mean individual characteristics, by household incomes in Örnsköldsvik, 2015 

HH Income-level* Highest High Mid Low Lowest 

Disposable income (100-SEK) 3 572 2 486 2 242 2 002 1 294 
Employment (d) 0.787 0.756 0.560 0.581 0.237 

Education, Lower (d) 0.158 0.160 0.199 0.229 0.374 
Education, Upper (d) 0.459 0.545 0.546 0.572 0.492 

Education, Bachelor (d) 0.383 0.295 0.255 0.200 0.134 
Age <22 (d) 0.100 0.045 0.034 0.032 0.070 

Age 22-64 (d) 0.708 0.735 0.574 0.580 0.404 
Age >64 (d) 0.092 0.139 0.326 0.343 0.480 
Gender (d) 0.488 0.493 0.449 0.495 0.629 
Single (d) 0.032 0.057 0.342 0.668 0.953 

Female-headed (d) 0.007 0.017 0.055 0.060 0.021 
Kids (n) 3.507 3.113 2.237 1.525 1.118 

Native Partner (d) 0.689 0.761 0.493 0.256 0.016 
Native (d) 0.958 0.939 0.911 0.915 0.854 

GN/CEE Immigrant (d) 0.026 0.027 0.034 0.032 0.050 
GS Immigrant(d) 0.016 0.033 0.055 0.053 0.096 

Cars (n) 1.473 1.575 1.184 0.875 0.426 
Workplaces neighborhood (n) 1 882 1 267 2 017 2 419 2 691 

Workplaces commute (n) 38 428 39 244 43 562 46 454 46 986 
Notes: (n) count, (d) dummy, * approx. 4 200 per group (~equal sizes) and 4 361 income missing 
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Figure 8 Point density maps for Örnsköldsvik, 2015 

Density of population, working population, workplaces and car ownership (by population), for each city is 

reported in Figure 7-8 (per km2). For Sundsvall (Figure 7), the population mainly clusters around the city 

center and in an arc around the coast, as well as in a three smaller population clusters (less than 2 000 inh). 

The city-border tells of an urban sprawl that along major roads. The north-eastern parts have low population 

densities but have been notably urbanized around their major roads compared to the narrow growth 

corridors stretching south and west. Working age population is even more centralized towards the city 

center along with four other areas. Workplace-density mainly clusters to the city center, but with a three to 

four minor clusters spread out through the city (two external). The transitions between high to low 

concentration of workplaces is steeper than for population. The population live close to the workplace 

clusters. The pattern of where the poorest households resides suggests a few areas of underrepresentation 
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(Södermalm, Sidsjö, Haga and Bydalen) and overrepresentation (around Bergsåker, Skönsberg, a line south 

of central business district, Hovid, Finsta).  

Car ownership follows an inverse pattern to the population- and workplace-densities, but with several 

clusters. Two cars per household is most common in the study area, while one car to none is common in 

and around the city center, and in an arc around the coast from Skönsberg to the city center to Skönsmon, 

which is also the inverse pattern of household incomes. The forces at play may be that centrality counters 

the ubiquity of car ownership or simply that the lower incomes necessitate these households to own fewer 

to no cars. Centrally located households may instead depend upon a sufficient access to, and service 

intensity of, public transportation.  

In contrast to Sundsvall, the substantially smaller city of Örnsköldsvik sprawls more and is spreading out 

along its major roads. The urban sprawl stretches the city longer, and the sprawl is narrower along its growth 

corridors than in Sundsvall. Its population-density peaks at less than a third of Sundsvall, but clusters 

similarly around the city center (along with four secondary clusters). The localization of the business-sector 

peaks around the same figures as in Sundsvall and is highly centralized towards the city center, but two to 

three smaller clusters are found (one external). The cluster is substantially smaller and complemented by 

two smaller clusters in Överhörnäs and Eriksro. The poorest households cluster at Vikingagatan, 

Parkskolan, Västerås, Gene and Högland, and are virtually non-present around Krokstavägen, Hörnett, 

Bonaset, Järved, Översjäla, Själevad and Gimåt. Foreign-born are clustered by Vikingagatan and 

Parkskolan. Compared to Sundsvall the segregation is less pronounced overall. Poor households rarely form 

the majority in an area. Car ownership is inversely related to the city center and found in six major clusters 

along the major roads in each direction from the city center.  
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Figure 7 Point density maps for Sundsvall city, 2015 

 

Figure 8 Point density maps for Örnsköldsvik, 2015 

6.2 ESTIMATING SPATIAL & TRANSPORTATIONAL MISMATCH 
Table 9 reports the results of the baseline regression, an ordinary least square (OLS) technique. The vector 

of population characteristics, car ownership and proximate workplaces are treated as influencing factors for 

employment-outcomes and as such explain 54-60% of the variation between who is employed and who is 

not. As expected from theory, the results confirm the validity of all influencing variables (p<0,05 for each 

explanatory variable meaning reliable estimations with less than 5%, 1% or 0,1% chance of a false positive). 

Higher education has a positive influence on employment-outcomes. Age is slightly positive for youths and 

strongly negative for retirees. The first is somewhat unexpected but is likely explained by a high breakpoint 

in the definition of youth. While many still studies in the years just before turning 22, others have moved 
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on to employment. Similar notions hold for the retiree-category that only captures a general retirement age, 

the relationship is nevertheless very strong. Being female has a negative influence on employment, while 

being part of a female-headed household instead influence employment positively. Being single has a highly 

positive premium, but if in a relationship, a native partner is even higher of a premium. Number of kids has 

a negative influence, though very small. For immigrants, origins in the global north or global south holds 

substantial difference. This confirms previous evidence of a native/GS/GN divide in Sweden (see 

Andersson, 2006; Strömgren, 2014). Car ownership has a positive influence on employment while, contrary 

to notions of the spatial mismatch literature, the effect of access to workplaces is miniscule, although 

significant. Nevertheless, while the baseline OLS gives a hint about the relationships to be investigated any 

interpretations of the baseline OLS should be done with caution. This is due to expected simultaneity-issues 

in the car ownership being both an influencer of employment and influenced by it (see the discussion on 

regression analysis in the method section).  

The results reported in Table 9. Endogeneity was confirmed, suggesting instruments are needed. Population 

density and optimal access to bus stops (> 400m) were confirmed as valid and strong instruments for 

estimating the endogenous regressor (car ownership). Results report job access within 400m and 4 km, but 

job access within 10km was also estimated with small differences. 10km commutable distances is closer to 

the general Swedish travel behaviors, but it proved no difference for the influence of spatial mismatch (still 

significantly miniscule effect) which is why table 9 is reported in its original design. 

Note that data on population density is available in the entire study area, while data on public transportation 

is only available in Sundsvall city and Örnsköldsvik city meaning that the models assume public 

transportation for everyday travel is only available the major cities. This is an oversimplification, but one 

that has significance overall (while using cities in themselves as instruments does not). Neither does service 

intensity help to provide stronger instruments.  

The better specified 2SLS models produce a lower but still substantial explanatory power (adjusted R2) of 

45% and notably changes the influence of a few variables. Being female, cohabiting with a partner or having 

a native partner is less of a disadvantage for employment than originally estimated, yet still present and 

significant (except for being female in Sundsvall which is a non-significant influence). Job access is still 

significant, but its effects are miniscule. The biggest difference is transportation access, which is 

substantially more powerful than initially estimated. 

While there are substantial differences in the spatial access to workplaces for individuals and households, 

the results suggest that spatial access is a minor factor compared to transportation access in both 

municipalities and Sundsvall city. Transportation access is of similar importance to the premiered social 

demographics for individual employment. 

 

  



Umeå University, Master thesis by Oscar Uneklint (2018) P a g e  |  3 6  

 

 

Table 9 Regression results of employment outcomes in Örnsköldsvik & Sundsvall municipalities and cities, 2015 

