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ABSTRACT 

The purpose of this study is to test the spatial mismatch theory in Stockholm metropolitan 

area by measuring job-proximity (work ratio). The proven geographical barriers to 

employment constitutes for the theory of mismatch, seems to exist in United States, 

Europe, Asia and Australia. This case study on Stockholm tries to measure into what 

degree of dependence exists for deprived and affluent neighbourhoods’ along with 

residential segregation regarding provided work. 

The study intends to analyse job proximity, the ratio of jobs per worker in Stockholm to 

investigate the existence of spatial mismatch hypothesis. Neighbourhoods experience 

either stronger or weaker concentration of jobs, in terms of jobs divided by its population. 

Mismatch hypothesis claims deprived and residential segregated neighbourhoods tend to 

have a worse-off proximity of work, related to affluent neighbourhoods. The hypothesis 

is examined with regressions using the ratio of job as a dependent factor with explanatory 

factors relating to socioeconomic background data and residential segregation of 

immigrants.  

The results showed no indication for a spatial mismatch in Stockholm. Distance to city 

center and residential segregation of immigrants has a negative relationship to work ratio. 

Factors of socioeconomic status, affluent and deprived showed no indication for a 

mismatch with both factors correlating positive to wok ratio. This indication entails by 

small numbers, job proximity is not large influencer in employment for Stockholm 

residents. The variable of distance to center, explains most of the results on job ratio.  
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1. INTRODUCTION  

 

Sweden is well known for the reputation of a strong welfare state with egalitarian policies 

contributing to an expected equal labour market. In a historical context, Sweden is 

characterized by a long tradition of homogeneity built on a common culture, language 

and religion (Murdie & Borgegård 1998). However, there has been an escalation in 

income inequality between gender, ethnicity with a larger heterogeneity of the labour 

force with less mobility between different labour segments (Zenou 2008). The increasing 

inequality in labour market participation is a not only an increasing problem in Sweden, 

but exceeds globally in terms of increased labour discrimination for ethnic minorities 

(Kraal et al 2009). Discrimination can be discovered in a spatial geographical context, the 

distance from residential neighbourhoods to work space is measured and evaluated in a 

phenomenon called Spatial Mismatch Hypothesis (SMH). The aim of the mismatch 

hypothesis is to see if vulnerable social groups have the same access (often calculated by 

distance) to participate in the workforce. The foundation of SMH steams from Harvard 

researcher John F. Kain in late 1960’s study of Detroit and Chicago’s urban structure 

(Kain 1968). His work discovered spatial patterns embedded in social structures and 

labour market discriminatory processes for Afro-Americans during 1950’s and 1960’s 

(Preston & Lafferty 1999). Mismatch studies have shown confirmation on residential 

segregation, residential suburbanisation, employment suburbanisation, and direct 

measures of access that contribute to spatial mismatch. Spatial mismatch hypothesis is 

one of the most researched issues in urban economics, as more than 100 journal articles 

have been written on the SMH in the past 30 years (Ihlanfeldt & Sjoquist 1998). The 

increase of using the term ‘spatial mismatch’ in literature can be traced into the 

continuous inflow of immigrant labour force followed by an increase labour market 

homogenization ( Preston & Lafferty 1999). The spatial mismatch has three commonly 

used methodological approaches to empirically test and evaluate the hypothesis at local 

and regional levels; (1) racial comparisons of commuting times or distances; (2) 

correlations of wages, employment, or labour force participation with measures of job 

accessibility by proximity; and (3) comparisons of the labour market outcomes of central 

city and suburban residents (Ihlanfeldt & Sjoquist 1998). 

This thesis focus on the second methodological approach through testing regressions by 

proximity method. The purpose of this study is to test the spatial mismatch theory in 

Stockholm by measuring job-proximity (the division of jobs by population) with a 

geographical accessibility method, by considering if socioeconomic and residential 

segregation values provides a fit for SHM. Evidence for other cities proves SHM 

existence in United States, Europe, Asia and Australia. These countries acknowledge the 

hypothesis; increased distance to labour correlates to labour market outcomes for ethnic 

minorities and social deprived groups (see Holzer, 1991; Ihlanfeldt & Sjoquist 1998; Kain 

1968 & 1992).  

The spatial mismatch theory builds on two assumptions: (i) closeness to work 

opportunities may affect the individual (ii) minorities with a weaker position in job 

market have tendencies for less access to jobs with larger distances (Östh 2007).  Distance 

to work or direct measure of job proximity can influence a range of social and economic 

outcomes in the urban domain of the individual employment scenarios, particularly the 

vulnerable social groups with low income and ethnic minorities. The hypothesis claims 
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neighbourhoods with a larger spread of ethnical compositions tend to have larger 

geographical distances to labour market than natives. This statement refers to differences 

in access  between neighbourhood were the residents has a common background and the 

neighbourhoods with a mixed background. Time-Geographers have theoretically 

challenged ideas, from a once a similar society with same ethnic backgrounds, into larger 

fluctuations in mobility with increased immigration (Hägerstrand 1970). Measuring 

geographical distance by time and space constraints has been simplified over time with 

the development of geographical information systems (GIS) and its ongoing advancement 

in spatial data analysis. With spatial analysis, the mismatch has been empirically tested  

between individual outcomes in the labour market (participation, unemployment, wages, 

distances etc.) and variables featuring residential location affecting job accessibility and 

residential segregation (Matas et al 2010).  

The challenge for proving unbiased estimates for the spatial mismatch, is the causality in 

isolating the factors contributing to mismatch. Causality is questioned as if mismatch is 

the explanatory factor for labour market outcome or if a variety of other factors influence 

job proximity. The importance of conducting mismatch evaluations is to understand that 

it observes the given correlations and not establish causality. This limitation is discussed 

further in the method section for more a detailed review. 

The issue and evidence – of not accessing the labour market 

In Europe, where the number of immigrants has significantly increased in the last four 

decades, residential and workplace segregation has increased substantially (Kraal 2009). 

In France, studies reveal neighbourhood segregation prevents unemployed Parisians from 

finding work (Gobillion & Selod 2014). A study in United Kingdom concludes residents 

living far from jobs spend less time looking for work than those who live nearby, 

presumably because they think they have little hope of finding one (Fieldhouse 1999).  

Swedish statistics show average income pay for men born in Sweden is higher than for 

men born abroad and foreign-born academics are more likely to have an occupation below 

their education level than native-born academics in Sweden (Le Grand & Szulkin 1999). 

However, there is no empirical evidence that language skills, educational level, job 

seeking activities or possible cultural differences could entirely explain the differences in 

the labour market performance (Lappalainen 2005; Arai et al.1999). In a Swedish survey 

on the educational level of immigrants, discovered  immigrants’ average education level 

differed only slightly from the native population (SCB 2014). In addition, statistics on the 

second generation show that differences in labour market outcomes remain even after 

obtaining acceptable grades in Swedish and finishing a minimal level of upper secondary 

school education (Arai et al. 1999; Kraal 2009).  

In United States, research has captured the transformation from city job investments into 

affluent suburbs, affecting access to employment opportunities for poor and minority 

residents, living in the central city (Kneebone & Holmes 2015). While residents and 

workspace continued to suburbanize and spread out in the 2000s, the number of jobs near 

the typical resident fell (ibid). Between 2000 and 2012, the number of jobs within the 

typical commute distance for residents in a major metro area fell by 7 percent. High-

poverty and majority-minority neighbourhoods experienced most declines in job 

proximity (Ibid). The issue is the same as in a European context, there is the declining 
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distance over time to jobs affecting the most vulnerable social groups (Gobillion & Selod 

2014).  

1.1 THE HISTORY OF MISMATCH HYPOTHESIS   

During the 1950’s and 1960’s cities in United States had a strong monocentric urban form 

with a robust business core and continuing rise of suburban residents (Mieszkowski & 

Mills 1993). The Monocentric city model explained the emergence of household 

locations at a certain distance from the central business district in a theory called bid rent 

theory (Alonso 1964). Bid rent theory additionally referred to ’Alonso model’ proclaim 

the relationship between distance from the central business district and housing prices 

(Ibid). Rents are bid upwards, with increasing land prices the closer to the business city 

centre as household tries to minimize their transportation costs (Ibid). This effect creates 

a spatial dimension of rings, surrounding the core centre and are the foundation for the 

unequal distribution of land, in other terms the foundation of urban land use, according 

to Alonso (Briassoulis 2000). During this time, studies in mobility and transport 

developed into models of accessibility. Hansen (1959) examined, the relationship 

between the rate of residential development and access to each of employment, 

population and shopping, focusing on the type of measure to evaluate different 

accessibility outcomes. 

Researcher John F. Kain established the Mismatch hypothesis, an early critic to the 

unequal residential and labour market structure discovered in urbanized cities in United 

States. During 1960’s American cities experienced a psychical disconnection in land use 

between Afro-Americans living in the city-centre and white workers living and working 

in the outer suburbs. Kain observed neighbourhood’s employment during 1950-1960’s in 

Detroit and Chicago. The outcome compared different ethnical dwellers and their average 

distance from the business districts (Kain 1968). The hypothesis claims, in Kain’s own 

words; racial segregation in the housing markets (1) affects the distribution of Negro 

employment and (2) reduces Negro job opportunities, and that (3) postwar 

suburbanization of employment has seriously aggravated the problem (Ibid). The 

research used Regression models in 98 workplace areas as the dependent variable along 

with variables on minorities i.e. distance to work as explanatory factor of outcome (ibid).  

The outcome showed if residential integration occurred (in distribution of black 

residences exactly comparable to that of whites) it would raise overall black employment 

by 3-8 per cent (Hoizer 1991; Kain 1968). Kain’s observations pawed away for the 

academic interest in observing changes in the urban structure with a rapid suburbanization 

in a monocentric urban form (Hu 2010). Two factors were contributing to the mismatch 

emergence; housing segregation and job suburbanized. These two factors combined 

resulted in growing spatial barriers between minorities’ residences in the inner cities and 

their job opportunities in the suburbs, and consequently affected their labour market 

outcomes (Ibid).  To fully comprehend Kain’s theory two concepts relates to the 

emergence of mismatch; (i) housing segregation and (ii) suburbanization, the causes that 

historically underpinned the mismatch theory. 

 

 

 

 



 9 

(i) Housing market discrimination 

Spatial mismatch started with ethnic minorities experienced a housing market segregation 

in the availability of cheap housing, especially Afro-Americans (Kain & Quigley 1972). 

Lower rates of homeownership for the minorities, account for a large part of the 

differences in wealth accumulation by Afro-American and white households (Ibid). The 

housing market discrimination had spill over effects,  restricting black children to inferior 

inner-city schools and created concentrations of black poverty along with urban ghettos 

(Kain and Persky 1969).   

Land-use regulations in effect made it difficult for all lower-skilled workers, regardless 

of their race or ethnicity, to find affordable housing near suburban jobs (Arnott & 

McMillen 2006).  During the 1960’s, land-use regulations with political jurisdictions 

requirements on housing to be built on larger (naturally more expensive) lots, and banned 

or severely limited the construction of apartments (Ibid). This phenomenon has been 

labelled “snob zoning” with a prejudice against lower-income households (Ibid). 

Discrimination in the housing market evidently could be traced in controlled experiments, 

with less number of for sale houses was shown by real estate agents to black clients in 

comparison to white clients of comparable socioeconomic background (Yinger 1986). 

 

(ii) Suburbanization  

To minimize commuting costs for work trips to the central business district, central areas 

are urbanized first, and as land in the central city becomes filled in, the demand for land 

in suburban area rises, development moves to open larger areas of land for manufacturing 

in the suburbs (Mieszkowski & Mills 1993). As new housing is built at the periphery, 

closer to the industries (for minimizing transportation costs), high income groups who 

can afford larger and more modern housing settle there. The older and smaller centrally 

located units, built when average real incomes were lower, filter down to lower income 

groups (Ibid). This natural proceeding of the housing market leads to income- stratified 

neighbourhoods, and there is a tendency for low income groups to live in central locations 

and for affluent households to reside in distant suburban areas in North-American cities 

(ibid).  

The suburban neighbourhoods became attractive for high income groups which afforded 

to live in the larger and more modern housing areas. The majority of the American 

middle-class preferred larger single family lots in the suburbs compared to denser multi-

family residences in the central city (Ibid). The jobs that suburbanized first where those 

held traditionally by minority workers, such as manufacturing jobs (Hu 2010). Firms were 

likewise driven away from city centres due to high land prices and the intensive use of 

private vehicles had caused congestion problems in numerous of industrialized American 

cities (Gobillion & Selod 2014). The relocation of firms employing low-skilled labour out 

of inner city neighbourhoods had increased the level of unemployment, poverty and 

consequently criminality in centrally located parts (Ibid). Even firms which had chosen 

to remain centralized later tended to relocate when criminality reached a tipping point 

(ibid). Ethnic minorities were not able to suburbanize to the same extent as the white 

residents. 
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1970’s until today 

The interest for investigating the mismatch hypothesis declined during the 1970’s with 

reduced attention to urban problems regarding segregation and poverty. This may due to 

the American economic recession, creating high unemployment that co-occurred 

with  inflation and budget cuts during Ronald Regan’s presidency (DeLong 1997). 

The theory bloomed again during the 1980’s with emphasis on job decentralization as a 

causative factor in the growth of the underclass (Ihlanfeldt & Sjoqvist 1998). From the 

1990’s until today, feministic researchers have scrutinized the original mismatch 

hypothesis, in claiming poor households are often led by single women. Spatial mismatch 

research has concentrated on spatial access to employment for African-American men 

with no emphasis on the female access (Preston & McLafferty 1999). Gender studies has 

an extensive critique for a non-existing emphasis on women’s movements and their 

complexity of accessing labour (Blumenberg 2004). Recently more studies have been 

published mapping the female mishmash between job proximity and women’s residences, 

expanding the field of mismatch studies with not only ethnicity and income but also 

gender (see Kwan 1999; Rose 1993; Matas et al 2010). The spatial mismatch should 

perhaps be thought in a broader spectrum for workers rather than just a black or minority 

problem but also in relation to gender (Hellerstein 2008). Researchers claim there is a 

racial mismatch hypothesis which suggests that the problem is not a lack of jobs. Its rather 

a lack of jobs into which blacks are hired, whether because of discrimination, labour 

market networks, or neighbourhood effects in which race matters (Ibid) . In later years, 

the mismatch has been reused in a different methodological approaches to isolate the 

causing factor of mismatch in spatial analysis and GIS based measurements. 

Swedish Equality 

Sweden has done outstandingly well in combining high levels of economic growth with 

increasing equality (Bergh 2011). From being one of the poorest countries in Europe, the 

100-year period from 1870 to 1970 turned Sweden into the fourth richest country in the 

world (Ibid). Sweden functioned as a neutral state during war times with a rapid 

expanding industry created a demand for high demand for labour (Ibid). The increase in 

income equality is typically assumed to be caused by high and progressive taxes, a 

regulated labour market and progressive social policies (Ibid).  during 1960’s and 1970’s 

the Swedish had an expanding market economy along with a high demand for industrial 

workforce. The monetary success also created equality in the labour market characterized 

with egalitarian welfare politics and a strong influence of labour unions which contributed 

to a more equal distribution of income (Ibid). Gender equality increased as an unintended 

consequence of the need to increase labour supply by using women in the workforce 

(Ibid). Swedish equality has been outstandingly well compared to other countries, in 

terms by measuring with the Gini coefficient. The coefficient estimates the deviation of 

the distribution of income among individuals or households within a country from a 

perfectly equal distribution (OECD 2015). A value of 0 represents absolute equality, a 

value of 100 absolute inequality (World Bank 2013). The Swedish Gini index (OECD 

2015) over time shows a successfully low coefficient compared to especially to North 

America but also low compared to OECD countries, but in time, Swedish inequality 

would rise. 

 

https://en.wikipedia.org/wiki/Unemployment
https://en.wikipedia.org/wiki/Inflation
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hellerstein%20JK%5BAuthor%5D&cauthor=true&cauthor_uid=19727422
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Figure: 3 Gini coefficients (SCB & US census Bureau) 

 

Swedish urbanisation 

 

During the 1960’s Swedish construction of new residential housing peaked in an attempt 

to create an exemplary welfare state and a transition from a country with a housing 

shortage to a country with a housing surplus (Hall & Viden 2005).  The inflow of new 

residents created a housing shortage and the creation of the Million Homes Programme 

with construction of cheap small apartments in the suburbs. The expression was stipulated 

by journalist Ernst Michanek, ‘one million residents build on ten years’ and the 

expression was used in the Social Democratic party’s campaign in 1964 

(Nationalencyklopedin 2017). In Stockholm, a rapid expansion in these million- housing 

projects was constructed in i.e. Brandbergen, Hallonbergen, Tensta–Rinkeby and 

Hallunda (ibid). Early feedback gave positive remarks about the great amount of new 

cheap housing. However, there were also concerns, including poor construction 

techniques, inadequate maintenance and unfinished facades (Hall & Viden 2005).  During 

late 20th century, residential segregation had grown with a high number of minorities 

located in million homes programme with social and economic problems and high 

unemployment (ibid). The Swedish labour force expanded rapidly during 1960’s and 

1970’s with war-related immigration and a new type of immigrants; non- European 

refugees (Andersson 2006). The foreign-born population was being overrepresented in 

poorer neighbourhoods (Andersson, 2000). Although Sweden remains one of the most 

equal societies in Europe and in the world, researchers claim neoliberal housing politics 

have established market-governed housing provision with a minimum of state 

engagement, aggravating the impacts of increasing income inequality (Hedin et al 2012). 

In Sweden, residential segregation has a specific origin-related trend: one in which 

different immigrant groups are increasingly separated along with the increasing 

sociocultural distance from natives (Murdie & Borgegård 1998). Research has shown 

evidence in workplace segregation (during time period 1985-2002), finding evidence on 

divisions in residential neighbourhoods creating ethnic workplace segregation (Åslund & 

Skans 2010). 
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Larger Swedish cities typically have a ‘European’ urban structure with a rich city centre 

where most jobs are concentrated. Immigrants particularly those of non-European 

descent—are concentrated in the suburbs with predominantly rental housing i.e. in the 

million homes programme (Andersson, 2000). Urban cities in Sweden differentiates from 

typical American cities in the urban land-use and planning, i.e.  Stockholm has an 

extensive network of infrastructure with reaching far-away suburbs with the subway 

system. Lack of transport has been a factor for evaluation in numerous previous mismatch 

studies especially in North America with a higher amount of private vehicle owners and 

lesser investments in public transport systems, compared to Europe (Östh 2007). 

Stockholm’s subway system opened in 1950, and now has 100 operating stations, 

providing high accessibility to the job market from low-income suburbs. High commuting 

time and costs in reaching the central business district may not be an important 

explanation as to why these areas are poorer than other suburbs in Stockholm (Åslund et 

al 2009).   

1.3 DIFFERENT APPROACHES TESTING THE MISMATCH HYPOTHESIS 

 

Mismatch hypothesis can be evaluated in different ways to measure the effect, depending 

in which field of study or the general aim of study. For example, Mismatch hypothesis 

can target different urban research fields such as transport planning, social planning or 

job market outcomes. The mismatch hypothesis is built on commonly parallel urban 

problems on residential segregation, residential suburbanisation, employment 

suburbanisation, and direct measures of `access' (such as proximity). The spatial 

mismatch hypothesis (SMH) has three commonly used methodological approaches to 

empirically test and evaluate the hypothesis. They consist of: (1) racial comparisons of 

commuting times or distances; (2) correlations of wages, employment, or labour force 

participation with measures of job accessibility by proximity; and (3) comparisons of the 

labour market consequences of central city and suburban residents  (Ihlanfeldt & Sjoquist 

1998).  A fourth (4) category is presented as spatial experiments (Houston 2005).  

Different types of geostatistical tools can be used in order to test the mismatch. For 

example, evaluating land-use and transportation plans along with policies, measure the 

social equity of the social network, identifying underserved areas or populations, and 

review of individual data displaying spatial relationships (Cerdá 2009).   

(1) Accessibility is a commonly used measure for understanding time and distance in 

understanding the mismatch. The methodological approach aims to spatially 

compare the transport sector from suburban neighbourhood’s comparability 

(Houston 2005). Time of traveling further distances has diminishing production 

costs and evidently a support for mismatch theory (Ibid). For the deprived social 

groups, actual and perceived long travel times pose barriers to job search and limit 

the range and number of job options that can be potentially considered (Holzer et 

al. 1994). An issue in studying time patterns with transport is the cause of what is 

perceived as a long trip to work. Time spent in travelling to work is influenced by 

distance, mode of transportation, and the need to make multiple stops at childcare, 

school, and shopping (Ibid). According to Ilanfelth & Sjoqvist (1998) exploring 

patterns for deprived social groups comparisons of commuting times frequently 

provide, at best, weak tests of the SMH, finding longer commutes for blacks than 

whites does not necessarily implicate spatial mismatch. 
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(2) Correlations of wages, employment, or labour force participation with measures 

of job accessibility by proximity has been used since the 1990’s. The main goal 

of exploring the SHM is to find correlations for labour market status of individuals 

to their physical or geographic proximity to available jobs (Ilanfelth & Sjoqvist 

1998). The approach has a direct measure on local demand for labour in terms of 

the supply of work.  The problem with this approach is the difficulty in isolating 

the causal relationship where residential location is endogenous, meaning families 

are not randomly assigned a residential location but instead choose it (Åslund et 

al. 2009). Researchers avoid this problem by concentrating the study on youth 

living at home on the assumption that their residential location is exogenously 

determined by their parents or guardians, but this approach also suffers limitations 

for providing a statistical significance to the results (see Method limitations). This 

approach regarding job proximity is measured and evaluated in this thesis. 

(3) The analysis of the labour market impact of residential segregation is the approach 

used in several earlier studies of spatial mismatch, following Kain’s (1968) 

proceedings in establishing mismatch. These studies focus more on the economic 

impact on job vacancies along with starting wages to investigate whether labour 

market tightness varies between predominantly black and predominantly white 

residential areas (Ilanfelth & Sjoqvist 1998). These studies often address whether 

spatial mismatch exists, rather than to quantify the possible adverse effects of 

mismatch on individual workers (ibid).   

(4) Experimental approaches. All the previous methods use individual or aggregate 

cross-sectional data and do not shed much light on the mechanisms that create 

mismatch and the prevention of overcoming it (Houston 2005). Therefore, 

experimental approaches with longitudinal data that incorporate individual-level 

data has been used more recently in exploring the mismatch (Ibid). Certain 

changes in urban structure constitute a change in the spatial relationship between 

home and workplace while nothing else changes, and these changes can be 

regarded as naturally occurring spatial experiments (see Fernandez 1994).  Holzer 

(et al. 2003) conducted a natural experiment (the opening of a new transit line) to 

evaluate the impact of job access on minority workers. This approach of 

experiments  have been criticised for taken out of context and not focusing directly 

on the mismatch theory.  

1.4 OBJECTIVES AND RESEARCH QUESTIONS 

 

The study intends to analyse job proximity, the ratio of jobs per worker in Stockholm to 

investigate the existence of spatial mismatch hypothesis. Mismatch hypothesis claims 

deprived and residential segregated areas tends to have a worse-off proximity then 

affluent neighbourhoods. Neighbourhoods experience either stronger or weaker job 

density, in terms of jobs divided by its population.  

 

The study aim is to discover to what degree the socio-economic and segregation variables 

explain the proportion of workplace proximity, justifying for a spatial mismatch or not in 

Stockholm. If the relationship exists, does it confirm with enough of evidence that 

Stockholm experience a mismatch relating to the division of jobs in deprived 

neighbourhoods with residential segregation. The research questions are: 
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(i) What are the patterns of job proximity in the Stockholm region? 

(ii) Is job proximity different for deprived and affluent neighbourhoods in the 

Stockholm region? 

(iii) Is job proximity different for neighbourhood with different levels of 

residential segregation of migrants in the Stockholm region? 

The proximity method will be tested in regressions for expressing a relationship with the 

dependent variable job proximity (work ratio) and the explanatory factors on 

socioeconomic and residential segregation. If the mismatch hypothesis exists accordingly 

to theory, the neighbourhoods with higher residential segregation will correlate negative 

along with deprived areas. 

 

1.5 DISPOSITION 

 

The introduction presents the mismatch hypothesis with its background, originated from 

the United states in the 1960’s. There is a discussion on the several approaches 

(depending on the research aim) to measure the mismatch effect. The background 

provides an historical overview of the original mismatch in United States with association 

to Swedish residential and labour market segregation. The next chapter introduces the 

theoretical standpoints from a broad standpoint followed into the mismatch, by four 

sections (i) equal rights labour market (ii) time and space constraints (iii) accessibility 

measurement (iiii) application of the mismatch hypothesis in a theoretical form. The 

method chapter explains the tools for analysing the data with geographical information 

systems and applied regressions, inorder to target the research questions of proximity. 

Limitations to the methods justifies the weaknesses in studying spatial mismatch and 

quantitative research. The limitations of the mismatch hypothesis are considered trough 

validity and reliability in choice of applied method. 

 

The second part of the thesis provides statistical results from the regressions combined 

with scatterplots for all the regressed variables. The maps demonstrate the division of 

jobs, by the population and jobs provided for specific Stockholm neighbourhoods in three 

different levels of scale. The results are tested with measures of robustness to validate the 

reliability in given results by statistical calculations. The discussion evaluates the given 

results, if the criteria of the mismatch hypothesis is fulfilled. The discussion chapter will 

evaluate the results with other similar studies on labour market participation in 

Stockholm. The robustness of given results will be tested and evaluated in statistical 

models with calculations in appendix. 

 

The thesis concludes by giving a short summary of the results and its robustness. A brief 

discussion is held on advices for increasing accessibility to labour market and 

recommendations for future research.  
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2. THEORETICAL FRAMEWORK 

 

In a geographical and economical research context, evaluating labour market outcomes 

given the theories behind are often presented in structured empirical method (Östh 2007). 

Structured empirical models is based in natural science with quantitative type-

measurements has gotten criticism for its objectivism of reality (Bryman 2007). Some 

critics argue spatial mismatch theory has no clear and constructive theoretical framework 

that constitute for its reasoning (see Arnott 1998). For justifying spatial mismatch, with 

unequal labour market outcomes, intently relates to theories of equality (2.1). Equal rights 

to urban labour is the broadest theory in its meaning and reasoning, while the others deals 

with a spatial approach for conducting the analysis. The second and third theory (2.2) 

(2.3) departures from Time-Geography and measures accessibility locations with time 

and space constraints. The last approach is the mismatch hypothesis, in a theoretical 

formation (2.4). The theory chapter is divided by four sections, staring from the beginning 

with equal rights along with location based measures, leading into the mismatch 

hypothesis. 

 

 

2.1 EQUAL RIGHTS TO URBAN LABOUR MARKET 

In urban economics, there has been an increase in models explaining the relationship 

between individual’s equal or unequal position in the labour market and the accessibility 

to work (Marcińczak et al. 2015). Starting with equal rights, theories of Egalitarianism 

believed that society should treat all people equally has transcended into planning theories 

and welfare politics (Sen 1992, 2009; Lucas 2015). John Rawls (1971), an advocate for 

social justice, argued for the provision of primary social goods and strived for support 

of the least advantaged members of society. In other words, minorities and deprived 

social groups should therefore be supported from the civic group with an appropriate 

distribution in basic needs (ibid). The theory received criticism for its liberal-political 

notion on the distribution of goods. Michael Waltzer (1983) scrutinized Rawls work 

especially the distribution of goods for minorities. Martens (2012) elaborates the spheres 

of justice by Waltzer, by including planning for transport as a basic right, an equal 

distribution of accessibility from a policy perspective. A better job accessibility for lower-

wage workers address equity concerns, but it also helps a regional economy and the 

labour market by allowing for better worker-job matches across an urban region 

(Marcińczak et al 2015 ). 

Power relations are one of the most outstanding problems in planning theory (Friedmann 

1998). Power relations and spatial distributions lead to segregation into homogeneous 

groups where power is understood as relational and productive (Foucault 1980). 

Democratic states naturally promote equal opportunities in society as a desired outcome 

of governance and as essential for stability, social cohesion and prosperity (Kraal et al 

2009). In the theorizing of equality, ideally, all residents in a country should have equal 

opportunities to participate in the various realms of society, such as politics, education, 

healthcare, culture and the labour market, regardless of their age, gender, religion or 

ethnic background (Ibid). Equal rights in accessing work is largely due to the availability 

of transport provided and the number of options getting from suburban to urban work 

space. In Melbourne, Australia, Currie (et al 2009) investigate transport disadvantages in 
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different social groups with quantitative based measures and qualitative based interviews 

for investigating the levels of access to primary needs. The findings  supported a 

Mismatch hypothesis between public transport supply and social needs, similar patterns 

recognized in other Australian cities (Ibid). The Social Exclusion Unit in United Kingdom 

concludes the lack of transport can be an important factor in restricting access to services 

(Social Exclusion Unit 2003). Social justice and equal rights have long reinforced the 

Swedish politics and welfare in legislation and urban planning (Ahlberg 2009). The 

transport-political goal in Sweden includes planning for accessibility to labour markets; 

with induced accessibility to work-related travel with sustainability (Tarfa 2009). Public 

transit can generate better accessibility for socially disadvantaged workers (Andersson 

2014). The Swedish labour market policy goal has been to ‘contribute to an improved 

match between worker and those who seek employers (Government offices of Sweden 

2016). This match is not an apparent outcome in the labour market with previous 

evidence of a non-equal labour market access existence (OECD 2013).  Therefore, 

this thesis aims to see if there if this match exists, or a mismatch for social 

marginalised groups by job proximity means. 

In urban labour market studies, the unequal economic outcomes do not only derive from 

the differential disparities in qualifications, social background or the experience (OECD 

2005; Neergard 2006). Ethnic minorities are often more unemployed than the natives, 

even with same work effort and equivalent qualifications (ibid). Economic discrimination 

is defined as when otherwise identical workers receive different pay doing the same job, 

or are given different opportunities of employment or promotion (Grybaite 2006).  Åslund 

and Skans (2010) define four classes of theories why labour market segregations occur, 

first; efficient matching of productive skills, where an employer seeks a common language 

or business culture can lower transaction and commuting costs, resulting in stronger 

segregation in ethic workplaces compared with natives. Ethnic segregation can occur 

when job search is more efficient within its own group using social networking and 

personal contacts (Ibid). Segmented and discriminated labour markets arise when 

employers are unwilling to employ minority workers. These minorities will be 

concentrated in jobs where there is non-discriminatory employers (Åslund & Skans 

2010). Lastly, "occupational labelling," is the presumption that some jobs are best suited 

for members of a certain group (Charles, 2000; Åslund & Skans 2010).  