Variables Baseline OLS 2SLS 

 Both mun. Sundsvall Örnsköldsvik Both mun. Sundsvall Örnsköldsvik 
Constant 0.152*** 0.131*** 0.155*** 0.109*** 0.071*** - 
 (0.004) (0.008) (0.012) (0.006) (0.018)  
Upper school  0.293*** 0.292*** 0.289*** 0.242*** 0.234*** - 
(Lower) (0.002) (0.004) (0.006) (0.005) (0.016)  
Bachelor 0.359*** 0.364*** 0.354*** 0.319*** 0.305*** - 
(Lower) (0.003) (0.005) (0.006) (0.005) (0.016)  
Age <22  0.111*** 0.041*** 0.130*** 0.161*** 0.103*** - 
(22-64) (0.004) (0.007) (0.010) (0.006) (0.018)  
Age >64  -0.604*** -0.625*** -0.641*** -0.567*** -0.611*** - 
(22-64) (0.002) (0.004) (0.005) (0.004) (0.006)  
Woman  -0.049*** -0.031*** -0.041*** -0.028*** -0.011 - 
 (no) (0.002) (0.003) (0.004) (0.003) (0.006)  
Single  0.352*** 0.318*** 0.354*** 0.292*** 0.289*** - 
(yes) (0.004) (0.006) (0.008) (0.007) (0.010)  
Female-headed  0.058*** 0.054*** 0.044*** 0.060*** 0.041*** - 
(no) (0.005) (0.008) (0.013) (0.006) (0.010)  
Kids -0.004*** -0.004* -0.008*** -0.007*** -0.006** - 
 (0.001) (0.002) (0.002) (0.001) (0.002)  
Native partner  0.415*** 0.359*** 0.396*** 0.244*** 0.205*** - 
(yes) (0.003) (0.005) (0.007) (0.015) (0.040)  
GN/CEE imm.  -0.010* -0.016* 0.003 -0.028*** -0.038*** - 
  (native) (0.004) (0.007) (0.012) (0.005) (0.009)  
GS immigrant  -0.086*** -0.049*** -0.106*** -0.088*** -0.068*** - 
 (native) (0.004) (0.006) (0.009) (0.004) (0.008)  
Cars 0.037*** 0.068*** 0.054*** 0.157*** 0.222*** - 
  (0.001) (0.002) (0.002) (0.010) (0.040)  
Job access 400m 0.000** 0.000** 0.000 0.000*** 0.000*** - 
neighborhood (0.000) (0.000) (0.000) (0.000) (0.000)  
Job access 4km -0.000*** 0.000** -0.000 0.000*** 0.000*** - 
commute (0.000) (0.000) (0.000) (0.000) (0.000)  

R2  0.554*** 0.536*** 0.600*** 0.457*** 0.453*** - 
N 153 053 153 053 25 941 153 053 54 316 - 

* p<0.05, ** p<0.01, *** p<0.001, reference and se reported in brackets, estimated car ownership and adjusted R2 in italic 

6.3 EQUITY OF URBAN PUBLIC TRANSPORTATION  

6.3.1 ÖRNSKÖLDSVIK 
Table 10-11 summarizes the coverage of public transportation in Örnsköldsvik by closeness to nearest 

station. The discrepancy between the tables shows the difference between measuring in absolute distance 

(Euclidean) and distance over a network (Manhattan). The comparative catchment areas can sometimes be 

rather unexpected. The public transportation services presumably seek to optimize its coverage towards 

residences and workplaces. Access within 200 meters is optimal (walkable within 5 minutes), 400 meters 

is still adequate (walkable within 10 min) but anything beyond starts to increase the comparative 

disadvantage of traveling to a bus stop for its services instead of using a car. Another reason for the 200-
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meter optimum is that not all potential passengers are equally abled and speedy walkers; kids, elderly or 

functionally disabled might then reach the bus stop in 10 min walk and still be adequately served.  

In Euclidean distance (or the bird’s way), almost half the inhabitants live within 200 m of their nearest bus 

stop (47%) and a substantial majority of inhabitants live within 400 m of their nearest bus stop (79%). Still 

a fifth (20%) live outside the reach of the local public transportation network. Comparing the coverage in 

terms of inhabitants and area, its apparent that the public transportation network is strategically attuned to 

where the population lives (travel origins). However, when accounting for the road network access it 

predicated upon (Manhattan) distance paints a slightly different picture. The catchment areas are 

considerably worse when the road networks that people travel by is considered. Rather than half of the 

population, only a fourth resides within 200 m of a bus stop (27%, rather than 47%). Instead half of the 

population resides within 400 m of a bus stop.  

Table 10 Service area by Euclidean-distance in Örnsköldsvik, 2015 

Closest station Inhabitants Area 

 N % m2 % 
– 50 m 1 581 4 % 650 000 2 % 
– 100 m 4 266 12 % 1 960 000 6 % 
– 200 m 11 225 31 % 5 880 000 19 % 
– 400 m 11 685 32 % 7 440 000 24 % 
– 1000 m 3 734 10 % 5 000 000 16 % 
– 2000 m 1 281 4 % 3 190 000 10 % 
– 4000 m 1 548 4 % 4 210 000 14 % 
– 5000 m 839 2 % 2 340 000 8 % 

 36 159 100 % 30 670 000 100 % 
 

Table 11 Service area by Manhattan-distance in Örnsköldsvik, 2015 

Closest station Inhabitants Workplaces Area 

 N % N % m2 % 
– 50 m 1 983 5 % 400 1 % 4 900 000 16 % 
– 100 m 1 636 5 % 2 366 4 % 720 000 2 % 
– 200 m 6 146 17 % 25 730 44 % 2 570 000 8 % 
– 400 m 9 919 27 % 16 183 27 % 5 140 000 17 % 
– 1000 m 7 932 22 % 10 876 18 % 5 340 000 17 % 
– 2000 m 1 496 4 % 1 586 3 % 2 080 000 7 % 
– 4000 m 2 609 7 % 1 787 3 % 2 860 000 9 % 
– 5000 m 4 436 12 % 207 0 % 7 060 000 23 % 

 36 159 100 % 59 135 100 % 30 670 000 100 % 

 

While catchment areas capture the public transportation networks coverage of services on the origin-side, 

table 11 also include services areas of all stations, which captures the destination-side of its coverage. Half 

of the workplaces (49%) have good accessibility to public transport (are located within 200% of a bus stop). 

Three of four workplaces (76%) have adequate accessibility (located within 400 m of a bus stop). Half of 

the population (48%) reside outside of adequate reach of the public transportation network (more than 400 

m to the nearest station), which suggests that other sets of travel destinations might be less accessible (e.g. 

recreational-, bulk shopping-areas or leisure activities with larger land requirements, such as golf clubs). 
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Considering that workplaces are highly centralized to the city center the accessibility to work is good to 

adequate, which suggests that travelling by bus is a viable option for most inhabitants of Örnsköldsvik.  

6.3.2 SUNDSVALL 
Table 12-13 summarizes the coverage of public transportation in Sundsvall by distance to closest station in 

Euclidean and Manhattan distances. Sundsvall is substantially larger in all measurements, which implies a 

rather different spatial structure for the bus network to serve. This has already been described in previous 

density measures. Nevertheless, the relative distributions of each network can be compared. At a first glance 

the service area of the local bus network in Sundsvall seems rather similar to that of Örnsköldsvik, but in 

reality, there are substantial differences between the two. 

In Euclidean distance (Table 12), almost half of Sundsvall’s population is optimally reached (within 200m), 

both for working age (45%), foreign-born (44%) and overall (44%). Workplaces are even more accessible 

(52%) and the areal coverage is substantially lower (33%), an indication of how well the bus network is 

attuned to where people live and work rather than undiscerning areal coverage. If access can be slightly 

lower but still acceptable (within 400m) the vast majority of origins/destinations are served (84%), while 

the areal coverage is still substantially lower (68%). However, considering the road network that access is 

predicated upon changes the actual coverage substantially (table 13). Optimal access (within 200m) is 

uncommon in Sundsvall. Regarding the place of residence, only one in ten is optimally served (10%). 

Foreign-born are lacking is access (10%), while the working age population is slightly better served (12%). 

If the access can decrease to acceptable distances (less than 400m), then the bus system is accessible to 

about one in four individuals/workplaces: 27% of the overall population, 27% of workplaces, 29% of 

working age population and 22% of the foreign-born population. Foreign-born are residing in areas of 

notable transportation disadvantage in Sundsvall. The areal coverage is in fact equal to the coverage of 

foreign-born. Considering the disadvantage of foreign-born on the labor market, car ownership is less likely 

and lacking access to public transportation is therefore comparatively worse for foreign-born, than natives. 

Considering that the residential market is open, the local bus infrastructure is in a continual interplay with 

the relocations of individuals and workplaces within the urban fabric which is necessary to evaluate at 

regular intervals to provide a well attuned service. As is, most of Sundsvall is outside of adequate reach by 

the local bus network. Notably, this apparent lack of access is without considering further potential 

limitations within the system, which will be addressed below. 

Table 12 Service area by Euclidean distance in Sundsvall, 2015 

Closest station Inhabitants Workplaces Working age Foreign-born Area 

  N % N % N % N % % 
-50 1 370 2% 4 391 3% 766 3% 1 182 2% 3% 
-100 5 264 9% 18 932 13% 2 831 9% 4 491 9% 7% 
-200 18 862 33% 52 052 36% 10 065 33% 16 439 33% 23% 
-400 23 006 40% 46 463 32% 12 045 40% 20 302 40% 35% 
-1 000 7 718 13% 21 175 15% 4 054 13% 6 872 14% 28% 
-2 000 1 217 2% 1 432 1% 669 2% 1 051 2% 4% 
-4 000 - - - - - - - - - 
-5 000 - - - - - - - - - 

  57 437 100% 144 445 100% 30 430 100% 50 337 100% 100% 
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Table 13 Service area by Manhattan-distance in Sundsvall, 2015 

Closest station Inhabitants Workplaces Working age Foreign-born Area 

  N % N % N % N % % 
-50 233 0% 795 2% 140 0% 16 0% 0% 
-100 858 1% 713 1% 460 2% 145 2% 1% 
-200 5 262 9% 4 693 9% 2 912 10% 569 8% 6% 
-400 9 760 17% 8 888 17% 5 188 17% 872 12% 15% 
-1 000 12 717 22% 11 625 23% 6 877 23% 1 092 15% 26% 
-2 000 7 142 12% 6 251 12% 3 790 12% 891 13% 16% 
-4 000 7 945 14% 7 097 14% 4 067 13% 848 12% 18% 
-5 000 13 520 24% 10 853 21% 6 996 23% 2 667 38% 16% 

  57 437 100% 50 915 100% 30 430 100% 7 100 100% 100% 
 

6.4 STRENGTH & INTENSITY OF CONNECTIONS 
The equity of service stated above is based on a crude simplification of access to public transportation. The 

binary understanding of access/not describes the optimum of services provided if all inhabitants within 

reach always preferred to choose a bus when travelling locally. However, in order to correctly address the 

viability of using public transportation it is necessary to identify more elements of the network than simply 

binary access to its bus stops.  