Discrimination is a loaded term in labour markets where most employers cover up the 

facts for being discriminatory (Kraal et al 2009). Employers are reluctant to explain their 

situation in discrimination terms and instead use the term of diversity in ethnic labour 

participation (Ibid). Urban economical wage and matching models pinpoint the most 

beneficial equilibrium for employers and potential employees in the labour market with 

urban searching-matching models and wage-set models and highlight uneven working 

conditions (Zenou 2009). Equality in the labour market is often explained trough the 

human capital model, which provides an economic explanation how to measure the 

economic value in each worker set of skills. The fundamental presumption is that every 

individual has some form of human capital capability, determined as the abilities and 

skills taken through education, training and experience (Ibid). The worker can invest in 

its own human capital by gaining experience, education, and other useful abilities for the 

employer than gain both parties. With an improved investment in human capital will 

idealistic reduce income inequality (Ibid).  
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2.2. TIME AND SPACE CONSTRAINTS 

 

“A given location may be near an individual, but if a person cannot allocate enough 

time to travel to it, spatial proximity alone will not be enough to allow the person to 

visit it”. Hägerstrand 1970 

 

Time-Geography relates the concept of accessing a place (in time and space) with 

individual abilities to reach the point. With mathematical models, time geographers 

attempt to explain human activities with respect to time and space, a basic component of 

the understanding of spatial behaviour (Neutens 2010). The approach has various of 

practices in human behaviour but also research areas of transport planning and 

accessibility analysis. Time geographer’s suggestions between space and time has 

sometimes been portrayed as a-theoretical, with no clear theoretical framework (Miller 

2009). In the 1960s, there were no accepted models linking the spatial and temporal 

capacities and restraints on individual behaviour (Corbett 2001). Thorsten Hägerstrand, a 

researcher at Lund University at the time, begun exploring the time-space framework that 

inspired the publication of ‘What about people in regional science? (1970)’ with an 

introduction of the human capabilities and constraints into a prism of daily activities. The 

research introduced changes from a homogeneous society into larger mobility paths and 

differences in accessibility. Hägerstrand considered; it’s obvious that low income jobs, 

compared to high income jobs, gives access to fewer or inferior domains (Ibid). Space-

time interactions is a result of projects and its followed constraints. Hägerstrand attention 

for the role of constraints related to Swedish social planning that characterized the welfare 

state in Swedish planning during 1950s and 1960s (Neutens 2010). Researchers claim 

that Hägerstrand’s work was the starting point of time-geography. Hägerstrand’ s work 

has received critique for i.e. its masculine undertones in defining time and space from 

feminist researchers (Friberg et al 2009). Rose (1993) argue that the framework typifies 

women's lives, and that it was not able to account for the kind of embodied subjectivity 

produced by the routine work of mothering and domesticity that occurs mainly in the 

home. Although recent feminist researchers’ claims time geography has been a helpful 

tool to address gender issues regarding the mismatch theory, i.e. Matas et al (2009) 

research on the spatial mismatch Job Accessibility and Female Employment Probability. 

Some feminist researchers see possibilities in this a-theoretical model, because it provides 

a useful set of analytical tools that successfully collaborate with social science theory and 

gender studies (Sholten et al  2012).  

During the emergence of time-geography, spatial analysis in time and space experienced 

an absence of robust geocomputational tools for spatially tracking georeferenced 

individual travel data (ibid). Present day geocoding spatial data is primary done with 

Geographical information systems (GIS). A critical field of GIS has developed to 

scrutinize the original construction of i.e. masculine overtones, ethical shortcomings and 

its foundation on ontological and epistemological positions (Schuurman 2009). Some 

researchers argue that the overemphasise on male, in the computing of science needs to 

be more reflexive to produce truths otherwise concealed (Kwan 2002). A high level of 

social reflexivity would be defined by an individual shaping their own norms, tastes, 

politics, etc. (Bryman 2007). Methods of data analysis are not simply neutral techniques 

https://en.wikipedia.org/wiki/Geocoding


 18 

because they carry the epistemological, ontological and theoretical assumptions of the 

researchers who developed them (Alvesson and Sköldberg 2000). Furthermore, gender 

studies have succeeded the development of feminist discourses in displaying unequal 

distributions by GIS visualization (Ibid). The critical GIS have further scrutinized the 

software for the ‘ethical shortcomings’, with a high level of a technical skills to handle 

geocoding and interpreting the outputs, i.e. maps (Schuurman 2009). Participatory GIS 

has on the contrary, incorporated multiple perspectives and a diversity of alternative 

information forms, for balancing the support for inclusive public participation (Ibid).  

2.3 GEOGRAPHICAL DISTANCE: THE CONCEPT OF SPATIAL ACCESSIBILITY 

 

Researcher Walter G Hansen (1959) evaluated land-use planning with spatial 

accessibility, in the article How Accessibility Shapes Land Use. Hansen introduced the 

concept of the gravity model (presented below) with a distance decay function in the 

search for the economic benefits of the trade-off between opportunities interaction and 

potential growth. Hansen has put a large imprint in the accessibility literature and his 

models is still in practice, with some modifications. Critics has scrutinized the Hansen 

model with implications on given statistical errors in the methodology (Pirie 1978). More 

recent time and space models incorporate elaborated location based measures (See Shen 

1998; Kwan 1998;  Östh 2007). Shen (1998) applies a weight of everyone’s own 

accessibility to work as a product of the number of workers surrounding each workplace. 

Each accessibility measure has its own points of strengths and weaknesses. For this 

reason, several studies have used a combination of measures, either to highlight different 

aspects of a location’s accessibility (Handy & Niemeier, 1997; Östh 2010) or to reduce 

the weaknesses of each method through the strengths of the others (Primerano & Taylor  

2005). Mei-Po Kwan (1998) applied space-time models for displaying disparities in 

gender accessibility, that were invisible in traditional spatial gravity models. Östh (2007) 

explored spatial patterns between individuals and access to workplace. These findings 

have resulted in new geo-computing model entitled Estimated Labor Market Outcome 

Model (ELMO model). The model explores spatial accessibility in the labour market 

using a restriction on the supply and demand of the workforce, named a doubly 

constrained measure of potential accessibility. (Ibid). The Shen-model (Shen 1998) 

model estimates the individual’s accessibility with a distance decay function and a weight 

of each individual accessibility to work as product of the number of workers surrounding 

each workplace (Shen 1998, Östh 2007). 

 

Measuring locations accessibility has been a central tendency in transport-related 

planning. Measures of accessibility are used to evaluate the performance of the transport 

infrastructure and to describe an individual’s ability to reach spatially distributed facilities 

within the urban environment (Pirie 1979). Another definition of the concept is to which 

extent the land-use transport system enables (groups of) individuals or goods to reach 

activities or destinations by means of a (combination of) transport mode(s) (Geurs et al 

2001). An actual and perceived distance can be harmful in the creation of job 

opportunities; Goblin & Selod (2014) has listed five mechanisms that harm social 

vulnerable groups in the search for jobs in terms of limited accessibility; Commuting 

costs, job search efficiency, job search costs, job search effort and productivity of the 

workers. Previous research agrees on the importance regarding distance to jobs 
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contributes negative for labour-market outcomes especially aimed at ethnic minorities 

(Holzer 1991; Ihlanfeldt & Sjoquist 1998; Kain 1992).  Haugen (2012) has elaborated 

and questioned the accessibility measurement leading up to the accessibility paradox; a 

decreased physical distance over time has not always corresponded to diminished patterns 

in travel. The analysis explored changes in accessibility for different amenities in Sweden 

in a ten-year period, as a result accessing basic services has become closer in distance but 

actual travel distances are growing longer due to an increasing selectivity in preferences, 

in other words, paradoxically when people have a larger supply goods does not always 

choose the closest preference (Ibid). Defining accessibility has close connection with 

mobility and proximity (Ibid). Proximity and mobility lead to accessibility, the 

relationship between these three concepts are displayed in a simplified theoretical model 

for defining accessibility (Ibid): 

 

Figure: 4: Theoretically simplified model of the spatial dimensions of the accessibility concept (Haugen 2012) 

Geurs & Van Wee (2004) distinguish four basic perspectives on accessibility used to 

evaluate its outcome: (i) infrastructure-based measures, analysing the performance or 

service level of transport infrastructure, (ii) location-based measures, analysing 

accessibility of spatially distributed activities (typically on an aggregate level), (iii) 

individual-based measures, founded in the space–time geography, analysing accessibility 

at the level of the personal level, and (iv) utility-based measures, analysing the welfare 

accessibility that benefits dwellers.  Location-based measures are typically used in urban 

planning and geographical studies to analysing accessibility at locations, typically on a 

macro-level (Ibid). This thesis has a location-based concept of measure, with the 

accessibility (proximity) to wor’. 

 

Gravity model 

According to Hansen, the concept of accessibility explains the ease of reaching a 

destination while mobility is the ease of traveling along a network, the ability to move 

from one place to another (1959). The gravity model is commonly used in individual-

based type measurements. Gravity measure suggest a balance between utility of a 

destination and its required travel cost from a given origin (Miller 2005). The basic theory 

of gravity model accounts for the economical trade-off between individual opportunities, 

have a larger weight than those opportunities further away (Ibid). Simplified; individuals 

prefer the close surroundings rather than traveling for i.e. a workplace.  This relationship 

explains job opportunities placed further away has a negative outcome with less 

attractiveness for the residents in a neighbourhood compared to an area with jobs close 

by. The gravity model has gotten numerous of critique from especially planners with 

equity-types of measurements (Lucas 2015; Preston & Raje 2007). Gravity assesses the 

Accessability

Mobility (Distance-bridging acessability)Proximity (alt distance) Locational 
acessability
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accessibility of a location and does not account for individual accessibility. In other 

words, all individuals within a zone are attributed the same level of accessibility (Ben-

Akiva & Lerman, 1979).  

2.4 THE THEORY OF SPATIAL MISMATCH  

 

Urban planner and economist William A. Alonso (1964) began developing models to 

explain land rent in urban environments called bid rent theory (or Alonso model). The 

model demonstrates how each land user outbids other land users in certain parts of the 

city, resulting in an accessibility trade-off; series of land-use rings around the central 

business district where most of the jobs could be found. By these preconditions in the 

division of land, the spatial mismatch hypothesis evolved (Kain 1968). Kains theory 

scrutinized space and the connection to social structures and labour market processes. 

The Spatial mismatch theory suggests that poor Afro-American workers in American city 

centres has a worse off accessibility to job-rich suburbs. The reasons behind Kain’s theory 

of mismatch was partly due to discrimination in the housing market leading to a 

continuous segregation in urban land use in study areas. Although the relationship is not 

as distinctive today as the historical 1950’s -1960’s segregation in United states, the 

model still capture a prominent factor in urban planning. From San Francisco to New 

York, research acknowledge spatial divides, with longer commuting times for ethnic 

workers  and distance on average, comparable with white workers (Gabriel and Rosenthal 

1996; Holloway 1996). The ‘theory’ (or concept) had difficulty in earning academic 

credibility since tools for measuring the phenomena was limited and the theory lacked 

the necessary reliability for receiving greater academic attention for its discoveries. More 

recent work recognizes the SMH theory with its underlying relationship accompanied by 

a methodological evidence from the use of GIS measurements and statistical evidence for 

confirming the hypothesis. Compiling evidence has been assessed on the three possible 

consequences of the original spatial mismatch: lower earnings, higher unemployment (or 

lower employment), and longer commutes for Afro-American workers (Ilanfelt & 

Sjöqvist 1998).  

The spatial mismatch theory builds on two assumptions: (i) closeness to work 

opportunities may affect the individual (ii) minorities with a weaker position in job 

market has tendencies for less access to jobs with larger distances (Östh 2007). Two types 

of indicators are commonly used in evaluating spatial mismatch: commuting time, cost 

or distance, and job availability or job search (Holzer 1991). The standard approach has 

been to estimate employment and earnings (and to a lesser extent commuting time) 

equations that include one or more variables that measure the individual worker’s 

neighbourhood job opportunity (Ilanfelt & Sjöqvist 1998). 

Theoretically, the  urban-economic imbalances in SHM implies (Ilanfelt & Sjoqvist 

1998).  (1) The demand for labour has shifted away from neighbourhoods where blacks 

are concentrated in favour of high-growth, mostly suburban areas. (2) racial 

discrimination in housing and mortgage markets has prevented blacks from moving to 

where job growth exists. (3) customer discrimination against blacks, poor information 

about distant job openings, limited public transportation linkages between black 

neighbourhoods and areas of job growth, and possibly other factors have restricted the 

ability of blacks to commute to and work in job-rich areas. The SMH has been critiqued 
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for the difficulties in creating a causality in its model. Hoizer (1991) claims that the 

obstacle is to treat job access as an independent variable, job access is off course not only 

a distance problem, but many other influencing factors. Urban space is a part of labour 

market outcomes and getting a job is a highly an individual cause of factor. One of the 

most noticeable critiques involves the residential location which is not an exogenous 

factor but a choice (Ilanfelth & Sjoqvist 1998). Researchers has avoided the problem for 

example doing their studies on teens still living at home (Raphael, 1998). 

European context: 

The spatial mismatch theory can be seen through a European planning perspective with 

several studies supporting the existence in Europe. Notably there is an inverted difference 

in urban structure between American and European city planning and urban land use 

(Gobillion & Selod 2014). North American urban space in poorer neighbourhoods 

concentrates into centralized area where as European cases show opposite; centre is the 

vital business core with poorer neighbourhoods located in peripheries (Ibid). In most pre-

industrial European cities, the centre was much more important than the periphery, 

notably in terms of social status and lager Swedish cities typically have a rich city center 

where the workplaces exists (Andersson, 2000). Furthermore, the immigrant population 

are concentrated in the suburbs with predominantly rental housing (Ibid).  

The SMH shows more of a mix in results supporting the theory in European urban cities 

than American (Ibid). Researchers studying spatial mismatch in United States tend to 

focus on a typical mismatch study (with Afro-American and Hispanic workers), whereas 

in European typically analyses ethnically minorities or/and deprived locations. Matas (et 

al 2009) indicate neighbourhood segregation in Madrid and Barcelona is a significant 

factor for explaining the labour outcomes and lower job accessibility by public transport 

decreases employment probability for female workers. In a Paris, France, Gobillion and 

Selod (2007 & 2014) find that job density within forty-five minutes by public or private 

transport is not correlated with finding a job for unemployed workers. In Sweden, a 

longitudinal study supports the theory of ethic workplace segregation (Åslund & Skans 

2010). The researcher find workplace segregation between immigrants and natives has 

increased during the time frame of 17 years in Sweden. The regression analysis shows 

the average immigrant has 40 percent more immigrants in his or her workplace than 

expected (when accounting for gender, age, education). The overexposure to people from 

one's own region of origin is 135 percent in the same specification (ibid).  Another study 

explores the Stockholm metropolitan area, suggests a close association between 

residential and workplace segregation, in other words, immigrant groups that are more 

segregated at home are also more segregated in workplace neighbourhoods (Marcińczak 

et al. 2015).  
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3. BACKGROUND DATA 

The data used is collected from Sweden statistical office (SCB 2013) and land surveying 

office (Lantmäteriet) for background maps. The data provided is reliable, Statistics 

Sweden is one of the first statistical offices to certify all its production of statistics 

according to the ISO international standard 20252:2012 (SCB 2012). The residential 

segregation measure and factors used is created by researchers at the Human Geography 

department at Stockholm’s University (specified authors in table below). The received 

data for work and population consist of a subset of 13 824 populated squares in Stockholm 

containing different sources of information. The large data frame makes the study’s large 

mean representative and for a greater significance.  

 

The geographical area of study: 

 

Stockholm, the capital of Sweden consists of 26 municipalities with 923 516 inhabitants 

in Stockholm municipality and greater metropolitan area 2 231 439 inhabitants (SCB). 

The cut-out used in this analysis stretches from Nynäshamn down-south, to north of 

Sigtuna. 

 

 

 

 

 
 

 

 
 

 

 

 

 
 

 

 

 

 
 

 

 

 

 
 

 

 

 

 
 

 

 

 

Figure 3: Stockholm Metropolitan area. Background map from Lantmäteriet GIS files 
 

 

http://tyda.se/search/land+surveying?lang%5B0%5D=en&lang%5B1%5D=sv
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Background variables:  

 
Table 1: Variables used in regressions 

 

To calculate the job ratio for the selected area, data was provided with the number of jobs 

in each populated square and the number of people aged 25-64 in each populated square 

(both based on information original provided by the Swedish statistical bureau’s MONA 

register).  These two variables constituted for the accessibility, or in other terms, the 

concentration of work. These two variables constituted for the accessibility based 

messurment; the concentration of work. The data contains 13 824 populated squares, 250 

meter big in urban areas, and 1000 meters big in non-urban areas based on the 2010 urban 

area delineation (Tätortsindelningen) made by the Swedish statistical bureau. 

 

3.1 FACTOR 1 AND FACTOR 2 

The socioeconomic variables for the thesis has a used two factors for analysis, factor 1 

which catches the effect on the affluent areas, with higher scores indicate a wealthy 

neighbourhood. Contrary, factor 2 catches the effect on deprived areas, with higher score 

indicating a more social marginalized neighbourhood. These factors have been produced 

for a not yet published study for the migration studies delegation (DELMI). The factors 

are created by researchers at Stockholm University (Wimark, M Nielsen & Haandrikman, 

not yet published). 

 

In a more detailed context, the factors measure the neighbourhoods social character  based 

on the residents aged 24-54 years. The variables consist of registered data from Sweden’s 

statistical office, with 5 indicators constituting the measure (Ibid): 

(i) Share of employment 

(ii) Share with tertiary education  

(iii) Share of foreign born 

(iv) Share with high income 

(v) Share with economic support from welfare 

Variable Source 
Work place data 
Number of residents aged 25-64  

 

 

Swedish statistical office (SCB) microdata from 

database MONA, data extracted 2013 

Population data 
Number of residents aged 25-64  

 

 

Swedish statistical office (SCB) microdata from 

database MONA, data extracted 2008 

 

Residential Segregation  

 

M. Nielsen & Hennerdal 2017. data extracted  

2012 

 

Factor 1  

Wimark, M Nielsen & Haandrikman. Text from 

not yet published report: DELMI, data extracted 

2008 

Factor 2  

Wimark, M Nielsen & Haandrikman. Text from 

not yet published report: DELMI, data extracted  

2008 
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The share of the population was calculated for the 200, 2000 and 20000 closets 

neighbours for each populated square, resulting in 15 neighbourhood variables. As the 

variables are highly correlated they could not be used in a multivariate regression. Instead 

the authors used a factor analysis. Factor Analysis reduces the information in a model by 

reducing the dimensions of the observations, this outcome simplifies the data (Ibid). In 

conclusion, these factors above create a new variable, factor 1 and factor 2. Factor 1 is 

characterized by a high share of people with: employment, tertiary education, and high 

income. Factor 2 is characterised with a low share of employment, high share of people 

that are foreign born and high share of people that are on economic support. For 

simplifying the analysis, the factors are called elite (factor 1) and deprived (factor 2).  

 

 

The variables for factor 1 varies from -0.83 to 5.95, the higher number scored relates to a 

greater socio-economic status on the specified location. While factor 2 ranges from -1.24 

to 11.50, the higher number of factor 2 entail greater deprivation in the specified location.  

 

Figure 4: Map of Stockholm with factor 1 (affluent) and factor 2 (deprived) 

The maps exhibits the geographical spread of factor 1 and factor 2. In the map with factor 

1 called ‘elite’ the inner city is mostly covered with high income residents. The 

neighbourhoods collected from factor 1 with high levels of income is inner city are; 

Lidingö, Västerort, Nacka, Danderyd, Täby and parts of Sollentuna. These areas 

constitute for a higher value of affluence associated with the Stockholm mean.  
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Factor 2 named ‘deprived’ has some spread suburban neighbourhoods with high values 

of factor 2, resulting in a more vulnerable economic status. These neighbourhoods with 

the highest scores of deprivation is Järfälla (Tensta-Rinkeby and Hjulsta-Kista), 

Skärholmen, and parts of Haninge (Botkyrka) and Södertälje. These areas constitute for 

the neighbourhoods with and lower levels of deprivation mean, than average Stockholm 

mean.  

3.2 SEGREGATION DATA 

The data on segregation is numbered from 0–1 for residential segregation of immigrants 

in Stockholm, 0 being no segregation and 1 being high segregation. The segregation 

measurement compare the share of immigrants in the k-nearest neighbours of each 

populated location with the share of immigrants in that location and its surroundings, 

defined as its K-nearest neighbours (Nielsen & Hennerdal 2017). k denotes the number 

of neighbours in the assessment population that is compared with K, the larger 

neighbourhood population that acts as the reference population (Ibid). The k-nearest 

neighbour constitutes for the closest 1600 individuals compared with 409 6000 

individuals in this thesis. The data can thereby consider neighbourhoods with has a higher 

or lower value of k compared to K, scores for higher values in the segregation 

measurement. Simplified, higher scores means that either there is a much smaller share 

of immigrants among the 1600 nearest neighbours compared to the 409600 nearest 

neighbours, or there is a much higher share of immigrants among the among the 1600 

nearest neighbours compared to the 409600 nearest neighbours. For example, Västerort 

has a high segregation score, with little immigrants (compared to reference population, 

K) living in the neighbourhood.  

 

Figure 5: Map of residential variable segregation for immigrants in Stockholm 

The maps above show the same pattern in different scales, on the left-hand side at 1:600 

000 and right side displaying city center 1:250 000. With segregation, it’s more complex 

to tell which neighbourhood experience larger sets of segregations compared to factor 1 
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and factor 2. The red areas indicate more segregated neighbourhoods and consists of; 

Järfälla (Tensta-Rinkeby and Hjulsta-Kista), Södertälje and parts of Västerort. The 

concentrations with ethnical segregated neighbourhoods tends to concentrate in the 

suburban areas, and consists of the rental housing areas (Zenou et al 2006).  

3.3 DISTANCE TO CITY CENTER 

A distance parameter can be useful in measuring spatial mismatch, in terms of work. It 

acts as a control variable (with a constant distance measure) for the factors and residential 

segregation variables to capture the relationship with the work ratio.  Living closer to city 

may be a reason why some neighbourhoods has a better job proximity than residents 

further away. By creating a point to central city (located in heart of the city, Gamla Stan) 

and thereby calculate the distance in meters for each populated square. 

 

 

Figure 6: map containing an example for point distance variable 

The picture displays how distance is set to each sets of points, with a Euclidean distance. 

This is done for the entire dataset of populated squares. 

4. METHODOLOGY 

This study has a deductive approach by testing the theory of mismatch, with collected 

data, to reject the hypothesis or not (Bryman 2007). 

Measuring distance to jobs with its specific neighbourhood density is commonly used 

method in explaining the mismatch by job proximity (Cervero 1989; Åslund et al 2006). 

The foundation lies within the density of jobs provided for the specific neighbourhoods 
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examined. The model of proximity can also use neighbourhood characteristics to describe 

the relationship, with individual skills and employability of the workforce (Houston 

2005). However, methodological limitations exist for testing the proximity to work 

regarding the robustness of the model discussed in the end of this chapter.  

Methods for studying the SMH has evolved over time from early 1960’s economic 

analysis into today’s integration of geo-computational tools with a broader focus 

involving sustainability and social analysis (Ibid). In a roughly chronological order the 

following five methodologies can be distinguished that have been applied in testing 

spatial mismatch hypothesis (Ibid): (1) analysis of the labour market impact of residential 

segregation, (2) comparison of commuting times, (3) comparison of earnings, (4) 

measures of job proximity, and (5) spatial experiments. In this thesis, the focus will be on 

measures of job proximity meaning measuring the division of jobs spatially.  

The output of the proximity measure creates a ’ratio’ describing the relationship between 

the supply and demand (Östh 2007). To get the ratio data is needed to summarize supply 

of jobs in the area divided with the summation of the supply of potential workers (with 

an age frame of potential workers, 16-64 years) in an area at a point of reference with the 

Euclidean distance. The equation below constitutes the accessibility measure used, were 

s1 is summation of al jobs in the area divided by S2 the summation of all potential workers 

in the area.                                       

                                                  
∑𝑆1

∑𝑆2
= 𝐴𝑐𝑒𝑠𝑠𝑎𝑏𝑖𝑙𝑖𝑡𝑦 𝑚𝑒𝑎𝑠𝑠𝑢𝑟𝑒 

Geographical information system is used in this study along with estimating the 

probabilities by regressions.  

4.1 GEOGRAPHICAL INFORMATION SYSTEMS  

Geographical information system (GIS) conceptualize spatial relationships and 

interactions in a simplistic model for interpreting the real world as we know it (Miller & 

Wentz 2009). As a result, spatial frameworks of conventional proximity-based 

accessibility measures reflect on many simplifications (Kwan & Weber 2003). With time 

saving new technology, GIS and digital geographic data can calculate proximity-based 

accessibility measures (Ibid). Spatial statistics comprises a set of techniques for 

describing and modelling spatial data. Unlike traditional (non-spatial) statistical 

techniques, spatial statistical techniques use space area, length, proximity, orientation, or 

spatial relationships – directly in their mathematics (Scott & Getis 2008)  

Testing the hypothesis with Job proximity (work ratio) 

Measuring job proximity is a fairly new way of investigating SMH. Established in mid 

1990’s along with the development of GIS analysis (Hozier 1991; Hanson et al 

1997).  The method measure concentration of jobs and the geographic accessibility (often 

by distance) for evaluating differences in land-use (Houston 2005).  Measuring with job 

proximity, includes a transparency with strong conceptual focus on direct measures of 

spatial mismatch between the location of jobs and the location of the worker (Ibid).  
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Measuring proximity is straight-forward and can be re-tested for improving validity. First, 

the Methodological aim is to get correlations for the distances, along with the explanatory 

factors. Åslund (et al 2009) conducted a study on the importance of accessing work.  The 

authors used the same base-line model, as for this study for calculating proximity: 

(i)  the log of the number of jobs within a 2,5 and 7 km radius from the individual’s 

place of living.   

(ii)  the log of the number of working age people living within a 2, 5 and 7 km radius 

from the individual’s place of living.   

 

 

In previous literature, 5000m is an average range for measuring job proximity in a 

Swedish context. This relates to an average Swede travels approximately 5000m to their 

respectively workplace (Åslund & Skans 2009). This study uses 3 sets of scales; 2, 5 and 

7-kilometre radius.  

 

A multiple set of scales is one way of addressing the modifiable areal unit problem 

(MAUP). The MAUP is the fact that the delineation of the data can affect the statistical 

outcomes of studies. Therefore, doing the same study using multiple scales can be a 

way to see if the results are stable even though the scale changed (see Kwan & Weber 

2008; M Nielsen & Hennerdal 2014; Openshaw 1984). A challenge to spatial analysis 

of aggregated data in which the results differ when the same analysis is applied to the 

same data, but different aggregation schemes are used (Pantazatou 2016). 

 

The density of jobs is calculated with described formula:  

 

(
𝐽𝑜𝑏𝑠

𝑃𝑜𝑝𝑢𝑙𝑎𝑡𝑖𝑜𝑛
)𝑙𝑜𝑔10 = Acessabilty Messurment (job ratio) 

 

This creates a variable which is called ’job ratio’, the ratio of the relationship between 

jobs and workers in specified neighbourhoods. This is the accessibility variable is used 

to compare different neighbourhood residential segregation and factor data. In a 

regression, the factors and level of residential segregation will show if correlation exist 

between them and the dependent variable ‘job ratio’. log10(x) rewrites logarithms to the 

base 10 in terms of the natural logarithm (Fermsjö 2014). The usage of logarithm 

calculating proximity has been used in previous studies for estimating the density of jobs 

(Åslund et al 2009). The tool Point Statistics in the software ArcMap was used to calculate 

the sum of population and jobs for a radius of 2, 5 and 7 kilometres for each populated 

Figure 7: three diffrent levels of radius used in analysis  
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location. Point Statistics outputs the calculations as raster data. The raster calculator 

derived the equations  (
𝐽𝑜𝑏𝑠

𝑃𝑜𝑝𝑢𝑙𝑎𝑡𝑖𝑜𝑛
)𝑙𝑜𝑔10  of each level of scale. ArcMap tool Point 

Distance was used to calculate the distance to the city centre (located at center of Gamla 

Stan).  

The created new sets of data in attribute table called jobratio is done for each level of 

scale. The explanatory variables, distance to center, deprived (factor 2), affluent (factor 

1), and residential segregation was produced by joining data tables and using the ArcMap 

tool Extract Values to Points (which updates a point data set with values form raster 

datasets based on geographical location).  The results were exported into a file supported 

for the statistical software Spss, in creating the linear regressions along with scatterplots. 

All the steps are provided in appendix with a flowchart, containing the Arcgis tools and 

operations. 

4.2 REGRESSION ANALYSIS 

 

Regression analysis may be used to model, examine, and explore spatial relationships, in 

order to better understand the factors behind observed spatial patterns or to predict spatial 

outcomes (Miller & Wentz 2009).  Correlation analyses on the other hand, test the 

strength of the relationship between two variables (Esri 2009). Regression makes a 

stronger claim in the attempt to demonstrate the degree to which one or more variables 

potentially promote positive or negative change in another variable (Ibid). GIS provides 

similar tools for regression i.e. OLS estimations. The study provided same results with 

OLS testing in ArcMap’s, but for an elaborate statistical summation providing partial 

regression scatterplots along with test of robustness, Spss has been used. Spss (IBM 2016) 

computes the linear regressions which automatically checks for multicollinearity 

(redundancy among model explanatory variables), and computes coefficient 

probabilities, standard errors, and overall model significance which indicates if values are 

robust to heteroscedasticity (Fischer & Getis 2010). Spss can check for 

Heteroscedasticity: the measures of the error term, if they differ across values of the 

independent variables with scatterplots in the appendix. The regressions are calculated 

stepwise, this means regressing number of multiple variables while simultaneously 

removing those that aren't important for the model. Taking each explanatory factors 

separately, the first regressed variable as a bivariate regression y = α + βx + , and then 

with additional factors, one by one, in a multivariate regression y = α + ß0 + ß1 + ß2 + 

… + . y is the independent variable (job ratio), Bo is the intercept, and β1…4 is the 

independent variables (explanatory factors relating to the ratio of jobs). In urban statistics, 

the commonly used confidence interval is 95% (Brewitz 2015). By setting a 95% interval, 

a p-value (probability) smaller than 0.05 indicates a statistically significant model, with 

the criteria of P ≤ 0.05. 
 

Stepwise regressions:  

(i) (
𝐽𝑜𝑏𝑠

𝑃𝑜𝑝𝑢𝑙𝑎𝑡𝑖𝑜𝑛
)𝑙𝑜𝑔10  = β0 + β1 (distance to center) +  

(ii) (
𝐽𝑜𝑏𝑠

𝑃𝑜𝑝𝑢𝑙𝑎𝑡𝑖𝑜𝑛
)𝑙𝑜𝑔10  = β0 + β1 (distance to center) + β2 (segregation values) +   

(iii) (
𝐽𝑜𝑏𝑠

𝑃𝑜𝑝𝑢𝑙𝑎𝑡𝑖𝑜𝑛
)𝑙𝑜𝑔10 = β0 + β1 (distance to center) + β2 (segregation values) + β3 (factor 1) +   
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(iv) (
𝐽𝑜𝑏𝑠

𝑃𝑜𝑝𝑢𝑙𝑎𝑡𝑖𝑜𝑛
)𝑙𝑜𝑔10 = β0 + β1 (distance to center) + β2 (segregation values) + β3 (factor 1) + β4  

(factor 2)+   

Beta is the slope of the line like how much change observed in the dependent variable 

(y), with a unit change in the independent variables (β1…4). Statistical errors and test for 

autocorrelation is tested in Spss for estimating the reliance and robustness of the results. 

Autocorrelation can be tested with a Watson-Durbin test and Multicollinearity by 

checking the VIF:s (fully presented in appendix). Type 1 errors refers to rejection of the 

null hypothesis, even when the hypothesis is correct with a correlation. The level of 

significance for the hypothesis test is α of 0.05 indicates that there is an acceptance of 5% 

chance errors when rejecting the null hypothesis (Newbold 2010). Type 2 occurs when 

there is a fail to reject the null hypothesis when it should be rejected. The probability of 

making a type II error concerns β, which is determined the power of the test (Ibid). A 

large sample size minimizes the risk. The scatterplots can be checked for checked for 

heteroscedasticity and multicollinearity. Homoscedasticity consider the variance around 

the regression is unequal for the values of the independent variables 

(Ibid). Multicollinearity can affect the results especially in multiple regression where 

there are more variables (Ibid). Collinearity occurs when some independent variables are 

very close correlated and interpreting the dependent variable. It can make significant 

variables statistically insignificant where it increases the standard errors (Ibid).  

The mismatch hypothesis has empirical limitations deducting the hypothesis with 

credibility. The significance of the outcome is by correlations and not the causality that 

may affect the results. In SMH literature, the main challenge throughout has been to 

establish causality and to isolate the contribution of spatial mismatch to labour market 

outcomes from other spatial and non-spatial explanatory factors (Gobillion & Selod 

2014).  