To nuance the access of each bus stop, figure 9-10 maps out the structure of each network along with how 

well each bus stop and pairwise connection contribute to the integration of services in each city (i.e. the 

multiplicity and strength of connections). The measurements show two different elements of the networks 

that the binary understanding of accessibility is predicated upon. Without access, strength and intensity 

lacks passengers. Without departures, access and interconnectedness lacks vehicles. Without connections, 

access and frequency lacks destinations. Bus stops are assessed through the frequency of their departures 

(during weekday morning peaks between 07-09, by direction) and the pairwise connection are assessed 

through the intensity of their interconnections (bus lines, by direction). The comparable classification-

schemes allows absolute and relative analyses, within and between each network, variable or group. 

The number of interconnections falls of quickly, implying highly centralized networks which also can be 

easily distinguished on both maps with one major core (see the more detailed view of the city center and 

its central bus station). Relating to theory, both network structures are star-typologies that interconnects in 

a few central stations from which it stretches out several directions. The interconnectedness of each station 

generally falls off with more steps out from the central few hubs. resulting in poorly functioning public 

transportation close to edges of the city or network. The city center offers the most facilities (jobs, 

recreation, culture, shopping etc.) of any one area and is well served. Most lines converge there and in doing 

so, the bus network makes the city center accessible to most of the population. Put differently, it 

simultaneously strengthens the relative position of the city centers as the center of activities. In other words, 

it’s both an effect of preexisting relationships and an integral part of future developments.  

Comparing the structure and services of the two networks several differences emerge. Sundsvall’s local bus 

network includes four suburban localities (Stockvik, Ankarsvik, Selånger and Vi), which has therefore been 

included in the analysis. While urban sprawl is present in both cities, the larger population of Sundsvall is 

reflected in its larger spatial extent, its wider sprawl and its four suburban areas (which has a similarly 

narrow sprawl to Örnsköldsvik). 



Umeå University, Master thesis by Oscar Uneklint (2018) P a g e  |  4 0  

 

 

There are far fewer stations in Sundsvall than in Örnsköldsvik (114 compared to 166 in Örnsköldsvik city), 

which highlights a different planning logic. For one bus stop in Sundsvall there are 1.46 in Örnsköldsvik, 

despite the city being half its size. This translates into the performance of each system in several ways. 

While coverage is substantially higher in Örnsköldsvik, the service strength is substantially lower than in 

Sundsvall. This is especially apparent in the differing amount of moderately frequent departures. The 

amount of departures maintains strong to moderate frequencies throughout most of Sundsvall’s network 

during the morning peaks (commonly, 10 or 20 min between departures), while Örnsköldsvik suffers from 

low frequencies (generally 30 min or more between departures) that makes competitiveness of public 

transportation for the individual highly dependent on the timetables.  

While both networks are structured by a core-periphery logic, the interconnectedness is substantially higher 

in Örnsköldsvik (minimum, maximum and average). This is partly due to the larger number of possible 

stops (which both enables and necessitates higher interconnectivity), partly due to lines sharing major 

transportation corridors that provide higher speed limits and increased interconnectedness, while 

simultaneously decreasing coverage. In difference to Örnsköldsvik, Sundsvall central bus station feeds into 

Figure 9 Public transportation network typology in Örnsköldsvik, 2015 

 



Umeå University, Master thesis by Oscar Uneklint (2018) P a g e  |  4 1  

 

 

multiple lines that rarely share the use of the same major transportation corridors. This structure results in 

weaker interconnectivity, meaning that a few central stations are especially crucial for transfers (especially 

the central bus station). These structural differences are necessary given the spatial extent of Sundsvall. 

Örnsköldsvik has grown along major transportation corridors with a narrow urban sprawl which simplifies 

the service provision by the local bus network. In Sundsvall urban sprawl is wider and complemented by a 

radial city-growth and the emergence of a few sub centers and suburban areas which complicates the 

network structure if the operator seeks to optimize its service coverage. The network-structures reflects 

different choices in the trade-off between interconnectivity, frequency and coverage. Both networks feed 

most transfers into the city center, which strengthens the position of the city center and enables further 

regional or national access via bus, train or airplane. On the other hand, congestion and pollution are likely 

side effects of centralized systems.  

While intensity of connections and frequency of departures is positively related to the population and 

workplace densities (and inversely related to car ownership), they also vary substantially within each 

Figure 10 Public transportation network typology in Sundsvall, 2015 
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network. Such variations show how a binary understanding of access is overly simplified and needs to be 

complimented with other features of the network. Additional features for enabling interaction may be 

mapping out travel times comparative to alternative modes of travel (walking, bicycling or driving a car) 

etc. Nevertheless, it becomes apparent that commutability and general interactions over space varies greatly 

as a public transportation user. These structures, logics and trade-offs are favorable for some bus lines, 

places, socioeconomic groups (through the underlying residential segregation). For other lines, place and 

groups disadvantages in low accessibility and commutability might result in a less attractive area for 

economic activities or living conditions and a population with infrequent societal interactions or high 

dependence on cars (if financially possible).  

6.5 PERFORMANCE OF URBAN PUBLIC TRANSPORTATION  
Previous sections have reported on several aspects with relevance for the local public transportation; the 

underlying urban spatial structures (6.1), the importance of accessibility for employment (6.2), the equity 

of accessibility (6.3), the network structure along with its interconnectivity, strategic trade-offs and 

planning logics (6.4). These sections highlight that the performance of public transportation is dependent 

on several features (within and outside of the network itself) in order to meet user demands and optimize 

the services provided. This section therefore combines several complementing measures (coverage, 

strength, intensity and centrality), evaluates the performance of the network and highlights strengths and 

weaknesses (overall and for each individual bus stops). This is done in two ways; first the composite 

performance is assessed individually for each bus stop by normalizing and combining seven performance-

measures, then the bus stops are grouped together into classes of shared characteristics to identify weaker 

and stronger classes of bus stops as well as their sometimes-complementing functionality (coverage, 

strength, intensity, centrality and transferability). 

Figure 11-Figure 13 reports the composite index (CI) of bus stations relative to the network-optimum for 

each variable (i.e. between 7-70), which represents the overall strength of each bus stop within the network 

as pertaining to: demographic pressure (DP), service area (SA), service intensity (SI), closeness centrality 

(CC), betweenness centrality (BC), degree centrality (DC) and node connectivity (NC) of each bus stops 

combines into its composite index (CI). Composite index (CI) is measured by normalizing the strength of 

each variable (1-10) and combining them into an overall strength that is relative to the network-optimum 

in each category. What they measure, and their meaning is explained below. 

The first two variables (DP & SA) measure service coverage by points of origin (where people live) and 

points of destination (where people work). The third variable (SI) was mapped in figure 9-Figure 10 and 

measures the frequency of departures. It overtly represents the intensity of services provided, while covertly 

also representing the limit of potential travelers. The next three variables (CC, BC and DC) measures 

centrality in three relevant, but contrasting meanings. Closeness measures how many steps away all other 

stations are if transfers are deemed acceptable, meaning a transfer-dependent centrality. Betweenness 

instead measures what closeness is dependent upon; how well a station serves as a transfer point to 

interconnect the entire network (enabling transferability). Degree measures the transfer-free centrality, or 

how much of the network is reached from the station without changing buses. Finally, the seventh variable 

(NC) combines the amount of connections to/from a bus stop, the amount adjacent bus stops and the amount 

of bus departures per hour and direction (during morning peaks at 07-09). This represents the intensity by 

which the station is used.  

An alternate weighting is done to sort bus stops into classes with similar characteristics. This emphasizes 

the strengths and weaknesses of the networks along with the functionality and complementarity for each 

class in order to reach a strong and nuanced joint network performance. A hierarchical cluster analysis 
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(HCA) identified the number of relevant clusters and their mean group-characteristics (i.e. a natural 

grouping of bus stops based on their similarity and dissimilarity to other stops, in all measures). Optimizing 

the number of clusters means simultaneously capturing both the homogeneity within, and the heterogeneity 

between, clusters and was optimized at four clusters in Örnsköldsvik (Figure 12) and five clusters in 

Sundsvall (figure 14). 

6.5.1 ÖRNSKÖLDSVIK 
Figure 11-12 maps out the composite strength of each station in the urban bus network of Örnsköldsvik. 