4.3 METHODOLOGICAL LIMITATIONS 

 

Measuring by proximity seems like a straightforward method, but it suffers limitations 

along with the other methodological approaches testing the mismatch hypothesis. The 

SMH concept has not been without critique in terms of reliability and validity. The 

outcome of quantitative measurement can be scrutinized for its artificial and rigid feeling 

of precision (Bryman 2007). The critique from qualitative researchers include the 

sensitivity in measuring delicate topics (such as segregation and socioeconomic 

outcomes) with numbers. There is a predicament in measuring social and human 

outcomes with natural science instruments by positivistic terms, referring to observe only 

the things that can be observed and measured (Ibid). Urban poverty and unequal labour 

market outcomes often rely upon on quantitative based measurements, with GIS 

measurements (Pavlovskaya 2006). In a quantitative based studies the results rely on the  

reliability, equivalent to the stability in the observed values (Bryman 2007). Often to test 

the strength of the relationship is to test and re-test the observations (Ibid). In proximity 

based measurements, there is a possibility in doing so with that enhances the reliability 

i.e. GIS evaluations.  

 

The geo-statistical limitations in conducting a study on mismatch hypotheses are: 

establishing causality, endogeneity, biases and a problem with scale.  As mentioned, the 
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main challenge has been to establish causality and to isolate the contribution of spatial 

mismatch to labour-market outcomes from other spatial and non-spatial explanatory 

factors (Gobillion Selod 2014). Reverse causality can lead to spurious correlation 

between access to jobs and the outcome variable (Åslund et al 2009). 

 

Researchers question the validity in SMH, with its measurements and outcome, in 

establishing causality. Causality is one of the main geo-statistical limitation to the 

hypothesis (Ilanfelth & Sjöqvist 1998). Measuring the degree of mismatch or the access 

to jobs is complex, by isolating this causing factor as independent (Holzer 1991). The 

importance is to know SHM studies measure the significance of the outcome is by 

observing correlations and not by the causality (see Åslund et al 2009; Ilanfelth & 

Sjöqvist 1998). in other words, what is seen by correlations can’t be established as a 

causal relationship. Urban economists are highly divided in their opinions on the 

importance and to which degree the correlation explains economic disparities between 

the races and income in the spatial mismatch hypothesis (Zenou 2009). Residential and 

workplace patterns may not necessarily overlap to a strong degree (Ibid).  To exemplify,  

living in an enclaved neighbourhood does not necessarily lead to working in segregated 

workplaces (Portes & Jensen 1989). 

 
Some researchers argue that the free choice of living tends to be endogenous. It suggests 

all income and ethnic minorities has a choice, depending on preference to live at any 

location. Simplified, where residential location is endogenous; refers to families are not 

randomly assigned a residential location but instead choose it (Åslund et al 2009). 

Therefore, residence is endogenous factor that will contribute on the SHM outcome. Self-

selection and unobserved heterogeneity (e.g. unobserved productivity such as motivation 

or perseverance) rather than distance to jobs may explain why ethnic minority workers 

have adverse labour market outcomes (Ibid). For one individual choosing a 

neighbourhood containing friends and family might be more important than closeness to 

the labour market. Another source of endogeneity can be traced into workers with jobs or 

higher earnings may choose residential locations with poor job access to consume larger 

amounts of housing at a lower price, as hypothesized by the standard urban model (Ibid), 

revised in the background chapter (Alonso model). Researchers has avoided the 

residential problem by focusing on youth still living at home since residential location is 

decided by parents for their children and they are born into a non-self-selected area 

(Raphael, 1998). But this approach still has restraints, for example, a youth’s unobserved 

skills, work ethic, or other factors that affect employment are likely to be correlated with 

those of his or her parents. Therefore, if the parents’ residential choice is endogenous, 

then that of the youth will also be endogenous, even if the youth’s employment or 

earnings play no role in the parents’ location decision (Ilanfelth & Sjoqvist 1998). 

Second, results cannot be generalized on the youth who are no longer living at home or 

doesn’t work (Åslund et al 2009).  Another way of avoiding this problem is by using a 

population frame based on refugees (residential-placed) to reduce bias of endogenous 

choice (Åslund et al 2006). 

 

Research in SHM can by mistake omit variable bias.  Problem with omitted variables bias 

may affect the results incorrectly by leaving out one or more important factors of 

contributing to SHM. The "bias" is created when the model compensates for the missing 

factor by over- or underestimating the effect of one of the other factors (Howland 2006). 
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While this is, a general stipulation surrounding all regression-based analyses, there are 

strong reasons for believing that underspecified models have biased the results reported 

in the SMH literature on individual- and neighbourhood-level data (Ihlanfeldt & Sjoquist 

1998).  Another difficulty linked to biases of isolating the SMH is portrayed in the cases 

with individual-level data, neighbourhood variables are generally not available because 

the individual’s neighbourhood or census tract is not identified for reasons of 

confidentiality (Ibid). In measuring the actual job accessibility, measurement errors are 

frequent. For a given worker the correct measure should be the number of nearby relevant 

jobs vacancies relative to the competing labour supply (Ibid). Same observation was made 

by Åslund (et al 2009); the commonly used number of nearby occupied jobs per worker 

captures only vacancies that arise from turnover, not those created by job growth.  

 

Each accessibility measure has its own points of strengths and weaknesses. For this 

reason, several studies have used a combination of measures for the reduction of errors 

and biases, either to highlight different aspects of a location’s accessibility (Handy & 

Niemeier 1997) or to reduce the weaknesses of each method through the strengths of the 

others (Primerano & Taylor 2005). There is a great sensibility in measuring the spatial 

effects on SMH.  

 

There is a spatial dimension on conducting research with a limiting level of scale. In 

spatial analysis, dependent on data aggregated into areal units, the Modifiable area unit 

problem (MAUP) affect the results. MAUP acknowledge the sensitivity in unit 

measurements, regarding biases in the scale and zoning (aggregation) (Openshaw 1984). 

Zoning indicates that the results may be affected by how the borders between areal units 

are drawn (Ibid). Openshaw displays in a bivariate regression, the slope coefficient tends 

to increase as the data become increasingly aggregated (Openshaw 1974). For examining 

the effect of MAUP in Stockholm, researchers have explored different levels of scale a 

of administrative units, for exploring different patterns of workplace clusters along with 

MAUP (M. Nielsen & Hennerdal 2014). Finally, Fotheringham and Wong (1991) also 

found that R2 values and the standard errors of their parameter estimates tended to 

increase as analysis units became larger and fewer in number. This may be a problem in 

this thesis, later examined in results. To hamper MAUP existence there are three different 

levels of scale further examined in the results and outcome. 

 

 

 

Figure 8: Displaying MAUP with vector grids and different levels of scale (Morgner 2016)  

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3183741/#R18
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5. RESULTS: TESTING THE MISMATCH HYPOTHESIS BY WORK 

RATIO 

 

Job proximity is measured by the work ratio with regressions on how well the explanatory 

factors explain the relationship with given job ratio. The results are given by measuring 

the number of jobs provided for each individual. The results are first presented in a 

statistical report with regressions on the different levels of scale (2000m, 5000m and 

700m radius). The regressions provide the estimates for the coefficients, errors, 

probabilities and r2 values for evaluating the mismatch hypothesis in Stockholm. The 

results will provide enough of evidence to reject the hypothesis or not. In this study, a 

95% confidence level is used which requires a p-value smaller or equal to 0.05 to be 

statistically significant.  

 

The results are modelled in SPSS for calculating the regressions, stepwise. Four 

regressions are used in a stepwise model for catching the explanatory factors individual 

effect of each given predictors to the relationship of the dependent work ratio. A stepwise 

regression essentially does multiple regression a number of times, starting with the 

explanatory factor with highest model of fit - in this case it was the distance to center 

variable. A linear regression should be normally distributed (see appendix for histogram) 

and checked for and no existence of known correlations between the independent 

variables, known as collinearity (Draper & Smith 1998). The statistical tables include the 

goodness of fit with R2 for justifying the variation in the explanatory variable to the 

depended variable. Each add of an explanatory factor naturally increases R2, provided in 

the column change of R2 in the statistical table. The change of explanation is interesting 

for interpreting the explanatory factors strength in the relationship and fit the model, in 

other words which variables explain most of the job ratio relationship. The three-

dependent variable is presented in a descriptive table with measures of central tendency 

(mean) and the measure of dispersion (Standard deviation, maximum and minimum). 

 

 

 

The results are checked with measures of robustness, if the results are trustworthy. The 

statistical software SPSS provides test to ensure stability in the results, and check for 

multicollinearity (redundancy among model explanatory variables), computes coefficient 

probabilities, standard errors, and overall model significance indices that are robust to 

heteroscedasticity (Fischer & Getis 2010). The calculations are followed by maps (i) the 

population and the distribution of jobs (ii) the division jobs per worker, constituted by 

Job ratio calculated by jobs divided by population in each scale with calculation 

(
𝐽𝑜𝑏𝑠

𝑃𝑜𝑝𝑢𝑙𝑎𝑡𝑖𝑜𝑛
)𝑙𝑜𝑔10.  

 

 
N Minimum Maximum Mean Std. 

Deviation 

jratio2000 13825  -2,07 1,710 -0,404 0,465 

jratio5000 13825 -0,64 2,022 -0,118 0,170 

jratio7000 13825 -0,52 1,632 -0,086 0,168 

Table 2: Descriptive statistics on the dependent variables 
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5.1 REGRESSION WITH WORK RATIO 2000 

These are the following regressions used stepwise at 2000m; 

(1) Workratio 2000 = (Constant) + distlg10 

(2) Workratio 2000 = (Constant) + distlg10 + segregation 

(3) Workratio 2000 = (Constant) + distlg10 + segregation + factor2 

(4) Workratio 2000= (Constant) + distlg10 + segregation + factor2 + factor1 

(1) The first regression adds the distance to center, this variable has the highest level of 

fit of all the explanatory factors shown in a bivariate linear regression.  R2 justifies 

approximately 25,4 % of the variation in the dependent variable (work ratio). The distance 

factor correlates negative to the job ratio at 2000m. In other words, the relationship on 

first regression shows a negative outcome (-0.077) indicating an increase in distance to 

centre with 1 affect the work ratio with a negative change of -0.777 work ratio units 

(holding all other variables constant).  

(2) The second regression adds the second most influenced factor by fit, the segregation 

measure. The relationship is negative, with an increase in segregation measure (holding 

distance to center constant). Adding an explanatory factor enhances the r2 with 0,092, the 

models fit explains approximately 34,6% of the variation in the dependent variable. 

 (3) With adding factor 2 to the multiple regression shows a positive outcome (0.68), this 

indicates, with one increase of factor 2 means a positive change in the work ratio with an 

increase of 0.68 work ratio units (with holding all other variables constant). This 

contradicts the hypothesis, given an increase in factor 2 (higher deprivation) has a positive 

relationship to job ratio.    

(4) The factor 1 has a very little change in the explanation in the model, with R2 implying 

that this factor has an increase in fit by 0,000234. Even the coefficient is very small, with 

0,008 units change in the work ratio if adding the explanatory factor 1 and R2 at 39,7%. 

The change in r2 in step (4) is quite low, and is the factor with least contribution.



 

  

Work ratio 2000 (1)  
Exp(B) 

(2) 
Exp(B) 

(3) 
Exp(B) 

(4) 
Exp(B) 

Constant 

 

2,873 (,048) 

 

2,429 (0,46) 

 

2,355 (0,44) 2,460 (0,63) 

Distance -0,777 (0,11) -0,596 (0,11) 

 

 

-0,597 (0,11) 

 

-0,619 (0,015) 

Segregation  -0,760 (0,017) 

 

-0,660 (0,017) -0,650 (0,017) 

Factor 2   0,68 (0,002) 0,066 (0,002) 

Factor 1    -0,008 (0,003) 

     

R2 0,254 

 

0,346 0,397 0,397 

R2 change  0,092 0,051 

 

0,000 

N obs 13825 13825 13825 13825 

Table 3: stepwise regression on dependent: work ratio 2000 

 

* all variables, p<0.05, in a 95% confidence interval with statistical significance  

Displaying the standard error in parenthesis 
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Figure 9: Scatterplots of individual factors regressed at 2000m   

Displays scatterplots of residuals of each independent variable and the residuals of the dependent variable (job 

ratio 2000m), when all variables are regressed separately on the rest of the independent variables (IBM SPSS). 

The slope of the line marked in red  

 



Figure: 10: The population count and the distribution of jobs at 2000m radius 

 

 

At radius 2000m a large concentration of the population lives within the city limits and near suburbs. The 

distribution of jobs is placed in the inner city. Some levels of high concentration of jobs can be seen in the 

suburbs. Kista, Täby center and Arlanda are suburban areas with high concentration of jobs. 
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Figure 11: the ratio of jobs provided at 2000m 

 

Figure 11: The division of jobs by its population on 2000m radius, (
𝑱𝒐𝒃𝒔

𝑷𝒐𝒑𝒖𝒍𝒂𝒕𝒊𝒐𝒏
)𝒍𝒐𝒈 𝟏𝟎 = the ratio of jobs 

provided the ratio of jobs provided at 2000m. The job ratio with 2000m radius on 1:500 000 and 1:250 000 

scale. The job ratio has higher values in inner city, along with Kista, Södertälje and its surrondings, 

Nynäshamn, Täby center and Arlanda.  

 

Log10

Level of job ratio
High : 2.39094

Low : -2.09583
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5.2 REGRESSION WITH WORK RATIO 5000 

 

These are the following regressions used stepwise at 5000m; 

(1) workratio 5000 = (Constant) + distlg10 

(2) workratio 5000 = (Constant) + distlg10 + segregation 

(3) workratio 5000 =(Constant) + distlg10 + segregation + factor1 

(4) workratio 5000= (Constant), distlg10 + segregation + factor1 + factor2 

(1) Distance to centre is the largest explanatory factor at 5000m, same as in 2000m model. 

This means, the first regression shows a negative outcome (-0.286) with an indication of 

an increase in distance to centre has a negative change in work ratio which a decrease of 

-0,286 work ratio units (holding all other variables constant). R2 justifies approximately 

25,7% of the variation in the dependent variable (work ratio 5000). 

(2) The second regression adds the second most influenced factor by fit, the segregation 

measure. The relationship is negative, with an increase in segregation measure, the 

distance to work will have a negative change on work ratio with 0,072. With adding an 

explanatory factor, the R2  increases with 0,6% from the previous regression, the model 

explains approximately 26,3% of variation in the dependent variable.  

(3) With adding factor 1 to the multiple regression shows a positive outcome (0,014). R2 

justifies approximately 27% of the variation in the dependent variable (work ratio 5000). 

This indicates, with an increase of factor 1 has a positive change in the work ratio with 

an increase of  0.014 work ratio units ( with holding all other variables constant ). In other 

words, an increased value for factor 1 (affluent factors) increases the chances for a higher 

job ratio.  

(4) In the last regression with factor 2, gave a very small positive coefficient with 0,009 

with the lowest amount of explanation in the model by R2, and a 0,5% change  change 

with including factor 2 to the model.



Table 4: stepwise regression on dependent: workratio 5000m 

 

  
 

 

 

* all variables, p<0.05, in a 95% confidence interval with statistical significance  

Displaying the coefficient and standard error in parenthesis 

  

Work ratio 5000 (1)  
Exp(B) 

(2) 
Exp(B) 

(3) 
Exp(B) 

(4) 
Exp(B) 

Constant 

 

1,089 (,018) 1,047 (,018) 0,859 (,024) 0,775 (,025) 

Distance -0,286 (,004) -0,269 (,004) -0,228 (,006) -0,212 (,006) 

segregation  -0,072 (,007) -0,096 (,007) -0,092 (007) 

factor 1   0,014 (,001) 0,020 (,001) 

factor 2    0,009 (,001) 

     

R2 0,257 0,263 0,270 0,275 

R2 change  0,006 0,007 0,005 

N obs 13825 13825 13825 13825 



 41 

 

  

 

 

Displays scatterplots of residuals of each independent variable and the residuals of the dependent variable (job ratio 

5000m), when all variables are regressed separately on the rest of the independent variables (IBM SPSS). 