The strength of bus stops is reported alongside distance to closest station for reference to its coverage in 

serving as the origin or destination point within the network (areas outside of city-border is excluded for 

clarity. For access to public transportation, distances that shouldn’t exceed 200 to be optimal, or 400 meters 

to be acceptable.  

  

Figure 11 Composite Index of bus stops in Örnsköldsvik, 2015 
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Very few bus stops are very strong overall. The network rather relies upon multiple weak to very weak 

stations feeding into the city center, which stands out as by three very strong nearby bus stops. There are 

several times more of the weakest than the strongest bus stops, while the other three categories are equally 

represented in the network but with different locational tendencies. Despite the overall star-like typology 

Figure 12 Cluster solution in Örnsköldsvik, 2015 
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there are a considerable amount of weak stations close to the city center, and reversely multiple moderate 

to strong bus stops are found close to the endpoints of the local bus network. Four main public transportation 

corridors stretch from the city center, and the northern one splits rapidly into give major corridors of 

moderate to strong bus stops. 

Figure 12 complements the overall strength with the different functions of the bus stops (reported in four 

clusters). Cluster 1 are the most distant stations in the network with the fewest departures and most likely 

need of transfers (degree centrality). They are by far the most numerous and serves as the most proximate 

points of origin for a substantial part of the population with adequate access to the network. Their peripheral 

locations make them important for coverage but lacking in most categories of actual service and centrality.  

Cluster 2 are stations along the major transportation corridors that are still nearby the city center enough to 

offer more departures. They are generally connected to more than one line, which enables higher 

accessibility without transfers and they are giving access to somewhat more potential travelers due to their 

location along major transportation corridors, where the population densities are generally higher.  

One central bus stop makes up its own cluster, due to its dissimilarity to all other stations (cluster 3). A 

substantial amount of travels would originate there but it stands out for its extreme service area (making an 

extreme amount of workplace destinations accessible via the transportation network), which makes the bus 

stop especially important to connect people to workplaces and the services in the city center. This is 

combined with a frequent service, high capacity and outstanding transfer-free and bridging centrality which 

makes the station well suited for its central position. It is rather poorly connected to transfer-stations, 

meaning that travelling to the few stations where direct access isn’t provided might still be rather 

cumbersome.  

Four bus stops stand out as the strongest stations in the network (cluster 4). They are centrally located with 

especially high service intensity (many peak hour departures in either direction) and degree centrality (many 

reachable bus stops without transferring).  

6.5.2 SUNDSVALL 
Figure 13-14 maps out the composite strength of each station within Sundsvall’s bus network. The strength 

of bus stops is reported alongside distance to closest station for reference to its coverage in serving as the 

origin or destination point within the network. For access to public transportation, distances that shouldn’t 

exceed 200 (optimal), or 400 meters (acceptable).  

The combined strength is resembling a normal distribution curve with a larger lower tail, where 41 % of 

bus stops are moderately strong (30-40 CI) and 95 % are strong to weak (20-50 CI). Centrality is a key 

feature to identify the strength of bus stops, but one that is not uniform. A few strong bus stops are located 

close to the outskirts of the network, while several of the weak stops are at times skipped in the line traffic. 

The strongest stops are clustered in the city center, stretching through the city center and in a banana-shape 

around the coastline. The strength of bus stops is positively related to the share of poorest households and 

inversely related to car ownership indicating that car owners are generally lacking the option of public 

transportation within Sundsvall city. While the most central areas have strong bus stops that are adequately 

accessible, highly interconnected and frequently served, a bus network is nevertheless reliant on the overall 

strength in order to enable potential commuters to travel within the system and enable journeys in both 

directions.  
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The necessity of interconnectivity and reliance of one bus stop upon others, naturally suggests that 

optimizing the overall strength of bus stops doesn’t account for the different complementarity functions of 

bus stops within the network. These may be just as appropriate for identifying strengths and weaknesses 

within the bus network. Figure 14 maps bus stops optimized into five clusters (where bus stops within each 

cluster is especially like each other and dissimilar to others). Distance to closest station is mapped for 

reference to accessibility with the different functions within the network.  

The bus stops are distributed with a substantially larger tail of weaker ones (cluster 1-2). Cluster 1 consists 

of bus stops close to the city center in three general directions; north-west, south and south-west. They are 

distinguished by low coverage of both population and workplaces (DP and SA), low centrality (NC, DC 

and CC), while being moderately well serviced (SI) and interconnected for transfers (BC).  

 

Figure 13 Composite Index of bus stops in Sundsvall, 2015 
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Cluster 2 is almost exclusively a part of the bus lines going west or east from the city center. Most features 

resemble cluster 1, but the service intensity is slightly lower (SI), the transfer-free accessibility is slightly 

higher (DC). Cluster 1-2 have the strongest (though moderate) transferability in the network (BC), while 

Cluster 2 also has the strongest transfer-dependent accessibility in the network (CC).  

Figure 14 Cluster solution in Sundsvall, 2015 
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Cluster 3 is located west, south-east and north of the city center and consists of balanced bus stops with 

around 50% functionality in all measures, meaning that they are especially well-rounded, though still 

lacking compared to the optimal performances in each category (which all are measured relative to the 

network-maximum, rather than to predefined performance indicators).  

Cluster 5 is the central bus station, while cluster 4 is located one stop out from it to the west and south. For 

Cluster 4, BC is especially low, CC is moderately weak while coverage is outstanding (DP and SA). Cluster 

5 is strongest in four measures (NC, DC, SI & SA), while moderately strong in residential coverage (DP) 

and weaker in BC and CC.  

The composite index (CI) is important for assessing overall strength of the network and its constituent parts, 

but it also hides the varying compositions of strengths, weaknesses, functions and complementarity that the 

cluster-groups brings forth. For Örnsköldsvik the distribution in strongly skewed to cluster 1 and 2, which 

averages high values for CC and BC, but low values in all other measures. The distribution in Sundsvall is 

centered around the balanced cluster 3, but with a slightly larger tail of weaker bus stops (cluster 1-2). 

Distribution is, in part, a reflection of the differing planning logics that traded multiplicity of stops for lower 

frequencies. Örnsköldsvik smaller and more centralized population- and workplaces-densities also create 

different operational climates for the public transportation networks.  

7 DISCUSSION 
This paper investigated how car-access and job-access influenced employment outcomes in a coastal part 

of northern Sweden (the municipalities of Örnsköldsvik and Sundsvall), during 2015. Employment 

outcomes is one of several aspects of poor living conditions and were estimated at the municipality-level 

and the city-level. Secondly, the paper evaluated the performance of the local public transportation 

networks in easing the effects of mismatch (in terms of urban structure, network structure, equity, centrality, 

connectivity etc.).  

Estimation of employment outcomes is theoretical founded upon the spatial mismatch hypothesis, which 

explains employment outcomes by a mismatch between the location of residences and workplaces (often 

unequally felt by minorities and socioeconomically weaker groups). The theory originates from USA and 

its translation into another national and regional context has highlighted several differences that influences 

its transferability and operationalization in the study area (national economic structure, scale, spatial 

structure, travel behaviors, socioeconomics, data sources and definition of variables).  

The estimations controlled for socioeconomic factors of employment outcomes (human capital, social 

capital etc.) and confirmed that employment outcomes in the study area are influenced both by the proximity 

to workplaces and the intervening transportation access. While the influence of transportation mismatch is 

consistently strong (municipality-wide and city-wide), spatial mismatch’s influence is reliable but small, 

both within the neighborhood and within the 4 or 10 km commuting belt. This is consistent at both scales 

(municipality-wide and city-wide), but partly misgiving because of an expected underestimation of spatial 

mismatch’s effects due to definition of commuting belt. The neighborhood-effect is consistently more 

influential for labor market outcomes than the commuting-effect. All three hypothesis (H1-3) may be rejected 

in the study area on the basis of the reported results. There are observable differences is spatial and 

transportation mismatch between household-groups (rejecting H1) and both spatial and transportation 

mismatch influences employment outcomes (rejecting H2-3). Though the effect of spatial mismatch is 

significant, its influence is close to zero, while the influence of transportation access is both significant and 

substantial. 
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The precision of predicting these relationships has been increased due to the availability of microlevel-data 

that allows neighborhood averages to be more accurately specified at the individual-level with increased 

nuance and a higher spatial resolution (100m2). Neighborhood-effect also not the effect of predefined areas, 

but relative to each individual’s residential location (i.e. avoiding a modifiable unit area problem, or 

MAUP). The operationalization of the central concepts was nevertheless imbued with a two methodological 

issues worthy of discussion (and which future studies might address). Firstly, transportation access was 

constructed as household ownership of cars, leading to an overestimation of car-access. Its inherent 

simultaneity issues were addressed with instrumental variables (population density and access to public 

transportation) in order to exogenously estimate the variables. However, previous studies suggest further 

improvements by using additional instrumental variables (i.e. spatial differences in insurance costs of car 

ownership) which was not available for this study. While the exogenous estimation of car ownership might 

be improved by adding further instruments as has been suggested, the available instruments were 

nevertheless necessary, valid and strong.  