 

Figure 12: Scatterplots of individual factors regressed at 5000m 

 



Figure: 13: The population count and the distribution of jobs at 5000m radius 

 

 

At radius 5000m a large concentration of the population lives within the city limits and near suburbs. With 

increased distance the population decreases. The distribution of jobs is placed in the inner city. Some levels 

of moderate concentration of jobs are found in outer conurbations, parts of Södertälje and Arlanda. 
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Figure 14: the ratio of jobs provided at 5000m 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Log10

Level of job ratio
High : 2.39094

Low : -2.09583

Figure: The job ratio with 5000m radius on 1:500 000 and 1:250 000 scale. The job ratio has moderate values 

for the inner city and its close conurbations. Parts of Nynäshamn and Arlanda, experience a better job ratio than 

average Stockholm. 
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5.3 REGRESSION WITH WORK RATIO 7000 

These are the following regressions used stepwise at 7000m; 

(1) workratio 7000 = (Constant) + distlg10 

(2) workratio 7000 = (Constant) + distlg10 + factor 1 

(3) workratio 7000 =(Constant) + distlg10 + factor 1 + factor 2 

(4) workratio 7000= (Constant), distlg10 + factor1 + factor2 + segregation  

(1) Distance to centre is the largest explanatory factor of all the explanatory factors shown 

in a bivariate linear regression (similar to the other regressions with 2000 and 5000).  R2 

justifies approximately 31% of the variation in the dependent variable (work ratio 7000). 

The distance factor correlates negative to the distance to work at 7000m, same as in 

2000m and 5000m. This means, with an increase in distance to centre has a negative 

change in work ratio, with -0,310 in work ratio units (holding all other variables constant).  

(2) The second regression adds the second most influenced factor by fit, in this case factor 

1, which differentiates from 2000 and 5000m regression where segregation was the 

second most influenced factor. The relationship is positive, with an increase factor 1, the 

distance to work will have a positive change on work ratio. An increase in the factor 1 

indicates if income increases so do work ratio with 0,015. With an addition of explanatory 

factor enhances the r2 with 0,9% from the bivariate regression, in model (2) explains 

approximately 31,8% of variation in the dependent variable. 

(3) With adding factor 2 to the multiple regression, still shows a positive outcome (0,013). 

This indicates with an increase of factor 2 means a positive change in the work ratio with 

an increase of  0.013 work ratio units (holding all other variables constant).  

(4) In the last model, the segregation values is used, with the highest amount of 

explanation in the model (33,7%) by R2, but the smallest change with including 

segregation  (0,7% change). There is a negative correlation between segregation with -

0,081units change if work ratio increases.



 

Table 5: stepwise regression on dependent: workratio 7000m 

 

 

 

* all variables, p<0.05, in a 95% confidence interval with statistical significance  

Displaying the coefficient and standard error in parenthesis 

 

  

Work ratio 7000 (1)  
Exp(B) 

(2) 
Exp(B) 

(3) 
Exp(B) 

(4) 
Exp(B) 

Constant 

 

Distance   

1,220 (,017) 1,032(022) ,902 (,023) ,809 (024) 

-0,310 (,004) -0,272 (,005) -0,246 (,005)  

factor 1   0,015 (,001) 0,024 (,001) -0,218 (,006) 

factor 2   0,013 (,001) 0,028 (,001) 

segregation values    -0,081 (,007) 

     

R2 0,309 0,318 0,330 0,337 

R2 change  0,009 0,012 0,007 

N obs 13825 13825 13825 13825 
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 Figure 15: Scatterplots of individual factors regressed at 7000m 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Displays scatterplots of residuals of each independent variable and the residuals of the dependent variable (job ratio 

(7000m), when all variables are regressed separately on the rest of the independent variables (IBM SPSS). 

 



Figure: 16: The population count and the distribution of jobs at 7000m radius 

At radius 5000m a large concentration of the population lives within the city limits and near suburbs. 

With increased distance the population decreases. The distribution of jobs is placed in the inner city. 

Some levels of moderate concentration of jobs are found in outer conurbations, parts of Södertälje and 

Arlanda. 
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Figure 17: the ratio of jobs provided at 7000m 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Log10

Level of job ratio
High : 2.39094

Low : -2.09583

The division of jobs by its population on 7000m radius, (
𝐽𝑜𝑏𝑠

𝑃𝑜𝑝𝑢𝑙𝑎𝑡𝑖𝑜𝑛
)𝑙𝑜𝑔 10 = the ratio of jobs provided. 

The job ratio with 7000m radius on 1:500 000 and 1:250 000 scale. The job ratio has moderate to high 

values for the inner city and its close conurbations. Arlanda has a high ratio of jobs compared to other 

outer-conurbations.  
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5.4 SHORT SUMMARY OF STATISTICAL RESULTS: 

 

- Distance to Stockholm city center has the largest increase in the models’ 

explanation by r2. If distance increases there is a negative relationship to work 

ratio, on all levels of scale. This implies living closer to central of Stockholm, the 

number of jobs for each worker increases.  

 

- Surprisingly factor 2 had no negative correlation to work ratio, this means with 

an increase in factor 2 (a higher level of deprivation) leads to a positive change 

for the work ratio, at all levels of scale. Although the coefficient indicates the 

increase is very small for all levels on factor 2. 

 

- Factor 1 has a positive linear correlation at all levels, which implies a higher 

socioeconomic factor 1,  has positive correlation to the job ratio. As for this factor, 

the coefficient is small, indicating the socioeconomic factor behind factor 1 has a 

very little effect on the job ratio. 

 

- The Segregation factor had a negative linearity on all regressions, but a lower 

level of fit on 7000m compared to 2000m and 5000m level of scale. This implies, 

living in an area with high segregation (a large or low share of immigrants 

compared to the surroundings) the job ratio has a tendency of being lower than in 

areas with little segregation.   

 

- The model with the highest explanation of fit (R2) is at 7000m. With increased 

distance the ratio of jobs becomes more smoothed with lesser outliners and 

thereby an increase in the models fit by r2.  

 

5.5 ROBUSTNESS OF THE TESTS1 

Probability is a measure of chance, made from calculations that assess the role of chance 

on the outcome of the analysis. On all regressions, the p-value is smaller than the 

confidence level at 0.05. All probabilities is p<0,001, expect the work ratio2000 (4). The 

null hypothesis is rejected since p= 0.00, therefore p< 0.05, at 95% confidence level. 

Multicollinearity is determined by the Variance Inflation Factor (VIF) calculated by 1/(1-

R2.) (Mansfield & Helms 1982). If the VIF's are not unusually larger than 2, then the 

multicollinearity is not a problem (Ibid). Running a collinearity test on all variables in 

SPSS shows no evidence for multicollinearity. Autocorrelation creates biases that can 

affect the model’s reliability, these are the unexplained portion of the dependent variable, 

represented in the regression equation as the random error term ε (ArcGIS 2017). 

Autocorrelation can be tested in a Watson-Durbin test which indicate a positive 

autocorrelation. Same pattern was found by using Moran’s I in ArcMap. Positive spatial 

autocorrelation is when similar values cluster together in a map, this violates the fact that 

observations are independent from one another (Ibid). The residuals have an over 

predicament in especially inner city areas. Statistically significant spatial autocorrelation 

is often a symptom of misspecification (a key variable missing from the model) (Ibid). 

                                                 
1 All values for each robustness of test are published in appendix  
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The residuals have an over predicament in especially inner city areas. Statistically 

significant spatial autocorrelation is often a symptom of misspecification (a key varaiable 

missing from model) (Gisgeography 2017). This is a concern if models lacks a missing 

variable, but with provided as predicted in the Method section, the effect of spatial 

mismatch is tricky to isolate as a causing factor. The magnitude of the residuals from a 

regression equation is one measure of model fit. Test for Heteroscedasticity to determines 

if the explanatory variables have a consistent relationship to the dependent variable with 

a (Bruesch-Pagan test). In appendix there is evidence for no Heteroscedasticity with 

scatterplots with the residuals and predicted value along with plots of normal distributed 

curves. 

6. DISCUSSION 

 

The first section in the discussion provides comments on the aim and objectives in regards 

of fulfilling the criterions from a spatial mismatch theory applied in Stockholm. Secondly, 

the results will be compared with similar studies (reviewed in the previous literature 

chapter), with the findings at local and national level in Stockholm, Sweden.  The last 

part concludes the robustness of the model on comments on the spatial and statistical 

limitations. 

 

A short recap from the results the regressions portrayed an approximately 25-30% 

explanation in r2 for distance to center at the different levels of scale. the highest 

explanation of fit (R2) is at 7000m and this justifies (as mentioned)  Fotheringham and 

Wong (1991) also found that R2 values and the standard errors of their parameter 

estimates tended to increase as analysis units became larger and fewer in number 

(smoothing effect). Residential segregation was the second most contributory factor in 

the stepwise regressions (not in the case for 7000m with lower changes in r2 ). Factor 1 

and factor 2 had a little effect on r2, with values under 10%. The relationship entails, an 

increase in residential segregation value or/and distance to center will likely lower the job 

ratio at all levels of scale. Distance to city is the dominant contributor to the regression 

models. This relationship contradicts the American land use model (See Alonso 1964), 

with jobs and higher income groups in the suburban areas. 

 

The factors 1 and 2 regressed for deprived and affluent show little explanation to the 

models, in fact both values have a positive relationship to job ratio. This means that living 

in a more deprived or elite neighbourhood has no clear negative relationship supporting 

the mismatch hypothesis. This is quite surprising for factor 2 for measuring deprivation, 

since the mismatch hypothesis states that deprived neighbourhoods have a worse-off 

accessibility to the job market, than the ones with affluent factors relating to the 

socioeconomic background. The factors regressed, show little explanation to the model 

that these variables determine and capture a mismatch by a distinction in deprivation and 

affluent areas. 

 

What other factors capture mismatch?  To isolate the casual factor for mismatch is 

absolutely the most complex difficulty in studying mismatch; isolating the causal 

relationship where residential location is endogenous, meaning families are not 

randomly assigned a residential location but instead choose it (Åslund et al 2009). What 

determine the place of residence is often determined by friends and family close by and 

not by proximity to work. Once again, the importance of mismatch evaluations is to 

understand that it observes the given correlations and not establish causality. Other 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3183741/#R18
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3183741/#R18
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studies have tried to create a model which hamper the causality effect, i.e. Åslund et al 

(2009) looked at location placed-immigrations (with no free will of choosing a residential 

area).  

 

The objectives of this study build upon the mismatch hypothesis assumptions causing a 

worse-off accessibility in terms of vulnerability by social and ethnical means.  The 

research questions are answered separately to examine the mismatch by the used factors.  

6.1 HOW IS JOB PROXIMITY DIVIDED IN STOCKHOLM REGION? 

By creating the job ratio variable, on the three levels of scale created the basis for this 

analysis. The variable was used as the dependent variable in all the regressions and 

visualised within the maps on the different levels of scale. The observation show how 

Stockholm has a highly-centralized job market with most of the jobs per worker 

concentrated in the city center.  

The neighbourhoods with greater division of jobs per person is in city center along with 

suburban municipalities, Lidingö, Danderyd and some parts of Solna (depending on the 

scale). No area was detected as a worse-off neighbourhood, compared to the rest of 

Stockholm, in terms of the job ratio (adjusted by population). The results indicate that 

distance affect a large proportion of the job ratio negatively and neighbourhoods further 

was from the city core tends to have a worse-off accessibility (adjusted by population).  

Distance to center is the main explanation for job proximity. Looking at the maps with 

its respectively job ratio, displays the a large job concentration in Stockholm with a strong 

gravity to the city center in the concentration of jobs.  

6.2 DID DEPRIVED AND AFFLUENT NEIGHBOURHOODS INFLUENCE JOB 

PROXIMITY?  

 

The results provided indicates a positive relationship between job ratio and an increase in 

the affluent factor 1. This was predicted according to theory, if income increases the 

chances of living in a neighbourhood with a better job ratio increases as well. But what’s 

surprisingly was the positive relationship for the deprived factor had on all levels of scale. 

Although the results show a small model of fit, factors on deprivation and affluent is 

statistical significant. This results on factor 2 contradicts the hypothesis, since deprivation 

is predicted for a negative relationship to job proximity. As the mismatch hypothesis 

positions; Distance to work or direct measure of job proximity influence vulnerable social 

groups with a low income. With factor 2 catching deprivation (included lower income 

levels) showed a positive linearity in affecting the job proximity. The relationship 

between socioeconomic variables and job ratio is dismissed and therefore, there is no 

evidence in given results that factor 2 (that catches socio-economic factors) influence the 

job proximity in Stockholm.  

 

The study additionally tries to answer into what degree does the socio-economic income 

and residential segregation variables affect and correlate to workplace proximity. To 

answer this question regarding the deprived (factor 1) and affluent variables (factor 2), 

the degree of linearity is weak to the work ratio dependence. The results also show that 

income factors don’t change much in the models fit. Simplified; the factors of 1 and 2 is  

not a contributing factor to the job ratio into a larger extent; the small values indicates 

that other explanatory factors may influence the job ratio. The limitations in spatial 

mismatch are evident here, regarding isolating the casual relationship and the omitted 
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variables biases (leaving some factors that influence job proximity out) that may affect 

the results. Finally, in comparing the results provided of the mismatch hypothesis showed 

positive change in an increasing affluent (income) factor, leading to a better job ratio 

output in his regressions (Kain 1968). In Stockholm, this is not the case, the hypothesis 

of mismatch relating vulnerable or affluent neighbourhoods is rejected since the 

regressions doesn’t show support for this spatial pattern. 

In sum, there is no evidence proclaiming deprived neighbourhoods (factor 2) as a worse 

off accessibility to work than the neighbourhoods with higher affluent factors (factor 1) 

at all levels of scale with a statistical significance.  The results provided in the Stockholm 

case denies the spatial mismatch hypothesis by the tested explanatory factors. 

6.3 DID RESIDENTIAL SEGREGATION INFLUENCE JOB PROXIMITY? 

 

The segregation factor has a negative linear relationship on the job proximity (2000m -

,076 and 5000m -,072); indicating the areas with higher scores of residential segregation 

of immigrants tends to have a lower accessibility to work by measured work ratio. On 

7000m the correlation for segregation was also negative (-,081), although with a very low 

model of fit, by R2. as the original work proclaims; ethnic minorities has tendencies for 

less access to jobs with larger distances (Kain 1992). A high degree of residential 

immigration means there is a higher or lower share of immigrants in the area compared 

the larger area. The regression results imply these segregated areas has a lower work ratio, 

but no entailing of this neighbourhood has a composition of ethnic minority or if it’s a 

native without ethnic minorities.   

 

Although this negative correlation is a finding, it’s complicated to answer if it provides 

enough of evidence for a proclaiming a mismatch in Stockholm regarding an ethnical 

unequal access to labour since a higher level of residential segregation can also portray 

an area with no immigrants (compared to k-nearest neighbour). The model of fit by 

segregation is quite low for estimating the values as evidence (at best in the 2000m 

model).  To sum up, the relationship of workratio and residential segregation has a 

negative slope, indicating larger distances for neighbourhoods experiencing residential 

segregation of immigrants.  

6.4 COMPARISON WITH RELATED STUDIES 

 

The data provided in this thesis had no direct measures on individual data level, which 

makes it complicated to compare with studies that include the individual factors on 

mismatch hypothesis. Other related studies of mismatch attempt to isolate the mismatch 

by its contributing factors and measure the individual effect. For example, of individual 

data for i.e. gender, education level, place of birth and transport accessibility to really find 

the spatial pattern between work and residence. The studies combine different sets of 

methods in analysing the mismatch outcome with quantitative data findings. The previous 

studies are selected to evaluate the findings and the similarities for the results given from 

this thesis. The researchers’ conclusions agree on residential and workplace patterns may 

not necessarily overlap to a strong degree in a Swedish context. 

Åslund (et al 2009) used detailed data to extract location of all residences and workplaces 

in Sweden. The method used is the same as this thesis measuring job proximity at 5-

kilometre radius. One outcome is immigrants have fewer jobs in their surroundings (ibid). 

Compared to results on this thesis, the relationship could be reinforced with the findings 
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on the residential segregation values; with larger concentration of immigrants has a linear 

negative relationship - a larger distance to work. However, Åslunds (et al 2009) data was 

on national level, he proclaimed data on Stockholm has same tendencies locally, the 

pattern shows similar trends within metropolitan areas as national level (Ibid). The 

authors indicate that there is fewer jobs surrounding ethnic minorities with lower job 

access compared to natives. The results from this thesis has a negative slope in residential 

segregation to work, but the measure also indicate neighbourhoods without immigrants 

compared to nearest neighbour.  The actual correlations are not to be compared since the 

detailed data from Åslund contains individual levels which is not an option in this thesis.  

Åslund & Skans (2010) used a regression model for estimating over and under predictions 

of the Swedish labour market. A clear negative relationship is seen for socioeconomic 

factors and segregation in workplace and residential is not given by chance (ibid). The 

results from this thesis do not reinforce the statement of the influence of socioeconomic 

factors but an agreement on an underlying pattern in segregated neighbourhoods and its 

proximity. The studies have more evidence on labour market segregation for immigrants 

and provides evidence on labour discrimination.   

For going back to the hypothesis original geographical context, measured in urbanized 

cities in United States, ethnic minorities have lower spatial job access, reduced and 

constrained mobility with an apparent connection between job access and individual 

outcomes (Åslund et al 2009). As the American literature has more ‘evident’ research on 

the spatial mismatch i.e. a lower density of jobs per resident worker within the commuting 

zones of predominately black neighbourhoods (Carlson & Theodore 1997). As the 

American example clarifies, a highly-divided population in terms of homogeneity 

neighbourhoods, the Swedish typical neighbourhood is quite mixed. The mixed 

neighbourhoods can be partially an explanation why the residence effect is hard to catch 

since Stockholm has a diversity in ethnicity and income by residential neighbourhoods. 

To support this argument, Marcińczak (et al 2015) studied Stockholm metropolitan area 

by the residential and workplace segregation with different groups of immigrants to see 

which group are most affected. The number of mixed neighbourhoods has increased 

substantially between 2000 and 2008; this is especially the case for workplace 

neighbourhoods. The study also support the notion that residential segregation is higher 

than workplace segregation. As promoting social mix in workplace and residential 

neighbourhood is vital for preventing the mismatch.  

6.5 DISCUSSION OF ROBUSTNESS 

Researcher claim spatial mismatch is hard to ‘catch’ in essential form, there numerous 

contributing factors for choice of residential placement in relation to job proximity. To 

establish causality and to isolate the contribution (from the dependent factors) of spatial 

mismatch has been a challenge in this thesis. Along with not having more individual data 

factors such as gender, level of education and unemployment have the thesis a more 

general macro approach in explain the contributing factors to mismatch in calculating the 

job proximity. Two areas of robustness need a further explanation by given results; 

- Endogeneity (missing explanatory factors and R2) 

A serious violation for many regression models is misspecification problem (Esri 2009). 

A miss-specified model is one that is not complete - it is missing key/important 

explanatory variables and so it does not adequately represent what you are trying to model 

or trying to predict in other words, the regression model is not telling the whole story 
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(Ibid). This statement relates to the control variable of distance to center, the importance 

of regressing the variables with in consideration to distance.  

 

To focus solely on spatial barriers, specifically the distance between jobs and workers, 

would falsely omit issues like transportation, skills, social relations, and occupational 

segmentation that are well-known to affect what distance means for job-seekers and 

employers and the effects on market outcomes (Preston & McLafferty 1999). The 

limitations in this kind of statistical outcomes shows that there is endogeneity since r2 is 

rated has approx. 40 %  explanation in models explanatory factors, if more factors were 

taking into consideration it would increase the R-squared value and higher explanation in 

the model. The regressions provided are not by causality but correlations. This means that 

the results have correlations but may or not be a casual factor for influencing the job ratio.  

 

 

- Level of scale 

The model shows radius for 2, 5 and 7 kilometres for catching the spatial effect in 

different point distance calculations. These levels of scale are appropriate for a 

metropolitan urban area, since 50 percent of the Swedish population works within 5 

kilometres from their residence (Zenou et al 2006). Three levels of scale have a better 

reliability in the results, with considering presence of MAUP with different levels of 

aggregation (referring to the scale problem) (Fotheringham & Wong 1991). The diminish 

the impact of MAUP its important to document its effects on calibration results is to report 

results at different levels of aggregation stronger for reliability in the results (Ibid). The 

maps complimets the results by displaying different scales, in regards of MAUP. 

 

7. CONCLUSION 

 

The initial research aim has been to study to what degree affluence and deprived factors 

affect job ratio at different levels of scale. Along with residential segregation of 

immigrants, these variables capture the mismatch theory with proximity calculations on 

the job ratio for each worker in Stockholm. The findings proclaim: 

- Residents living in neighbourhoods with a higher proportion of residential 

segregation in Stockholm experience a negative correlation from having a further 

distance to work; compared with neighbourhoods with lower proportion of 

residential segregation. 

- The factors for affluence and vulnerability had positive correlations, indicating 

neighbourhoods with higher vulnerability doesn’t have a greater job proximity to 

work compared with the affluent areas. 

- Decreased distance to city center has a negative correlation to job ratio, this 

implies distance away from city decreases the chances of having jobs close by. 

Distance is the strongest predictor in the model with the best fit of r2, at all levels 

of scale.  

The mishmash theory suggests that poor ethnical minority workers in American cities 

centres has a worse off accessibility to job-rich suburbs (Kain 1968). The summary of the 

results, from the Stockholm cut-off, does not support the mismatch theory with taking 

into consideration the variable of measuring the indicator vulnerability. Likewise, for 

variables capturing residential segregation of immigrants, despite the regressions showed 



 

 

 

 

55 

a negative relationship to work ratio, there it’s no way of telling if the neighbourhood 

experience mismatch by residential segregation since the variable capture also areas 

where there are high concentrations of natives. The segregation measure calculates the 

residential segregation of immigrants of nearest neighbour expresses negative 

relationship on job ratio for 2000 and 5000m, but has little in the 7000-metre model.  The 

results are all proven to be statistical significant. The significance prove that the results 

are not given by chance, instead there are an underlying pattern in the regression analysis. 

By the conducted test there is no clear support for the mismatch theory. The distance 

factor had the largest explanation in the model and explain much of the variance in the 

provided results with a  substantial effect on the job ratio. The finding in distance, is an 

important discovery in which how much distance to center affect the closeness to work.  

For supporting the conclusion, there is suggestion in the academic literature that work is 

little segregated in Sweden and Stockholm area (Östh & Amcoff 2014). The researchers 

conclude; There is a declining segregation among the labour market outcomes. One main 

reason is that the number and share of jobs has increased between 1995 and 2010, but it 

is also important that jobs are to a little extension spatially conditioned (exception for 

primarily student areas). This means that no matter where individuals live, working is 

largely stable (Ibid). 
 

The mismatch hypothesis in Stockholm is not as evident as for other cities, i.e. Paris, 

Madrid, Chicago, Detroit and Melbourne (See Gobilin & Selod 2014; Matas et al 2010; 

Kain 1968, 1992). This may depend on the highly-mixed workplace and residential 

neighbourhoods, in terms of income or ethnicity in Stockholm according to Marcińczak 

(et al 2015). The summary of the results can’t claim a mismatch within vulnerable 

neighbourhoods, but sees distance to center is an important factor for job proximity within 

Stockholm. The results given on Stockholm, can’t be applied on a national level of scale, 

but future research is recommended to test same variables on other Swedish urban cities. 

Residential segregation and income divides are rather large in comparison to other 

Swedish cities, along with Göteborg and Malmö  (M. Nielsen & Hennerdal 2017). These 

three urban metropolitan areas have tendencies for larger effects on the mismatch 

variables since these cities has a larger share of segregation by income and ethnicity, 

compared to other smaller urban Swedish cities. 

Is it important living close to work?  Living further away from jobs doesn’t mean a worse 

off accessibility, measured by time constraints. In Stockholm, the public transport covers 

a large geographical area and increase the accessibility to work for workers in the outer 

suburbs. A study show that living in a neighbourhood with more jobs around the 

residences increases the chances for having a job with 0,3% probability of having an 

occupation (Zenou et al 2009). This indication entails by small numbers, job proximity 

is not large influencer in employment in Sweden. The variable of distance to center, 

explains most of the results on job ratio. This is a finding, increased distance to city center 

gives a lower job ratio.  

Two future Policy recommendations: 

Investments in local suburban centres: By moving jobs closer to larger residential 

neighbourhoods may be a hard task for policy makers. In Stockholm, as the inner city 

becomes more densified, there is a demand for jobs in the suburbs. In recent years, many 

business centres have been established in the suburbs with shopping malls with extended 
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business quarters. Stockholm’s largest suburban workspace is Kista, with its science 

center and business area. The neighbourhood has a large supply of jobs for its 

neighbourhood residential area. Kista lies in Järfälla, which has high scores on the 

vulnerable factor and by socioeconomic means and residential segregation. The area has 

developed into a mixed labour market (by ethnicity and income terms) and provides jobs 

for its residential area with labour opportunities. Mixing labour markets with residential 

areas would naturally enhance the job ratio, and by mixing labour in deprived 

neighbourhood one would undermine the possibility of spatial mismatch. Numerous of 

municipalities in Stockholm has developed their own local centres with job opportunities, 

i.e. Sollentuna center, Tyresö center, Nacka forum and Täby center. This investment in 

suburbanization expands the job opportunities and increases accessibility to work by 

proximity measures. There are also concerns, by just creating jobs in the deprived areas 

doesn’t eliminate the mismatch problem, it can also increase segregation with larger 

spatial divides between deprived and affluent residents. The Neighbourhood should 

intertwine the spatial and social planning in a sustainable matter, have a diverse selection 

of residential areas, allied infrastructure, investment in education and promoting active 

participatory role from the residents in city planning (Malmö Stad 2012). Last advice is 

to support a densification among neighbourhoods with different socioeconomic standards 

into a residential mix (Ibid).   

Investments in mobility by infrastructure: By expanding infrastructure making the 

accessibility to work closer with time measurements, naturally enhances accessibility to 

work. While Stockholm has invested in expanding infrastructure, especially the 

enlargement of the subway lines. With a continuing improvement in public transport is 

recommended, before investments in private transport since deprived social groups has 

tendencies of moving in collective traffic. Public transport improvement may also have 

some restraints to a socioeconomic vulnerable population; the creation of a new station 

may cause a local price increase in housing and make it possible that current renters are 

displaced to further out locations (Gobillon & Selod 2014). 

Future assessments of job proximity are recommended to assess spatial mismatch from a 

gender perspective (in i.e. proximity measures). There is no previous research of Swedish 

studies mapping female mobility by considering spatial mismatch. As feminist 

researchers have critiqued studies of mismatch hypothesis of only focusing on ethnic 

males the is a need for mapping spatial mobility for (Swedish) women. With large 

investments in infrastructure in Stockholm, its recommended to evaluate the mismatch 

hypothesis with time based measurement using a GIS analysis with networks with 

different transport modes. 

The study has shown no evidence for supporting the spatial mismatch in Stockholm, with 

the provided variables in the regression analysis. As for evidence from United States, 

indicates a more unequal division in jobs in deprived neighbourhoods, contributing to the 

mismatch theory (Kneebone & Holmes 2012).  As in the US, ethnic minorities have lower 

spatial job access, reduced and constrained mobility, and there is an apparent general 

connection between job access and individual outcome (Åslund et al 2009). Compared 

with United States, Sweden has a mixed landscape of residential and workplace 

population (Marcińczak 2015). Mismatch hypothesis has an active role in highlighting 

spatial indifferences, and therefore should not be disregarded in any geographical labour 

market studies, but instead tested and assessed for future discussions on the equal 

accessibility to urban labour markets. 
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Arnott & McMillen (2006), A companion to urban economics [Elektronisk resurs] /, Blackwell Pub., 

Malden, MA, 2006 

 

Arnott, R. (1998). Economic theory and the spatial mismatch hypothesis. Urban studies, 35(7), 1171-1185. 

 

Arnott, R. J., & McMillen, D. P. (Eds.). (2008). A companion to urban economics. John Wiley & Sons. 

 

Bergh, A. (2011). The rise, fall and revival of the Swedish welfare state: what are the policy lessons from 

Sweden?. 

 

Bergh (2011)The rise, fall and revival of the Swedish welfare state : what are the policy lessons from 

Sweden?  

 

Blumenberg, E. (2004). En-gendering effective planning: spatial mismatch, low-income women, and 

transportation policy. Journal of the American Planning Association, 70(3), 269-281. 

 

Brewitz, J. Published : 2015-12-07. Är det statistiskt säkerställt? The statistical Office of Sweden. Nr 

2015:172 

 

Bryman, A. (2002). Samhällsvetenskapliga metoder. (1. uppl.) Malmö: Liber ekonomi. 
 

Briassoulis, H. (2000). Analysis of land use change: theoretical and modeling approaches. Regional 

Research Institute, West Virginia University. 
 

Carlson, V. L., & Theodore, N. (1997). Employment availability for entry-level workers: An examination 

of the spatial-mismatch hypothesis in Chicago. Urban Geography, 18(3), 228-242. 

 

Cerdá, A. (2009). Accessibility: a performance measure for land-use and transportation planning in the 

Montréal Metropolitan Region. Supervised Research Project Report, School of Urban Planning McGill 

University. 

 

Cervero, R. (1989). Jobs-housing balancing and regional mobility. Journal of the American Planning 

Association, 55(2), 136-150. 

 

Charles, M. (2000). Divisions of labour: Social groups and occupational allocation. European Sociological 

Review, 27-42. 

 



 

 

 

 

58 

Corbett, J 2001, ‘Torsten Hagerstand, Time Geography by James Corbett’, Center for Spatially Integrated 

Social Science 

 

Couclelis, H. (1999). Space, time, geography. Geographical information systems, 1, 29-38. 

 

Currie, G., Richardson, T., Smyth, P., Vella-Brodrick, D., Hine, J., Lucas, K., ... & Stanley, J. (2009).  

Investigating links between transport disadvantage, social exclusion and well-being in Melbourne—

Preliminary results. Transport Policy, 16(3), 97-105. 

 

DeLong, J. B. (1997). America's peacetime inflation: The 1970s. In Reducing inflation: Motivation and 

strategy (pp. 247-280). University of Chicago Press. 

 

Draper, N.R. & Smith, H. (1998). Applied regression analysis. (3. ed.) New York: Wiley. 

 

Fernandez, R. M. (1994). Race, space, and job accessibility: Evidence from a plant relocation. Economic 

Geography, 70(4), 390-416. 
 

Fieldhouse, E. A. (1999). Ethnic minority unemployment and spatial mismatch: the case of London. Urban 

Studies, 36(9), 1569-1596. 

 

Fischer, M.M. & Getis, A. (2010). Handbook of Applied Spatial Analysis [Elektronisk resurs] : Software 

Tools, Methods and Applications. Berlin, Heidelberg: Springer Berlin Heidelberg. 

 

Fotheringham, A. S., & Wong, D. W. (1991). The modifiable areal unit problem in multivariate statistical 

analysis. Environment and planning A, 23(7), 1025-1044. 

 

Foucault, M. (1980). Power/knowledge: Selected interviews and other writings, 1972-1977. Pantheon. 

 

Friedmann, J. (1998). Planning theory revisited. European Planning Studies, 6(3), 245-253. 

 

Gabriel, S. A., & Rosenthal, S. S. (1996). Commutes, neighborhood effects, and earnings: An analysis of 

racial discrimination and compensating differentials. Journal of urban Economics, 40(1), 61-83. 

 

Geurs, K. T., & Ritsema van Eck, J. R. (2001). Accessibility measures: review and applications. Evaluation 

of accessibility impacts of land-use transportation scenarios, and related social and economic impact. 