Secondly, a commuting belt should be defined in relation to travel behaviors within the study area, which 

varies in between Sweden and USA. Directly transferring the previously used US-definitions of a 

commuting belt (4 km) is, though supported by previous research in that context, not optimal in addressing 

Swedish conditions. The relationship was tested for 4km and 10km with equal effects and captures the lion 

part of commutes in the study area (50% and 80%), but also underestimates job-access. The construction 

of commuting belt might be further improved by accounting Tobler’s law, i.e. that as distance increases 

both the access and the interaction decrease, meaning that equally weighted access to workplaces instead 

may be better specified through inverse distance weighting and by networked distances to account for the 

networked structure of accessibility. 

As employment outcomes is merely one aspect of poor living conditions and a individual-oriented measure, 

future studies could connect complementing scales (oriented to the neighborhood, the household, the 

individual, the city etc.) or complementing measurements for living conditions (incomes, education, living 

conditions, participation in activities, contacts, trust, mutuality, health, physical environment, criminality, 

safety, access to services, insurances, social support or perceptions of all the above). This paper investigated 

the validity of spatial mismatch in a Swedish context by controlling for alternate explanations to the 

mismatch literature (education, gender, origin, transportation). More could be done in this venue, but other 

venues of future research are the regional differences in effects of mismatch for Sweden, the evolution of 

mismatch or its reproducing processes in Sweden (which has primarily dealt with these issues in each 

domain, though that is recently being addressed). Further investigations of the transferability between 

Swedish and US-conditions is necessary for a fuller address of the mismatch literature in Sweden and 

empirically addressing the methodological limitations of this paper would further improve this analysis. 

The latter part of this paper deals with public transportation in Sundsvall and Örnsköldsvik through network 

analysis with measures and indices capturing different aspects of the networks and its relationship to the 

urban spatial structure they operate in. The spatial structure section (6.1) highlighted density measures and 

other features of the cities served by the local public transportation networks; population, working age 

population, workplaces, car ownership, incomes and weaker socioeconomic groups (foreign-born and/or 

household-poverty). The equity sections (6.3) evaluated the strategic placements of bus stops towards a full 

and equitable coverage of service (mapped in 6.5 for reference of the overall network coverage and the 

individual bus stop coverage). The connectivity section (6.4) emphasized the structural differences of the 

networks, the underlying planning logics as well as the strength and intensity interconnections. The 

performance section (6.5) addressed overall the strength, functionality and complementarity of individual 

stops and groups of bus stops.  
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Planning logics, trade-offs and consequences is dependent upon contextual differences (size, urban radial 

growth, urban sprawl and suburban areas etc.) which differ substantially between Sundsvall and 

Örnsköldsvik. This analysis highlights features of the public transportation that can be used for 

understanding the role of public transportation in these cities (their equity, structure, connectivity, 

efficiency, potential, strengths, weaknesses and functions). It may be used alongside previous knowledge 

and strategic planning documents to inform or revisit decisions about the configuration of the public 

transportation network, land uses, intensity, prioritizing investments (developing infrastructure, improving 

services etc.), inform local area planning, identify service gaps, add detail to strategic planning or to locate 

activity centers and evaluate which could best be intensified and which could play a local or a regional role.   

There are several alternate ways of studying public transportation. To complement this network-based 

study, a accessibility-study could enhance some parts of this understanding (e.g. equity of access, travel 

times, walking times, reliability of services), user evaluation could connect these hard-values to soft-values 

and their importance or strength could be subjectively valued. Another venue is mobility measurements of 

public transportation users and non-users to identify the who, where, why and what to do concerning non-

users. Alternatively, another network-based study could address additional features in the urban spatial 

structure, the network and its evolution over time. Such measures and indices could be the changing 

efficiency over time (at the global and local level), adding land uses or speed comparisons (bus compared 

to car or bike), allowing congestion-measures, generation of travelers from land use etc., walkable 

accessibility over time (changes in overall network-coverage over time and where), how travel 

opportunities match or outstrip the carrying capacity for certain nodes, eigenvector values (differentiating 

connectivity by the neighbors own connectivity). These and other evaluations could be addressed in future 

studies and thereby help to evaluate and inform strategic planning through a thorough understanding of the 

urban morphology, spatial structure, land uses, densification, network structure, intensification, trade-offs 

etc.  

The differences in spatial structure has not been the prime focus of this paper, which could be further 

addressed in future studies, but there are a few things worthy of note that this analysis has revealed. 

Örnsköldsvik’s spatial structure is marked by a slight radial city expansion and narrow corridors of urban 

sprawl along major roads and the coastlines. While many bus stops provide good and equitable access, the 

frequency is generally very low, making the bus network possible to use but still less competitive than 

walking, biking or driving a car for most areas. Sundsvall’s spatial structure is marked by radial city 

expansion, wider urban sprawl, more emphasized secondary activity centers and nearby suburbs. 

Additionally, Sundsvall approaches 100 000 citizens which, assuming continual growth, generally begins 

to mark a transition in the network structure of the local public transportation. For example, the radially 

extending lines might be differentiated for low/high traffic flows and complemented by a bus line 

circulating, rather than cutting through, the city.  

As spatial planning operates within a context of complex social relationships, it is important to understand 

how certain features (be it of the individual, neighborhood, city, nation or society) influences the outcomes 

that strategic goals and practical planning enables or disables, weakens or strengthens, intensifies or 

diminishes. Though methodological issues should caution against being overly reliant on solely this study 

for deriving practical policy implications and the network performance as well as the employment outcomes 

estimated in this paper are but one of several aspects of poor living conditions and network performance, 

they nevertheless provide a lens through which to view the urban and rural spatial developments over time 

and the strategic choices therein (of densification, intensification, sprawl, suburbanization etc.).  

  



Umeå University, Master thesis by Oscar Uneklint (2018) P a g e  |  5 1  

 

 

8 REFERENCES 
Abramsson, M., Borgegård, L.-E., Fransson, U., 2002. Housing Careers: Immigrants in Local Swedish 

Housing Markets. Hous. Stud. 17, 445–464. https://doi.org/10.1080/02673030220134944 

Alba, R.D., Logan, J.R., 1993. Minority proximity to whites in suburbs: An individual-level analysis of 

segregation. Am. J. Sociol. 98, 1388–1427. 

Alonso, W., 1964. Location and Land Use, Toward a General Theory of Land Rent. Harvard University 

Press, Berlin, Boston. https://doi.org/10.4159/harvard.9780674730854 

Andersen, H.T., Clark, E., 2003. Does welfare matter? Ghettoisation in the welfare state., in: Öhman, J., 

Simonsen, K. (Eds.), Voices from the North: New Trends in Human Geography. Ashgate 

Publishing Limited, pp. 91–102. 

Andersson, F., García-Pérez, M., Haltiwanger, J., McCue, K., Sanders, S., 2014. Workplace Concentration 

of Immigrants. Demography 51, 2281–2306. https://doi.org/10.1007/s13524-014-0352-3 

Andersson, R., 2013. Reproducing and reshaping ethnic residential segregation in stockholm: the role of 

selective migration moves. Geogr. Ann. Ser. B Hum. Geogr. 95, 163–187. 

https://doi.org/10.1111/geob.12015 

Andersson, R., 2006. ’Breaking Segregation’—Rhetorical Construct or Effective Policy? The Case of the 

Metropolitan Development Initiative in Sweden. Urban Stud. 43, 787–799. 

Andersson, R., 1999. “Divided Cities” as a Policy-based Notion in Sweden. Hous. Stud. 14, 601–624. 

https://doi.org/10.1080/02673039982632 

Andersson, R., Bråmå, Å., 2004. Selective migration in Swedish distressed neighbourhoods: can area‐based 

urban policies counteract segregation processes? Hous. Stud. 19, 517–539. 

https://doi.org/10.1080/0267303042000221945 

Andersson, R., Bråmå, Å., Holmqvist, E., 2010. Counteracting Segregation: Swedish Policies and 

Experiences. Hous. Stud. 25, 237–256. https://doi.org/10.1080/02673030903561859 

Angel, S., 2015. Making room for a planet of cities, in: Stout, F., LeGates, R. (Eds.), The City Reader. 

Routledge, Oxon, pp. 535–549. 

Arnott, R., 1998. Economic Theory and the Spatial Mismatch Hypothesis. Urban Stud. 35, 1171–1185. 

https://doi.org/10.1080/0042098984547 

Arrow, K., 1973. The theory of discrimination (No. Working Paper 30A). Industrial Relations Section, 

Princeton University. 

Åslund, O., Nordström Skans, O., 2012. Do anonymous job application procedures level the playing field? 

ILR Rev. 65, 82–107. 

Åslund, O., Nordström Skans, O., 2010. WILL I SEE YOU AT WORK? ETHNIC WORKPLACE 

SEGREGATION IN SWEDEN, 1985-2002. Ind. Labor Relat. Rev. 63, 71–493. 

Åslund, O., Östh, J., Zenou, Y., 2010. How important is access to jobs? Old question--improved answer. J. 

Econ. Geogr. 10, 389–422. https://doi.org/10.1093/jeg/lbp040 

Attström, K., 2007. Discrimination against Native Swedes of Immigrant Origin in Access to Employment 

-A research study on Stockholm, Malmö and Gothenburg, utilizing the ILO discrimination practice 

testing approach (No. 86E), INTERNATIONAL MIGRATION PAPERS. International Labour 

Office, Generva. 

Bania, N., Leete, L., Coulton, C., 2008. Job Access, Employment and Earnings: Outcomes for Welfare 

Leavers in a US Urban Labour Market. Urban Stud. 45, 2179–2202. 

https://doi.org/10.1177/0042098008095864 

Barth, E., Bratsberg, B., Raaum, O., 2012. Immigrant wage profiles within and between establishments. 

Labour Econ. 19, 541–556. https://doi.org/10.1016/j.labeco.2012.05.009 

Bayer, P., Ross, S.L., Topa, G., 2008. Place of work and place of residence: Informal hiring networks and 

labor market outcomes. J. Polit. Econ. 116, 1150–1196. 

Biterman, D., Franzén, E., 2007. Residential segregation (Chapter 6). Int. J. Soc. Welf. 16, S127–S162. 

https://doi.org/10.1111/j.1468-2397.2007.00519.x 



Umeå University, Master thesis by Oscar Uneklint (2018) P a g e  |  5 2  

 

 

Borjas, G.J., 1994. Ethnicity, neighborhoods, and human capital externalities. National Bureau of Economic 

Research. 

Boustan, L.P., Margo, R.A., 2009. Race, segregation, and postal employment: New evidence on spatial 

mismatch. J. Urban Econ. 65, 1–10. https://doi.org/10.1016/j.jue.2008.08.002 

Bråmå, Å., 2006. “White flight”? The production and reproduction of immigrant concentration areas in 

Swedish cities, 1990-2000. Urban Stud. 43, 1127–1146. 

Buzdugan, R., Halli, S.S., 2009. Labor Market Experiences of Canadian Immigrants with Focus on Foreign 

Education and Experience. Int. Migr. Rev. 43, 366–386. https://doi.org/10.1111/j.1747-

7379.2009.00768.x 

Bygren, M., 2013. Unpacking the causes of segregation across workplaces. Acta Sociol. 56, 3–19. 

Caltorphe, P., 2015. Urbanism in the Age of Climate Change, in: Stout, F., LeGates, R. (Eds.), The City 

Reader. Routledge, Oxon, pp. 535–549. 

Carter, D.N., Lomax, T.J., 1992. Development and application of performance measures for rural public 

transportation operators. Transp. Res. Rec. 1338, 28–36. 

Catanzarite, L., Aguilera, M.B., 2002. Working with Co-Ethnics: Earnings Penalties for Latino Immigrants 

at Latino Jobsites. Soc. Probl. 49, 101–127. 

Cervero, R., Sandoval, O., Landis, J., 2002. Transportation as a Stimulus of Welfare-to-Work: Private 

versus Public Mobility. J. Plan. Educ. Res. 22, 50–63. 

https://doi.org/10.1177/0739456X0202200105 

Chiswick, B.R., 1978. The Effect of Americanization on the Earnings of Foreign-born Men. J. Polit. Econ. 

86, 897–921. 

Clark, W.A., 2005. Intervening in the residential mobility process: Neighborhood outcomes for low-income 

populations. Proc. Natl. Acad. Sci. 102, 15307–15312. 

Damas De Matos, A., 2012. The careers of immigrants (No. CEP Discussion Paper No. 1171). Centre for 

Economic Performance, London School of Economics and Political Science, London, UK. 

Ducruet, C., Lugo, I., 2013. Structure and dynamics of transportation networks: Models. SAGE Handb. 

Transp. Stud. 347. 

Dustmann, C., Glitz, A., Schönberg, U., 2011. Referral-based job search networks (No. IZA Discussion 

Paper 5777). Institute for the Study of Labor, Bonn, Germany. 

Eboli, L., Mazzulla, G., 2012. Performance indicators for an objective measure of public transport service 

quality. 

Edin, P.-A., Fredriksson, P., \AAslund, O., 2003. Ethnic enclaves and the economic success of 

immigrants—Evidence from a natural experiment. Q. J. Econ. 118, 329–357. 

Ellis, M., Wright, R., 2005. Assimilation and differences between the settlement patterns of individual 

immigrants and immigrant households. Proc. Natl. Acad. Sci. 102, 15325–15330. 

Ellis, M., Wright, R., Parks, V., 2007. Geography and the immigrant division of labor. Econ. Geogr. 83, 

255–281. 

Ellis, M., Wright, R., Parks, V., 2006. The Immigrant Household and Spatial Assimilation: Partnership, 

Nativity, and Neighborhood Location. Urban Geogr. 27, 1–19. https://doi.org/10.2747/0272-

3638.27.1.1 

Ellis, M., Wright, R., Parks, V., 2004. Work Together, Live Apart? Geographies of Racial and Ethnic 

Segregation at Home and at Work. Ann. Assoc. Am. Geogr. 94, 620–637. 

https://doi.org/10.1111/j.1467-8306.2004.00417.x 

Ellwood, D.T., 1986. 4. The Black Youth Employment Crisis, in: Holzer, H.J., Freeman, R.B. (Eds.), The 

Black Youth Employment Crisis, A National Bureau of Economic Research Project Report. 

University of Chicago Press, Chicago. 

Enrique Fernández L., J., de Cea Ch., J., Malbran, R.H., 2008. Demand responsive urban public transport 

system design: Methodology and application. Transp. Res. Part Policy Pract. 42, 951–972. 

https://doi.org/10.1016/j.tra.2007.12.008 



Umeå University, Master thesis by Oscar Uneklint (2018) P a g e  |  5 3  

 

 

Faivre d’Arcier, B., 2014a. Measuring the performance of urban public transport in relation to public policy 

objectives. Res. Transp. Econ., Competition and Ownership in Land Passenger Transport (selected 

papers from the Thredbo 13 conference) 48, 67–76. https://doi.org/10.1016/j.retrec.2014.09.033 

Faivre d’Arcier, B., 2014b. Measuring the performance of urban public transport in relation to public policy 

objectives. Res. Transp. Econ. 48, 67–76. https://doi.org/10.1016/j.retrec.2014.09.033 

Feng, Z., Liu, C., Guan, X., Mor, V., 2012. China’s Rapidly Aging Population Creates Policy Challenges 

In Shaping A Viable Long-Term Care System. Health Aff. (Millwood) 31, 2764–2773. 

https://doi.org/10.1377/hlthaff.2012.0535 

Galster, G.C., 2010. The Mechanism(s) of Neighborhood Effects Theory, Evidence, and Policy 

Implications, in: Neighbourhood Effects: Theory & Evidence. Presented at the ESRC, St. Andrews 

University, Scotland, UK. 

Glover, L., 2011. Public transport as a common pool resource. 

Golob, T.F., Canty, E.T., Gustafson, R.L., Vitt, J.E., 1972. ANALYSIS OF CONSUMER PREFERENCES 

FOR A PUBLIC TRANSPORTATION SYSTEM. Transp. Res. UK 6. 

Grengs, J., 2010. Job accessibility and the modal mismatch in Detroit. J. Transp. Geogr. 18, 42–54. 

https://doi.org/10.1016/j.jtrangeo.2009.01.012 

Hägerstrand, T., 1982. DIORAMA, PATH AND PROJECT. Tijdschr. Voor Econ. En Soc. Geogr. 73, 323–

339. 

Hall, M., 2013. Residential Integration on the New Frontier: Immigrant Segregation in Established and 

New Destinations. Demography 50, 1873–1896. https://doi.org/10.1007/s13524-012-0177-x 

Hall, M., 2009. Interstate migration, spatial assimilation, and the incorporation of US immigrants. Popul. 

Space Place 15, 57–77. https://doi.org/10.1002/psp.498 

Hall, P., 2014. Cities of tomorrow : An intellectual history of urban planning and design since 1880, 4th ed. 

Wiley-Blackwell, Chichester. 

Hanson, S., Pratt, G., 1992. Dynamic Dependencies: A Geographic Investigation of Local Labor Markets. 

Econ. Geogr. 68, 373. https://doi.org/10.2307/144025 

Hanson, S., Pratt, G., 1988. Reconceptualizing the Links between Home and Work in Urban Geography. 

Econ. Geogr. 64, 299. https://doi.org/10.2307/144230 

Hårsman, B., 2006. Ethnic diversity and spatial segregation in the Stockholm region. Urban Stud. 43, 1341–

1364. 

Hayfron, J.E., 2001. Language training, language proficiency and earnings of immigrants in Norway. Appl. 

Econ. 33, 1971–1979. https://doi.org/10.1080/00036840010018630 

Hedberg, C., Tammaru, T., 2013. ‘Neighbourhood Effects’ and ‘City Effects’: The Entry of Newly Arrived 

Immigrants into the Labour Market. Urban Stud. 50, 1165–1182. 

https://doi.org/10.1177/0042098012461674 

Hellerstein, J.K., Kutzbach, M.J., Neumark, D., 2014. Do labor market networks have an important spatial 

dimension? J. Urban Econ. 79, 39–58. https://doi.org/10.1016/j.jue.2013.03.001 

Hellerstein, J.K., McInerney, M., Neumark, D., 2011. Neighbors and coworkers: The importance of 

residential labor market networks. J. Labor Econ. 29, 659–695. 

Hellerstein, J.K., Neumark, D., McInerney, M., 2008. SPATIAL MISMATCH OR RACIAL MISMATCH? 

J. Urban Econ. 64, 464–479. https://doi.org/10.1016/j.jue.2008.04.003 

Holzer, H.J., 1991. The Spatial Mismatch Hypothesis: What Has the Evidence Shown? Urban Stud. 28, 

105–122. https://doi.org/10.1080/00420989120080071 

Horák, J., Ivan, I., Fojtík, D., Burian, J., 2014. Large scale monitoring of public transport accessibility in 

the Czech Republic, in: Proceedings of the 2014 15th International Carpathian Control Conference 

(ICCC). Presented at the Proceedings of the 2014 15th International Carpathian Control Conference 

(ICCC), pp. 157–163. https://doi.org/10.1109/CarpathianCC.2014.6843589 

Hou, F., 2009. Immigrants working with co-ethnics: Who are they and how do they fare? Int. Migr. 47, 69–

100. https://doi.org/10.1111/j.1468-2435.2009.00516.x 

Houston, D.S., 2005. Methods to Test the Spatial Mismatch Hypothesis. Econ. Geogr. 81, 407–434. 

https://doi.org/10.1111/j.1944-8287.2005.tb00281.x 



Umeå University, Master thesis by Oscar Uneklint (2018) P a g e  |  5 4  

 

 

Ihlanfeldt, K.R., 2006. A Primer on Spatial Mismatch within Urban Labor Markets, in: McMillen, D.P., 

Arnott, R. (Eds.), A Companion to Urban Economics. Blackwell Publishing Ltd, pp. 404–417. 

Ihlanfeldt, K.R., 1992. Job Accessibility and the Employment and School Enrollment of Teenagers. W.E. 

Upjohn Institute. https://doi.org/10.17848/9780585183459 

Ihlanfeldt, K.R., Sjoquist, D.L., 1998. The spatial mismatch hypothesis: A review of recent studies and their 

implications for welfare reform. Hous. Policy Debate 9, 849–892. 

https://doi.org/10.1080/10511482.1998.9521321 

Jencks, C., Mayer, S.E., 1990. Residential segregation, job proximity, and black job opportunities, in: Inner-

City Poverty in the United States. The National Academies Press, Washington, DC, pp. 187–222. 

https://doi.org/10.17226/1539 

Jin, J., Paulsen, K., 2018. Does accessibility matter? Understanding the effect of job accessibility on labour 

market outcomes. Urban Stud. 55, 91–115. https://doi.org/10.1177/0042098016684099 

Johansson, B., Bergkvist, E., Westin, L., 1996. REGIONAL DEVELOPMENT AND HIGH SPEED 

TRAINS: CASE STUDY OF THE BOTHNIA CORRIDOR. KFB-Rapp. 

Jütting, J.P., Morrisson, C., 2005. Changing social institutions to improve the status of women in developing 

countries. 

Kain, J.F., 1992. The spatial mismatch hypothesis: three decades later. Hous. Policy Debate 3, 371–460. 

Kain, J.F., 1968. Housing Segregation, Negro Employment, and Metropolitan Decentralization. Q. J. Econ. 

82, 175–197. https://doi.org/10.2307/1885893 

Kaplan, D.H., Woodhouse, K., 2005. Research in Ethnic Segregation II: Measurements, Categories and 

Meanings. Urban Geogr. 26, 737–745. https://doi.org/10.2747/0272-3638.26.8.737 

Karlaftis, M.G., Tsamboulas, D., 2012. Efficiency measurement in public transport: Are findings 

specification sensitive? Transp. Res. Part Policy Pract. 46, 392–402. 

https://doi.org/10.1016/j.tra.2011.10.005 

Kasarda, J.D., 1980. The Implications of Contemporary Redistribution Trends for National Urban Policy. 

Soc. Sci. Q. Univ. Tex. Press 61, 373–400. 

Kasikitwiwat, P., Chen, A., 2005. ANALYSIS OF TRANSPORTATION NETWORK CAPACITY 

RELATED TO DIFFERENT SYSTEM CAPACITY CONCEPTS. J. East. Asia Soc. Transp. Stud. 

6, 1439–1454. https://doi.org/10.11175/easts.6.1439 

Kawabata, M., 2003. Job Access and Employment among Low-Skilled Autoless Workers in US 

Metropolitan Areas. Environ. Plan. A 35, 1651–1668. https://doi.org/10.1068/a35209 

Kenworthy, J.R., 2006. The eco-city: ten key transport and planning dimensions for sustainable city 

development. Environ. Urban. 18, 67–85. https://doi.org/10.1177/0956247806063947 

Klinthäll, M., Urban, S., 2016. The strength of ethnic ties: Routes into the labour market in spaces of 

segregation. Urban Stud. 53, 3–16. https://doi.org/10.1177/0042098014560498 

Kremer, M., Maskin, E., 1996. Wage inequality and segregation by skill. National bureau of economic 

research. 

Krupka, D.J., 2007. Are big cities more segregated? Neighbourhood scale and the measurement of 

segregation. Urban Stud. 44, 187–197. 

LeGates, R., Stout, F., 2015. The city reader, 6th ed. Routledge, London. 

Li, H., Campbell, H., Fernandez, S., 2013. Residential Segregation, Spatial Mismatch and Economic 

Growth across US Metropolitan Areas. Urban Stud. 50, 2642–2660. 

https://doi.org/10.1177/0042098013477697 

Litman, T., 2009. Transportation cost and benefit analysis. Vic. Transp. Policy Inst. 31. 

Lu, H., Shi, Y., 2007. Complexity of public transport networks. Tsinghua Sci. Technol. 12, 204–213. 

https://doi.org/10.1016/S1007-0214(07)70027-5 

Macpherson, R.A., Strömgren, M., 2013. Spatial Assimilation and Native Partnership: Evidence of Iranian 

and Iraqi Immigrant Mobility from Segregated Areas in Stockholm, Sweden: Spatial Assimilation 

and Native Partnership. Popul. Space Place 19, 311–328. https://doi.org/10.1002/psp.1713 

Magee, W., Fong, E., Wilkes, R., 2008. Neighbourhood Ethnic Concentration and Discrimination. J. Soc. 

Policy 37. https://doi.org/10.1017/S0047279407001481 



Umeå University, Master thesis by Oscar Uneklint (2018) P a g e  |  5 5  

 

 

Malheiros, J., 2002. Ethni-cities: residential patterns in the Northern European and Mediterranean 

metropolises?-?implications for policy design. Int. J. Popul. Geogr. 8, 107–134. 

https://doi.org/10.1002/ijpg.247 

Malmberg, B., Andersson, E., Östh, J., 2013. Segregation and Urban Unrest in Sweden. Urban Geogr. 34, 

1031–1046. https://doi.org/10.1080/02723638.2013.799370 

Marcińczak, S., Tammaru, T., Strömgren, M., Lindgren, U., 2015. Changing patterns of residential and 

workplace segregation in the Stockholm metropolitan area. Urban Geogr. 36, 969–992. 

https://doi.org/10.1080/02723638.2015.1012364 

Martinovic, B., Tubergen, F. van, Maas, I., 2009. Changes in immigrants’ social integration during the stay 

in the host country: The case of non-western immigrants in the Netherlands. Soc. Sci. Res. 38, 870–

882. https://doi.org/10.1016/j.ssresearch.2009.06.001 

Matas, A., Raymond, J.-L., Roig, J.-L., 2010. Job Accessibility and Female Employment Probability: The 

Cases of Barcelona and Madrid. Urban Stud. 47, 769–787. 

https://doi.org/10.1177/0042098009352364 

Morrisson, C., Jütting, J.P., 2005. Women’s discrimination in developing countries: A new data set for 

better policies. World Dev. 33, 1065–1081. https://doi.org/10.1016/j.worlddev.2005.04.002 

Moss, P., Tilly, C., 1996. “Soft” Skills and Race: An Investigation of Black Men’s Employment Problems. 

Work Occup. 23, 252–276. 

Mouw, T., 2000. Job Relocation and the Racial Gap in Unemployment in Detroit and Chicago, 1980 to 

1990. Am. Sociol. Rev. 65, 730–753. https://doi.org/10.2307/2657544 

Murdie, R.A., Borgegård, L.-E., 1998. Immigration, Spatial Segregation and Housing Segmentation of 

Immigrants in Metropolitan Stockholm, 1960-95. Urban Stud. 35, 1869–1888. 

Musterd, S., 2005. Social and Ethnic Segregation in Europe: Levels, Causes, and Effects. J. Urban Aff. 27, 

331–348. https://doi.org/10.1111/j.0735-2166.2005.00239.x 

Musterd, S., Andersson, R., Galster, G., Kauppinen, T.M., 2008. Are Immigrants’ Earnings Influenced by 

the Characteristics of Their Neighbours? Environ. Plan. A 40, 785–805. 

https://doi.org/10.1068/a39107 

Niedomysl, T., Östh, J., van Ham, M., 2010. The Globalisation of Marriage Fields: The Swedish Case. J. 

Ethn. Migr. Stud. 36, 1119–1138. https://doi.org/10.1080/13691830903488184 

Nordström Skans, O., Åslund, O., 2009. Segregationen i storstäderna, 1. uppl. ed, SNS välfärdsrapport. 

SNS Förl, Stockholm. 

Offner, P., Saks, D.H., 1971. A Note on John Kain’s “Housing Segregation, Negro Employment and 

Metropolitan Decentralization.” Q. J. Econ. 85, 147. https://doi.org/10.2307/1881844 

Ong, P., Blumenberg, E., 1998. Job Access, Commute and Travel Burden among Welfare Recipients. Urban 

Stud. 35, 77–93. https://doi.org/10.1080/0042098985087 

Ong, P.M., Houston, D., 2002. Transit, Employment and Women on Welfare. Urban Geogr. 23, 344–364. 

https://doi.org/10.2747/0272-3638.23.4.344 

Ong, P.M., Miller, D., 2005. Spatial and Transportation Mismatch in Los Angeles. J. Plan. Educ. Res. 25, 

43–56. https://doi.org/10.1177/0739456X04270244 

O’Regan, K.M., Quigley, J.M., 1998. Where Youth Live: Economic Effects of Urban Space on 

Employment Prospects. Urban Stud. 35, 1187–1205. https://doi.org/10.1080/0042098984556 

Pacione, M., 2009. Urban geography: A global perspective, 3rd ed. Routledge, London. 

Parcel, T.L., 1979. Race, Regional Labor Markets and Earnings. Am. Sociol. Rev. 44, 262–279. 

https://doi.org/10.2307/2094509 

Parks, V., 2009. Access to Work: The Effects of Spatial and Social Accessibility on Unemployment for 

Native-Born Black and Immigrant Women in Los Angeles. Econ. Geogr. 80, 141–172. 

https://doi.org/10.1111/j.1944-8287.2004.tb00305.x 

Parks, V., 2004. The Gendered Connection Between Ethnic Residential and Labor-Market Segregation in 

Los Angeles. Urban Geogr. 25, 589–630. https://doi.org/10.2747/0272-3638.25.7.589 

Raphael, S., 1998. The spatial mismatch hypothesis and black youth joblessness: evidence from the San 

Francisco Bay Area. J. Urban Econ. 43, 79–111. 



Umeå University, Master thesis by Oscar Uneklint (2018) P a g e  |  5 6  

 

 

Reskin, B.F., McBrier, D.B., Kmec, J.A., 1999. The determinants and consequences of workplace sex and 

race composition. Annu. Rev. Sociol. 25, 335–361. 

Rooth, D.-O., 2002. Adopted Children in the Labour Market — Discrimination or Unobserved 

Characteristics? Int. Migr. 40, 71–98. https://doi.org/10.1111/1468-2435.00186 

Roșu, L.-I., Blăgeanu, A., 2015. Evaluating issues and performance of a public transport network in a post-

communist city using a quantitative spatial approach. Urbani Izziv 26, 103–116. 

https://doi.org/10.5379/urbani-izziv-en-2015-26-02-002 

Rydgren, J., 2004. Mechanisms of exclusion: ethnic discrimination in the Swedish labour market. J. Ethn. 

Migr. Stud. 30, 697–716. https://doi.org/10.1080/13691830410001699522 

Salonen, M., Toivonen, T., 2013. Modelling travel time in urban networks: comparable measures for private 

car and public transport. J. Transp. Geogr. 31, 143–153. 

https://doi.org/10.1016/j.jtrangeo.2013.06.011 

Sampson, R.J., 2012. Great American City: Chicago and the Enduring Neighborhood Effect. University Of 

Chicago Press, Chicago. 

Sanchez, T.W., 1998. The Connection Between Public Transit and Employment, in: Association of 

Collegiate Schools of Planning. Presented at the Annnual Conference, Center for Urban Studies 

Publications and Reports, Pasadena, CA. 

Skifter Andersen, H., Andersson, R., Wessel, T., Vilkama, K., 2016. The impact of housing policies and 

housing markets on ethnic spatial segregation: comparing the capital cities of four Nordic welfare 

states. Int. J. Hous. Policy 16, 1–30. https://doi.org/10.1080/14616718.2015.1110375 

Stjernström, O., 2011. Databasen ASTRID och befolkningsgeografi – exemplen integration och 

barnfamiljernas geograf. Geogr. Not. 69, 79–86. 

Strömgren, M., Tammaru, T., Danzer, A.M., van Ham, M., Marcińczak, S., Stjernström, O., Lindgren, U., 

2014. Factors Shaping Workplace Segregation Between Natives and Immigrants. Demography 51, 

645–671. https://doi.org/10.1007/s13524-013-0271-8 

Tammaru, T., Kontuly, T., 2011. Selectivity and destinations of ethnic minorities leaving the main gateway 

cities of Estonia: Ethnic Minorities Leaving Gateway Cities in Estonia. Popul. Space Place 17, 

674–688. https://doi.org/10.1002/psp.623 

Tammaru, T., Strömgren, M., Stjernström, O., Lindgren, U., 2010. Learning through Contact? The Effects 

on Earnings of Immigrant Exposure to the Native Population. Environ. Plan. A 42, 2938–2955. 

https://doi.org/10.1068/a4396 

Tammaru, T., Strömgren, M., van Ham, M., Danzer, A.M., 2016. Relations between residential and 

workplace segregation among newly arrived immigrant men and women. Cities 59, 131–138. 

https://doi.org/10.1016/j.cities.2016.02.004 

Taylor, B.D., Ong, P.M., 1995. Spatial Mismatch or Automobile Mismatch? An Examination of Race, 

Residence and Commuting in US Metropolitan Areas. Urban Stud. 32, 1453–1473. 

Trafikanalys, 2017. The Swedish national travel survey 2015–2016 (No. Statistik 2017:13). 

Van Ham, M., Hooimeijer, P., Mulder, C.H., 2001. Urban Form and Job Access: Disparate Realities in the 

Randstad. Tijdschr. Voor Econ. En Soc. Geogr. 92, 231–246. https://doi.org/10.1111/1467-

9663.00152 

van Ham, M., Manley, D., 2012. Neighbourhood Effects Research at a Crossroads. Ten Challenges for 

Future Research Introduction. Environ. Plan. A 44, 2787–2793. https://doi.org/10.1068/a45439 

Van Kempen, R., Murie, A., 2009. The new divided city: Changing patterns in European cities. Tijdschr. 

Voor Econ. En Soc. Geogr. 100, 377–398. 

Vuchic, V.R., 2007. Urban Transit Systems and Technology. John Wiley & Sons. 

Wachs, M., Taylor, B.D., 1998. Can Transportation Strategies Help Meet the Welfare Challenge? J. Am. 

Plann. Assoc. 64, 15–19. https://doi.org/10.1080/01944369808975952 

Waldinger, R., 1994. The Making of an Immigrant Niche. Int. Migr. Rev. 28, 3. 

https://doi.org/10.2307/2547023 



Umeå University, Master thesis by Oscar Uneklint (2018) P a g e  |  5 7  

 

 

Wang, Q., 2010. How Does Geography Matter in the Ethnic Labor Market Segmentation Process? A Case 

Study of Chinese Immigrants in the San Francisco CMSA. Ann. Assoc. Am. Geogr. 100, 182–201. 

https://doi.org/10.1080/00045600903379083 

Westin, L., Eriksson, M., 2016. Norrländska eliter, naturresurser och Norrlandspolitik perioden 1850-2016 

(No. 95), CERUM Working Paper. CERUM, Umeå University. 

Wheeler, L.A., 1990. A Review of the Spatial Mismatch Hypothesis: Its Impact on the Current Plight of 

the Central City of the United States. Metropolitan Studies Program, Maxwell School of 

Citizenship and Public Affairs, Syracuse University. 

Wilson, J.W., 1987. The Truly Disadvantaged: The Inner City, the Underclass, and Public Policy. 

University Of Chicago Press, Chicago. 

Wimark, T., 2017. Metoder och verktyg för sociala nyttoberäkningar i kollektivtrafiken. Kulturgeografiska 

institutionen, Stockholms universitet. 

Wright, R., Ellis, M., 2000. The Ethnic and Gender Division of Labor Compared Among Immigrants to 

Los Angeles∗. Int. J. Urban Reg. Res. 24, 583–600. 

Wright, R., Ellis, M., Parks, V., 2010. Immigrant Niches and the Intrametropolitan Spatial Division of 

Labour. J. Ethn. Migr. Stud. 36, 1033–1059. https://doi.org/10.1080/1369183X.2010.490064 

Wright, R., Ellis, M., Parks, V., 2005. Re-placing whiteness in spatial assimilation research. City 

Community 4, 111–135. 

 