Grybaite (2006) Analysis of theoretical approaches to gender pay gap, Journal of Business Economics and 

Management, 7:2, 85-91 

Gobillon, L., & Selod, H. (2014). Spatial mismatch, poverty, and vulnerable populations. In Handbook of 

regional science (pp. 93-107). Springer Berlin Heidelberg. 

 

Grybaite, V. (2006). Analysis of theoretical approaches to gender pay gap. Journal of business economics 

and management, 7(2), 85-91. 

 

Hall, T., & Vidén, S. (2005). The Million Homes Programme: a review of the great Swedish planning 

project. Planning Perspectives, 20(3), 301-328. 

 

Handy, S. L., & Niemeier, D. A. (1997). Measuring accessibility: an exploration of issues and 

alternatives. Environment and planning A, 29(7), 1175-1194. 

 

Hansen, W. G. (1959). How accessibility shapes land use. Journal of the American Institute of 

planners, 25(2), 73-76. 

 

Hanson, S.; Kominiak, T.; and Carlin, S. 1997. Assessing the impact of location on women's labor market 

outcomes: A methodological exploration. Geographical Analysis  

 

Harris, J. R., & Todaro, M. P. (1970). Migration, unemployment and development: a two-sector 

analysis. The American economic review, 60(1), 126-142. 

 



 

 

 

 

59 

Harvey, D. (1990) The Conditions of Postmodernity (Cambridge, MA: Blackwell).  

Haugen, K. (2012). The accessibility paradox: Everyday geographies of proximity, distance and 

mobility (Doctoral dissertation, Umeå universitet). 

 

Hedin, K., Clark, E., Lundholm, E., & Malmberg, G. (2012). Neoliberalization of housing in Sweden: 

Gentrification, filtering, and social polarization. Annals of the Association of American 

Geographers, 102(2), 443-463. 

 

Hellerstein, J. K., Neumark, D., & McInerney, M. (2008). Spatial mismatch or racial mismatch?. Journal 

of Urban Economics, 64(2), 464-479. 

 

Hennerdal, P., & Nielsen, M. M. (2017). A Multiscalar Approach for Identifying Clusters and Segregation 

Patterns That Avoids the Modifiable Areal Unit Problem. Annals of the American Association of 

Geographers, 107(3), 555-574. 

 

Holloway, S. R. (1996). Job Accessibility and Male Teenage Employment, 1980–1990: The Declining 

Significance of Space?∗. The Professional Geographer, 48(4), 445-458. 

 

Holzer, H. J. (1991). The spatial mismatch hypothesis: What has the evidence shown?. Urban 

Studies, 28(1), 105-122. 

 

Holzer, H. J., Raphael, S., & Stoll, M. A. (2003). Employment barriers facing ex-offenders. Urban Institute 

Reentry Roundtable, 1-23. 
 

Houston, D. S. (2005). Methods to test the spatial mismatch hypothesis. Economic Geography, 81(4), 407-

434. 

 

Howland, A., Anderson, J. A., Smiley, A. D., & Abbott, D. J. (2006). School liaisons: Bridging the gap 

between home and school. School Community Journal, 16(2), 47. 

 

Hu, L. (2010). Urban spatial transformation and job accessibility: spatial mismatch hypothesis revisited. 

University of Southern California. 

 

Ihlanfeldt, K. R., & Sjoquist, D. L. (1998). The spatial mismatch hypothesis: a review of recent studies and 

their implications for welfare reform. Housing policy debate, 9(4), 849-892. 

 

JOHN, W. (1971). Rawls's Theory of Justice. 

 

Kain, J. F. (1968). Housing segregation, negro employment, and metropolitan decentralization. The 

Quarterly Journal of Economics, 82(2), 175-197. 

 

Kain, J. F. (1992). The spatial mismatch hypothesis: three decades later. Housing policy debate, 3(2), 371-

460. 

 

Kain, J. F., & Quigley, J. M. (1972). Housing market discrimination, home-ownership, and savings  

behavior. The American Economic Review, 62(3), 263-277. 

 

Kain, J. H., & Persky, J. J. (1969). Alternatives to the gilded ghetto. The Public Interest, (14), 74. 
 

Kneebone, E., & Holmes, N. (2015). The growing distance between people and jobs in metropolitan 

America. Washington, DC: Brookings Institution, Metropolitan Policy Program. Roberto, E.(2008). 

Commuting to opportunity: The working poor and commuting in the United States. Washington, DC: 

Brookings Institution, Transportation Reform Series for the Metropolitan Policy Program. 

 

Kraal, K., Roosblad, J., & Wrench, J. (2010). Equal opportunities and ethnic inequality in European labour 

markets. Amsterdam University Press. 

 

Kwan, M. P. (1998). Space‐time and integral measures of individual accessibility: a comparative analysis 

using a point‐based framework. Geographical analysis, 30(3), 191-216. 



 

 

 

 

60 

 

Kwan, M. P. (1999). Gender, the home-work link, and space-time patterns of nonemployment 
activities. Economic geography, 75(4), 370-394. 

 

Kwan, M. P., & Weber, J. (2003). Individual accessibility revisited: implications for geographical analysis 

in the twenty‐first century. Geographical analysis, 35(4), 341-353. 

 

Kwan, M. P., & Weber, J. (2008). Scale and accessibility: Implications for the analysis of land use–travel 

interaction. Applied Geography, 28(2), 110-123. 

Långtidsutredningen 2000. Stockholm: Fritzes. 

Lappalainen, P., & Lundgren, M. (2005). Det blågula glashuset–strukturell diskriminering i 

Sverige. Statens offentliga utredningar (SOU), 56. 

 

Le Grand, C., & Szulkin, R. (1999). Invandrarnas loner i Sverige. Arbetsliv och arbetsmarknad. Stockholm: 

Arbetslivsinstitutet. 

 

Lucas, K., Wee, B., & Maat, K. (2016). A method to evaluate equitable accessibility: combining ethical 

theories and accessibility-based approaches. Transportation, 43(3), 473-490. 

 

Mansfield, E., & Helms, B. (1982). Detecting Multicollinearity. The American Statistician, 36(3), 158-160. 

doi:10.2307/2683167 

 

Malmö stad, Dock, M., Johansson, B., & Kristersson, H. (2012). Stadens rumsliga påverkan på hälsa. 
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9. APPENDIX 
 

Appendix contains: 

- Point data on factor 1 and factor 2 

- Test on Collinearity from Spss 

- Autocorrelation (watson-Durbin) from Spss 

- Heteroscedasticity test (Breusch-Pagan) from Spss 

- Dependent factors autocorrelation among its residuals:  Residential segregation (OLS Arcmaps) 

- Dependent factors autocorrelation among its residuals: factor 1 (OLS Arcmaps) 

- Dependent factors autocorrelation among its residuals: factor 2 (OLS Arcmaps) 

- ANOVA tables from Spss 

- Normal distribution for conducting a linear regression; from Spss 

 

 

Point data for factor 1 and factor 2: 
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Test on Collinearity  
Variance inflation factors (VIF:s) indicate no trace of collinearity in the models. VIF (right-

hand side Colum) with values higher than 4, indicate collinearity.  

 

 

 

 

 

 

Coefficients 7000 

Model Collinearity Statistics 

  

1 s_1600_409 ,854 1,171 

fac1_1 ,461 2,170 

fac2_1 ,760 1,315 

distance ,469 2,134 

a. Dependent Variable: jratio7000 
   

 

 

 

 

 

 

 

 

 

 

 

 

 

Coefficients 2000 

Model Collinearity Statistics 

 Tolerance                  VIF 

1 fac1_1 ,461 2,170 

fac2_1 ,760 1,315 

s_1600_409 ,854 1,171 

distance ,469 2,134 

a. Dependent Variable: jratio2000 
   

Coefficients  5000 

Model Collinearity Statistics 
  

1 s_1600_409 ,854 1,171 

fac1_1 ,461 2,170 

fac2_1 ,760 1,315 

distance ,469 2,134 

a. Dependent Variable: jratio5000 
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Autocorrelation (Durbin - Watson) 

 

The test calculates and detects if any presence of autocorrelation in between the values 

by its residuals from the given regressions. The Durbin-Watson estimate ranges from zero 

to four. Values around two showed that the data points were independent. Values near 

zero means strong positive correlations and four indicates strong negative. Chan, Y. H. 

(2004). Biostatistics 201: linear regression analysis. The results therefore indicate a 

positive autocorrelation. 

 

Model Summary 

2000m 

Model R R Square Adjusted R 

Square 

Std. Error of the Estimate Durbin-

Watson 

1 0,566a 0,320 0,320 0,38394224800000 0,390 

a. Predictors: 

(Constant), 

s_1600_409, 

fac1_1, fac2_1, 

distance 

     

b. Dependent 

Variable: jratio2000 

     

 

Model Summary 

5000 

Model R R Square Adjusted R 

Square 

Std. Error of the Estimate Durbin-

Watson 

1 0,458a 0,210 0,210 0,15185788300000 0,437 

a. Predictors: 

(Constant), 

distance, fac2_1, 

s_1600_409, fac1_1 

     

b. Dependent 

Variable: jratio5000 

     

 

 

 

 

 

 

 

 

 

Model Summary 

7000 

Model R R Square Adjusted R 

Square 

Std. Error of the 

Estimate 

Durbin-Watson 

1 ,520a ,270 ,270 ,14393768100000 0,338 

a. Predictors: 

(Constant), 

distance, fac2_1, 

s_1600_409, 

fac1_1 

     

b. Dependent 

Variable: jratio7000 
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Breusch-Pagan (Heteroscedasticity test) 

A scatterplot of the standardized residuals and predicted values, Doing visual inspection 

of residuals plotted against fitted values; or, plot the IV suspected to be correlated with 

the variance of the error term (University of Notre Dame, 2015). This is not a case with 

these scatterplots 
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Dependent factors autocorrelation among its residuals  

 
(i) Segregation 

 

 

 

Appendix 1: Note these residuals was made from OLS calculations in Arcmaps and not with stepwise regressions in Spss 
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Dependent factors autocorrelation among its residuals  

 
(i) Factor 1 

 

 
 

Appendix 2: Note these residuals was made from OLS calculations in Arcmaps and not with stepwise regressions in Spss 
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Dependent factors autocorrelation among its residuals  
(i) Factor 2 

 

Appendix 3: Note these residuals was made from OLS calculations in Arcmaps and not with stepwise regressions in Spss 
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ANOVA tabels:  
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Normal distributions curves: 
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Flowchart of arcgis tools: 

 

 

 

 

 

Spatial autocorrelation (Morans with Arcmaps) 

 
   

 

 

 

 

 

 

 

 

 

 

 
 

 

Spatial 

correlation 

Moran’s 

I index 

Z-score 

Factor 1   

2000m 0.834448 

 

682.56522 

5000m 0.5210 908.798154 

7000m 0.773762 1144.7353 

Factor 2   

2000m 0.834448 

 

682.56522 

 

5000m 0.654867 

 

1142.10372 

 

7000m 0.687987 931.98356 

Segregation   

2000m 0.633563 

 

801.573218 

 

5000m 0.661651 

 

762.092395 

 

7000m 0.692726 

 

912.005934 

 

Interpretet maps

Export attribute tables to Xls files for regressions in SPSS

Import data on income and segregation into attribute table on accessibility

Point Distance: Create a distance to centre parameter for each populated location

New field in attribute data: raster value of each job ratio created for all examined 
coordinates

Raster calculator: create the job ratio  for all levels of scale by dividing jobs with 
population, thereby using log 10 

Point statistics:  Create a neighborhood areas with 2000m, 5000 and 7000m. 

Selection tool: Cut-out of Stockholm 


	Abstract
	List of content
	Abstract.........................................................................................................................................................2
	Acknowledgment...........................................................................................................................................4
	List of figures.................................................................................................................................................5
	1. Introduction..........................................................................................................................................6
	1.2. The history of the mismatch hypothesis.................................................................................................8
	1.3 Different Approaches testing the mismatch hypothesis………………………………..……………..….…12
	1.4 Objectives and research questions .......................................................................................................13
	1.5 Disposition..............................................................................................................................................14
	2. Theoretical framework………………………………………………………..…………………..…..…..…...15
	2.1 Equal rights to urban labour market…………..………………………………………………..……....……..15
	2.2 Time and space constraints………………………………………………………….……...….……………..17
	2.3 Geographical distance: The concept of spatial accessibility…………..……….……..………...18
	2.4 The theory of spatial mismatch hypothesis…………………………………………...….………..……..….20
	3. Background Data……………………………………………………………...……...………………………...22
	3.1. Factor 1 and Factor 2…….………………………………………………………………………………...….23
	3.2. Segregation data…………………………………………………………………………………………...…..25
	3.3. Distance to city center……………………………………………………………………….…………………26
	4. Methodology...........................................................................................................................................26
	4.1 Geographical information system...........................................................................................................27
	4.2 Regression analysis...............................................................................................................................29
	4.3 Methodological limitations......................................................................................................................30
	5. Testing the mismatch hypothesis by job ratio……….........................................................................33
	5.1 regression with work ratio 2000m……...................................................................................................34
	5.2 regression with work ratio 5000m……...................................................................................................39
	5.3 regression with work ratio 7000m……...................................................................................................44
	5.4 Summary of results…………………………………………………………………………………..…………49
	5.5. Robustness of the test…………………………………………………………………………………………49
	6. Discussion……….……...........................................................................................................................50
	6.1 How is job proximity divided in Stockholm?...........................................................................................51
	6.2 Did deprived and affluent neighbourhoods influence job  proximity?.....................................................51
	6.3 Did residential segregation influence job proximity?..............................................................................52
	6.4 Comparison with related studies……………………………………….………………………………...……52
	6.5 Discussion on the robustness………………………………………………………………………...…...…..53
	7. Conclusions……….................................................................................................................................54
	8. References………………………………………………………………………………………………………...57
	9. Appendix…………………………………………………………………………………………….………..…...63
	Acknowledgements
	List of figures and TABLES
	1. Introduction
	1.1 The History of mismatch hypothesis
	1.3 Different Approaches testing the mismatch HYPOTHESIS
	1.4 OBJECTIVES AND RESEARCH QUESTIONS
	1.5 disposition
	2. theoretical framework
	2.2. Time and space constraints
	2.3 GEOGRAPHICAL distance: the concept of spatial ACCESSIBILITY
	2.4 The Theory of Spatial mismatch
	3. BACKGROUND DATA
	3.1 Factor 1 and factor 2
	3.2 Segregation data
	3.3 Distance to city center
	4. Methodology
	4.1 Geographical information systems

	4.2 regression analysis
	4.3 Methodological limitations
	5. Results: Testing the mismatch hypothesis by work ratio

	5.1 REGRESSION with work ratio 2000
	5.2 Regression with work ratio 5000
	5.3 Regression with work ratio 7000
	5.4 Short summary of statistical results:
	5.5 Robustness of the tests
	6. Discussion
	6.1 How is job proximity divided in Stockholm region?
	6.2 DID DEPRIVED AND AFFLUENT NEIGHBOURHOODS influence job proximity?
	6.3 Did residential segregation  influence job proximity?
	6.4 COMPARISON with related studies
	6.5 DISCUSSION of robustness
	7. Conclusion
	8. REFERENCES


	Couclelis, H. (1999). Space, time, geography. Geographical information systems, 1, 29-38.
	Walzer, M.: Spheres of Justice: A Defense of Pluralism and Equality. Basic Books, New York (1983)
	9. Appendix

	- Dependent factors autocorrelation among its residuals:  Residential segregation (OLS Arcmaps)
	- Dependent factors autocorrelation among its residuals: factor 1 (OLS Arcmaps)
	- Dependent factors autocorrelation among its residuals: factor 2 (OLS Arcmaps)
	- ANOVA tables from Spss
	- Normal distribution for conducting a linear regression; from Spss
	Dependent factors autocorrelation among its residuals
	(i) Segregation
	Dependent factors autocorrelation among its residuals
	(i) Factor 1
	Dependent factors autocorrelation among its residuals
	(i) Factor 2
	ANOVA tabels:
	Normal distributions curves:
	Flowchart of arcgis tools:

