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Abstract 

The association between transport access and employment outcomes has received considerable 

attention in US metropolitan areas and, more recently, in some EU cities. However, evidence for this 

association shows mixed empirical results. The objectives of this thesis were to enhance the 

understanding of the relationship between transport job accessibility and employment outcomes in 

the relatively unexplored contexts of Great Britain and the Netherlands, with specific attention for 

young people, and to provide a methodological contribution to the current assessment of this 

relationship. To realise these objectives, the existing empirical evidence on the linkage between 

transport access and employment outcomes has been reviewed and enhanced with national and 

regional case studies in Great Britain and the Netherlands, consisting of a quantitative phase based on 

the computation of transport job accessibility measures combined with national individual-level 

employment probability models, followed by a qualitative phase of in-depth interviews with young 

job seekers. 

The thesis established a positive association between transport access and employment outcomes, 

with varying effects for four identified categories of transport measures: car ownership, public 

transport access, commute times, and job accessibility levels. It further established that similar 

patterns do hold in the UK and the Netherlands, but only in certain contexts. In particular, job seekers 

without access to private vehicles, such as young people, low income and lower educated groups and 

those residing in urban areas under-served by public transport, such as peripheral and deprived 

neighbourhoods could benefit from higher levels of job accessibility. This goes beyond improving door-

to-door journey times and includes reliability of services, especially in off-peak hours, affordability, 

comfort and (perceived) safety. The findings in this thesis are important for policymakers in that they 

imply that job seekers may benefit from more targeted public policies to improve their transport 

access and thereby their social mobility.  
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1. Introduction 

This thesis examines the role of transport in employment outcomes within the contexts of Great 

Britain and the Netherlands. The research is publicly funded by two regional authorities - the West 

Yorkshire Combined Authority in the UK and the City of Rotterdam in the Netherlands - and therefore 

focuses on both the national and regional levels, with specific attention for young people. In both 

countries, young people are overrepresented in unemployment and precarious (low-hour and low-

paid) jobs (OECD, 2020), whilst often being more public transport dependent (Ministry of 

Infrastructure and the Environment, 2014, Chatterjee et al., 2018), which may constrain their 

accessibility to, and uptake of, employment. Since low-skilled and young people in particular have also 

been impacted through the nature of their work by the current Covid-19 pandemic (ILO, 2020), 

transport may be even more important in helping them into employment. 

1.1 Background 

At least since the 1960s, the association between transport access and employment outcomes has 

received considerable attention among scholars in urban economics, transport geography and 

sociology (e.g. (Kain, 1968, Wachs and Kumagai, 1973). Much of the early literature derives from Kain’s 

(1968) Spatial Mismatch Hypothesis, which stated that poor access to employment opportunities was 

a major factor in inner-city unemployment in US metropolitan areas. Residential segregation and an 

increasing decentralisation of employment to the suburbs prevented in particular low-skilled minority 

youths from accessing employment opportunities, resulting in a spatial mismatch between potential 

workers and employment (Kain, 1968). For those residing far from employment opportunities, job 

search was often inefficient and implied long and costly commuting trips, thereby reducing job search 

horizons and, subsequently, employment probabilities (Wilson, 1987, Ihlanfeldt and Sjoquist, 1998). 

The spatial distribution of workers and employment gradually changed over time. More low-skilled 

minority groups also moved from the inner-cities to suburban locations, albeit often near the city 

boundaries (McLafferty and Preston, 1996). Deindustrialization and relocation of manufacturing jobs 

to the periphery further reduced low-skilled employment opportunities, while service sector jobs 

expanded selectively in cities and suburban locations (Fujita, 1989, Stoll, 2005, Houston, 2005, 

Mollenkopf and Castells, 1991a). As service jobs typically place a greater premium on higher-level 

skills, skills mismatches prevented low-skilled unemployed from taking advantage of close proximity 

to employment (Kasarda, 1988, McQuaid et al., 2001). Given the dispersed spatial structure of US 

metropolitan areas, this posed serious problems for low-skilled workers without cars. With public 

transport services increasingly concentrated on the main corridors in urban centres, most trips to 
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suburban employment locations were often difficult to make without a car (Cervero et al., 1999, 

Raphael and Rice, 2002, Ong and Miller, 2005). This led to substantial differences in accessibility to 

employment opportunities between workers with access to a car and those who relied on public 

transport services (e.g. (Cervero et al., 1999, Kawabata and Shen, 2007, Grengs, 2010). 

Lack of access to a private car and inadequate public transport services has since been identified as an 

important barrier for accessibility to, and uptake of, employment, particularly in more car dependent 

metropolitan areas (Taylor and Ong, 1995, Ong and Miller, 2005). In the following decades, a large 

body of studies in US metropolitan areas have ensued, which typically found that access to private 

cars and higher levels of car-based job accessibility increased employment probabilities. While public 

transport dependency, on the other hand, has been associated with decreased employment 

probabilities, higher levels of public transport job accessibility often yielded, at best, mixed results 

(e.g. (Taylor and Ong, 1995, Ihlanfeldt and Sjoquist, 1991, Blumenberg, 2002, Ong and Houston, 2002, 

Cervero and Tsai, 2003, Sanchez et al., 2004). Many of these studies, present particularly compelling 

evidence for car access and higher levels of job accessibility among low-skilled minority youth, as their 

greater reliance on public transport services makes them more exposed to the time and cost 

implications of longer commutes (e.g. (Ihlanfeldt and Sjoquist, 1990, O’Regan and Quigley, 1991, 

Bauder and Perle, 1999). 

Although most of the Spatial Mismatch literature has been conducted in the specific context of US 

metropolitan areas, scholars have recently turned their attention to European metropolitan areas. In 

recent decades, European cities have also witnessed a process of decentralisation of both people and 

employment, affecting all countries with varying intensity and timing (Turok and Edge, 1999, Houston, 

2005). While inner-city areas and peripheral neighbourhoods in many European metropolitan areas 

have been dominated by the social housing sector, a gradual decline in social housing stock and 

increasing housing prices in the inner-cities have made many low-skilled workers to relocate to 

neighbourhoods in the urban periphery (Lupton and Power, 2002, Houston, 2005, Korsu and 

Wenglenski, 2010). The inner-cities have often maintained their role as major employment areas, but 

mainly higher skilled service jobs are increasingly concentrated in city centres and along major 

transport corridors, while low-skilled jobs have gradually declined and dispersed to peripheral 

business and industrial parks (Dujardin et al., 2008, Houston, 2005, Korsu and Wenglenski, 2010). As 

public transport systems predominantly serve the city centres and intercity connections, trips 

between peripheral neighbourhoods and job locations are often difficult to realise without a car. For 

those residing outside the city centres, accessibility to employment opportunities is therefore typically 

much lower when relying on public transport (Houston, 2005, Korsu and Wenglenski, 2010, Matas et 
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al., 2010, Lucas, 2012). Recent studies in EU metropolitan areas have indicated that access to cars as 

well as higher levels of public transport job accessibility could help to increase employment 

probabilities among low-skilled unemployed, in the Paris and Bordeaux metropolitan regions (Korsu 

and Wenglenski, 2010, Gobillon et al., 2011, Sari, 2015), in Copenhagen (Rotger and Nielsen, 2015), 

and in the Barcelona and Madrid metropolitan areas (Di Paolo et al., 2014, Matas et al., 2010). 

In this thesis, and in an important departure from previous spatial mismatch studies, a combination 

of national transport and employment micro datasets and in-depth interviews with young job seekers 

are used, to examine the relationship between transport job accessibility and individual employment 

probabilities within the relatively unexplored contexts of Great Britain and the Netherlands. 

As in many other western countries, the facilitation of the growing car usage in the UK has fostered a 

decentralisation of employment while traditional public transport services have become increasingly 

concentrated in the main corridors of urban centres (Turok and Edge, 1999, Houston, 2005, Lucas, 

2012). Various qualitative studies in the UK have found that for young people in particular it is, 

therefore, often more difficult to access jobs, in particular when residing outside of the main public 

transport corridors and city centres (e.g. (Lucas et al., 2001, SEU, 2003, Rae et al., 2016, JRF, 2018). 

While the Netherlands generally has more compact cities and towns, a relatively extensive public 

transport and bicycle infrastructure, and less socio-economic segregation compared to the UK, many 

jobs have also been (re)located to peripheral business parks near motorways that are often under-

served by public transport and difficult to reach by bicycle (PBL, 2012, Bastiaanssen and Martens, 

2013, Jeekel, 2015). Hence, reliance on public transport among young low-skilled job seekers has been 

found to decrease their job uptake and job retention (Bastiaanssen and Martens, 2013, De Koning et 

al., 2017). 

To address these accessibility problems, local transport authorities in the UK1 have been required 

between 2006 and 2011 to undertake accessibility assessments as part of their Local Transport Plans 

(LTPs) and the UK Department for Transport (DfT) provides annually updated job accessibility indices 

for England2 at the small local area geographical scale (DfT, 2018). While the accessibility assessments 

are no longer a statutory requirement in LTPs, recent analysis of the DfT job accessibility indices for 

the UK Government Office for Science (Lucas et al., 2019b) indicated large and widening disparities in 

accessibility to employment opportunities between people who rely on public transport and those 

                                                           
1 The Department for Transport (DfT) is responsible for national transport in the UK (e.g. strategic road and 
rail) and for local transport in England, while for London these responsibilities have been devolved to the 
Greater London Authority. In other parts of the UK local transport is provided by the relevant devolved 
administrations of Scotland, Wales and Northern Ireland (House of Commons, 2017). 
2 For Scotland, Wales and Northern Ireland, accessibility statistics are also available for a range of services as 
part of their Indices of Multiple Deprivation, but these do not include job accessibility indices. 
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with access to private cars. In the Netherlands, the Dutch Scientific Council for Government Policy 

(WRR) also concluded that increasing disparities in accessibility to employment opportunities may 

reduce the participation of people in Dutch society and prevents the full utilization of the potential 

labour force, therefore advising the government to address this in public policies (WRR, 2018). More 

recently, the Dutch Council for the Environment and Infrastructure (Rli) also concluded that Dutch 

citizens increasingly experience transport-related problems when accessing employment or public 

services and advised the government to make ‘access for all’ the basic principle of transport policy 

(Rli, 2020). According to the Rli, this would require a fundamental change of current national, regional 

and local transport policies, which mainly focus on the economic utility of transport investments, 

towards guaranteeing that all citizens have sufficient possibilities to access key activities. Some 

regional authorities in the Netherlands (e.g. in the Rotterdam-The Hague Metropolitan Region) have 

recently started using job accessibility measures to assess socio-economic inequalities, but 

accessibility planning and measurements lack at the national level (see Geurs (2018), for discussion). 

To date, however, the assumed relationship between higher levels of transport job accessibility and 

improved individual employment probabilities has not been scientifically proven in Great Britain and 

the Netherlands. It is important to establish this relationship, as transport policies in both countries 

may be increasingly motivated by the assumed employment effects of (disparities in) job accessibility. 

1.2 Research gaps 

In this thesis, several gaps in the knowledge on the relationship between job accessibility and 

employment outcomes are addressed: 

The first gap concerns the nature of the relationship between transport and employment outcomes. 

While most studies suggest a positive association in line with the Spatial Mismatch Hypothesis (Kain, 

1968), the empirical evidence is not conclusive or consistent and shows mixed results (Ihlanfeldt and 

Sjoquist, 1998, Gobillon et al., 2007). This may imply that transport policies targeted at improving 

people’s employment probabilities may not be effective as a policy instrument in all cases. By 

exploring the existing empirical evidence on the relationship between transport and employment 

outcomes as measured by the probability of employment, this thesis can help to identify transport 

policies with the greatest effect on employment outcomes. 

The second gap concerns the lack of knowledge on the relationship between transport job accessibility 

and individual employment probabilities within the relatively unexplored national contexts of Great 

Britain and the Netherlands. While a large body of studies has examined this relationship in the 

context of US metropolitan areas, and more recently in some EU cities, it is unclear whether the same 
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patterns would hold in metropolitan areas in Great Britain or the Netherlands and in smaller cities and 

towns where travel times and distances are shorter and/or where decentralisation of employment is 

less pronounced (see also (Ihlanfeldt, 1992). By empirically examining the relationship between 

transport job accessibility and individual employment probabilities within the national contexts of 

Great Britain and the Netherlands, this thesis helps to enhance our understanding of the role of 

transport job accessibility and the extent to which certain urban and rural areas and different 

population groups would benefit. In turn, this could help policymakers to select more targeted 

transport policies to improve transport job accessibility of job seekers and thereby their social 

mobility.  

The third gap relates to the methodology and datasets used to assess the relationship between job 

accessibility and employment outcomes. As previous Spatial Mismatch studies have often relied on 

quantitative methods and Census datasets of vulnerable groups (e.g. low-skilled or carless groups) in 

metropolitan areas, it remains unclear whether similar patterns would hold when using national micro 

datasets for the population at large. It is also uncertain if qualitative methods would indicate similar 

patterns, due to differences between measured and experienced job accessibility or transport-related 

factors not captured in accessibility measures. By combining analysis of national transport and 

employment micro datasets with in-depth interviews with young job seekers, this thesis aims to gain 

a more holistic understanding of the relationship between job accessibility and employment 

probabilities. 

The fourth gap concerns the role of transport on young people’s employment outcomes. Various 

Spatial Mismatch studies in US metropolitan areas have shown that low-skilled minority youth in 

particular would benefit from car access and higher levels of job accessibility, but the existing empirical 

studies on the relationship between transport and young people in Great Britain and the Netherlands 

is predominantly qualitative by nature (e.g. (Green et al., 2005). While these studies have often 

indicated that young people’s dependence on public transport reduces their access to employment 

opportunities, it remains unclear whether higher levels of transport job accessibility would actually 

improve their employment outcomes. By empirically examining the role of transport job accessibility 

in employment probabilities of young people, this thesis provides further evidence on the extent to 

which (public) transport could improve young people’s employment outcomes, which is particularly 

pertinent given increasing youth unemployment rates due to the Covid-19 pandemic. 
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1.3 Objectives and outline of the thesis 

The overarching objectives of this thesis are twofold. The first objective is to enhance the 

understanding of the relationship between transport job accessibility and employment outcomes in 

the relatively unexplored contexts of Great Britain and the Netherlands, and among young people in 

particular. The poor employment outcomes of young people in both countries (see also OECD (2020) 

are hypothesised to partially follow from their constrained transport accessibility to job opportunities. 

The second objective is to provide a methodological contribution to the current assessment of this 

relationship. To realise these objectives, the existing evidence on the linkage between transport 

access and employment outcomes will be reviewed and enhanced with case studies in Great Britain 

and the Netherlands, consisting of a quantitative phase based on the computation of job accessibility 

measures combined with national employment probability models, followed by a qualitative phase of 

in-depth interviews with young job seekers. The comparative element of this research allows to take 

different urban and transport contexts into account that may affect job accessibility and, 

subsequently, employment outcomes. Although the focus in this thesis is on Great Britain and the 

Netherlands, the knowledge and methodological contribution can also be applied elsewhere. The 

thesis itself comprises five chapters based on academic papers (chapters 4 to 8), each of which address 

a particular research question. These chapters are briefly described in the next subsections, 

highlighting their main contributions and how they are related to each other and to the overall 

objective of this research. All papers have been published or submitted for publication in an 

international academic journal. As the papers were designed as independent publications but 

following one another in a sequential order, there is some unavoidable overlap in the literature 

reviews and methods and data sections. 

The research questions addressed in sequential chapters 4-8 of this thesis are as follows: 

1. What is the nature of the relationship between transport and employment outcomes? 

This research question is addressed in chapter 4 (Does transport help people to gain employment? 

A systematic review and meta-analysis of the empirical evidence). This chapter systematically 

reviews the existing empirical evidence of the relationship between transport access and 

employment outcomes as measured by the probability of employment, with a particular focus on 

young people in different contexts. It then synthesises this evidence through a meta-analysis to 

produce general effect sizes of the relationship between transport and employment probabilities 

and to determine the sources of variation in the mixed empirical results. This work was awarded 

the Moshe Givoni Prize 2021 for best paper of the year in the journal Transport Reviews. 
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By systematically merging the empirical evidence, a positive association between transport access 

and employment probabilities is established, with varying effects for four identified categories of 

transport measures (or combinations thereof): car ownership, public transport access, commute 

times, and job accessibility levels. The meta-regression models show that car ownership 

significantly increases individual employment probabilities, with young drivers benefitting when 

residing in multiple car households. The meta-regression models further show that longer mean 

commute times are related to decreased employment prospects, with young people in particular 

being more sensitive to the time and cost implications of longer commutes. The systematic review 

further suggests that better access to public transport and higher levels of job accessibility 

increase employment probabilities, but that more consistent accessibility measures would be 

necessary for meta-analysis. 

The paper concluded that a larger evidence base for cities and towns outside the US-context and 

with regard to public transport was needed to establish a more robust relationship between job 

accessibility and employment probabilities. The next British study therefore empirically examines 

employment effects of public transport job accessibility. 

This chapter has been published as:  

Jeroen Bastiaanssen, Daniel Johnson & Karen Lucas (2020). Does transport help people to gain 

employment? A systematic review and meta-analysis of the empirical evidence, Transport Reviews, 

40:5, 607-628, DOI: 10.1080/01441647.2020.1747569 

 

2. To what extent do higher levels of public transport job accessibility increase employment 

probabilities? 

This research question is addressed in chapter 5 (Does better job accessibility help people gain 

employment? The role of public transport in Great Britain). This chapter is the first national study 

within the context of Great Britain to empirically examine the relationship between public 

transport job accessibility and individual employment probabilities. In an important departure 

from most standard accessibility methodologies, first a local-area public transport job accessibility 

measure is computed using detailed public transport timetable data and business register micro 

datasets. This is then combined with national individual-level employment probability models for 

Great Britain and for various geographical area types and population groups, with a particular 

focus on young people. 
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The paper finds that in particular individuals residing in urban areas with low car ownership rates 

and in low-income neighbourhoods could benefit from improved public transport job accessibility. 

It further shows that mainly lower educated groups and young people would benefit from better 

public transport job accessibility. 

However, this relationship was not straightforward without controlling for individual car 

ownership, due to lack of available data. In light of this concern, the next Dutch study utilises a 

national vehicle registration dataset to examine the differential employment effects of job 

accessibility and vehicle ownership. 

This chapter has been published as:  

Bastiaanssen, J., D. Johnson & K. Lucas (2021). Does better job accessibility help people gain 

employment? The role of public transport in Great Britain. Urban Studies, 1-21, DOI: 

10.1177/00420980211012635 

 

3. To what extent do higher levels of public transport and bicycle job accessibility and vehicle access 

increase employment probabilities? 

This research question is addressed in chapter 6 (Does better public transport-and-bicycle job 

accessibility and vehicle access increase employment probabilities? A study of the Netherlands). 

In this chapter, and in a departure from both the previous British study in chapter 5 and existing 

studies in some European metropolitan areas, a Dutch national employment micro dataset is 

combined with a detailed local-area public transport-and-bicycle job accessibility measure, 

national vehicle registration and household income datasets. This allowed us to empirically 

examine if higher job accessibility levels by public transport in combination with the bicycle would 

increase individual employment probabilities, while controlling for household vehicle ownership, 

and which geographical area types and population groups would benefit most. 

The paper finds that higher levels of public transport-and-bicycle job accessibility increases 

individual employment probabilities in urban areas, while in rural areas vehicle ownership is a 

more important factor in driving employment outcomes. In particular, low-income groups as well 

as low-educated groups and most older age groups could benefit from higher public transport-

and-bicycle job accessibility levels, whereas middle-educated groups and especially young people 

are sensitive to vehicle ownership. 
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However, it remained unclear whether the same patterns would hold in metropolitan areas in the 

Netherlands, where many unemployed reside in spite of having relatively high levels of job 

accessibility. The next Dutch study therefore focusses specifically on the Rotterdam-The Hague 

Metropolitan Region. 

This chapter has been submitted for publication as:  

Bastiaanssen, J., D. Johnson & K. Lucas (2021). Does better public transport-and-bicycle job 

accessibility and vehicle access increase employment probabilities? A study of the Netherlands. 

Urban Studies 

 

4. To what extent do people in metropolitan areas benefit from higher levels of public transport and 

bicycle job accessibility and vehicle access? 

This research question is addressed in chapter 7 (Job accessibility and employment outcomes: a 

case study of the Rotterdam-The Hague Metropolitan Region). Building on the previous national 

study for the Netherlands in chapter 6 (based on a random population sample), this chapter 

utilizes an administrative employment micro dataset providing a full population sample of the 

Rotterdam-The Hague metropolitan region (MRDH-region), combined with detailed urban-rural 

classification and household income datasets, to empirically examine the differential employment 

effects of job accessibility and vehicle access for different urban areas and income groups in this 

metropolitan region. This work was supported through a PhD Prestige Grant, awarded by the 

World Conference on Transport Research Society (WCTRS), on the basis of a research proposal 

and subsequent paper submitted to, and presented at, the 2019 WCTR Conference in Mumbai. 

The paper finds that higher levels of public transport-and-bicycle job accessibility and household 

vehicle ownership increases individual employment probabilities, especially in the Rotterdam 

Metropolitan Area. People who reside in high urban areas are most sensitive to job accessibility 

changes, while vehicles access plays an important role in low urban areas. In contrast to the Dutch 

national study in chapter 6, it further found that all income groups were sensitive to higher public 

transport-and-bicycle job accessibility levels and household vehicle access, but that low-income 

groups would benefit most and that this positive effect decreases with increasing income levels. 

This chapter is to be submitted for publication as:  

Bastiaanssen, J., D. Johnson & K. Lucas (2021). Job accessibility and employment outcomes: a case 

study of the Rotterdam-The Hague Metropolitan Region. Regional Studies 
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5. To what extent does potential public transport job accessibility match young people’s experiences 

of accessing employment opportunities? 

This research question is addressed in chapter 8 (Does public transport help young people to 

access jobs and how can local transport authorities respond? An in-depth case study of the West 

Yorkshire region of the UK). This chapter departs from the quantitative evidence for Great Britain 

in chapter 5 and uses a 3-pronged mixed methods approach to empirically examine the extent to 

which potential public transport job accessibility opportunity levels match young people’s 

experiences in accessing employment opportunities. It therefore combines the previously 

developed public transport job accessibility opportunity measure with young people’s reported 

experiences of accessing employment opportunities using micro-scale analysis of the UK National 

Travel Survey and in-depth interviews with young job seekers in West Yorkshire, UK. 

The paper found that variations in the coverage of the public transport and land use system 

resulted in substantial job accessibility disparities across the region. It further showed that young 

unemployed in particular had turned down jobs due to inadequate public transport or high fare 

costs, but that this was much less so among those with higher public transport job accessibility 

levels or with access to a household car. The interviews indicated that their experienced 

accessibility to employment opportunities included availability, reliability, connectivity and 

affordability of local bus services, especially in off-peak hours and in peripheral areas, which all 

need to be included in accessibility assessments. 

This chapter is to be submitted for publication as:  

Bastiaanssen, J., D. Johnson & K. Lucas (2021). Does public transport help young people to access 

jobs and how can local transport authorities respond? An in-depth case study of the West Yorkshire 

region of the UK. Transport Policy 

 

1.4 Organisation of the thesis 

Chapter 2 comprises the theoretical framework adopted in this thesis, followed by a description of the 

applied research methodology in chapter 3. The subsequent chapters 4-8 of this thesis are briefly 

described above. Chapter 9 synthesis the key findings and contributions of this thesis and discusses 

future research directions. The chapter ends with public policy recommendations. 
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In the next sections, the theoretical framework and research methodology are briefly discussed. The 

final section provides an overview of chapter-related contributions that were made during the time-

span of the thesis. 

1.4.1 Theoretical framework 

While the Spatial Mismatch literature emphasises the role of poor transport job accessibility as a major 

source accounting for adverse employment outcomes, the processes that shape people’s accessibility 

to employment opportunities remain unclear and not properly linked to theoretical concepts. This 

thesis therefore draws on cross-disciplinary theoretical concepts around agglomeration economies, 

accessibility and social exclusion to enhance the understanding of how people’s accessibility to, and 

probability of, employment is shaped and, subsequently, their risk of social exclusion. 

From the theoretical framework, both a structural dimension and an individual dimension to 

(in)accessibility to employment have been discerned. The structural dimension to accessibility is 

partially shaped by land-use patterns, in which agglomeration forces generally promote accessibility 

by geographically concentrating workers and firms, while processes of geographical dispersion of 

activities tends to counter accessibility (thereby increasing spatial mismatch). The transport system 

and, increasingly, technological innovations such as ICT are important determinants of agglomeration 

and may enhance accessibility, even when land-use patterns are fixed.  

The individual dimension to accessibility, on the other hand, is shaped by people’s motility, i.e. their 

capacity to be mobile, which determines the extent to which they can take advantage of transport 

accessibility to employment opportunities. Motility partially results from available transport 

resources, such as different forms and degrees of private and public transport services that people are 

able to use, and from socio-economic resources on the individual, household and neighbourhood 

level. In combination, these resources affect people’s level of motility and, hence, their accessibility 

to employment. 

A person’s accessibility to employment opportunities and, subsequently, social inclusion, thus follows 

from both the transport system and land-use patterns as well as by his or her capacity to be mobile, 

within the context of our highly mobile societies. This implies that policy strategies aimed at improving 

people’s accessibility to employment opportunities and, in turn, their employment outcomes, are 

likely to be more effective when they address both the individual and structural dimension of 

accessibility. 
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1.4.2 Methodology 

In a departure from standard Spatial Mismatch methodologies, this research adopts a multi-

instrument approach using different datasets to look at the relationship between transport job 

accessibility and employment outcomes and combines this with a case study strategy. The multi-

instrument approach follows a sequential explanatory design, consisting of a quantitative phase to 

gain a general understanding of the relationship between transport access and employment 

outcomes, followed by a qualitative phase to provide further in-depth insight into experiences of 

accessing employment opportunities. The quantitative phase is based on a systematic review and 

meta-analysis of the existing quantitative evidence of the relationship between transport access and 

employment outcomes, followed by the computation of job accessibility measures combined with 

national and regional secondary employment micro datasets of Great Britain and the Netherlands, to 

empirically examine the relationship between transport access and individual employment 

probabilities within these relatively unexplored contexts. The qualitative phase consists of in-depth 

interviews with young job seekers in West Yorkshire into the role of public transport in their 

accessibility to employment opportunities, within their real-life context.  

Due to the public funding of this research by the West Yorkshire Combined Authority in the UK and 

the City of Rotterdam in the Netherlands, the multi-instrument approach is combined with national 

and regional case studies of Great Britain and the Netherlands. Since the collaboration with the City 

of Rotterdam builds on previous qualitative master thesis research into the role of public transport 

among low-skilled job seekers in Rotterdam (Bastiaanssen and Martens, 2013), the regional case study 

focuses on a more detailed examination of the quantitative relationship between job accessibility and 

employment probabilities in Rotterdam and the wider MRDH-region. For West Yorkshire, employment 

micro datasets were not available at the local level, while youth unemployment has remained 

relatively unexplored in this region. This regional case study therefore consists of in-depth interviews 

with young job seekers, combined with analyses of national transport micro datasets, to examine 

young people’s experiences of accessing employment opportunities. 

As an integral part of this research, placement periods have been conducted at the WYCA, the City of 

Rotterdam and research organisation SEOR in Rotterdam (part of Erasmus School of Economics). 

During these placements, access was provided to various datasets and transport models used in this 

research and the direct collaboration with local policy makers helped to enhance the mutual 

understanding of how to better tailor transport and land-use policy strategies in order to improve 

accessibility to employment opportunities. As part of the placement periods and to further enhance 

the mutual understanding of the relationship between transport job accessibility and employment 
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outcomes, a research seminar ‘Transport Poverty in the Labour Market’ has been organised on 19 

December 2018 in Rotterdam, in which the research results were presented and discussed with local 

and national researchers and policymakers from ITS Leeds, the WYCA, the City of Rotterdam, SEOR 

and various other Dutch governmental organisations. 

1.4.3 Chapter-related contributions 

Various additional contributions have been made to several thesis chapters during the time-span of 

this research, thereby informing and/or complementing these chapters and the overall thesis. 

Firstly, contributions were made to the report ‘Inequalities in Mobility and Access in the UK Transport 

System’ (Lucas et al., 2019b), commissioned as part of the UK government’s Foresight Future of 

Mobility project. These included a desk-based review of published literatures from 2002-2018 

pertaining to current transport and accessibility inequalities in the UK and analysis of public transport 

accessibility to key activities using the DfT Journey Time Statistics for 2015. These accessibility analyses 

were used as a basis for the public transport job accessibility measure developed in this research, in 

particular in chapters 5 and 8, while the literature review provided insights into the various aspects of 

accessibility that may affect people’s experiences of accessing employment opportunities. 

Secondly, contributions were made to two chapters of the book ‘Measuring Transport Equity’ (Lucas 

et al., 2019a), which resulted from EU COST Action ‘Transport Equity Analysis’ (TU 1209; 

http://teacost.eu/). The first chapter discusses key components, framings and metrics related to 

measuring transport equity (Martens et al., 2019). This book-chapter informed the overall thesis and 

chapters 4-7 in particular, by providing indicators for transport access and accessibility measures as 

well as disaggregation’s for different geographical areas and population groups. The second book-

chapter comprises job accessibility analysis in combination with income-level data in an index to 

measure accessibility poverty risk in the Rotterdam-The Hague Metropolitan Region (Martens and 

Bastiaanssen, 2019), which served as a basis for the case study analysis in chapter 7 and informed the 

income-based employment submodels in chapters 6 and 7 of this thesis.  

http://teacost.eu/
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2. Theoretical framework 

At least since the 1960s, literatures in urban economics, transport geography, and sociology have 

examined the connections between the (in)ability of people to access employment opportunities and 

socioeconomic inequalities (e.g. (Kain, 1968, Wachs and Kumagai, 1973). While socioeconomic 

inequalities largely result from structural changes in the macroeconomic context and labour market 

reforms, it has long been suggested that poor accessibility to employment opportunities also 

adversely affects the ability of people to participate in labour markets. 

Much of this literature derives from the Spatial Mismatch Hypothesis (Kain, 1968), which emphasises 

the role of the spatial disconnection between residential and employment locations as a major source 

accounting for adverse employment outcomes. It was only since the 1990s that theoretical models 

have been used to explain spatial mismatch as resulting from a substantial and continuing 

decentralisation of firms and people over the second half of the twentieth century, fostered by a rise 

in motorised transportation (Ihlanfeldt, 2006, Gobillon et al., 2007). Yet, firms and people are often 

also markedly geographically concentrated, which would partially counteract spatial mismatch. The 

processes that shape people’s transport accessibility to employment opportunities remain unclear in 

the spatial mismatch literature and not properly linked to a theoretical framework. 

This chapter discusses cross-disciplinary theoretical concepts around agglomeration, accessibility and 

social exclusion. This allows to enhance our understanding of how different types of private and public 

transport services influence location choices of firms and workers which, in turn, affects people’s 

transport accessibility to, and probability of, employment and, subsequently, their risk of social 

exclusion. 

2.1 The concept of agglomeration 

Urban economic and regional science literature explains that the location choice of firms and workers 

in close proximity to, or at a distance from urban centres, can be understood as the result of the 

relative strength between centripetal forces that promote agglomeration effects and centrifugal 

forces that tend to geographically disperse activities (Krugman, 1998, Fujita and Thisse, 2002). The 

transport system and, increasingly, technological innovations such as ICT are seen as the main 

determinants of agglomeration, which shift the balance between centripetal and centrifugal forces 

(Krugman, 1991, Venables, 2007, Lafourcade and Thisse, 2011). 

Centripetal forces are associated with the classic Marshallian (1890) sources of external economies, 

related to market-size effects, thick labour markets, and pure external economies (Fujita et al., 1997, 
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Krugman, 1998). A large local market facilitates (more efficient) production and provides firms with 

larger access to consumers, while providing workers (who are also consumers) with better access to 

goods and services (Fujita and Thisse, 2002). Agglomeration also supports thick labour markets, in 

which firms have access to a larger and more diverse labour pool, while workers can more easily find 

good employer matches and may expect higher wages (Rosenthal and Strange, 2004, Lafourcade and 

Thisse, 2011). Further, agglomeration fosters innovation through knowledge spillovers, which occurs 

as spatially concentrated firms and people are more easily able to learn from each other (Rosenthal 

and Strange, 2004). According to Marshall (1890), agglomeration can result in a cumulative process, 

where new firms cluster to benefit from localisation and urbanisation economies (Lafourcade and 

Thisse, 2011). In localisation economies, firms operating in the same industry cluster to take advantage 

of this sharing, matching and learning (Duranton and Puga, 2004). In particular, service industries tend 

to concentrate in urbanised locations, induced by proximity to workers (who are also consumers) and 

their often localized markets (Fujita, 1989, Rosenthal and Strange, 2004). In the case of urbanisation 

economies, benefits accrue from close proximity to firms in other industries, in which the city scale 

itself facilitates sharing, matching and learning that, in turn, affects productivity and wages (Rosenthal 

and Strange, 2004, Graham, 2007).  

Centrifugal forces, on the other hand, tend to geographically disperse firms and workers, which relates 

to immobile factors such as land, natural resources and labour, higher land values and wages, and 

pure external diseconomies (Krugman, 1998, Fujita and Thisse, 2002). Immobile factors counteract 

concentration of production, in which some firms need to locate where these production factors are 

available. As expressed by bid-rent theory (e.g. Alonso (1964), agglomeration also generates increased 

demand for local land, driving up land rents and housing costs, which provides a disincentive for 

further concentration of firms and workers. This also relates to intensified competition over market 

shares and local labour force (driving up wages), which drives firms away to more peripheral locations 

(Fujita and Thisse, 2002). Especially for the manufacturing industry, which largely exists for regional 

and larger markets while consuming much land, decreasing transport costs have provided peripheral 

locations a competitive advantage in the form of lower land rents (Glaeser and Kohlhase, 2004). Due 

to fragmentation of production processes, (manufacturing) firms have also taken advantage of 

differences in technologies and lower land rents and wages in various geographic locations 

(Lafourcade and Thisse, 2011). Lastly, agglomeration can generate more of less pure external 

diseconomies, such as increased commuting costs resulting from congestion, due to which firms and 

workers may relocate away from urban centres in order to consume more land or housing (Fujita, 

1989, Krugman, 1991), often leaving poor households (and firms) in areas where housing prices are 

lowest (Mills, 1972). 
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As the location of firms and workers thus follows from the changing tension between centripetal and 

centrifugal forces, which is being fostered by transport and technological innovations, employment 

opportunities will continue to grow and decline unevenly in (networks of) agglomerations and more 

dispersed locations (Mollenkopf and Castells, 1991b, Krugman, 1998). The problem is therefore one 

of accessibility to employment rather than distance (spatial mismatch) per se. It follows that 

agglomeration promotes accessibility by geographically concentrating workers and firms, while 

geographical dispersion of activities tends to counter accessibility by enlarging the distances between 

workers and firms (thereby increasing spatial mismatch). There is a clear labour demand dimension to 

accessibility that plays out principally through better connectivity promoting agglomeration (see also 

Banister and Berechman (2001) for discussion), which thereby increases productivity and potential 

firm entries and, subsequently, the demand for labour. In terms of labour supply, improved 

accessibility to employment, resulting from a reduction in commute time and costs relative to the 

reservation wage, can then lead to adjustments in the labour supply as it enables workers to increase 

the geographical scale of their job search, may encourage potential workers to participate in the 

labour force, and enhances matching of firms and workers which reduces time spent unemployed 

looking for work and can maximise hours and wages (Rietveld, 1994, Duranton and Puga, 2004). 

While the concept of agglomeration enhances our understanding of the structural dimension to 

accessibility, it remains unclear how (in)accessibility to employment opportunities is shaped within 

agglomerations, given that the spatial mismatch literature mainly revolves around metropolitan areas. 

The ways in which personal transport resources (and/or mobility) and land-use affects people’s 

accessibility to employment opportunities has received much attention in the accessibility literature. 

2.2 The concept of accessibility 

In recent years, literature in transport geography and transport policy have substantially contributed 

to advance our understanding of the mechanisms that influence an individual’s accessibility to 

employment and how patterns of accessibility vary between different areas and population groups. 

In contrast to the term mobility, which generally refers to the ease with which a person can move 

through space (e.g. Sager (2006), accessibility refers to the ease with which people can reach and 

participate in activities (Handy and Niemeier, 1997, Farrington and Farrington, 2005, Martens, 2012, 

Levinson et al., 2017). The notion of accessibility is rooted in the idea that transportation is a derived 

demand, i.e., transport is not an end in itself but a means to provide access to spatially dispersed 

activities and destinations (Wachs and Kumagai, 1973). Although a fluid and contested concept, Geurs 

and van Wee (2004) provide the following widely cited definition of accessibility: 
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‘the extent to which land-use and transport systems enable (groups of) individuals to reach activities 

or destinations by means of a (combination of) transport mode(s).’ (Geurs and van Wee, 2004: 128) 

This definition of accessibility importantly highlights that the extent to which people have access to 

activities such as employment, results from both land-use patterns and transport systems. It follows 

that both components of accessibility, generally conceived in terms of proximity to activities (land-

use) and speed (transport system), can function as levers to increase geographic accessibility to 

employment (Levine et al., 2012), but these exist in tension with each other: in areas with high 

concentrations of activities transport systems tends to provide low travel speeds (e.g. in 

agglomerations), whereas in areas where transport systems provide high travel speeds activities tend 

to be further apart (e.g. peripheral locations). In agglomerations, increasing concentrations of 

economic activities and people may therefore enhance accessibility, but only to the point that 

proximity outweighs speed-reduction effects (Levinson et al., 2017, Merlin, 2017).  

This implies that an individuals’ level of geographic accessibility to employment results from the 

dynamic relationship between residential and employment locations (land-use) and the available 

transport linkages between these locations (Sanchez, 2008). However, accessibility is also influenced 

by temporal and individual dimensions. Geurs and van Wee (2004), in particular, distinguish four 

components of accessibility: i) a land-use component describing the proximity or density of activities; 

ii) a transportation component related to the qualities of the transport system in terms of travel speed 

or time, cost and comfort; iii) a temporal component reflecting constraints with regard to availability 

of transport and activities; and iv) an individual component reflecting individual needs and abilities. 

Following the above definition and components of accessibility, the concept of accessibility can be 

used to measure the extent to which both land-use patterns and transport systems enable people to 

reach employment opportunities from a given location and the difficulty of reaching these 

opportunities in terms of travel time, cost and comfort (Foth et al., 2013, El-Geneidy et al., 2016).  

A large body of empirical studies have analysed accessibility patterns related to the availability and 

physical access to transport, which typically show substantial disparities in accessibility to employment 

opportunities, most notably between people with access to cars and those who are dependent on 

public transport services (e.g. (Kawabata and Shen, 2007, Grengs, 2010, Foth et al., 2013, Golub and 

Martens, 2014). The costs of transport in terms of how much individuals need to spend in order to 

access and use the transport system, often referred to as affordability, has also been cited as an 

important dimension of accessibility. In particular, low-income groups often have to spend a relative 

large share of their income on transport, which may be worsened by (increasing) spatial mismatch 

(e.g. (Hine and Grieco, 2003, Sanchez et al., 2004, Bocarejo and Oviedo, 2012). More recently, the 



18 
 

temporal availability of transport services and activities has been found to substantially influence 

accessibility to employment opportunities, referred to by Farber et al. (2016) as space-time mismatch, 

in particular affecting public transport-dependent groups (e.g. (Owen and Levinson, 2012, Fransen et 

al., 2015, Fayyaz et al., 2017). 

Accessibility to employment opportunities thus results from a dynamic relationship between 

(personal) transport resources and land-use patterns, as well as temporal and individual constraints. 

Yet, there may still be issues with the appropriation of mobility that, in turn, could lead to 

inaccessibility of employment. This individual dimension to accessibility has received much attention 

in the literature around social exclusion. 

2.3 The concept of social exclusion 

Since the 1990s, literature in sociology and transport geography have substantially increased our 

understanding of the linkages between transport disadvantage, inaccessibility to key opportunities 

and processes of social exclusion. 

The concept of social exclusion originated in France and has become an important part of the 

European social policy discourse during the 1990s, in order to explain how particular (groups of) 

people are prevented from inclusion in society (Levitas, 1998, Muddiman et al., 2000). In contrast to 

the more static descriptions of poverty and deprivation that focus on a lack of material resources and 

particular attributes to be fully included in society (Higgs and White, 2000, Atkinson and Kintrea, 

2001), social exclusion is a broader concept which implies that people are not just poor or deprived, 

but that they have additionally lost the ability to participate in society. Despite numerous (often 

conflicting) definitions of social exclusion, there is wide agreement that social exclusion refers to a 

multi-dimensional and cumulative process that prevents individuals or groups from participating in 

activities considered normal in society, such as employment, education, health and social contacts 

(e.g. (Burchardt et al., 2002, Levitas, 2006, Levitas et al., 2007). For example, Levitas et al. (2007) define 

social exclusion as: 

‘the lack or denial of resources, rights, goods and services, and the inability to participate in the normal 

relationships and activities, available to the majority of people in a society, whether in economic, social, 

cultural or political arenas. It affects both the quality of life of individuals and the equity and cohesion 

of society as a whole.’ (Levitas et al., 2007: 9). 

This definition importantly highlights that there are barriers beyond the control of the excluded 

(groups of) individuals that prevent their participation in normal activities and thereby their social 

inclusion, with income disadvantages (as presumed root cause of poverty) arguably being the most 
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mentioned barrier in the literature (Levitas, 1998, Burchardt et al., 2002). As work provides the 

potential income needed to participate in society, unemployment and (involuntary) economic 

inactivity, or, in the case of young people, those at risk of becoming so, increases the chance of 

becoming socially excluded (Levitas et al., 2007). Due to the prevalence of underemployment, 

however, especially among low-skilled and young people, a job may not guarantee the income needed 

to participate in society, while social exclusion is also not always the inevitable outcome, as people 

may be protected from this through other income (e.g. from other household members). Both 

individual and household economic (in)activity thus determine the level of poverty and related risk of 

social exclusion (Levitas et al., 2007). 

Social exclusion often has a clear geographical dimension, causing the unemployed and low-income 

groups through self-reinforcing mechanisms of residential segregation to reside in poor 

neighbourhoods (Lupton and Power, 2002, Burchardt et al., 2002). These mechanisms relate to well-

established intrinsic characteristics of poor neighbourhoods including poor economic and housing 

structures and adverse social effects, which tends to exacerbate employment outcomes of its 

residents, as it deteriorates employability, reduces the quality of social networks used in job-search 

activities, and may induce neighbourhood stigmatization (Wilson, 1987, Crane, 1991, Gobillon et al., 

2007). This has led to the understanding that social exclusion not necessarily follows from a lack of 

activities to participate in, but from the inability to access those activities (Cass et al., 2005, Preston 

and Rajé, 2007). The spatial mismatch literature basically sought to link up this geographical dimension 

of exclusion, by analysing the spatial disconnections between workers and employment opportunities 

(Preston et al., 1998, Church et al., 2000). Thinking in this way about the linkage between geographical 

access and social exclusion also allowed transport to be taken into consideration. 

Transport-related social exclusion 

From the end of the 1990s, social exclusion has been linked to transport disadvantage, based on the 

understanding that inaccessibility of key opportunities can be both a cause for, and a result of, social 

exclusion (Church et al., 2000, Farrington and Farrington, 2005). The early, predominantly British, 

studies identified lack of access to transport and lack of accessibility to key opportunities - i.e. the 

(relative) ease with which a person can reach activities such as employment, education, healthcare 

and social contacts - as key components of transport disadvantage, influencing many dimensions of 

the social exclusion discourse (e.g. (Church et al., 2000, Lucas et al., 2001, Kenyon et al., 2002, SEU, 

2003, Cass et al., 2005, Preston and Rajé, 2007). As discussed by Geurs and van Wee (2004), causes 

for social exclusion can relate to all four components of accessibility: lack of access or available 

transport, problems with affordability, or barriers such as (perceived) safety; lack of key opportunities 
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such as (matching) employment; space-time mismatches between transport supply and demand; and 

changing needs and abilities of people. 

This insight has resulted in the coining of the term transport poverty. In line with the distinction 

between poverty and social exclusion, transport poverty refers to a lack of resources, which, according 

to Lucas (2012), is caused by direct and indirect interactions between transport disadvantage (e.g. lack 

of access to a car or inadequate public transport services) and social disadvantage (e.g. low income or 

educational skills). Transport-related social exclusion, in turn, can result from transport poverty when 

(groups of) individuals systematically experience inaccessibility of key opportunities and this leads to 

significant social impacts, such as unemployment, deterioration of health, or social isolation (Kenyon 

et al., 2002, Lucas, 2012). Kenyon et al. (2002) offered the following, widely-cited definition of 

transport-related social exclusion, highlighting its transport and accessibility dimensions, as: 

‘The process by which people are prevented from participating in the economic, political and social life 

of the community because of reduced accessibility to opportunities, services and social networks, due 

in whole or part to insufficient mobility in a society and environment built around the assumption of 

high mobility’ (Kenyon et al., 2002: 210) 

This definition importantly highlights that the inaccessibility of key opportunities and, subsequently, 

social exclusion of those who are less mobile, follows from a society that has become increasingly 

organised around and dependent upon high levels of mobility (Kenyon et al., 2002, Lucas, 2012). In 

particular, the facilitation of the growing car usage, which fostered the decentralisation of 

employment, education, healthcare and, in consequence, social networks, alongside the decline in 

public transport services due to a combination of decreased ridership, cuts in public funding and cost-

efficiency measures, has led to a widening disparity in accessibility to key activities between people 

with and without access to cars (Kenyon et al., 2002, SEU, 2003, Houston, 2005, Lucas, 2012). 

According to Kenyon et al. (2002), it is important to recognise that the more mobile society becomes 

the more accessibility among less mobile groups, especially those without cars, may be reduced, 

which, in turn, increases their risk of social exclusion. The extent to which transport-related social 

exclusion can be adequately addressed, thus not only depends on those who are currently (at risk of) 

exclusion, but also on reducing the dynamic of hypermobility in which mobility is considered an 

important prerequisite to participate in society (Urry, 2000). This understanding of the dynamics of 

mobility in the social structures of society is further enhanced by the concepts of motility (Kaufmann, 

2002, Kaufmann, 2004) and network capital (Urry, 2007). 
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Motility and Network Capital 

Kaufmann (2002) has extended the notion of mobility by taking into account the potential and ability 

to be mobile, which he refers to as ‘motility’ (Kaufmann, 2002: 37), encompassing an individuals’ 

access to different forms and degrees of mobility, the competence to recognize and make use of 

access, and the appropriation of a particular choice. Each of these interdependent elements affects 

the motility of an individual. As mobility is an important prerequisite to participate in current societies, 

Kaufmann (2004) argue that motility (the potential and ability to be mobile) constitutes a form of 

capital on its own. The notion of motility as mobility capital also relates to the concept of network 

capital (Urry, 2007), which is described in Elliott and Urry (2010) as a combination of capacities to be 

mobile within our complex, networked societies. The uneven distribution of the capacities to be 

mobile, can be thought of as different degrees of motility (Elliott and Urry, 2010), i.e. differences in 

the appropriation of potential mobility by (groups of) individuals in society. Urry (2007) argues that 

the unequal distribution of network capital in society therefore leads to differential levels of access to 

key opportunities and, subsequently, risk of exclusion among (groups of) individuals who lack the 

capacity to be mobile. 

This also links to more indirect forms of capabilities, such as relative lack of power to affect (transport) 

planning and policy processes (Hodgson and Turner, 2003, Lucas, 2012) and the accumulation of 

transport-related disadvantages, in which (groups of) individuals both lack the capacities to be mobile 

and may be more prone to experience the negative externalities of transport in terms of traffic 

accidents and pollution (Martin, 2007). The understanding of the linkages between transport 

disadvantage and social exclusion has more recently been extended by building on the concept of 

social capital (i.e. the actual or potential resources of a person), where it has been proposed that social 

capital mediates those linkages (Currie and Stanley, 2008, Stanley et al., 2012, Schwanen et al., 2015). 

In this sense, transport disadvantage may change a person’s social capital that, in turn, could lead to 

social exclusion. 

The social exclusion literature thus importantly establishes that, within the context of our highly 

mobile societies, it is not just a lack of adequate transport but rather a lack of the capacity to be mobile 

that leads to inaccessibility of employment opportunities which, in turn, may result in social exclusion. 

Social inclusion is therefore increasingly a matter of gaining the capacity to be mobile in order to 

access, and participate in, employment opportunities. 
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2.4 Conceptual model 

A conceptual model has been derived from the theoretical framework, in which the concepts around 

agglomeration economies, accessibility and social exclusion have been linked and schematically 

presented (Figure 2.1). The purpose of this model is to illustrate the key interactions between the 

transport system and land-use patterns and the capacity of individuals to be mobile, which all shape 

a person’s accessibility to employment that, in turn, can be a cause for, and a result of, social exclusion. 

 

Figure 2.1 Diagram of the relationship between the concepts of agglomeration, accessibility and 
social exclusion 
 

From the theoretical framework, both a structural dimension and an individual dimension to 

(in)accessibility to employment can be discerned. 

The structural dimension to accessibility is shaped by the transport system and land-use patterns of 

agglomeration and dispersion of firms and workers. Agglomeration is promoted by centripetal forces 

through sharing, matching and learning mechanisms, which tend to geographically concentrate firms 

and workers and thereby enhance accessibility to employment. Increased accessibility, in turn, also 

promotes agglomeration through better connectivity, which can increase productivity and potential 

firm entries and, subsequently, the demand for labour. Geographical dispersion of activities, caused 

by centrifugal forces such as higher land rents and congestion, tends to counter accessibility to 

employment by enlarging the distances between firms and workers (increasing spatial mismatch). The 

transport system and, increasingly, technological innovations such as ICT are seen as the main 



23 
 

determinants of economic agglomeration, which shift the balance between centripetal and centrifugal 

forces. Even when land-use patterns are fixed, however, accessibility to employment can still be 

enhanced by the transport system, as reductions in commute times and costs may enable workers to 

increase their job search horizon and reach (matching) employment opportunities. 

The individual dimension to accessibility is shaped by people’s motility, i.e. their capacity to be mobile, 

within the context of our highly mobile societies, in order to take advantage of access to employment 

opportunities. Motility partially results from available transport resources, which relates to the 

different forms and degrees of mobility that people are able to use, with less mobile groups, especially 

those without cars, often having a reduced capacity to be mobile and, subsequently, reduced 

accessibility to employment opportunities. Motility is also influenced by socio-economic resources on 

various levels, related to the individual (e.g. education and skills), the household (e.g. income and 

economic (in)activity of household members) and the neighbourhood (e.g. quality of housing stock, 

local economy, unemployment), which in combination affects people’s access to transport resources 

and capacity to be mobile. 

A person’s accessibility to employment opportunities and, subsequently, social inclusion, thus follows 

from both the transport system and land-use patterns as well as by his or her capacity to be mobile, 

within the context of our highly mobile societies. This implies that policy strategies aimed at improving 

people’s accessibility to employment opportunities and, in turn, their employment outcomes, are 

likely to be more effective when they address both the individual dimension and the structural 

dimension of accessibility. 
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3. Methodology 

This thesis follows a deductive approach to examine the relationship between transport access and 

employment outcomes in two national and two regional case studies of Great Britain and the 

Netherlands. The research therefore moves from the combined insights of the more general 

theoretical concepts in chapter 2, to the specific and concrete cases of Great Britain and the 

Netherlands in chapters 5 to 8. Due to the interdisciplinary nature of the research, in which the urban 

economic and sociological theoretical concepts are linked and integrated to enhance the 

understanding of the relationship between transport job accessibility and employment outcomes, the 

methodology and study design also move beyond the scope of a single discipline. In an important 

departure from standard Spatial Mismatch methodologies, this research therefore adopts a multi-

instrument approach using different datasets to look at this relationship between job accessibility and 

employment outcomes and combines this with a case study strategy. 

3.1 Multi-instrument approach and case studies 

The multi-instrument approach applied in this research uses a sequential explanatory design, 

consisting of a quantitative phase to gain a general understanding of the relationship between 

transport access and employment outcomes, followed by a qualitative phase to provide further in-

depth insight into experiences of accessing employment opportunities. First, all existing quantitative 

empirical evidence of the association between transport access and employment outcomes is 

systematically reviewed and synthesised through a meta-analysis, in order to produce general effect 

sizes and to determine the sources of variation in the mixed empirical results (Figure 3.1). Second, 

nationwide transport job accessibility measures are computed at micro spatial level and combined 

with econometric models using cross-sectional national and regional secondary employment micro 

datasets of Great Britain and the Netherlands, to examine the relationship between transport job 

accessibility and individual employment probabilities within these relatively unexplored national 

contexts. These datasets consisted of secure access (anonymised) data at the level of individuals, 

which allowed to allocate each individual a unique job accessibility level related to his or her area of 

residence (further discussed in the next sections). While longitudinal data would allow to establish 

more robust relationships between (changes in) job accessibility levels and employment outcomes, 

thereby overcoming potential endogeneity (two-way causality) in the relationship between job 

accessibility and employment probabilities, these datasets were not available for Great Britain or the 

Netherlands. This research therefore applies an instrumental variable (IV) approach to control for 

endogeneity, which is further elaborated in chapters 5 to 7. 
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This is followed by a qualitative phase of in-depth interviews with young job seekers in West Yorkshire, 

in order to gain a deeper understanding of the role of public transport in people’s experiences of 

accessing employment opportunities, within their real-life context. This qualitative phase thereby 

allowed to complement and interpret the findings from the quantitative phase (Creswell and Plano 

Clark, 2011, Robson and McCartan, 2016). Although survey techniques could have been applied to 

generate a larger evidence base, interviews with young people allowed to gain more in-depth insights 

into (other) factors that influence their accessibility to employment. The interviews have been 

complemented with analysis of national transport micro datasets, which allowed to further examine 

the role of public transport in young people’s experiences of accessing employment opportunities 

throughout England (further discussed in chapter 8). The multi-instrument approach applied in this 

research thereby importantly permitted for triangulation of the results from the quantitative and 

qualitative methods and data, which is achieved through the different thesis chapters (academic 

papers) that build on one another in a sequential order (Johnson and Onwuegbuzie, 2004, Creswell 

and Plano Clark, 2011, Robson and McCartan, 2016). As a result, more valid and well-substantiated 

conclusions can be made about the relationship between transport access and employment 

outcomes.  

 

Figure 3.1 Model of key research elements 
 

The multi-instrument approach is combined with two national case studies to empirically examine the 

quantitative relationship between transport job accessibility and employment probabilities, within the 

different transport and land use contexts of Great Britain and the Netherlands. According to Yin 

(2009), case study is particularly useful when the boundaries between the phenomenon and the 

context are not clearly evident. The comparative structure of this research implies that the same 

methods and data are repeated in both countries, in order to determine whether the results from one 
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country also occurred in the other. This adds to the generalisability and validity of the research results 

through replication logic (Yin, 2009). The case studies therefore use comparable cross-sectional 

transport and employment micro datasets to develop nationwide transport job accessibility measures 

and combine this with national individual-level employment probability models. In order to enhance 

the empirical evidence base of the linkage between job accessibility and employment probabilities, 

the employment models for both countries are also calculated for various geographical area types and 

population groups (see section 3.2). 

As this research is publicly funded by the West Yorkshire Combined Authority and the City of 

Rotterdam, case studies were also conducted at the regional level, i.e. West Yorkshire within the 

context of Great Britain and the Rotterdam-The Hague metropolitan region (MRDH-region) within the 

context of the Netherlands. As the collaboration with the City of Rotterdam builds on previous 

qualitative master thesis research into the role of public transport among low-skilled job seekers in 

Rotterdam (Bastiaanssen and Martens, 2013), the regional case study uses an administrative dataset 

to examine in more detail the quantitative relationship between (public) transport job accessibility 

and employment probabilities in Rotterdam and the wider MRDH-region (further discussed in the next 

sections). The case study of West Yorkshire, on the other hand, uses a 3-pronged mixed methods 

approach to empirically examine the role of public transport in young people’s experiences in 

accessing employment opportunities, by combining our previously developed potential public 

transport job accessibility opportunity measure with micro-scale analysis of the UK National Travel 

Survey and in-depth interviews with young job seekers in West Yorkshire, which builds on the former 

qualitative research in Rotterdam (further discussed in section 3.2). This is because employment micro 

datasets were not available at the local level in West Yorkshire, while youth unemployment in this 

region remained relatively unexplored. 

3.2 Methods of data analysis 

The quantitative phase of this research comprises the studies in chapters 4 to 8. Chapter 4 consists of 

the systematic review and meta-analysis of all existing quantitative empirical evidence of the 

relationship between transport access and employment outcomes, as measured by the probability of 

employment, with a particular focus on young people in different contexts. This study helped to 

identify gaps in the empirical evidence (e.g. lack of evidence outside the US-context and with regard 

to public transport) and informed the development of the gravity-based job accessibility measures 

and calculation of the employment probability models (e.g. model type, variables and endogeneity 

controls) in the following chapters. 
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In chapter 5, firstly a local-area public transport job accessibility measure is computed for Great Britain 

using detailed public transport timetable data and business register micro datasets. Secondly, the 

public transport job accessibility measure is combined with a national individual-level employment 

micro dataset, in order to estimate the impact of public transport job accessibility on individual 

employment probabilities in locally specific, national employment models for Great Britain and for 

various geographical area types and population groups. 

In chapter 6, and in a departure from the previous British study, a national employment micro dataset 

for the Netherlands is combined with a detailed local-area public transport-and-bicycle job 

accessibility measure, vehicle registration and household income datasets. This allowed us to derive 

individual-level employment probability models, while controlling for vehicle ownership, and to 

examine differential employment effects for various geographical area types and population groups. 

Chapter 7 builds on the national employment models for the Netherlands (based on a random 

population sample) and uses administrative datasets providing a full population sample of the 

Rotterdam-The Hague Metropolitan Region (MRDH-region) to examine the differential employment 

effects of job accessibility and car access for different urban areas and income groups in this 

metropolitan region. 

The qualitative phase of this research comprises the study in chapter 8. This study departs from the 

quantitative evidence for Great Britain in chapter 5 and uses the public transport job accessibility 

measure in combination with analysis of national transport micro datasets and in-depth interviews 

with young job seekers in West Yorkshire. The national transport micro datasets have been used to 

provide general insights into the role of public transport in job search and job uptake among young 

job seekers. Next, in-depth interviews have been conducted with 30 young people at local job centres 

in West Yorkshire. In order to capture a variety of the different transport and land use contexts in the 

region, 10 interviews have been conducted in Leeds, in Bradford, and in Halifax, with around half of 

the interviews conducted at the more central job centres in each place and the other half at job 

centres in the urban periphery. Research of this nature is often limited to a maximum of 25-30 

interviews, as after this point answers tend to become repetitive and more interviews would not 

contribute new information (Cebollada, 2009). To guide the interview questions, a semi-structured 

interview guide based on the theoretical concept of motility was used, which drew from previous 

master thesis research in Rotterdam (Bastiaanssen, 2012, Bastiaanssen and Martens, 2013). Access to 

the local job centres and interview participants was arranged through a collaboration with the 

Department for Work and Pensions (DWP) and the West Yorkshire Combined Authority, which is 

further elaborated in sections 3.3 and 3.4. 
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3.3 Data collection and management 

Various secondary and primary data sources haven been analysed to empirically examine the 

relationship between transport job accessibility and employment probabilities. This section elaborates 

the data collection and management for each of the thesis chapters. 

3.3.1 Reviewed studies 

In chapter 4, all 93 identified studies that quantitatively assessed the relationship between transport 

access and employment outcomes were imported into EndNote and stored on the university server. 

These studies were systematically merged and categorised based on different (combinations of) 

transport measures and employment outcomes, and have been included in a citation database, which 

was uploaded to the research data repository of Research Data Leeds (https://doi.org/10.5518/762). 

Of the 20 studies that were included in the meta-analysis, random-effects meta-regressions were 

computed to produce general effect sizes for the relationship between transport access and 

employment probabilities, while study variation was accounted for through additional random-effects 

GLS meta-regressions with study-specific covariates. All meta-regression models were computed in 

STATA and have been stored on the university server, which is backed-up regularly and password 

protected. Only output of the analyses has been released for the purpose of a journal article. 

3.3.2 British micro datasets 

In chapters 5 and 8, various British individual-level employment and transport micro datasets have 

been used, which are held by the Office for National Statistics (ONS) and the Economic and Social 

Research Council (ESRC). Access to these secure micro datasets was obtained via the UK Data Service 

through the Secure Lab of the UK Data Archive. The Secure Lab is a remote access facility whereby 

micro datasets that are stored on servers of the UK Data Archive can be accessed and analysed 

remotely from an organisational desktop computer. 

The research project has been registered as ‘ONS Project 109745: Youth Mobility and Access to 

Economic Opportunities’ and published on the ONS website as a public record. As part of the research 

project application, Jeroen Bastiaanssen (PhD candidate) and Daniel Johnson (thesis supervisor) jointly 

applied as ONS Project Team members for an ONS Accredited Researcher (AR) training in Manchester 

and obtained AR status (in July 2017). Following this, project approval was obtained (in January 2018), 

conditional on: 1) that the research serves the public good by providing an evidence base for public 

policies and improves knowledge on social and/or economic trends; and 2) that the research outputs 

will be published. 

https://doi.org/10.5518/762
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Throughout the research project, the Secure Lab was accessed from an allocated desktop pc in the 

secure open plan office of the Leeds Institute for Data Analytics (LIDA). To construct the job 

accessibility measure and various neighbourhood variables for the econometric modelling, public 

transport timetable data and Census datasets (downloaded as open data from NOMIS) have been 

imported as external datasets by the UKDS into the project folder. All micro datasets were processed 

in SPSS and STATA and have been stored together with external datasets in the research project folder 

on the servers of the UK Data Archive. Only non-disclosive research outputs written up for publication 

have been exported from the Secure Lab environment, subject to UKDS statistical disclosure control 

checks. As access to the Secure Lab is required during the review procedure of the journal paper, 

which has been delayed due to the Covid19 lockdown of LIDA and the University of Leeds, the project 

will remain open till the end of December 2021. 

3.3.3 Dutch micro datasets 

In chapters 6 and 7, the equivalent Dutch individual-level employment and transport micro datasets 

have been used, which are held by Statistics Netherlands (Centraal Bureau voor de Statistiek, CBS). 

Access to these secure micro datasets was obtained via CBS through a secure internet connection 

(Remote Access), which allows the user to analyse the micro datasets from any secure workplace. 

As the research was part of wider collaboration with the City of Rotterdam and research organisation 

SEOR (Stichting Economisch Onderzoek Rotterdam, SEOR, part of Erasmus School of Economics), the 

research was added to the existing Remote Access microdata project 8449 ‘Vervoersarmoede in 

arbeidsmarktperspectief’ (Transport poverty in labour market perspective). This Remote Access 

project from SEOR had ensued from previous qualitative master thesis research into transport poverty 

in Rotterdam (Bastiaanssen, 2012, Bastiaanssen and Martens, 2013), but with a focus on spatial 

mismatches in the local labour market of the Rotterdam-The Hague metropolitan region (see (De 

Koning et al., 2017). The current research project more specifically brought the transport/job 

accessibility dimension into the analysis, and partially re-used the prepared regional micro datasets 

for the employment probability model in chapter 7. As for the British research in chapters 5 and 8, 

access to the microdata has been provided on condition that the research served the public good and 

that research outputs will be published. 

Analysis of the microdata was conducted via Remote Access from an organisational desktop computer 

during the placement period at the municipality of Rotterdam and SEOR, and from a personal laptop 

during the remainder of the PhD. The job accessibility measures and other datasets have been 

imported and stored together with the processed microdata (in SPSS and STATA) in the research 

project folder on the CBS servers. All micro datasets remain in this secured CBS environment and only 
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non-disclosive research outputs for publication have been released. As Remote Access is required 

during the review procedure of the journal papers, the project is anticipated to remain open till early 

2021. 

3.3.4 Interview data and ethical review 

For chapter 8, interviews have been conducted with young people at the local job centres in West 

Yorkshire. Approval for the interviews with young people was obtained from the District Office of the 

DWP in Leeds (in November 2018), after which the local job centres have been contacted (in March 

2019). Since the interviews involved human participants in a vulnerable age group, an ethical review 

application was submitted to the Faculty Research Ethics Committee of the University of Leeds. Ethical 

approval for the interviews was obtained (in March 2019) under Ethics reference: AREA 18-119. 

The interviews have been conducted in April 2019 during Youth Obligation workshops at the following 

local job centres: Park Place (centre) and Eastgate (periphery) in Leeds; Westfield House (centre) and 

Eastbrook Court (periphery) in Bradford; and Crossfield House in Halifax. All interview participants 

were provided with an information sheet and a consent form, which informed them about the aim of 

the research and usage of their personal data, including anonymization and the option to withdraw at 

any moment (up to a week after the interview). The interviews were audio-recorded for the purpose 

of transcription and exclusive use within this research project, as was approved by the Faculty 

Research Ethics Committee. The participants’ identity and related personal data were anonymized 

through coding, and pseudonyms have been used when quoting participants for illustrative purposes. 

No other disclosive data from the participants has been collected. 

The audio-records and transcripts of the interviews have been stored on the university server, which 

is backed-up regularly and password protected. The interview transcriptions were subsequently used 

for cluster analysis in NVivo 12. Only output of the analyses has been released for the purpose of a 

journal article. 

3.4 Placement periods and research seminar 

As an integral part of this research, placement periods have been conducted at both the West 

Yorkshire Combined Authority (WYCA) and the City of Rotterdam. A placement period with the WYCA 

was conducted from October 2017 to March 2018, followed by a placement period from July to 

November 2018 with the City of Rotterdam and research organisation SEOR in Rotterdam. During 

these placements, access was provided to various transport and employment datasets used in this 

research and the direct collaboration with the local policy makers helped to enhance the mutual 

understanding of the linkages between the (local) transport system, the spatial distribution of job 
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seekers and employment opportunities, and the resulting transport job accessibility levels for 

different geographical area types and population groups. Due to the orientation of the two regional 

authorities, specific attention has been paid to public transport services and the labour market 

position of young people, for which access to public transport time table datasets (e.g. Traveline 

datasets) and access to young job seekers at the local job centres in West Yorkshire was provided. 

During and after these placement periods, research results have been used as the basis for regular 

presentations and workshops at the WYCA and the city of Rotterdam, which intended to enhance the 

general understanding of how to better tailor transport and land-use policy strategies in order to 

improve accessibility to employment opportunities and, subsequently, social inclusion.  

As part the placement periods and to further enhance the mutual understanding of the relationship 

between transport job accessibility and employment outcomes, the seminar ‘Transport Poverty in the 

Labour Market’ was organised on 19 December 2018 in Rotterdam, in collaboration with SEOR and 

the City of Rotterdam (see also https://kwp-stedelijkearbeidsmarkt.nl/onderzoek-en-seminar-over-

transportarmoede-op-de-arbeidsmarkt/). During this seminar, the research results were presented 

and discussed with local and national researchers and policymakers from the WYCA, ITS Leeds, the 

City of Rotterdam and various other Dutch governmental organisations. 

  

https://kwp-stedelijkearbeidsmarkt.nl/onderzoek-en-seminar-over-transportarmoede-op-de-arbeidsmarkt/
https://kwp-stedelijkearbeidsmarkt.nl/onderzoek-en-seminar-over-transportarmoede-op-de-arbeidsmarkt/
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4. Does transport help people to gain employment? A systematic 

review and meta-analysis of the empirical evidence 

Abstract 

The role of transport in providing access to employment has received considerable attention. Since 

transport policies may be motivated by assumed effects on employment probability outcomes, it is 

important to establish the nature of the relationship between transport and employment outcomes. 

While the majority of the empirical evidence suggests a positive association, it is not conclusive or 

consistent and often shows mixed results. To address this confusion, our study has systematically 

reviewed this evidence base and synthesised it through meta-analysis.  

We first identified 93 studies that quantitatively assessed the impact of transport on employment 

outcomes. By systematically merging the empirical evidence, this study establishes a positive 

association between transport and employment outcomes, with varying effects for four identified 

categories of transport measures (or combinations thereof): car ownership, public transport access, 

commute times, and job accessibility levels. This positive association persists in studies that control 

for endogeneity between transport and employment, but a larger evidence base is needed to establish 

a more robust relationship, in particular for cities and smaller (rural) areas outside the US-context and 

with regard to public transport.  

We then selected 20 methodologically comparable studies for inclusion in the meta-analysis. Our 

meta-regression models clearly demonstrate that car ownership significantly increases individual 

employment probabilities, in particular among welfare recipients. Young drivers benefit from access 

to household cars when these are not in use by their parents, and they are more sensitive to the time 

and cost implications of longer commutes. While our systematic review suggests that better access to 

public transport and higher levels of job accessibility increases employment probabilities, meta-

regression analysis requires more consistent transport measures. The findings in this study are 

important for policymakers in that they imply that job seekers may benefit from public policies 

targeted at improving their access to public transport, in particular for people without access to cars 

and in areas with fewer job opportunities. 

Keywords: transport, car, commute, accessibility, meta-analysis, employment 
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4.1 Introduction 

Transport has been associated with improved employment probability outcomes as it provides people 

with greater access to spatially dispersed job opportunities. Following the seminal work of Kain (1968) 

on the Spatial Mismatch Hypothesis, who argued that a major source accounting for inner-city 

unemployment in the US was to be found in poor access to job opportunities, a large body of studies 

in US metropolitan areas have ensued. More recently, some studies have also evaluated this 

relationship in EU cities (Ihlanfeldt and Sjoquist, 1998, Gobillon et al., 2007). However, while most 

studies largely confirm the positive effects of transport on employment probability outcomes, some 

find insignificant or even negative outcomes, implying that transport policies targeted at improving 

people’s employment probabilities may not be effective as a policy instrument in all cases. 

However, the mixed empirical results of previous studies may also arise from the use of different 

transport measures and employment outcomes, which are, thereby, difficult to compare in a 

meaningful and consistently measurable way. Most studies relate individual employment probabilities 

or employment rates to a measure of transport access – i.e. with car ownership, public transport 

access, commute times, or job accessibility measures typically used as the key indicator of transport 

supply. Disparities may further arise from limitations in the underlying datasets and methodologies 

(Gobillon et al., 2007). Additionally, studies typically focus on US metropolitan areas, and it is unclear 

whether the statistical relationships would hold in less car-dependent environments (such as 

European cities) or in smaller travel-to-work zones, where travel times and distances are shorter 

(Ihlanfeldt, 2006).  

A further limitation of many studies lies in their lack of consideration of potential endogeneity (non-

causality) between transport and employment probability outcomes: for example, access to a car is 

likely to increase people’s employment probabilities, while a job also provides the financial means for 

a car, which may bias study results. Linking employment outcomes to transport further raises the issue 

of residential endogeneity because of the simultaneity between an individual’s employment outcome 

and residential location decision (Glaeser, 1996). Studies that do not control for endogeneity, 

therefore, establish an association rather than causality between transport and employment 

probability outcomes. 

It is important to establish the exact nature of the relationship between transport and employment 

outcomes, since transport policies may be motivated by assumed effects on employment outcomes, 

as well as to identify the causes underlying the mixed empirical results. The aim of this reported study 
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has therefore been to: (i) systematically review all studies that have quantitatively assessed3 the 

relationship between transport and employment probability outcomes, and (ii) synthesize the 

identified studies through a meta-analysis to produce general effect sizes of the relationship between 

transport and employment probability outcomes and to determine the sources of variation in the 

mixed empirical results. 

Within the transport domain, meta-analyses have previously been conducted to establish the 

relationship between productivity gains and urban agglomeration economies, with transport being 

implicitly incorporated (Melo et al., 2009), the productivity effects of transport infrastructure (Melo 

et al., 2013), and effects of public transport infrastructure on regional growth (Elburz et al., 2017). To 

date, however, no meta-analysis has established the specific relationship between transport access 

and employment probability outcomes. In this study, we focus on the empirical evidence that 

quantitatively assesses this relationship using individualized employment probability metrics. This 

allows us to estimate the overall effect sizes of transport access on employment probability outcomes, 

which, in turn, can help to identify transport policies with the greatest effect on employment uptake.  

In our meta-analysis, we are principally interpreting individual employment impacts as based on 

labour supply side effects arising from incremental changes in accessibility. Better accessibility to 

employment opportunities will hypothetically reduce the amount of time required to find work both 

in terms of expanding job search horizons and increasing the offered wage of a given job, net of 

transport cost (i.e. reducing their reservation wage) and, thereby, hypothetically increase the 

likelihood of applying for and accepting such work. The underlying data for our models are derived 

from cross-sectional studies, which compare employment outcomes across different areas (i.e. rather 

than before and after new transport interventions). These studies typically looked at the impact on 

individual’s employment probabilities of accessibility, measured through differences in car ownership 

or mean neighbourhood commute times by public transport or car. There is a labour demand 

dimension to improving accessibility which plays out principally through better connectivity 

promoting agglomeration (see Banister and Berechman (2001) for discussion), which could be 

amplified through land use change, thus increasing productivity and the demand for labour, however, 

this issue is outside the scope of this paper. 

4.2 Methodology  

We systematically reviewed and synthesised all available evidence that has quantitatively assessed 

the relationship between transport access and employment probability outcomes. The review was 

                                                           
3 Qualitative studies could provide important insights into perceived transport barriers to employment, 
however, these were outside the scope of our study because they do not quantify this relationship. 
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conducted up to 2019, and involved identification of all relevant studies using keyword combinations 

related to ‘transport’, ‘impact’ and ‘employment’4 in the publication title, abstract and keywords of 

studies. The search engines of Science Direct, Web of Science and Google Scholar were used. 

Additionally, websites of specialist institutes such as Centre for Economic Policy Research, London 

School of Economics and the grey literature (including reports, conference proceedings and 

dissertations) were searched separately. The searches were performed without restrictions on 

publication date, status or language of publication. In addition to the database searches, the recent 

synthesis report Transport Review by the What Works Centre (2015) and the reference lists of all 

included studies and literature in the author’s databases were screened for relevant studies.  

In total, 29585 unique studies were identified, from which 118 studies were selected that directly 

related transport access to individual employment outcomes. The excluded studies were found either 

to be unrelated to transport or employment outcomes, or used qualitative methods that did not 

quantify this relationship. The full text was obtained for the 118 identified studies and reviewed, after 

which we identified 93 studies that quantitatively assessed the impact of transport on employment 

outcomes. Fifteen studies were excluded for not providing quantitative model estimations for the 

impact of transport on employment outcomes and another ten studies were excluded as their 

measures did not incorporate a transport component (e.g. these studies used job ratio or job density 

measures). 

We manually extracted data from the 93 identified studies using a predefined data template including: 

study sample size; characteristics and geographical location; transport and employment measures 

used; cross-sectional or longitudinal datasets; econometric model type and controls for endogeneity 

(e.g. subsamples, IV-approach); and effect sizes (coefficients, standard errors, and p-values) 6. 

As hypothesised, there was considerable variation in transport measures and employment outcomes. 

We identified four categories of transport measures (or combinations thereof) that were used in the 

studies: car ownership, public transport access, commute times and job accessibility levels. The 

studies typically assessed individual employment probabilities or neighbourhood employment rates, 

as discussed in section 4.3. To gain an understanding of the extent to which transport affects 

                                                           
4 Transport keywords: transport*, infrastructure, travel*, commut*, road, highway, motorway, car, transit, rail, 
tram, bus, metro, subway, bicycle, walk; Relationship keywords: relation*, impact, caus*, eval*, experiment, 
affect*, effect*, link*, case*; and Employment keywords: employment, job, labour, productivity, economic 
activity. Keywords ‘access’ and ‘work’ were not used as being found too general. 
5 In total 2392 studies from online searches; 189 studies from WWC report; and 377 studies from own libraries. 
6 The citation database is available through: https://doi.org/10.5518/762  

https://doi.org/10.5518/762
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employment outcomes and to determine the sources of variation in the mixed empirical results, we 

next synthesized the methodologically comparable empirical evidence through a meta-analysis. 

4.2.1 Meta-analysis 

Meta-analysis is a systematic framework that allows estimation of effect sizes of relationships, in our 

case between transport and employment outcomes, based on merging of common variables in 

datasets taken from different individual studies (Boland et al., 2014, Littell et al., 2008, Borenstein et 

al., 2009). As this requires us to compare ‘like with like’, we confined our meta-analysis to studies that 

assessed individual employment probabilities (being employed as opposed to being not employed) 

using binomial logit models. Of the 93 identified studies, 20 comparable studies were included in the 

meta-analysis that all used binomial logit models to explain individual employment probabilities 

resulting from car ownership (12) or commute time (8). These studies yielded similar effect sizes, 

which is a requirement for meta-analysis (Boland et al., 2014). The various public transport access and 

job accessibility measures used in studies were found incompatible with each other and thus were 

unsuitable for a meta-regression. We excluded studies using multinomial logit, probit or Tobit models 

due to their different functional form yielding incomparable coefficients. We also excluded studies 

focussing on employment rates as these cannot be directly compared with individual employment 

probabilitiesi. 

As meta-analysis typically involves a regression-based approach (Waldorf and Byun, 2005), we used 

the reported coefficients (i.e. log-odds ratios) and standard errors related to transport measures as 

effect sizes for our meta-regressions. Since the studies varied in terms of sample sizes and significance 

of the estimated effects, we followed the ‘gold standard’ in meta-analysis and calculated weights 

based on the ‘inverse variance’ of the squared standard error, which minimizes the variance of the 

average effect size estimates and assigns the greatest weight to the most precise estimates of 

individual studies (Borenstein et al., 2009, Littell et al., 2008). We then conducted a random-effects 

regression7 using the inversely weighted mean effect sizes8. A fixed-effects model was deemed 

inappropriate as it assumes that all included studies share a common effect size (τ2=0)9, while we 

                                                           
7 The random-effects model is formulated as ES= ⅀ESi*Wi/ ⅀Wi, where ES is the common effect size; ESi is the 
reported coefficient (i.e. log-odds ratio) of individual study i; and Wi is the weight assigned to study i. 
8 Following Borenstein et al. (2009), under the random-effects model the weight assigned to each study is Wi = 
1/Vi, where Vi is the within-study variance for study i plus the between-studies variance (sum squared 
deviations of each study from the combined mean), tau-squared. 

9 As the between-study variation of both study samples is τ2>0 and the I2 statistic is >75% (see forest-plots in 
tables 4.1 and 4.3) and thus suggest heterogeneity, we a priori selected a random-effect regression, which 
allows to control for variance within and between studies. 
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expect similar but not per se identical effect sizes due to different socioeconomic covariates 

(Borenstein et al., 2009). 

To compare and interpret the estimated effects we used ‘odds-ratios', which describe the ratio of the 

probability of an event occurring relative to the probability of the event not occurring (Boland et al., 

2014). For example, if the odds of being employed relative to being not employed are higher for car 

owners than those without a car, the odds ratio would be higher than 1, while the opposite effect 

would yield an odds ratio less than one. A defining characteristic of binomial logit models is that the 

coefficients are log-odds ratios, which could therefore easily be transformed into odds-ratios by taking 

their exponential. While employment elasticities are easier to interpret, the logit functional form used 

by constituent papers in our meta-regression does not allow for the derivation of constant elasticities 

of employment and most studies did not report elasticities or the required descriptive statistics for all 

(sub)models by which to derive them. 

Both significant and insignificant coefficients from individual studies were included in the meta-

analyses, as dropping the insignificant observations could have biased the effect sizes by over- or 

underestimating the impact of transport on employment outcomes. This is a standard approach in 

meta-analysis (see e.g. (Melo et al., 2009, Ewing and Cervero, 2010)). In accordance with Ewing and 

Cervero (2010), we included both published and unpublished studies in our meta-analysis, as 

publication bias may inflate the results estimated by the meta-analysis. 

Since the variation between the studies in terms of transport indicators, samples, and strategies to 

account for endogeneity are likely to have different impacts on employment outcomes, we also 

conducted random-effects generalized least squares (GLS) meta-regressions with study-specific 

covariates for our two meta-analyses samples (i.e. car ownership and commute time studies), based 

on the log odds (coefficients) of the reported individual employment models and dummy variables for 

four aspects of each study: (1) definition of the transport indicator (e.g. car ownership, one/multiple 

household cars, car commute times); (2) study samples used (e.g. youth (Black, Hispanic, white), 

women, welfare recipients); (3) treatment of residential endogeneity (e.g. youth living at home); or 

(4) treatment of transport endogeneity (e.g. an instrumental variable (IV) approach10). Since all studies 

included individual, household, and neighbourhood controls, we did not include dummy variables to 

control for these additional variables, as they were already inherent within the source models. 

                                                           
10 An IV-approach uses a third variable (Z) correlated with employment only through the applied measure of 
transport access to control for endogeneity between employment probability outcomes and transport access. 
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4.3 Systematic review of literature on transport and employment outcomes 

This section discusses the results of our systematic review, based on a categorisation of the studies by 

their transport measures and employment outcomes: individual or household car ownership 

measures in section 4.3.1, public transport measures in section 4.3.2, commute time measures in 

section 4.3.3, and job accessibility measures in section 4.3.4, followed by conclusions in section 4.3.5. 

4.3.1 Studies using individual or household car ownership measures 

We identified 42 studies that assessed the association between access to a car and individual 

employment probabilities, in mainly US metropolitan areas. Eight cross-sectional studies found a 

positive association between individual car ownership and employment probabilities among low-

income and low-educated groups (Rice, 2001, Kawabata, 2002, Kawabata, 2003, Lucas and Nicholson, 

2003, Garasky et al., 2006, Stoll, 2005) and (female) welfare recipients (Ong, 1996, Sanchez et al., 

2004), especially in more car-dependent areas. Three studies further found that household car 

ownership increased employment probabilities of (low-skilled) youth (Painter et al., 2007), in 

particular when they had access to multiple household cars (Bauder and Perle, 1999, Perle et al., 

2002). Similar associations have been found for the Czech Republic (Marada and Květoň, 2016) and 

among aborigines in rural Taiwan (Lin et al., 2014).  

While access to a private car is associated with increased employment probabilities, Ong and Houston 

(2002), found no statistically significant effect on employment for welfare dependent women who 

were unable to borrow a car. Other studies did find that a driver’s license or higher numbers of 

household cars increased employment probabilities (Yi, 2006, Smart and Klein, 2015), with similar 

associations being found in the Barcelona and Madrid metropolitan areas (Matas et al., 2010, Di Paolo 

et al., 2014). In France, Cavaco and Lesueur (2004) further showed that car access was related to 

shorter unemployment durations. These studies thus suggest that individual and household car 

ownership increase individual employment probabilities, however, endogeneity was not controlled 

for, i.e. did the car precede or follow the job? 

Three US studies controlled for endogeneity by using an instrumental variable (IV) approach to predict 

household car ownership and also found an increase in employment probabilities of single welfare 

women (Ong, 2002, Bansak et al., 2010) and male and female labour force participation (Thompson, 

2001). Four other US studies used longitudinal datasets, assuming an exogenous relationship if car 

ownership preceded employment, and typically found car ownership associated with shorter 

unemployment durations (Holzer et al., 1994, Sullivan, 2003, Dawkins et al., 2005, Johnson, 2006). 

Twelve US studies utilised longitudinal welfare data, also showing positive associations between 
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(gained) car ownership and welfare-to-work transitions (Blumenberg, 2008, Cervero et al., 2002, 

Cervero and Tsai, 2003, Shen and Sanchez, 2005, Gurley and Bruce, 2005, Sandoval et al., 2011, Alam, 

2009, Blumenberg and Pierce, 2017) or for having a driver’s license (Bania et al., 2003), and between 

car access and job retention (Thakuriah and Metaxatos, 2000). Alternatively Danziger et al. (2000), 

showed that having no car or driver’s license decreased weekly worked hours of single welfare 

mothers. O'Connell et al. (2012) found similar associations for male welfare recipients in Ireland. 

However, car ownership status between baseline and follow-up surveys is often unregistered, making 

it uncertain whether the car preceded the job. Four US studies combined longitudinal datasets with 

an IV-approach and also found that car ownership increased employment probabilities, in particular 

among low-skilled workers (Raphael et al., 2001, Raphael and Rice, 2002) and single welfare mothers 

(Baum, 2009), and increased the labour supply of low-income households (Bee, 2009). For France, Le 

Gallo et al. (2017) further found that randomly assigned vouchers for driving lessons among young 

unemployed slightly increased their long-term employment prospects, but skills-mismatches were 

more important. 

We further identified two cross-sectional studies that established positive associations between cars 

per capita and employment rates in the US (Gao et al., 2008) and in the Czech Republic (Marada and 

Květoň, 2016). This association persists in studies by Sanchez (1999) and Ong and Miller (2005) that 

used an IV-approach to predict cars per capita. However, due to their reliance on zonal-level data, 

these studies may suffer from aggregation biases. 

4.3.2 Studies using public transport access measures 

Seventeen studies have assessed the association between public transport access and employment 

probabilities. Three US studies found small positive effects of access to a higher number of bus stops 

and stations within a certain radius (Ong and Houston, 2002, Yi, 2006) or higher public transport route 

densities (Rice, 2001), particularly among those without cars, but not for distances to bus stops (Yi, 

2006). Sanchez (1999) found a positive association between hours worked and shorter distances to 

bus and rail stops, but not for morning service frequencies at the nearest stop. A later study by Sanchez 

et al. (2004) also found no association between evening service frequencies and employment 

probabilities of welfare recipients, which may indicate that public transport offered poor access to 

suitable job at the required times. This seems reconfirmed by studies that found a negative association 

between public transport dependence and employment probabilities among welfare recipients 

(Blumenberg, 2002), with labour force participation of non-white workers (Cooke, 1997), or with 

having paid work among non-white workers (Taylor and Ong, 1995). O'Connell et al. (2012) used 
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longitudinal data but found no effect of residing near public transport stops among Irish welfare 

recipients. However, once again, these studies often have not adequately controlled for endogeneity. 

Four longitudinal studies controlled for endogeneity through policy-induced rail infrastructure 

extensions11, which connected disadvantaged neighbourhoods with employment locations, typically 

finding increased individual employment probabilities or wages in San Francisco (Holzer et al., 2003), 

Copenhagen (Rotger and Nielsen, 2015), Sweden (Aslund et al., 2015), and improved employment 

rates in the Bordeaux agglomeration (Sari, 2015). However, it remains unclear if the siting of the rail 

infrastructure is codetermined with economic activity, which is required to establish exogeneity 

(Duranton and Turner, 2012). Tyndall (2017) therefore used a ‘natural shock’-based closure of a train 

line in New York and found increased unemployment probabilities in adjacent neighbourhoods, 

particularly among minority populations without cars. A later study by Tyndall (2019) used an IV-

approach and showed that newly opened light rail stations had improved neighbourhood employment 

rates in US-metropolitan areas, while displacing low-skilled workers to isolated neighbourhoods. 

Group displacement effects of large public transport developments have recently gained much 

attention (see also (Padeiro et al., 2019). 

Two further longitudinal studies found strongly increased employment probabilities in the short-run 

among young unemployed in urban low-wage labour markets, especially for those with poor job 

access, following randomly assigned fee-reducing public transport cards in Washington (Phillips, 2014) 

and from non-fungible public transport subsidies in Addis Ababa (Franklin, 2015). Lower public 

transport travel costs may thus also improve job access and, in turn, increase employment 

probabilities. 

4.3.3 Studies using commute time measures 

We identified 22 studies in mainly US metropolitan areas that have examined the association between 

mean neighbourhood car or public transport commute times and employment probability outcomes. 

Two cross-sectional studies found higher mean commute times associated with decreased individual 

employment probabilities among low-wage workers (Thakuriah, 2011) and low-educated women 

(Thompson, 1997). Cooke (1997) further found lower commute times related to higher labour force 

participation, but only for married mothers. This suggests that (female) workers may adjust their 

labour supply when job access increases because of lower commute times. Sanchez (1999), however, 

found a positive association between commute times and annual weeks worked, especially when 

including white people; since their annual weeks worked were higher than for non-whites, this might 

                                                           
11 Residential endogeneity was controlled for through pre-treatment sampling of only individuals residing in 
close proximity to the new stations. 
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indicate that commute times rise with (improved) employment. Again, these studies did not control 

for endogeneity. 

Ten cross-sectional studies in various US metropolitan areas used samples of (low-skilled) youth 

residing with their parents, as their residential location is more plausibly exogenous. These studies 

typically found higher mean commute times associated with lower employment rates (Ellwood, 1986) 

and decreased individual employment probabilities, especially among public transport captives 

(Ihlanfeldt and Sjoquist, 1990, Ihlanfeldt and Sjoquist, 1991, Ihlanfeldt, 1992, Ihlanfeldt, 1993, 

Holloway, 1996, O’Regan and Quigley, 1991, O’Regan and Quigley, 1996, Bauder and Perle, 1999, Perle 

et al., 2002). Four studies used an IV-approach to control for endogeneity, finding that lower mean 

(gravity-based) commute times increased individual employment probabilities (Berechman and 

Paaswell, 2001, Ozbay et al., 2006), and explained interracial youth employment differences (O’Regan 

and Quigley, 1998). Johnson et al. (2017) also found in England that lower public transport travel times 

to employment centres was related to higher employment levels.  

Two longitudinal studies further found lower mean commute times associated with shorter (youth) 

unemployment durations in the US (Holzer et al., 1994) and in France (Cavaco and Lesueur, 2004). For 

Great Britain, Sanchis-Guarner (2013) also found that higher mean commute times decreased (female) 

labour supply. Taylor and Ong (1995), on the other hand, focussed on long-term residents in various 

US metropolitan areas and found that workers with short commute times had more often given up 

their jobs, because of a dispersion of (low-skilled) jobs. Decreased job access due to longer commute 

times thus may reduce employment probability outcomes. 

4.3.4 Studies using car or public transport job accessibility measures 

We identified 33 studies that assessed the relationship between car or public transport job 

accessibility measures - typically based on the number of jobs reachable within 30/ 45 minutes’ travel 

time or within a weighted travel time from each neighbourhood - and individual employment 

probabilities. Three studies in US metropolitan areas found positive associations for higher ratios of 

public transport to car job accessibility (Kawabata, 2002, Kawabata, 2003) and better bus job 

accessibility (Yi, 2006), particularly in car-dependent areas and among public transport captives. Parks 

(2004) also showed positive impacts of improved car job accessibility among some groups of low-

skilled women. Three other studies found positive associations between combined measures of public 

transport and car job accessibility and (female) employment probabilities in the metropolitan areas of 

Mexico City (Quintanar, 2012) and Accra (Chen et al., 2017), and with employment stability of mainly 

aborigines in New Taipei City, Taiwan (Lin et al., 2014). Smart and Klein (2015), however, found a 

negative effect for public transport job accessibility among low-income and low-educated individuals 
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across the US. As a higher number of household cars did increase their employment probabilities, this 

effect may be due to high car dependency. Yet again, endogeneity was not controlled for.  

Three studies in more car-dependent US metropolitan areas that controlled for endogeneity found 

mixed results: Blumenberg and Pierce (2014) sampled low-income households on housing assistance 

but only found a positive association between public transport job accessibility and job retention, not 

with employment probabilities. Thompson (2001) used an IV-approach but found non-significance for 

male labour force participation and even a small negative association for female labour force 

participation. Both studies did find a positive association for car access. Hu (2016) sampled long-term 

residents and did find positive effects of better car job accessibility among medium- to low income 

groups, though not for the lowest or higher income groups.  

Three European studies sampled long-term residents, finding that poor public transport and car job 

accessibility increased long-term unemployment probabilities in the Paris metropolitan area (Korsu 

and Wenglenski, 2010). More jobs were reachable per minute by public transport increased 

employment probabilities of low-educated women (Matas et al., 2010) and (only) female employment 

probabilities and youth living with their parents (Di Paolo et al., 2014) in the Barcelona and Madrid 

metropolitan areas. Other studies used an IV-approach and also found that better public transport 

and car job accessibility increased employment probabilities in Great Britain (Bastiaanssen et al., 

2021a) and in The Netherlands (Bastiaanssen et al., 2021b, Bastiaanssen et al., 2021c), particularly 

among carless households in urban areas and low income groups. 

Longitudinal studies in France found better public transport and car accessibility to jobs associated 

with shorter unemployment durations in the Paris metropolitan area (Gobillon et al., 2011), and with 

increased unemployment-to-work transitions (Détang-Dessendre and Gaigné, 2009). However, 

Gobillon et al. (2007) found no such association amongst public housing tenants in the Paris region. 

Sanchis-Guarner (2013) sampled workers affected by road construction in Great Britain, but found no 

effect of changes in car job accessibility on their hours worked or wages. Two US studies used 

longitudinal data of (involuntarily) laid-off workers, as their residential location can be considered 

exogenous to their employment status, and did find better public transport job accessibility associated 

with shorter unemployment durations (Rogers, 1997, Andersson et al., 2018). Ten other US studies 

utilized longitudinal welfare data but found that better car or public transport job accessibility 

sometimes improved welfare-to-work transitions (Alam, 2009, Sandoval et al., 2011) and job retention 

(Thakuriah and Metaxatos, 2000). However other studies found no significant effect (Bania et al., 

2003, Cervero and Tsai, 2003, Sanchez et al., 2004, Bania et al., 2008), or even showed a negative 

association (Cervero et al., 2002, Shen and Sanchez, 2005, Blumenberg and Pierce, 2017). But, job 
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accessibility between baseline and follow-up surveys is often not registered, or calculated for one year 

only, making longer-term employment outcomes uncertain. 

Three other cross-sectional studies in US metropolitan areas found positive associations between 

better public transport or car job accessibility and youth employment rates (Ellwood, 1986, Raphael, 

1998), and average weeks worked in (only) poor areas (Sanchez, 1999). Two studies in more car-

dependent US metropolitan areas found no significant association between (changes in) public 

transport job accessibility and employment rates (Hu, 2015), and between car job accessibility and 

workers per capita at Census-level (Gao et al., 2008), while Hu and Giuliano (2017) used an IV-

approach and did find positive effects of public transport job accessibility on employment rates in poor 

neighbourhoods. Other European studies also found positive associations between better public 

transport or car job accessibility and unemployment durations in the Paris metropolitan region, 

(Duguet et al., 2009), and with increased employment rates in central municipalities and among low-

educated workers in Sweden (Norman and Borjesson, 2012, Norman et al., 2017). However, these 

studies could not control for personal or household characteristics, which may result in aggregation 

biases. 

4.3.5 Discussion of main findings from systematic review  

What is clear from this systematic review of these past studies is that individual or household car 

ownership generally increases employment probability outcomes and that this effect persists in 

studies that control for endogeneity. Whereas dependence on public transport generally lowers 

employment probabilities, the studies suggest that better access to public transport and particularly 

the opening of new public transport infrastructure and subsidies facilitate job search and, hence, 

increase employment probabilities.  

The predominantly US studies that use commute time measures generally find that lower mean 

commute times increase employment probability outcomes, which persists in studies that control for 

endogeneity. However, since commute times tend to rise with income, suburban locations with higher 

employment rates may actually have higher mean commute times than inner-city locations with lower 

employment rates (see Taylor and Ong (1995). Commute measures are also flawed because they are 

based on mean travel patterns of employed workers rather than actual individual’s commute times, 

and may overlook those who are unemployed due to a lack of job access. Exclusively studying young 

people residing with their parents is more plausibly exogenous as they would not have self-selected 

their residential location, but labour market participation is often highly stable across generations 

(Clark, 2014), suggesting that parental residential location decisions may be spatially stratifying youth 

by ability. 



44 
 

Studies that use public transport or car accessibility measures to jobs generally find a positive 

association with employment probability outcomes, in particular in more car-dependent metropolitan 

areas and among public transport captives, even when controlling for endogeneity. However, more 

consistent job accessibility measures and complete datasets between baseline and follow-up surveys 

are needed to establish robust relationships between the key variables. A larger sample of studies that 

adequately control for endogeneity is also required to establish more robust relationships. 

A feature of our constituent studies is that they predominantly were exploring the Spatial Mismatch 

Hypothesis (Kain, 1968) and so are based in areas of deprivation of large cities. The linkage between 

accessibility and employment may well be less strong in other situations such as smaller cities where 

dislocation from employment areas is less pronounced (see Ihlanfeldt (1992), for discussion). Even in 

segregated markets, other factors influence employment; Ihlanfeldt and Sjoquist (1998) find only up 

to half of employment rate differentials can be explained by accessibility. Only a few studies further 

distinguish the type of work - Berechman and Paaswell (2001) find in occupations with a proliferation 

of low-skilled jobs, improvements in accessibility have little impact. 

4.4 Findings from meta-analyses of transport and individual employment probabilities 

This section presents the results of our random-effects meta-regressions for studies using car 

ownership measures in section 4.4.1 and for studies using commute time measures in section 4.4.2, 

followed by conclusions in section 4.4.3. To account for study variation in terms of transport 

indicators, samples, and strategies to control for endogeneity, we further present random-effects GLS 

meta-regressions with study-specific covariates for both meta-regressions.  

4.4.1 Car ownership and individual employment probabilities 

We identified 12 binomial logit model studies, providing 27 observations from the reported 

(sub)models that assessed the relationship between individual employment probabilities and 

individual or household car ownership (Table 4.1), with two studies by Bauder and Perle (1999) and 

Perle et al. (2002) using variables based on both one and multiple household cars12. Of these, 10 

studies were conducted within the US context and two studies in Taiwan and the Czech Republic, often 

focussing on women, welfare recipients or young people (aged 16-25). All studies used cross-sectional 

employment models, of which three studies dealt with transport endogeneity between employment 

status and car ownership using an instrumental variable approach. Other studies dealt with residential 

                                                           
12 Abbreviations are reported in Table 11.1 in the appendix  
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endogeneity by using samples of youth residing at home or welfare recipients, as their residential 

location choice is considered exogenous. 

As shown in Table 4.1, the studies mainly show odds-ratios larger than 1, indicating that car ownership 

increases individual employment probabilities. In particular, welfare recipients and low-skilled 

individuals seem to benefit from car ownership, but with strong variations in precision of their odds-

ratios as indicated by their 95% confidence intervals. The lower odds-ratios (< 1) provided by the 

studies by Bauder and Perle (1999) for youth with access to single household cars as opposed to the 

higher odds ratios for access to multiple household cars may be due to the usage of multiple car 

measures. This increases the likelihood of multi-collinearity due to potential correlation between 

these measures, which may have biased the regression results. 

Table 4.1 Meta-regression car ownership studies 

 

When we turn to the overall random effect of the meta-regression it shows a positive sign of 0.581*** 

with a related overall odds-ratio of 1.788, 95% CI [1.460, 2.191], p<0.001, which indicates that the 

odds of employment amongst individuals with access to a car are nearly 1.8 times higher than for 

carless individuals. Car ownership thus substantially helps people to gain employment. 

To account for variation between the studies, we conducted a random-effects GLS meta-regression 

based on the log odds of the employment probabilities resulting from car ownership, with dummy 
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variables for study specific covariates: i.e. ‘youth’ aged 16-25, ‘women’13, ‘welfare recipients’, 

‘multiple household cars’, and for ‘non-US studies’ (Table 4.2). A dummy based on studies that used 

instrumental variables to control for transport endogeneity was non-significant, as individual studies 

reported both increased and decreased log-odds ratios, so given the small number of observations in 

the model it was dropped. The coefficients in the model represent the estimated adjustments to the 

underlying log-odds ratio of car ownership from the various study level attributes14. The model is 

significant at 0.0001%, implying that these variables help to explain variations in individual 

employment probabilities. 

Table 4.2 Meta-regression: Car ownership odds-ratios with study specific covariates 

Variables Observations Coefficient Robust SE P>|z| Odds-ratio15 

Youth 8 -0.644 0.352 0.068  
Women 8 -0.513 0.201 0.011 0.940 
Welfare recipients 13 0.623 0.155 0.000 2.428 
Multiple hh cars (youth) 4 0.549 0.036 0.000 2.164 
Non-US study 2 0.786 0.140 0.000 3.755 
Constant  0.534 0.072 0.000  
      
R2 0.6362     
Number of observations 27     
Number of studies 12     

 

The non-significant log-odds ratio adjustment for youth (aged 16-25) in Table 4.2 indicates that car 

access for youth has no differential impact on their employment over and above that of other (age) 

groups. Other factors than transport may mainly influence their employment prospects, such as lack 

of work experience or skills mismatches.  

However, the highly significant and positive log-odds ratio adjustment for multiple household cars 

clearly shows that if access is to more than one household car, it does improve their employment 

probabilities, as indicated by the odds-ratio of 2.164. Young drivers may therefore benefit from access 

to household cars when these are not in use by their parents. The significant negative log-odds ratio 

adjustment for women indicates that their employment probabilities resulting from car ownership are 

lower than for studies that used pooled samples of men and women, as shown by their lower odds-

ratio of 0.940. However, women with access to cars will still have better employment outcomes than 

                                                           
13 The comparator for ‘youth’ is other (age) groups and for ‘women’ these are studies that used pooled 
samples of men and women. 
14 The reported coefficients are additive effects of the study specific covariates to the overall random effect 
log-odds ratio. 
15 The reported odds-ratios are derived from the sum of the log-odds ratio adjustment coefficient from the 
meta-model and the overall random effect log-odds ratio, exclusive of the study specific covariate subsample 
(e.g. excluding ‘youth’ based studies for the youth odds-ratio derivation). 
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those without cars, given most of these studies involve welfare recipients who clearly benefit from car 

ownership, as shown by the odds-ratio of 2.428. This is likely to follow from their low car ownership 

rates, relative to other population groups, while public transport may offer a poor substitute in car-

dependent US metropolitan areas. Studies that were conducted outside the US-context clearly show 

a higher impact of car ownership on employment probabilities, however, a larger evidence base is 

needed to establish a more robust relationship between car ownership and employment outcomes. 

4.4.2 Commute time and individual employment probabilities 

We further identified 8 studies, providing 68 observations from the reported (sub)models that 

assessed the relationship between individual employment probabilities and mean neighbourhood 

commute times in minutes (Table 4.3). All studies were conducted within the US context, often 

focussing on employment differentials between Black, Hispanic, and white youth (aged 16-25). Mean 

commute times are typically based on one-way travel time to work derived from public microdata 

samples by residential zone, differentiated by socioeconomic or ethnic group. The studies used cross-

sectional employment models, of which most studies reduced endogeneity by sampling young people 

living at home and one study sampling welfare recipients. 

Overall, the studies in Table 4.3 show odds-ratios less than 1 with high precision as indicated by their 

small 95% confidence intervals, pointing towards a robust negative relationship between mean 

commute times and (decreasing) individual odds of employment. The overall random effect of the 

meta-regression shows a small negative sign of -0.014*** with a related odds-ratio of 0.986, 95% CI 

[0.985, 0.988], p<0.001, which indicates that as the mean commute times increase, the odds of 

employment slightly decreases; e.g. with a ten-minute increase in commute time we would expect 

the relative odds of employment to decrease by a factor of 0.14. 
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Table 4.3 Meta-regression commute time studies 

 

To account for between study variation, we conducted a random-effects GLS meta-regression based 

on the log odds of the employment probabilities resulting from mean commute times, with dummy 

variables for study specific covariates: i.e. ‘youth’, ‘Black’ or ‘Hispanic’, and for studies that sampled 

youth ‘living at home’ to account for residential endogeneity (Table 4.4). The coefficients in the model 

represent the estimated adjustments to the underlying log-odds ratio of commute time from the 

various study level attributes. Since all studies were conducted within the US context and did not use 
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an IV approach, we excluded these two dummies from the meta-regression. The model is significant 

at 0.0001%. 

Table 4.4 Meta-regression: Commute time odds-ratios with study specific covariates 
Variables Observations Coefficient Robust SE P>|z| Odds-ratio 

Youth 66 -0.021 0.006 0.000 0.976 
Black youth 27 -0.003 0.004 0.355  
Hispanic youth 10 -0.002 0.002 0.354  
Youth living with 
parents 

33 -0.003 0.001 0.000 0.973 

Car commute 60 0.004 0.005 0.446  
Constant  -0.001 0.003 0.781  
      
R2 0.0489     
Number of 
observations 

71     

Number of studies 8     

 

Within the model, the significant negative adjustment to the log-odds ratio for commute times in the 

youth subgroup (aged 16-25) suggests more rapidly decreasing employment probabilities resulting 

from increased mean commute times as compared to other groups, as indicated by their lower odds-

ratio of 0.976. With a ten-minute increase in commute time, the odds of employment amongst youth 

would decrease by a factor 0.24, which may imply that young people are more sensitive to the time 

and cost implications of longer commutes than other groups. In line with the seminal work of Kain 

(1968), all studies of young people assessed the differential employment impacts of longer mean 

commute times amongst Black and Hispanic youth, who typically live in poor inner-city 

neighbourhood, as compared to white youth, who tend to reside in suburban neighbourhoods. 

However, coefficients on being Hispanic or Black youth both show non-significance, which stresses 

that a given commute time for those being young and part of an ethnic minority does not have 

differential impacts on their employment probabilities over and above other groups. The variable 

‘youth living with parents’ shows a significant but small negative log-odds ratio adjustment, indicating 

that the employment prospects of this group are slightly more sensitive to mean commute times than 

for other groups, as shown by the odds-ratio of 0.973.  

Further, car commute shows a non-significant sign, from which we may infer that the different mode-

based commute time measures used in the individual studies do not explain differences in 

employment prospects. Since the studies did not adequately address transport endogeneity (i.e. using 

an IV approach) the results must be carefully interpreted. 
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4.4.3 Discussion of findings from the meta-analysis 

In summary, the meta-regression models clearly demonstrate that car ownership significantly 

increases individual employment probabilities, in particular among groups with low levels of car 

access, such as welfare recipients. While car access for youth has no differential impact on 

employment over and above that of other (age) groups, access to multiple household cars does. The 

meta-regressions further showed that longer mean commute times are related to decreased 

individual employment probabilities. While young people in particular are more sensitive to the time 

and cost implications of longer commutes, our meta-regression models found no statistically 

significant variation between ethnic minority and white youth, as suggested in the literatures. The 

various job accessibility measures used in studies were found incompatible with each other and thus 

were unsuitable for a meta-regression.  

While most studies were conducted in US metropolitan areas, evidence based on a limited number of 

studies suggests that similar patterns do hold in non-US metropolitan areas, but a larger evidence base 

is needed to establish a more robust relationship. It remains unclear, however, whether the same 

patterns would hold in smaller cities and towns outside the US-context where travel times and 

distances are shorter and/or where there has been less peripheral urbanization and decentralization. 

Furthermore, endogeneity could be a possible problem with the featured studies given they are all 

based on cross-sectional models, which are interpreted as estimating long run relationships involving 

potential land use change. Few studies adequately controlled for endogeneity; although longitudinal 

studies can help to tease out endogeneity these were necessarily excluded because the interpretation 

of coefficients from these models is incompatible with those used in our meta-regression models.  

4.5 Concluding remarks: public policy implications 

By systematically merging 93 empirical studies of the relationship between transport access and 

employment probability outcomes in different geographical context and synthesising the data through 

meta-analysis, this study establishes a positive association between transport access and employment 

probability outcomes. It identifies varying effects for four identified categories of transport measures 

(or combinations thereof): car ownership, public transport access, commute times, and job 

accessibility levels. While most studies have focused only on metropolitan areas, often within the US 

context, evidence based on a limited number of studies in the systematic review suggests that similar 

patterns do hold in less car-dependent European metropolitan environments. This association persists 

in studies that have controlled for endogeneity by using, for example, an instrumental variable 

approach (see e.g. (Raphael and Rice, 2002, Bastiaanssen et al., 2021a). Longitudinal datasets have 

also been used to tease out endogeneity (see e.g. (Gurley and Bruce, 2005, Blumenberg, 2008), 
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thereby overcoming the difficulties of finding appropriate instruments, but many studies lack 

complete datasets between baseline and follow-up surveys to fully establish an exogenous 

relationship. A larger evidence base is further needed to establish a more robust relationship between 

transport access and employment outcomes, in particular for smaller cities and towns outside the US-

context and with regard to public transport. 

Based on 20 methodologically comparable studies included in our meta-analysis, our meta-regression 

models clearly demonstrate that car ownership significantly increases individual employment 

probabilities, in particular among welfare recipients. While car access for young people has no 

differential impact on their employment over and above that of other (age) groups, residing in 

multiple car household does. The meta-regressions also show that longer mean commute times are 

related to decreased employment prospects, with young people in particular being more sensitive to 

the time and cost implications of longer commutes. However, there is apparent contradiction with the 

Spatial Mismatch literature (Kain, 1968), because young ethnic minority populations as compared with 

young people do not demonstrate differential employment effects with respect to a given commute 

time. Our systematic review further suggests that higher levels of public transport and car accessibility 

to jobs increases employment probabilities, but more consistent job accessibility measures are 

needed to establish a robust relationship through meta-regression. 

Since the employment outcomes of job seekers could hypothetically thus be improved by better 

access to transport resources overall, it is suggested from our study results that targeted policy 

interventions would be needed to achieve this outcome. This is particularly important for people 

without access to private vehicles, such as low-income households, younger and older non-drivers and 

in areas under-served by public transport, such as rural areas and peripheral and deprived urban areas 

(Cervero et al., 2002, Blumenberg and Pierce, 2014). Most notably non-car owners often cannot afford 

to personally improve their transport alternatives by purchasing cars, but small-scale vehicle donation 

initiatives in the US (e.g. (Lucas and Nicholson, 2003)) and ‘Wheels to Work’ programs in the UK (Lucas 

et al., 2009) have been demonstrated to help people gain employment. This also implies that job 

seekers may benefit from public transport strategies targeted at improving their access to jobs. 

On the other hand, bringing new employment opportunities closer to unemployed people might also 

help over the longer term, but this is notoriously difficult to achieve, as many failed regeneration 

initiatives over the years have demonstrated. Increasing private or public transport supply also does 

not necessarily mean a direct and associated increase in employment probability outcomes. There are 

many other factors to consider outside of transport supply such as education and skills and type of 

employment opportunities that are largely absent from aggregate models. What is clearer from our 
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analysis, however, is that certain categories of individuals who are without private transport and who 

also currently have poor levels of access to public transport will have their employment opportunities 

significantly constrained. 
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5. Does better job accessibility help people gain employment? The role 

of public transport in Great Britain 

Abstract 

The combined decentralisation of many firms and services and increasing concentration of traditional 

public transport services in the main corridors of urban centres has made it more difficult for people 

to access jobs, in particular when residing outside these prime accessibility areas. This is the first 

national study within the context of Great Britain to examine whether better public transport job 

accessibility, modelled at the micro level of individuals, improves employment probabilities for people 

living in Great Britain. While previous studies have typically concentrated on US metropolitan areas, 

our study uses British national employment micro datasets to assess which urban and rural areas and 

population groups would benefit from better public transport services. In an important departure 

from most standard accessibility methodologies, we computed a public transport job accessibility 

measure applied nation-wide and combined this with individual-level employment probability models 

for Great Britain. The models were corrected for endogeneity by applying an instrumental variable 

approach. The study finds that better public transport job accessibility improves individual 

employment probabilities, in particular in metropolitan areas and smaller cities and towns with lower 

car ownership rates and in low-income neighbourhoods. It further shows that mainly lower educated 

groups and young people would benefit most from better public transport job accessibility. The 

findings in this study are important for policymakers in that they imply that, in particular, job seekers 

who rely on public transport services may benefit from more targeted public policies to improve their 

accessibility to employment and thereby their social mobility. 

Keywords: public transport, accessibility, employment, job seekers, Great Britain 
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5.1 Introduction 

In recent decades, the need to travel in Great Britain16, as in many other western countries, has 

increased as many firms and public services became organised in larger units in decentralised 

locations, partly in response to a society that has become increasingly organised around and 

dependent upon privately-owned motor vehicles (Turok and Edge, 1999, Houston, 2005). Alongside 

the decentralisation of employment and individualisation of the passenger transport domain, 

traditional public transport services have been increasingly concentrated along the main corridors of 

urban centres due to a combination of cost-efficiency measures to increase the profitability of their 

delivery and economic austerity measures that have reduced their public subsidy in many cities 

(CompetitionCommission, 2011, Lucas, 2012). 

At least since the 1960s, scholars in urban economics and sociology have discussed the economic 

consequences of poor job accessibility for workers without access to private cars (e.g. (Kain, 1968, 

Wachs and Kumagai, 1973). A large body of studies in US metropolitan areas and, more recently, in 

some EU cities have since identified lack of car access and inadequate public transport services as an 

important barrier for accessibility to, and uptake of, employment, particularly in more car-dependent 

metropolitan areas (e.g. (Cervero et al., 2002, Sanchez et al., 2004, Korsu and Wenglenski, 2010, 

Kawabata, 2003, Matas et al., 2010). 

Since the early 2000s, various studies in Great Britain have also shown that for job many seekers who 

do not have access to private cars, their reliance on public transport makes it more difficult to access 

jobs, in particular when residing outside of the main public transport corridors and city centres (e.g. 

(McQuaid et al., 2001, Patacchini and Zenou, 2005, SEU, 2003, JRF, 2018). Unlike most European 

countries, where public transport provision is organized through competitively tendered networks, 

outside of London, all public transport has been deregulated based on commercially operated routes. 

It receives only partial public subsidy for some socially necessary routes, which has resulted in large 

variations in public transport service delivery and ridership levels across different parts of the UK. For 

example, over half of London’s commuters use public transport, while this is only 10%-15% in other 

British metropolitan areas (DfT, 2017). Both low and high income groups use these public transport 

services, but low income groups rely 2.5 times more on local buses (for 83% of their trips) than on rail 

services, which are mostly used by middle- and higher income groups. Especially in rural areas and the 

poorest neighbourhoods on the periphery of British towns and cities people who rely on local public 

                                                           
16 The paper refers to Great Britain throughout because the study is of England, Wales and Scotland and does 

not include Northern Ireland due to an absence of comparable data. 
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transport services are sometimes cut-off from job opportunities (Dobbs, 2005, Rae et al., 2016, Curl 

et al., 2017). 

To address these accessibility problems, between 2006 and 2011 local transport authorities were 

required to undertake accessibility assessments as part of their Local Transport Plans (LTPs). The UK 

Department for Transport (DfT) publishes annually updated indices of reachable employment centres 

(and other key activity destinations), by various modes and journey times, and at the small local area 

geographical scale (DfT, 2018). These accessibility assessments are no longer statutory requirement 

for LTPs, however, our own analyses of these job accessibility indices (Lucas et al., 2019b) found that 

only half of the employment centres could be reached within 45 minutes by public transport as 

compared to the same trips by car, which is likely to decrease the job prospects of those reliant on 

public transport services. A recent study by (Johnson et al., 2017) further showed positive effects of 

shorter bus travel times to employment areas on aggregate employment levels in England. 

To date, however, the assumed relationship between better public transport job accessibility and 

individual employment probabilities has not been established for Great Britain. This is the first micro-

based study at the national level in Great Britain to examine whether better access to jobs by public 

transport helps people to secure a job, and it identifies which urban and rural areas and population 

groups would benefit from this. 

Previous studies in US metropolitan areas and in some EU cities, have found that better job 

accessibility improved employment outcomes, within the context of an increasing spatial mismatch 

between jobs and workers in areas of deprivation of large cities (see Bastiaanssen et al., 2020 for 

discussion). It is unclear whether the same patterns would hold in the context of British metropolitan 

areas or in smaller cities and towns where travel times and distances are shorter and/or where 

dislocation from employment areas is less pronounced (see Ihlanfeldt (1992) for a further discussion 

of this). 

In this study, we have developed a public transport job accessibility measure based on the widely used 

gravity model that can be applied nationwide and at the very micro spatial level of Lower Layer Super 

Output Areas (Census administrative areas, each with approximately 600 households), using detailed 

public transport timetable data and employment micro datasets. We then combined our public 

transport job accessibility measure with a national individual-level employment dataset, so that each 

individual in the dataset is allocated a unique job accessibility level from his or her area of residence. 

Next, we corrected for potential endogeneity between public transport job accessibility and 

employment outcomes by applying an instrumental variable approach (see third section). We then 

estimated the impact of public transport job accessibility on individual employment probabilities in a 
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locally specific, national employment model for Great Britain and for various geographical area types 

and population groups. These findings add to the empirical evidence base of the linkage between 

public transport job accessibility and employment outcomes, which help to inform more targeted 

transport strategies. 

5.2 Literature review: public transport job accessibility and individual employment 

outcomes 

Much of the early literature on the relationship between job accessibility and individual employment 

Much of the early literature on the relationship between job accessibility and individual employment 

outcomes was linked to the Spatial Mismatch Hypothesis, which stated that poor access to job 

opportunities was a major factor in inner-city unemployment in US metropolitan areas ((Kain, 1968). 

This accessibility problem emerged because of the decentralization of jobs from these inner city areas 

as a result of changing industrial structures (Wilson, 1987), combined with processes of residential 

segregation, partly due to discrimination in the housing markets. 

While a limited supply of public transport has been found to decrease job chances in US metropolitan 

areas and more recently in some EU cities (Ihlanfeldt and Sjoquist, 1998, Gobillon et al., 2007), this 

relationship is not conclusive or consistently proven in various studies. In their meta-analysis of 

existing empirical studies, Bastiaanssen et al. (2020) established that these mixed empirical results 

mainly resulted from differences in datasets, metrics and methodologies across the different studies. 

It also potentially resulted from endogeneity between job accessibility and employment outcomes in 

the models used, whereby  high levels of job accessibility are likely to increase employment 

probabilities, but employment may also facilitate residing in neighbourhoods with good job 

accessibility, which is often not controlled for in earlier studies (Dujardin et al., 2008, Aslund, 2009). 

Some recent studies have also focused on job accessibility in the Global South (e.g. (Quintanar, 2012, 

Chen et al., 2017), but this is outside the scope of this paper because of the considerable contextual 

differences in the public transport operating systems of these countries. As such, we consider below 

only the empirical evidence from research undertaken in the Global North context to inform our own 

study strategy. 

In two US studies in the car-dominated metropolitan areas of Los Angeles and San Francisco 

(Kawabata, 2002, Kawabata, 2003), a positive association was found between higher ratios of public 

transport-to-car job accessibility and the individual employment probabilities of carless workers, while 

higher poverty rates decreased job probabilities. However, these effects were less significant in the 

more public transport-oriented Boston Metropolitan Area. A study in Houston, Texas, (Yi (2006) also 

found a positive association between better bus job accessibility and increased individual employment 
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probabilities, especially among public transport captives, but residential segregation was not 

controlled for. Smart and Klein (2015), on the other hand, found that both a higher public transport 

job accessibility and a higher poverty rate increased unemployment probabilities of poor and low-

skilled groups across the US, while a higher number of household cars related to decreased 

unemployment. However, none of these studies controlled for endogeneity. 

Blumenberg and Pierce (2014) sampled low-income households on housing assistance to control for 

endogeneity but only found a positive association between public transport job accessibility and job 

retention, not with employment probabilities, while the poverty rate was non-significant. A study by 

Thompson (2001) in Dade County, Florida, used various instrumental variables for public transport job 

accessibility but found non-significance for male labour force participation and even a small negative 

association for female labour force participation. Both studies did find a positive effect for car access 

on employment. 

Two further US studies used longitudinal data of (involuntarily) laid-off workers, as their residential 

location can be considered exogenous to their employment status, and did find that better public 

transport job accessibility was associated with shorter unemployment durations while a higher 

poverty rate decreased job uptake (Rogers, 1997, Andersson et al., 2018). Other studies utilizing 

longitudinal welfare data found that higher public transport job accessibility sometimes increased 

welfare-to-work transitions and decreased welfare usage (Alam, 2009, Sandoval et al., 2011), or 

increased job retention (Thakuriah and Metaxatos, 2000). On the other hand, some studies found no 

significant effect (Bania et al., 2003, Cervero and Tsai, 2003, Sanchez et al., 2004), or even showed a 

negative association (Cervero et al., 2002, Shen and Sanchez, 2005, Blumenberg and Pierce, 2017). 

However, the models often did not register job accessibility levels between baseline and follow-up 

surveys, or calculated them for one year only, and residential segregation was often not controlled 

for, which makes the employment effects uncertain. 

More recently, some studies have turned their attention to the European urban context, which 

generally has less peripheral urbanization and greater reliance on public transport services compared 

to US metropolitan areas. Three studies reduced endogeneity by sampling only long-term residents 

(>10 years), thereby overcoming the difficulties of finding appropriate instrumental variables.  Korsu 

and Wenglenski (2010) found that both poor public transport job accessibility and living in poor 

neighbourhoods with many unemployed increased the long-term unemployment probabilities of low-

skilled workers in the Paris metropolitan area, but found no effects for residing in medium or high 

accessibility neighbourhoods. Two studies in the Barcelona and Madrid metropolitan areas also found 

that more jobs reachable per minute by public transport and a higher number of cars in the household 
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was associated with increased employment probabilities. In particular, low-educated women (Matas 

et al., 2010) and young women living with their parents were most significantly affected (Di Paolo et 

al., 2014), while a higher degree of residential segregation tended to decrease their job probability. 

Other longitudinal studies in the Paris metropolitan area found that neighbourhood segregation 

prevented unemployed workers from finding a job, while better public transport job accessibility only 

yielded a small association with shorter unemployment durations (Gobillon et al., 2011), or had no 

association with yearly unemployment-to-work transitions of public housing tenants (Gobillon and 

Selod (2007). 

While residential segregation, thus, tends to decrease job probabilities, better public transport job 

accessibility mainly has differential employment effects in car-dominated metropolitan areas and 

among non-car owners. However, studies have often not adequately controlled for endogeneity in the 

relationship between public transport job accessibility and individual employment probabilities, which 

may bias the results and/or reduce the significance of the relationship. While most studies have 

concentrated on mainly US metropolitan areas, it also remains unclear whether this relationship 

would hold in metropolitan areas in Great Britain and in smaller cities and towns. In our current study, 

we therefore use national individual-level employment datasets to assess the effect of public 

transport job accessibility in different area types and for various population groups, while controlling 

for endogeneity by applying an instrumental variable approach. 

5.3 Data and methods 

In this section of the paper, we first present in section 5.3.1 the calculation of our public transport job 

accessibility model. In section 5.3.2, we next describe the combination of our job accessibility measure 

with a cross-sectional employment micro dataset for Great Britain, including controls for endogeneity 

in section 5.3.3. 

5.3.1 Public transport job accessibility model 

We first calculated a bespoke location-based public transport job accessibility measure for Great 

Britain that could be consistently applied nation-wide, based on the widely used gravity model 

(Hansen, 1959) in order to discount jobs through an impedance function based on travel time. 

Although such job accessibility indices abound in the literature, our study used employment micro 

datasets accessed by special permission from the Office for National Statistics. We subsequently 

matched this dataset with public transport travel time datasets under Secure Lab conditions to 

calculate a detailed public transport job accessibility model for each 2011 Census Lower Super Output 

Area (LSOA), which are small area Census tracts of about 600 households (ONS, 2011) in England, 
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Wales and Scotland (in total 41,729 LSOAs in Great Britain). We excluded Northern Ireland from our 

analysis, as public transport datasets were not available. 

Although the DfT (2018) annually provides readily available accessibility indices for England these are 

not available for Wales and Scotland. Since the DfT indices are based on reachable employment 

centres (ranking from 1-10) within certain travel time thresholds, they lack information about 

individual jobs outside these thresholds and neglect the decreasing attractiveness of jobs with 

increasing travel time and costs. 

The standard gravity-based accessibility formula is implemented, which consists of three elements: 

the number of employment opportunities (jobs) at any location (postcode area), the travel time 

between every origin-destination (employment) location, and the associated distance decay function 

for public transport by region in Great Britain and urban/rural area. The gravity-based accessibility 

measure is expressed as follows: 

(1) 𝐴𝑖 =  ∑ 𝐸𝑗𝑓(𝑡𝑖𝑗)

𝑗

 

Where Ai is the level of public transport job accessibility in LSOA area i; Ej reflects the number of 

employment opportunities (jobs) in destination LSOAs j reachable from LSOA i; tij is the travel time by 

public transport between i and j; and f(tij) represents the distance decay function of travel time 

between area i and area j. 

Public transport job accessibility was estimated using a general transit feed specification (GTFS) 

dataset in the TRACC© software package to compute optimal routing algorithms for journeys between 

population-weighted centroids of LSOAs in the morning peak hours (6:00 – 9:00 am) when most 

people in Britain travel to work. The metric includes walking access time to a bus stop/ rail station 

through the road network, waiting time at the stop or station, in-vehicle travel time, transfer time, 

and walking egress times to the final destination (employment location). 

The General Transit Feed Specification (GTFS) data were derived from Traveline National Dataset 

(TNDS) for the first quarter of 2017, which provided a quarterly snapshot of timetable-based public 

transport journey times from all National Public Transport Access Nodes (NaPTAN) in Great Britain. 

The Edina Integrated Transport Network (ITN) and Urban Paths layer 2018 further provided a fully 

topologically structured link-and-node network representing the roads network and pedestrianised 

streets and paths of Great Britain. Since we did not have access to congestion data to represent travel 

times on the road network, a car job accessibility measure could not be estimated in our study. 
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Employment opportunities were calculated at LSOA level based on microdata from the UK Business 

Structure Database (BSD) 2016 (ONS, 2019), which contains a yearly updated register of businesses in 

the UK covering approximately 99% of all economic activity including temporary work (Statistics, 

2018). The BSD provides information on each business’ employment and postcodes, which we 

aggregated to LSOA-level. The availability of this micro dataset for all Great Britain is essential to avoid 

administrative boundary effects (Grengs et al., 2010). While job vacancies by occupational classes 

would best reflect actual job openings available to job seekers, this data is not available for the UK. 

Instead, we used the number of jobs as a proxy for vacancies, since areas with a higher number of jobs 

also tend to generate a larger number of vacancies (Rogers, 1997). 

In the accessibility literature, various distance decay functions of travel time are used, such as 

exponential and power specifications, inverse-potential and logistic functions (Geurs and van Wee, 

2004, Merlin, 2017). While this yields different impacts on the job accessibility measure, the generated 

spatial patterns can be very similar (Kwan, 1998). We applied and estimated the model fit of the 

negative-exponential and logistic decay functions using observed banded trip travel times of public 

transport commuters in Great Britain for the period 2006 through 2016 from the UK National Travel 

Survey (DfT, 2019). A log-normal formulation was empirically derived as the best-fit solution with the 

observed data, which is expressed as follows: 

(2) 𝑓(𝑡𝑖𝑗) =  
𝑒𝑥𝑝 (−

1
2 (

𝑙𝑛 𝑥 − 𝜇
𝜎 )2)

𝑥𝜎 √2𝜋
 

where tij is the travel time between i and j, and ln x is the natural log of the mid-point of the banded 

public transport travel times, and μ and σ are parameters to be estimated. We estimated the decay 

functions for each of the seven English regions and for Wales and Scotland. People residing in less 

densely populated peripheral and rural regions typically commute over longer distances due to the 

paucity of nearby jobs, while trips made in urban regions are relatively short. To account for this, we 

further distinguished the decay functions between commute times in London boroughs, urban areas 

(major and minor conurbations to median urban areas), and rural areas (small/ medium urban to rural 

areas), based on the 2011 Urban Rural Classification for England and Wales (DEFRA, 2011) and for 

Scotland (SG, 2011). 

5.3.2 Employment probability model 

In the second stage of the methodology, and in an important departure from most standard 

accessibility methodologies, we combined our public transport job accessibility measure with a cross-

sectional national employment micro dataset for Great Britain, to examine whether better public 
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transport job accessibility increases individual employment probabilities, and which urban and rural 

areas and population groups would benefit from this. The usage of individual-level employment 

microdata allowed us to allocate each individual in the dataset a measure of public transport 

accessibility to employment opportunities from their area of residence, while controlling for personal 

and local characteristics that may contribute to employment differentials. 

Following previous studies (e.g. (Matas et al., 2010, Di Paolo et al., 2014) we employed binomial probit 

models to explain the relationship between public transport job accessibility and individual 

employment probabilities, which is expressed as follows: 

 

where EPi represents the employment probability for individual i (1 = employed, 0 = unemployed) as 

a function of: Ai representing the local accessibility levels for individual i; Ii are individual and 

household characteristics for individual i; and Ni represent neighbourhood characteristics for 

individual i. 

The dependent variable and all individual and household explanatory variables were constructed from 

the first quarter of the UK Labour Force Survey (LFS) of 2016 (ONS, 2018), which was accessed by 

special permission from the Office for National Statistics. These were subsequently matched to each 

local area accessibility measures records using STATA 15 under Secure Lab conditions (as described in 

5.3.1). The LFS micro dataset consists of a quarterly sample survey that covers approximately 80,000 

individuals aged 16 and over and provides information on current employment and detailed personal 

and household characteristics, including the LSOA code of residence of each individual, but exclusive 

of information on individual vehicle ownership. Since we are interested in the employment status of 

individuals, we excluded students and individuals outside the labour force (i.e. economically inactive 

individuals) from our dataset, resulting in a total of 44,351 individual records. This is a clear distinction 

from prior studies that typically used samples of employed versus not employed (as opposed to 

unemployed) from Census datasets: as a large proportion of economically inactive individuals are out 

of employment for other reasons other than employment availability, they would not be in a position 

to respond to changes in job accessibility, whereas those classed as unemployed are registered as 

willing and able to enter employment. As the LFS includes population weights, our employment model 

further allows estimates of employment rates for Great Britain.  

Table 5.1 shows the individual and household variables that were included as dummy or continuous 

variables in all models. Age is expected to increase individual employment probabilities, as youth 

unemployment is relatively high in Great Britain. This age effect is assumed to diminish with each 

(3) 𝐸𝑃𝑖 = 𝑓(𝐴𝑖, 𝐼𝑖, 𝑁𝑖) 



62 
 

additional year as reflected by the age-squared variable, which we divided by 100 to normalise 

coefficients. The employment prospects of women are typically lower than men, due to a larger share 

of part-time work and domestic tasks within the female population, whilst being lower educated or 

part of an ethnic minority is attached to less marketable employment skills and higher overall job 

competition. The number of dependent children (aged < 15) in the household is further expected to 

reduce employment prospects due to increased caring responsibilities and we assess the differential 

effects of being a single household or single parent household, which are likely to increase household 

responsibilities and financial constraints whilst limiting the social network that can be used for job 

search.  

As a measure of residential segregation, we further constructed a neighbourhood variable based on 

the percent unemployed (excluding students) in each LSOA area, as adverse social effects and 

increased job competition are expected to decrease employment prospects, while public transport 

services in these areas may be limited. We further included our public transport job accessibility 

measure, which was matched to each individuals’ LSOA code of residence and divided by 1,000,000 to 

normalise the coefficients. Both the neighbourhood and accessibility variables are included as 

continuous variables in the model.  

Table 5.1 Descriptive statistics and expected effects of employment models 
Variables Continuous  

or dummy 
measure 

Mean (SD) Expected 
effects 

  Base model >30%non-vehicle 
households 

 

Dependent variable     
Employed (1); unemployed (0) (dummy) 0.950 (0.219) 0.922 (0.269)  
Individual & Household variables     
Age  (continuous) 41.002 (13.624) 38.209 (12.953) + 
Age squared /100 (continuous) 18.667 (11.632) 16.277 (10.732) - 
Female  (dummy) 0.467 (0.499) 0.459 (0.498) - 
Low educated  (dummy) 0.140 (0.347) 0.188 (0.391) - 
Non-white ethnicity  (dummy) 0.117 (0.324) 0.212 (0.409) - 
Young children < age 15  (continuous) 0.613 (0.936) 0.601 (0.964) - 
Single household  (dummy) 0.103 (0.304) 0.138 (0.345) - 
Single parent household (dummy) 0.103 (0.304) 0.137 (0.343) - 
Neighbourhood & accessibility 
variables 

    

Percent unemployed (excl. 
students) 

(continuous) 0.066 (0.041) 0.105 (0.046) - 

Public transport job accessibility/ 
1,000,000 

(continuous) 0.385 (0.804) 0.853 (1.209) + 

N  44,351 13,578  

Source: 2016 QLFS, ONS     

While the LFS does not register individual vehicle ownership, which is endogenous to employment 

status, analysis of the English National Travel Survey (Mackie et al., 2012) found that 70% of the people 
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with no car available use the bus or other public transport frequently, compared with 20% of those 

with a car17. We therefore also estimate models based on a sub-sample of individuals residing in 

neighbourhoods (LSOAs) with ≥ 15% and ≥ 30% non-vehicle households to assess the differential 

employment effects of public transport job accessibility. 

5.3.3 Endogeneity and instrumental variables 

As noted earlier in the literature review, we needed to ensure that we had adequately controlled for 

endogeneity in the model in terms of the relationship between public transport job accessibility and 

individual employment probabilities. The recommended ways to control for endogeneity are to use 

random natural shocks (Tyndall, 2017) or policy induced ‘quasi-random’ changes in job accessibility 

(Blumenberg and Pierce, 2017). Since both these approaches are not possible due to the cross-

sectional nature of our datasets, we applied an instrumental variable (IV) approach. 

The application of an IV-approach requires the use of an instrument (i.e. another variable) highly 

correlated with the endogenous explanatory variable it is instrumenting (i.e. public transport job 

accessibility) but that has a very low correlation with the residual error from the second stage 

regression (on employment probabilities). Our instrument is thus to be correlated with employment 

only through its correlation with job accessibility. 

Following previous studies (Thompson, 2001, Hu and Giuliano, 2017), we created an instrumental 

variable based on population densities (population per hectare) in all LSOAs: the Pearson correlation 

coefficient between population densities and public transport job accessibility levels is statistically 

significant and strong at 0.61 while the correlation between population densities and individual 

employment status is weak and insignificant. We also experimented with instruments used by Hu 

(2016) based on the percentage of non-vehicle owners in each LSOA, as this may be higher in urban 

areas with more extensive public transport systems, but these proved insignificant. 

To assess the impact of public transport job accessibility on individual employment probabilities, the 

employment models with IV-approach were estimated in two stages (see Supplemental Appendix 

Table I for the base model). In the first stage model, accessibility Ai was estimated as a function of all 

individual and household variables Ii and the neighbourhood variable Ni plus our instrumental variable 

population density. The first-stage results demonstrate that our instrument population density was a 

strong and highly significant predictor of public transport job accessibility (Table 11.2 for the base-

model). 

                                                           
17 On average 26% of all households on LSOA level in Great Britain have no access to a car or van. 
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To test for weak instruments, we report the Kleibergen-Paap under-identification test, which tests the 

null hypothesis that our instrument has insufficient explanatory power to predict our endogenous 

variable (i.e. public transport job accessibility) in the model for identification of the parameters. 

In the second stage model, employment is estimated as a function of all Ii and Ni variables plus the 

predicted value of accessibility, Ai, from the first stage regression. In this way, the impact of job 

accessibility is purged of endogeneity bias. The Wald Chi-Squared statistics for each model indicated 

whether we could reject the null hypothesis of exogeneity (P value <0.05) and reported the estimates 

from the two-stage model, which use the estimated job accessibility from the first-stage model. 

For the models with insignificant Wald Chi-Squared statistics, we did not reject the null hypothesis of 

exogeneity for explanatory variables and thus reported the estimates from the single stage model 

without instrumental variable. Since the latter does not imply that job accessibility is exogenous in 

these areas, but rather that there is not enough evidence in the samples against the hypothesis, we 

estimated all equations under the null hypothesis (single-stage model) and the alternative hypothesis 

(IV model) in order to compare the results (see Table 11.3). 

5.4 Results and discussion 

In this section of the paper, we report and discuss the results of our models and their implications for 

employment probabilities. We compare the base-models for Great Britain with and without IV-

approach in the appendix (Table 11.2), which show that the job accessibility coefficients increased in 

absolute value when using the IV-approach, suggesting that they are biased downwards in the single-

stage probit model, i.e. that job accessibility is lower in higher areas of unemployment. In the first-

stage regression, our instrument yields a significant Kleibergen-Paap F-statistic of 4552.66***, which 

is larger than the critical values in the Weak Identification F test, and so we reject the null-hypothesis 

that our instrument is weak.  

Where the predicted values of accessibility in the second stage (i.e. our instrument) are insignificant, 

the Wald Chi-Squared statistics always indicated that we could not reject exogeneity, i.e. that there is 

enough evidence in the samples against the hypothesis. However, wherever we have a significant 

instrumented accessibility measure (e.g. for the base model and sub-models of urban areas, low-

income neighbourhoods, young people and low educated people), we find consistent evidence of 

endogeneity. In the models where the predicted accessibility coefficients were not significant, the 

single-stage probit model coefficients on accessibility (i.e. without instrumental variable) were also 

insignificant. It thus seems to be consistent that where accessibility is an important determinant of 
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employment, it is also endogenous. It makes sense to find no evidence of endogeneity if accessibility 

was not significant in the single-stage model. 

As most previous accessibility studies have focused solely on metropolitan areas, and most often in 

the US context, we first examine whether the same probability patterns hold for a range of different 

area types in Great Britain. We follow a strategy applied by Johnson et al. (2017) and present in Table 

5.2 employment models based on the official 2011 Rural-Urban Classification for England and Wales 

(DEFRA, 2011) and for Scotland (SG, 2011): London; Urban areas (≥10,000 residents); and Rural areas 

(<10,000 residents). 

We reported all equations under the null hypothesis (Probit model) and the alternative hypothesis (IV 

Probit model) in order to compare the results, which clearly show that similar patterns between the 

different equations hold. From the resulting Wald Chi-Squared statistics for the model for Urban 

Areas, we reject the null hypothesis of exogeneity and use the estimates from the two-stage model 

which use the predicted value of accessibility from the first stage model. For the models for London 

and Rural Areas we did not reject the null hypothesis of exogeneity for explanatory variables and thus 

use the estimates from the single stage probit model without instrumental variable. We expect smaller 

issues with exogeneity in London as people are generally more dependent on public transport (for 

53% of their commutes, (DfT, 2017), while job accessibility in rural areas may simply be too low to 

yield differential employment effects. 

Among the individual variables, a higher age improves individual employment probabilities, which may 

be explained by the larger share of young people that are unemployed: on average, the employed are 

aged well over 41 while the unemployed are aged just below 35. Their relative lack of work experience 

in comparison with other age groups, in combination with competition from other more experienced 

job seekers, may make it more difficult for young people to find employment. This age effect 

diminishes with each additional year of age, as indicated by the negative coefficient for age squared. 

Being female is only a significant factor for Urban Areas and slightly increases employment 

probabilities, which seems to follow from their higher inclusion in the labour market (53% of 

unemployed are men). Being low educated decreases employment prospects, which is typically 

attached to less marketable employment skills and higher overall job competition, while the non-

white population often have lower employment prospects due to discrimination or residential 

segregation. 
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Table 5.2 Individual employment probabilities by Rural-Urban Classification 
Variables Coefficients (SE) Elasticities: +10% 

accessibility London Urban areas Rural areas 

Probit IVprobit Probit IVprobit Probit IVprobit 

Dependent variable        

Employed (1); unemployed (0)        

Individual & Household 

variables 

       

Age 0.109*** 

(0.014) 

0.109*** 

(0.014) 

0.085*** 

(0.006) 

0.082*** 

(0.006) 

0.063*** 

(0.009) 

0.061*** 

(0.009) 

 

Age squared/100 -0.118*** 

(0.016) 

-0.118*** 

(0.016) 

-0.086*** 

(0.007) 

-0.083*** 

(0.007) 

-0.053*** 

(0.010) 

-0.053*** 

(0.010) 

 

Female -0.047 

(0.066) 

-0.046 

(0.066) 

0.089*** 

(0.027) 

0.088*** 

(0.027) 

-0.175 

(0.053) 

-0.021 

(0.052) 

 

Low educated -0.090 

(0.085) 

-0.087 

(0.085) 

-0.342*** 

(0.033) 

-0.328*** 

(0.034) 

-0.184* 

(0.077) 

-0.192* 

(0.076) 

 

Non-white -0.447*** 

(0.068) 

-0.445*** 

(0.068) 

-0.219*** 

(0.042) 

-0.310*** 

(0.054) 

0.042 

(0.214) 

0.128 

(0.219) 

 

Young children (< age 15) -0.088** 

(0.034) 

-0.086* 

(0.034) 

-0.041** 

(0.015) 

-0.032* 

(0.015) 

0.018 

(0.034) 

0.024 

(0.033) 

 

Single household -0.286** 

(0.105) 

-0.292** 

(0.105) 

-0.413*** 

(0.041) 

-0.414*** 

(0.041) 

-0.388*** 

(0.083) 

-0.359*** 

(0.083) 

 

Single parent household -0.345*** 

(0.084) 

-0.345*** 

(0.084) 

-0.440*** 

(0.037) 

-0.423*** 

(0.038) 

-0.492*** 

(0.078) 

-0.461*** 

(0.079) 
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Neighbourhood & Accessibility 

variables 

       

Percent unemployed (excl. 

students) 

-2.003* 

(0.807) 

-2.079* 

(0.813) 

-3.683*** 

(0.272) 

-4.134*** 

(0.308) 

-3.156*** 

(0.910) 

-3.064*** 

(0.909) 

 

Public transport job 

accessibility/ 1,000,000 

-0.057* 

(0.024) 

 0.773 

(0.086) 

 0.206 

(0.367) 

 -0.005 

Estimated public transport job 

accessibility/1,000,000 

 -0.042 

(0.037) 

 1.154** 

(0.430) 

 -3.418 

(2.082) 

0.013 

Constant 0.109 

(0.277) 

0.012 

(0.281) 

0.269* 

(0.108) 

0.147 

(0.118) 

0.487** 

(0.183) 

0.617*** 

(0.193) 

 

Wald Chi-Squared statistic 175.97*** 175.24*** 1080.91*** 1137.96*** 251.76*** 235.73***  

Wald Chi-Squared statistic of 

exogeneity 

 0.22  6.35*  3.04  

Pseudo R2 0.1025  0.1022  0.0826   

N 5,111 29,963 9,277  

Mean public transport 

accessibility  

1,850,749 158,552.6 38,980.7  

25th percentile   591,868 70,803   5,911  

75th percentile 3,031,557 215,517 49,890  

Mean employment rate % 94.4% 94.7% 96.2%  

Mean hh vehicle ownership % 58.9% 75.2% 87.5%  

Significance levels: *: 0.05%, **: 0.01%, ***: 0.001% 
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Of the household variables, having dependent children decreases employment prospects, in which 

case child-caring responsibilities and/or lack of suitable child-care may constrain access to 

employment. A more influential variable is whether a person is single or especially being a single 

parent household, which significantly decreases their employment prospects. Having a partner may 

relieve some household responsibilities and financial constraints, while potentially also providing a 

social network through which employment can be sought. The percentage unemployed in each 

neighbourhood (excluding students) further significantly decreases employment prospects, in 

particular in areas outside of London. Studies in other European cities (e.g. (Gobillon and Selod, 2007) 

suggest that this may result from higher job competition and adverse social effects. 

Public transport job accessibility yields a significant and positive coefficient for Urban Areas, while 

there is a negative coefficient for London. We derived employment elasticities to show changes in 

individual employment probabilities based on a 10% increase in public transport job accessibility 

levels18. For Urban Areas a 10% increase in public transport job accessibility yields an employment 

elasticity of 0.013, which relates to a 0.13% increase in the employment rate. Whilst these 

employment elasticities seem relatively small, they imply that 29,000 people in Urban Areas move 

into employment based on this increases. The significant negative coefficient in the London model 

indicates that individual employment probabilities would decrease with increasing public transport 

job accessibility levels. While Londoners are more dependent on public transport, as also indicated by 

their lower neighbourhood household vehicle ownership rate (58.9%), their significantly higher mean 

job accessibility level in combination with the flat fare rate structure for public transport services in 

London may simply imply that there is no straightforward relationship between travel costs, job 

accessibility and employment prospects. 

The higher levels of public transport job accessibility amongst the unemployed (2.1 million jobs) as 

compared to the employed (1.8 million jobs), resulting from the concentration of social housing in and 

around the centre of London, might also imply that residential heterogeneity is not adequately 

controlled for in these groups. In rural areas, the relatively high vehicle ownership rates (87.5%) seem 

to indicate that individuals are less dependent on public transport services, while job accessibility 

levels may be too low to yield differential effects to the relatively high employment rate of 96.2%). 

While we lack information on individual vehicle ownership in this study, which is endogenous to 

employment status (see Bastiaanssen et al. 2020 for discussion), we may expect that people residing 

                                                           
18 Employment elasticities were calculated for significant job accessibility coefficients using the model 

coefficients for the average individual, in which we increased the (estimated) public transport job accessibility 

levels by 10% while keeping all other variables constant. 
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in neighbourhoods where many households lack access to vehicles are more sensitive to changes in 

public transport job accessibility. We therefore narrowed our employment models to individuals 

residing in neighbourhoods with ≥ 15% and ≥ 30% non-vehicle households. For Great Britain as a 

whole, we find increasing employment elasticities of 0.003 and 0.006 for individuals residing in 

neighbourhoods with respectively over 15% and over 30% non-vehicle households, in response to a 

10% increase in public transport job accessibility (Table 11.2 appendix). 

When we narrow the area type models to ≥ 30% non-vehicle households, the employment elasticity 

for Urban Areas increases to 0.038, while this is now non-significant for London and for Rural Areas 

(Table 11.4 appendix). These results clearly show that individuals residing in urban areas with low car 

ownership rates could benefit from better public transport job accessibility, while this relationship is 

not straightforward in London without controlling for vehicle ownership. 

5.4.1 The impact of public transport job accessibility by neighbourhood income level 

Since individuals in poor neighbourhoods are typically more dependent on public transport, while 

these areas are often poorly served by traditional public transport services due to a combination of 

profitability and economic austerity measures, we conducted separate employment models using 

median neighbourhood (LSOA) household income levels as reported in the 2011 UK Experian Income 

dataset. In Table 5.3, we present our employment models in which we grouped our individuals based 

on their median neighbourhood income levels: low income (≤ £31,833) and high income (≥ £31,834). 

From the resulting Wald Chi-Squared statistics of exogeneity we reject the null hypothesis of 

exogeneity for the low-income group and report the estimates from the two stage model which use 

the estimated job accessibility as an instrument from the first-stage model. For the high-income group, 

we were not able to reject the null hypothesis of exogeneity and thus report the estimates from the 

single-stage probit model19. Again, we find that the job accessibility coefficients increased in absolute 

value when using the IV-approach, implying that they are biased downwards in the single stage model. 

The variables in all employment models demonstrate a significance in line with the findings in our 

previous models, with a positive association between increasing age and being employed, while all 

other variables show the expected negative impact on employment probabilities. 

 

  

                                                           
19 We experimented with excluding London and rural areas from these models, but this yielded similar results 
with a slightly stronger impact of public transport job accessibility for the low income model. 
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Table 5.3 Individual employment probabilities by neighbourhood income level 
Variables Coefficients (SE) Elasticities: 

+10% 

accessibility 

≤ £31,833 ≥ £31,834 

Probit IVprobit Probit IVprobit 

Dependent variable      

Employed (1); unemployed (0)      

Individual & Household 

variables 

     

Age 0.078*** 

(0.007) 

0.077*** 

(0.007) 

0.087*** 

(0.006) 

0.087*** 

(0.006) 

 

Age squared/100 -0.076*** 

(0.008) 

-0.076*** 

(0.008) 

-0.088*** 

(0.007) 

-0.088*** 

(0.007) 

 

Female 0.091** 

(0.032) 

0.089** 

(0.032) 

0.010 

(0.033) 

0.011 

(0.033) 

 

Low educated -0.353*** 

(0.037) 

-0.348*** 

(0.037) 

-0.175*** 

(0.047) 

-0.173*** 

(0.047) 

 

Non-white -0.189*** 

(0.046) 

-0.239*** 

(0.051) 

-0.319*** 

(0.045) 

-0.335*** 

(0.047) 

 

Young children (< age 15) -0.040* 

(0.017) 

-0.036* 

(0.018) 

-0.042* 

(0.019) 

-0.040* 

(0.019) 

 

Single household -0.372*** 

(0.050) 

-0.375*** 

(0.050) 

-0.401*** 

(0.050) 

-0.405*** 

(0.050) 

 

Single parent household -0.472*** 

(0.040) 

-0.477*** 

(0.040) 

-0.390*** 

(0.049) 

-0.389*** 

(0.049) 

 

Neighbourhood & Accessibility 

variables 

     

Percent unemployed (excl. 

students) 

-2.927*** 

(0.344) 

-3.252*** 

(0.362) 

-3.973*** 

(0.449) 

-4.140*** 

(0.464) 

 

Public transport job 

accessibility/ 1,000,000 

0.052 

(0.033) 

 -0.002 

(0.018) 

  

Estimated public transport job 

accessibility/1,000,000 

 0.190** 

(0.066) 

 0.025 

(0.027) 

0.004 

Constant 0.296* 

(0.128) 

0.305* 

(0.128) 

0.285* 

(0.123) 

0.282* 

(0.123) 

 

Wald Chi-Squared statistic 687.45*** 669.10*** 626.91*** 628.98***  

Wald Chi-Squared statistic of 

exogeneity 

 5.89*  1.74  
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Pseudo R2 0.0894  0.0926   

N 18,553 25,798  

Mean public transport 

accessibility  

229,738.4 492,784.0  

25th percentile   38,682   48,154  

75th percentile 210,132 414,768  

Mean employment rate % 93.4% 96.4%  

Mean hh vehicle ownership % 68.4% 81.1%  

Significance levels: *: 0.05%, **: 0.01%, ***: 0.001% 

 

Public transport job accessibility levels again vary significantly for individuals residing in different 

neighbourhoods, with those in low income neighbourhoods more often residing in peripheral urban 

areas that are under-served by public transport services and therefore having much lower job access, 

while the lower mean vehicle ownership rates indicate that they are more reliant on public transport.  

Public transport job accessibility is only significant for the low income group, with a 10% increase in 

public transport job accessibility yielding an employment elasticity of 0.004, which amounts to a 0.04% 

increase in the employment rate. Our accessibility measure is non-significant for individuals residing 

in high-income neighbourhoods, where public transport job accessibility levels and car ownership 

rates are much higher, while they are more often employed, so that variations in job accessibility may 

be less important for their employment prospects. 

5.4.2 The impact of public transport job accessibility by age group and educational level 

To further scrutinize the impact of public transport job accessibility on individual employment 

probabilities, we conducted subgroup analyses based on age groups (16-24, 25-34, 35-49, 50-64) and 

educational levels (low-, middle-, high educated), based on standard definitions in the LFS. In terms of 

age, public transport job accessibility is significant for young people aged 25-34 and for people aged 

50-64, yielding employment elasticities of respectively 0.004 and 0.002 following a 10% increase in 

job accessibility (see Table 11.5 in the appendix).  

The lower employment rates of both groups seem to be more sensitive to job accessibility changes, 

while the relatively low car ownership rate of 70.8% amongst young people may also indicate a higher 

dependency on public transport services. Public transport job accessibility is not significant for youth 

aged 16-24, for whom other factors such as lack of work experience or skills-mismatches may be more 

important than job accessibility, while they may also rely more on family and friends to drive them to 

jobs (see e.g. (Chatterjee et al., 2018). Rather than travel time, the British Youth Council (2012) further 
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found that the costs of transport had a significant effect on job uptake, in particular amongst young 

people. For those aged 35-49, their higher employment rates may simply be less sensitive to job 

accessibility changes, while other factors such as skills-mismatches may be more important in their 

employment uptake. 

When looking at education levels, public transport job accessibility only shows a significant positive 

impact for low-educated individuals, with a related employment elasticity of 0.006 based on a 10% 

increase in public transport job accessibility (see Table 11.6 in the appendix). Due to their lower 

employment rate of 91.5%, combined with a relatively strong negative effect of the percentage 

unemployed in their neighbourhood, low-educated individuals are likely to be more sensitive to 

changes in job accessibility levels. Public transport job accessibility is not significant for the middle- 

and highly-educated groups, for whom the higher car ownership levels may simply make them less 

dependent on public transport services.  

5.5 Concluding remarks: public policy implications 

In this first national British study to model public transport job accessibility at the micro-level of 

individuals, we empirically assessed whether better public transport access helps people to get a job 

and which urban and rural areas and population groups would benefit from this. To do this, we 

developed a bespoke, local-area public transport job accessibility measure using employment micro 

datasets, which could be applied nationwide. We combined this measure with a national individual-

level employment dataset, which allowed us to allocate each individual with a unique measure of 

public transport job accessibility from their area of residence. Our employment models were further 

corrected for endogeneity by applying an instrumental variable approach, which showed that 

wherever accessibility was a significant determinant of employment, it was also endogenous. 

Previously most of the spatial mismatch literature has been concentrated on the US and in the context 

of metropolitan areas. However, British cities and towns have also experienced the combined 

decentralisation of employment and concentration of traditional public transport services in the main 

corridors of urban centres over the past decades, making these employment locations increasingly 

difficult to access without a car. Our study supports recent evidence of the negative effect of poor job 

accessibility on employment outcomes in European metropolitan areas and smaller cities and towns 

(e.g. (Korsu and Wenglenski, 2010, Matas et al., 2010, Di Paolo et al., 2014), especially among people 

who rely on public transport. 

Our empirical findings imply that providing better public transport job accessibility increases individual 

employment probabilities in Great Britain, but only in certain contexts. In particular, individuals 
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residing in urban areas with low car ownership rates are found to benefit from higher levels of public 

transport job accessibility. However, our study could not control for individual car ownership and is, 

therefore, not a straightforward relationship, particularly for London, which may relate to the very 

high levels of public transit provision throughout the City and the flat fare structure for public 

transport services. In rural areas, higher employment and vehicle ownership rates make individuals 

less sensitive to public transport, while average public transport job accessibility levels were too low 

to yield differential employment effects. Our study further shows that public transport job accessibility 

levels are far lower in low income neighbourhoods, where an improvement would increase individual 

employment probabilities most. We further find that mainly low educated individuals and young 

people benefit from better public transport job accessibility, while other factors such as lack of work 

experience or skills-mismatches may be more important for other age groups and higher educated. 

Our study findings are particularly important from a public policy and service operation point of view 

because they underline the need for public transport delivery strategies to be better targeted towards 

improving public transport services and subsidies in under-served neighbourhoods, such as peripheral 

and deprived urban areas, and among disadvantaged population groups without access to private 

vehicles, such as low-income households and younger people (see also (Cervero et al., 2002, 

Blumenberg and Pierce, 2014). From a social welfare policy perspective, our findings clearly imply that 

job seekers would benefit from tailored public transport services fitting with their demographic 

profiles and residential location, as discussed in Lucas et al. (2009). The importance of tailoring of 

policies in this way is also highlighted by the fact that we find public transport job accessibility is 

actually lower for those in low-income neighbourhoods. 

When employment prospects of job seekers are influenced by public transport accessibility, as shown 

by the findings of this study, it can be argued that public intervention is necessary, as those who are 

dependent on public transport services often cannot personally increase their accessibility by 

purchasing cars, while ‘Wheels to Work’ programs in the UK (Lucas et al., 2009) have been 

demonstrated to help people gain employment. This also relates to the costs of (public) transport that 

can be a significant barrier for job uptake, in particular among lower income groups (Lucas, 2012) and 

youth (British Youth Council, 2012). 
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6. Does better public transport-and-bicycle job accessibility and 

vehicle access increase employment probabilities? A study of the 

Netherlands 

Abstract 

This study examines if higher levels of job accessibility and vehicle access increase individual-level 

employment probabilities in the context of the Netherlands, as a follow-on study from Great Britain. 

While many jobs have been located to peripheral business parks near motorways, these locations are 

often under-served by traditional public transport services and difficult to reach by bicycle, thereby 

reducing job accessibility for people without private vehicles. The study combines a national 

individual-level employment micro dataset with a local-area public transport-and-bicycle job 

accessibility measure, national vehicle registration and household income datasets, which were 

missing in our previous British study. This allows us to examine the employment effects of job 

accessibility by public transport in combination with the bicycle, while controlling for vehicle 

ownership, for the population at large and for different geographical areas and population groups. 

The study finds that higher levels of public transport-and-bicycle job accessibility could improve 

individual employment probabilities in urban areas, while in rural areas vehicle ownership is a more 

important factor in driving employment outcomes. The study further identifies that, in the Dutch 

context, low-income groups as well as low-educated groups and most older age groups could benefit 

from higher public transport-and-bicycle job accessibility levels, whereas middle-educated groups and 

especially young people are sensitive to vehicle ownership. These findings are important for 

policymakers in that they imply that more tailored transport strategies may increase both the 

participation of people in society and the full utilization of the potential labour force. 

Keywords: accessibility, employment, public transport-and-bicycle, car, the Netherlands 
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6.1 Introduction 

This is the third in a trilogy of papers that examines the relationship between transport and 

employment probabilities. In a first paper (Bastiaanssen et al., 2020), we systematically reviewed the 

empirical evidence of the relationship between transport access and employment outcomes in 

different geographical context and synthesised this evidence through meta-analysis. It established a 

positive association between transport access and individual employment probabilities, but concluded 

that a larger evidence base for cities and towns outside the US-context and with regard to public 

transport was needed to establish a more robust relationship. 

The second paper (Bastiaanssen et al., 2021a) was the first national study within the context of Great 

Britain to examine whether higher levels of public transport accessibility to jobs would improve 

individual employment probabilities. It found that in particular individuals residing in urban areas with 

low car ownership rates and in low-income neighbourhoods could benefit from improved public 

transport job accessibility. However, this relationship was not straightforward as the study lacked 

information on individual car ownership. It is in light of this concern, that this third paper examines 

the employment effects of public transport-and-bicycle job accessibility by public transport, while 

controlling for vehicle ownership. 

In this study, and in a departure from our previous British research, we have combined a Dutch 

national employment micro dataset with a local-area public transport-and-bicycle job accessibility 

measure, national vehicle registration and household income datasets. Our job accessibility measure 

incorporates cycling to the train stations, as the bicycle is often used in combination with train 

commutes (KiM, 2016), and uses cycling travel times when these are shorter than public transport 

travel times.  This allowed us to examine the employment effects of job accessibility by public 

transport in combination with the bicycle, while controlling for vehicle ownership, for the population 

at large and for different geographical area types and sociodemographic groups.  

A Dutch focused study is particularly pertinent because the Netherlands has witnessed a strong 

decentralisation of employment in recent decades. The Netherlands Environmental Assessment 

Agency (PBL), found that between 2000 and 2010, nearly 60% of the employment growth in the 

Netherlands has taken place in peripheral business parks near motorways, especially for new office 

developments, while urban locations with good public transport access have experienced little or no 

job growth (PBL, 2014). As a result, access to jobs for vehicle owners is typically much higher than for 

those who rely on public transport or bicycles. This is not only due to higher door-to-door travel times 

but also because many of these peripheral job locations are located in places that are less well-served 



76 
 

by traditional public transport services and difficult to access by bicycle; only 16% of all jobs in the 

Netherlands are located within close proximity of public transport stops (PBL, 2012). 

The Dutch Scientific Council for Government Policy (WRR) and the Council for the Environment and 

Infrastructure (Rli) recently concluded that these inequalities in job accessibility may reduce both the 

economic and social participation of people in Dutch society and prevent the full utilization of the 

potential labour force (WRR, 2018, Rli, 2020). The Rli therefore advised the government to make 

‘access for all’ the basic principle of transport policy, in which “the focus should be on ensuring that 

people have sufficient possibilities to reach key destinations” (Rli, 2020: 37).  

To date, however, the assumed relationship between higher levels of job accessibility and increased 

employment probabilities has not been scientifically proven in the Netherlands. It is also uncertain 

whether the same patterns from our British study would hold in the Netherlands, as urban land uses 

are typically concentrated in compact cities and towns (Geurs and Ritsema van Eck, 2003), which 

typically have well-developed public transport and bicycle networks. 

On average, 21% of all commutes in the Netherlands are made by bicycle (KiM, 2016), as compared to 

only 3% in Britain (DfT, 2017), and the bicycle is also used for 40% of all train journeys as an access 

mode to the main train stations in the Netherlands (KiM, 2016). Both low- and high-income groups 

cycle to work, for approximately 25% and 20% of their respective commutes. As in the British context, 

both groups also use public transport for commuting (just over 22% among high income and 20% for 

low income), but the low income typically rely on local buses and trams, whereas high income tend to 

rely more on train services. Unlike Britain or the US context, however, socio-economic segregation is 

generally much lower due to extensive income- and social housing policies, so that differences in 

access to jobs and amenities between poor and rich neighbourhoods are less substantive (PBL, 2010). 

As such, this current study is the first to examine the relationship between job accessibility and 

individual employment probabilities in this rather different Dutch land use and transport context, 

using new micro datasets and an expanded modelling approach to our previous study for Great Britain 

(Bastiaanssen et al., 2021a). The combination of national employment microdata with a detailed 

public transport-and-bicycle job accessibility measure, national vehicle registration and household 

income datasets is unique to this study. While previous studies in mainly US metropolitan areas and 

in some EU cities (e.g. (Cervero et al., 2002, Sanchez et al., 2004, Matas et al., 2010) do provide 

information on individual car ownership in specific localised case studies, this is the first time to our 

knowledge that a national vehicle dataset is used in this way. In a departure from our previous GB 

study, which used neighbourhood income level data, we also use a matching national household 

income dataset to examine differential employment effects of job accessibility and vehicle ownership 
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for low and high income groups. The study further uses an instrumental variable approach to control 

for potential endogeneity between job accessibility, vehicle ownership and individual employment 

probabilities.  

6.2 Related literature on the role of public transport job accessibility and car access 

The association between job accessibility and employment outcomes has received considerable 

attention in the academic literatures. As we have already reviewed the empirical evidence of the 

relationship between transport and employment outcomes more generally (see Bastiaanssen et al. 

(2020), here we focus more precisely on the findings of these previous studies in relation to the 

differential employment effects of public transport or car job accessibility and vehicle ownership. 

A study by Parks (2004) in the car-oriented Los Angeles metropolitan area found that higher levels of 

car job accessibility decreased unemployment probabilities among some groups of low-skilled 

immigrant women, but car access often had a stronger employment effect. Smart and Klein (2015), 

however, found a negative association between public transport job accessibility levels and 

employment outcomes of low-income and low-educated individuals across the US, while car access 

improved employment probabilities. Yet, these studies did not control for endogeneity.  

Other studies controlled for endogeneity through sampling low-income households in several US 

metropolitan areas (Blumenberg and Pierce, 2014, Blumenberg and Pierce, 2017) and showed that car 

access increased individual employment probabilities, while better public transport job accessibility 

was only positively related to maintaining employment, but not with employment probabilities. 

Thompson (2001) used an instrumental variable approach, finding that public transport job 

accessibility was non-significant for male employment outcomes and yielded a small negative 

association for female employment prospects, while household car ownership had a positive effect. 

A large body of US studies further used longitudinal welfare data to control for endogeneity in the 

relationship between public transport job accessibility, car access and individual employment 

probabilities. A study by Alam (2009) in Broward County, Florida, found that higher levels of public 

transport job accessibility and car ownership decreased welfare duration, while Cervero et al. (2002) 

and Sandoval et al. (2011) found that higher levels of public transport job accessibility increased 

employment probabilities of welfare recipients in Alameda County, California, while this was non-

significant in the car-dominated Los Angeles metropolitan area and in rural San Joaquin. Yet, (gaining) 

car access increased employment prospects in all areas. Other studies by Sanchez et al. (2004) and 

Shen and Sanchez (2005) in various US metropolitan areas found mixed employment effects of public 

transport job accessibility, while car access typically increased employment probabilities. Other 
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studies among welfare recipients in California (Cervero and Tsai, 2003) and Cuyahoga County, Ohio 

(Bania et al., 2003, Bania et al., 2008) found no significant employment effects of public transport job 

accessibility, while car access did. What is clearer from these US studies is that car ownership tends to 

improve employment probabilities, whereas higher levels of public transport job accessibility are 

probably more important for those without cars. 

More recent studies have turned their attention to less car-dependent European metropolitan 

contexts. Studies in the Barcelona and Madrid metropolitan areas found that higher levels of public 

transport job accessibility and especially a higher number of households cars increased employment 

probabilities of low-educated women (Matas et al., 2010) and youth living with their parents (Di Paolo 

et al., 2014).  In our previous study in Great Britain (Bastiaanssen et al., 2021a), we used an IV approach 

to control for endogeneity and found that improved public transport job accessibility levels increased 

employment probabilities, in particular in urban areas with low car ownership rates and in low-income 

neighbourhoods, but car ownership was not controlled for due to an absence of data in this respect. 

The empirical evidence from previous studies thus clearly indicates that better public transport or car 

job accessibility and especially car access can increase individual employment probabilities, 

particularly in more car-oriented metropolitan areas and among disadvantaged groups. It remains 

unclear, however, if similar patterns would hold in the Dutch national context with relatively compact 

cities and towns and an extensive use of the bicycle and public transport for daily commutes. In this 

study, we build on our previous GB study and combine a national individual-level employment micro 

dataset with a novel local-area public transport-and-bicycle job accessibility measure, national vehicle 

registration and household income datasets, which were missing in our previous study. This allows us 

to assess the employment effects of job accessibility by public transport in combination with the 

bicycle, while controlling for vehicle ownership, for the Dutch population at large and for different 

geographical areas and populations groups. 

6.3 Data and methods 

In this section of the paper, we describe in section 6.3.1 the calculation of our public transport-and-

bicycle job accessibility measure. Section 6.3.2 discusses the combination of our job accessibility 

measure with an individual employment probability model for the Netherlands, national vehicle 

registration and household income datasets, followed by the datasets that we used (section 6.3.3), 

and how controls for endogeneity were included in the model (section 6.3.4). 
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6.3.1 Public transport-and-bicycle job accessibility measure 

This study applies a bespoke local-area public transport-and-bicycle job accessibility measure, for 

which we follow a strategy similar to our previous GB study (see Bastiaanssen et al. (2021a) for a more 

detailed description). In brief, the standard gravity-based accessibility function was implemented, 

which can be expressed in equation 1 as follows:  

(1) 𝐴𝑖 =  ∑ 𝐸𝑗𝑓(𝑇𝑖𝑗)

𝑗

 

where Ai is the level of job accessibility in PC4 neighbourhood i, for the morning peak hours (6:00-9:00 

am); Ej reflects the number of employment opportunities (jobs) available in destination PC4 areas j, 

and f(Tij) represents the distance decay function of travel time between area i and area j. 

Different from our previous GB-study, our public transport-and-bicycle job accessibility measure 

incorporates cycling as a potential access mode to the main train stations if this is faster than walking 

or public transport, which is used for 40% of all train journeys from main train stations according to 

the Netherlands Institute for Transport Policy Analysis (KiM, 2016), and it uses cycling as an alternative 

for public transport when destinations up to 30 minutes away can be reached in less travel time. The 

travel time datasets were developed by Pritchard et al. (2019), based on a public transport general 

transit feed specification (GTFS) dataset in ArcGIS to compute optimal routing algorithms for journeys 

between all population weighted PC4s, including access and waiting time to and at a public transport 

stop/ station, in-vehicle travel time, transfer time, and egress times to the destination PC4 (jobs). The 

cycling speeds were calculated based on network geometry and variable average speeds for each 

segment of the Dutch cycling network.  

We combined the travel time datasets with a national employment micro dataset for 2016 from the 

Landelijk Informatiesysteem Arbeidsplaatsen (LISA) database, which provided the total number of jobs 

in each PC420. As in our GB study, data on job vacancies by occupational classes were not available so 

we used the total number of jobs as a proxy for employment opportunities. 

In order to account for the decreasing attractiveness of distant jobs, the job accessibility measure was 

calculated based on the widely used gravity model (Hansen, 1959), in which employment 

opportunities are discounted through an impedance function based on travel time. The impedance 

function was estimated separately for urban and rural areas, based on a (best fit) log-logistic function 

                                                           
20 Note that our job accessibility measures do not include employment opportunities in neighbouring countries 
as very few people work across the border: in 2012 only 17,000 workers living in the Netherlands had a job in 
Belgium or Germany, which is less than 0.3% of the Dutch working age population.  
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using observed trip travel times of commuters in the Dutch National Travel Survey (see Pritchard et 

al. (2019) for a more detailed description). 

6.3.2 Employment probability models 

In an important departure from our previous GB study (Bastiaanssen et al., 2021a), we combine a 

national cross-sectional employment micro dataset for the Netherlands with a national vehicle 

registration dataset to identify individuals with access to a household vehicle. We further allocated 

each individual in the dataset a unique measure of their level of public transport-and-bicycle job 

accessibility from their area of residence. This allowed us to examine the employment effects of job 

accessibility by public transport in combination with the bicycle, while controlling for vehicle 

ownership, for the population at large and for different geographical area types and population 

groups.  

Following our previous study, we employed binomial probit models to explain the relationship 

between job accessibility levels and individual employment probabilities, which can be expressed in 

equation 2 as follows:  

 

where EPi represents the employment probability for individual i (1 = employed, 0 = unemployed) as 

a function of: Ai representing the local job accessibility levels for individual i; Ii are individual and 

household characteristics for individual i; Ni are the neighbourhood characteristics for individual i; and 

vi is household vehicle ownership by individual i. 

The dependent variable and all individual and household explanatory variables were constructed from 

the Dutch Labour Force Survey (Enquête Beroepsbevolking, EBB) of 2016 (CBS, 2019), which was 

accessed remotely through a secure internet connection by special permission from Statistics 

Netherlands (CBS). The EBB micro dataset consists of a sample survey that annually covers 

approximately 395,000 individuals aged 15 and over and provides detailed information on current or 

past employment together along with detailed personal and household information. Since we are 

interested in the employment status of individuals, we excluded students and individuals outside the 

labour force (i.e. economically inactive individuals) from our dataset, resulting in a total of 176,876 

individuals. As the EBB includes annual population weights, our employment model allows us to 

provide estimates of employment rates for the Netherlands. 

Similar to our GB study, we constructed neighbourhood variables for all 4,071 four-digit postcode 

areas (PC4s) in the Netherlands (administrative areas with on average 1,900 households). As a 

measure of residential segregation, we constructed a neighbourhood variable based on the percent 

(2) 𝐸𝑃𝑖 = 𝑓(𝐴𝑖, 𝐼𝑖, 𝑁𝑖 , 𝑉𝑖) 
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unemployed (excluding students) in each PC4 area, as increased job competition and adverse social 

effects are expected to decrease employment prospects.  

We subsequently matched our public transport-and-bicycle job accessibility measure under Secure 

Lab conditions to each individuals’ PC4 code of residence in our EBB dataset and divided these by 

1,000,000 to normalise coefficients. Since the EBB does not provide information on the actual mode 

use for commutes by individuals, we assigned our job accessibility measure to all individuals in our 

sample. We further matched the EBB with a national vehicle registration dataset of 2016 from the 

Netherlands Vehicle Authority (RDW) to identify individuals with household access to a car or 

motorcycle. As this dataset only registers legal ownership of a vehicle, regardless of which household 

member uses the vehicle, we assigned each individual a dummy variable based on their access to a 

household vehicle. 

6.3.3 Descriptive statistics 

Table 6.1 shows the explanatory variables that are included as dummy or continuous variables in our 

employment models. In line with the Dutch labour force statistics (CBS, 2016), we expected age to 

increase individual employment probabilities as the unemployment rate in 2016 was highest (10.8%) 

among young people aged 15-29 and gradually decreases with increasing age (the average 

unemployment rate in The Netherlands was 6.6% in 2016). This age effect is assumed to diminish with 

each additional year as reflected by the age squared variable, which we divided by 100 to normalise 

coefficients. 

Consistent with our GB study, employment prospects of women are likely to be lower than men, which 

follows from their relatively higher unemployment rates; in 2016 this was 6.5% for women compared 

to 5.6 % for men (CBS, 2016). Being lower educated or a non-Western migrant is also related to higher 

unemployment rates of respectively 9.8% and 13.2% (compared to 6.0% and 3.6% for middle- and 

higher educated, and 7.2% for Western migrants and 4.9% for Dutch-born), which is typically attached 

to less marketable employment skills and higher overall job competition. 

The number of dependent children (aged < 12) in the household is further expected to reduce 

employment prospects due to increased caring responsibilities and we assess the differential effects 

of being a single household or single parent household, which are likely to increase financial 

constraints and decrease the size of the social networks that can be used for job search. 

In contrast with our GB study, we also included a dummy variable for unemployment history (ever 

been unemployed since age 15), which is likely to lower employment prospects as it may make 

individuals less attractive for employers. We further hypothesise that higher levels of public transport-



82 
 

and-bicycle job accessibility and household vehicle access are related to increased individual 

employment probabilities. 

Table 6.1 Descriptive statistics and expected effects of employment models 
Variables Continuous 

or dummy 
measure 

Mean (SD) Expected 
effects 

Dependent variable    

Employed (1); unemployed (0)  0.934 (0.357)  

Individual & Household variables    

Age  (continuous) 41.159 (12.275) + 

Age squared/100 (continuous) 18.40 (10.081) - 

Female  (dummy) 0.460 (0.498) - 

Low educated  (dummy) 0.132 (0.338) - 

Non-Western migrant  (dummy) 0.084 (0.310) - 

Unemployment history (dummy) 0.173 (0.381) - 

Young children < age 12  (continuous) 0.467 (0.821) - 

Single household  (dummy) 0.166 (0.370) - 

Single parent household (dummy) 0.049 (0.216) - 

Neighbourhood & accessibility 
variables 

   

Percent unemployed (excl. students) (continuous) 7.190 (5.735) - 

Public transport-and-bicycle job 
accessibility/1000000 

(continuous) 0.206 (0.186) + 

Household vehicle (dummy) 0.805 (0.402) + 

N    176.876  

Source: EBB 2016, CBS 

 

6.3.4 Controlling for endogeneity 

We applied an instrumental variable (IV) approach to control for endogeneity between job 

accessibility levels, vehicle ownership and individual employment probabilities (see Bastiaanssen et 

al. (2021a) for more on this). Following our previous GB study, we created an instrumental variable 

based on the population density in each PC4 (people/km2) as an instrument for public transport-and-

bicycle job accessibility, of which the Pearson correlation coefficient was statistically significant and 

strong at 0.75 while this was weak and insignificant for individual employment status. As an 

instrument for household vehicle ownership we followed a previous study by Hu (2016) and created 

a variable based on the share of households without vehicles in each PC4. The Pearson correlation 

coefficient between household vehicle ownership and the share of households with vehicle access in 

each PC4 is 0.32 and significant, while the correlation coefficient between the share of households 

with vehicle access and individuals’ employment status is insignificant. We also experimented with 

instruments based on car insurance premiums as applied by Raphael and Rice (2002) and with road 

infrastructure density, but these proved insignificant (see Table 11.7 in appendix). 
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To assess the impact of job accessibility and vehicle ownership on individual employment 

probabilities, each employment model estimated with the IV-approach was estimated in two stages. 

In the first stage model accessibility Ai and household vehicle access Vi were estimated as a function 

of all individual and household variables Ii and the neighbourhood variable Ni, plus our instrumental 

variables. In the second stage model, employment is estimated as a function of all Ii and Ni variables 

plus the predicted accessibility and vehicle ownership values, Ai and Vi, from the first stage regressions. 

The Wald Chi-Squared statistics of exogeneity for each employment model indicated whether we 

could reject the null hypothesis of exogeneity (P value <0.05) and report the estimates from the two-

stage model, which uses the estimated public transport-and-bicycle job accessibility measure and 

household vehicle ownership from the first stage model. For the models with insignificant Wald Chi-

Squared statistics, we did not reject the null hypothesis of exogeneity for explanatory variables and 

reported the estimates from the single stage model without instrumental variable. As before, we 

estimated all equations under the null hypothesis (single-stage model) and the alternative hypothesis 

(IV model) in order to compare the results (see Table 11.8 in appendix).  

6.4 Results and discussion 

In this section of the paper, we report the results of our employment models and compare these with 

the results of our previous GB study (Bastiaanssen et al., 2021a). While our GB study found that only 

individuals residing in urban areas would benefit from higher levels of public transport job 

accessibility, this relationship was not straightforward in London without controlling for individual car 

ownership. We therefore first examine whether similar patterns hold in urban and rural areas in the 

Netherlands. The base models with and without IV-approach for the Netherlands are provided in the 

Supplemental Appendix (Table 11.7), which again showed that our job accessibility and vehicle 

ownership coefficients increased in absolute value when applying the IV-approach, i.e. they are biased 

downwards in the single-stage probit model. In the first-stage regression, our instruments yielded a 

significant Kleibergen-Paap F-statistic of 64.11***, which is larger than the critical values in the Weak 

Identification F test, and so we reject the null-hypothesis that our instruments are weak. We also 

reported the Anderson-Rubin Wald F-statistic of 54.88***, which is >10 and therefore we can infer 

weak instrument robustness.  

We follow the strategy applied in our previous GB study and present in Table 6.2 our employment 

models based on the Urban-Rural classification as distinguished by Statistics Netherlands: urban areas 

(≥1000 addresses per km2) and rural areas (≤999 addresses per km2). As before, we reported all 

equations under the null hypothesis of exogeneity (Probit model) and the alternative hypothesis (IV 

Probit model) in order to compare the results. From the resulting Wald Chi-Squared statistics for the 
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employment model for urban areas, we reject the null hypothesis of exogeneity (i.e. job accessibility 

is found endogenous with employment) and use the estimates from the two-stage model which use 

the predicted values of accessibility from the first stage model. For the rural area model we did not 

reject the null hypothesis of exogeneity for explanatory variables and therefore use the estimates 

from the single stage probit model without instrumental variables. We expect smaller issues with 

endogeneity in rural areas, where job accessibility may simply be too low to yield differential effects 

on the relatively high employment rate. 

In line with the Dutch labour force statistics reported above (CBS, 2016), among the individual 

variables, a higher age slightly improves individual employment probabilities, which may be explained 

by the larger share of young people that are unemployed. This effect diminishes with each additional 

year of age, as indicated by the negative coefficient for age squared/100. Being female also decreases 

employment probabilities, which seems to follow from their relatively higher unemployment rate 

(92.3%) as compared with men (94.4%). 

Being lower educated or a non-Western immigrant also lowers individual employment probabilities, 

but particularly unemployment history decreases employment prospects. Having been unemployed 

in the past may make individuals less attractive for employers and is also related to lower levels of 

education amongst this group. 

Of the household variables, having more dependent children is only significant in the urban area 

model, where it indicates to decrease employment prospects, in which case caring responsibilities 

tasks may constrain access to employment. In line with our GB study findings, being single or a single 

parent household decreases individual employment probabilities. Having a partner may relieve some 

financial constraints and potentially provides a social network through which employment 

opportunities can be sought, while single parent households are clearly more constrained in their job 

uptake.  

The percentage unemployed in each neighbourhood also significantly decreases employment 

prospects in Urban and Rural areas, which may relate to higher levels of job competition and adverse 

social effects related to deprived neighbourhoods (see e.g. (Gobillon and Selod, 2007). 
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Table 6.2 Individual employment probabilities by urbanisation level 
Variables Coefficients (SE) Elasticities: 

+10% accessibility / 
Margin. effect veh Urban areas Rural areas 

 Probit IV Probit Probit IV Probit  

Dependent variable      

Emp. (1); unemp. (0)      

Individual & Household 
variables 

     

Age 0.172*** 
(0.004) 

0.165*** 
(0.012) 

0.130*** 
(0.005) 

0.128*** 
(0.048) 

 

Age squared/100 -0.203*** 
(0.004) 

-0.196*** 
(0.013) 

-0.154*** 
(0.006) 

-0.150* 
(0.059) 

 

Female -0.490*** 
(0.011) 

-0.490*** 
(0.012) 

-0.844*** 
(0.016) 

-0.716 
(0.511) 

 

Low educated -0.242*** 
(0.017) 

-0.221*** 
(0.031) 

-0.312*** 
(0.020) 

-0.336*** 
(0.055) 

 

Non-Western migrant -0.220*** 
(0.019) 

-0.226*** 
(0.021) 

-0.186** 
(0.060) 

-0.182* 
(0.083) 

 

Unemployment history -0.340*** 
(0.014) 

-0.331*** 
(0.023) 

-0.321*** 
(0.020) 

-0.297 
(0.153) 

 

Young children (< age 12) -0.041***  
(0.008) 

-0.044***  
(0.011) 

-0.007 
(0.011) 

-0.013 
(0.013) 

 

Single household -0.097*** 
(0.017) 

-0.042* 
(0.102) 

-0.023* 
(0.033) 

-0.301* 
(0.599) 

 

Single parent household -0.086*** 
(0.024) 

-0.045* 
(0.075) 

-0.034* 
(0.041) 

-0.207* 
(0.307) 

 

Neighbourhood & 
accessibility variables 

     

Percent unemployed (excl. 
students) 

-0.033*** 
(0.001) 

-0.033*** 
(0.002) 

-0.037*** 
(0.001) 

-0.033 
(0.021) 

 

Public transport-and-bicycle 
job accessibility/1,000,000 

0.322*** 
(0.034) 

 0.298** 
(0.112) 

 0.002 

Estimated public transport-
and-bicycle  job 
accessibility/ 1,000,000 

 0.606* 
(0.256) 

 -0.736 
(1.561) 

0.017 

Household vehicle 0.310*** 
(0.014) 

 0.166*** 
(0.026) 

 0.012 

Estimated Household 
vehicle 

 0.553 
(0.392) 

 -1.617 
(0.624) 

 

Constant -1.821*** 
(0.068) 

-1.967*** 
(0.186) 

-0.711*** 
(0.093) 

0.740 
(2.844) 

 

Wald Chi-Squared statistic 7349.78**
* 

7269.36**
* 

4753.16**
* 

6784.63**
* 

 

Wald Chi-Squared statistic 
of exogeneity 

 16.31***  1.27  

Pseudo R2 0.1229  0.1381   

N 112,217 62,440  

Mean PT-and-bicycle job 
accessibility 

270,928 71,564  

Mean Household vehicle 
rate 

76.2% 89.3%  

Mean employment rate 93.3% 95.0%  

Significance levels: *: 0.05% **: 0.01% ***: 0.001%. 
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Our public transport-and-bicycle job accessibility measure yields a significant and positive coefficient 

for urban areas and, while public transport job accessibility was non-significant in rural areas in Britain, 

we do find that our job accessibility measure is also significant in rural areas in the Netherlands. We 

derived employment elasticities to show changes in individual employment probabilities based on a 

10% increase in job accessibility levels21. For urban areas, a 10% increase in public transport-and-

bicycle job accessibility yields an employment elasticity of 0.017, which relates to a 0.17% increase in 

the employment rate. For rural areas, the employment elasticity is with 0.002 much lower, as their 

higher employment rates may make them less sensitive to job accessibility changes. 

Household vehicle ownership in non-significant in urban areas, while it is significant in rural areas in 

the Netherlands. We derived marginal effects of vehicle ownership on employment22, which showed 

that the uplift on employment probability from having access to a vehicle is 0.012. While traditional 

public transport services may not be a viable option to access jobs in these areas, having access to a 

vehicle could therefore increase employment prospects. 

Following the Spatial Mismatch literature, we may assume that employment prospects for low income 

and lower educated groups as well as young people are more sensitive to job accessibility differences, 

due to their generally lower employment rates and greater reliance on public transport services, which 

we examine in the next sections of this study. 

6.4.1 The impact of job accessibility and vehicle access by household income level 

We next assessed the effect of job accessibility by household income level, as people from low-income 

households typically have lower access to transport while being more often unemployed, which may 

make them more sensitive to job accessibility changes. In a departure from our previous GB study, 

which was based on neighbourhood income level data, we used a matching income dataset from 

Statistics Netherlands to group each individual based on the median annual disposable household 

income level: low income (≤ €44,912) and high income (≥ € 44,913), as shown in Table 6.3. 

From the resulting Wald Chi-Squared statistics of exogeneity we reject the null hypothesis of 

exogeneity for both the low and high income group and report the estimates from the two stage 

model which use the estimated job accessibility as an instrument from the first stage model. The 

variables in the models demonstrate a significance in line with the findings in the GB employment 

                                                           
21 Employment elasticities were calculated in STATA 15 using the model coefficients for the average individual 
in the models, in which we increased the estimated public transport-and-bicycle and car job accessibility levels 
by 10% while keeping all other variables constant. 
22 Marginal effects of vehicle ownership on employment were calculated in STATA 15 using the model 
coefficients for the average individual in the models, in which we increased vehicle ownership from 0 to 1, i.e. 
the percentage uplift on employment expected from vehicle ownership. 
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models, though with a non-significant association between having children and individual 

employment probabilities for the low income group and a non-significant association between a 

person being single or from a single parent household and employment for the high income group. 

The job accessibility levels again vary substantially between both income groups, with the lower 

income groups having slightly higher public transport-and-bicycle job accessibility levels. This may 

follow from their residence in low-income housing that historically has been concentrated in the urban 

periphery, as compared to high-income groups who tend to reside more often in low-urban residential 

areas. In line with our GB study, our estimated public transport-and-bicycle job accessibility measure 

is only a significant determinant of employment for the low income group, for whom a 10% 

accessibility increase yields an employment elasticity of 0.017, which amounts to a 0.17% increase in 

the employment rate. Household vehicle ownership is also significant for low-income groups only, 

which showed that the uplift on employment probability from having access to a vehicle is 0.055.  

Both job accessibility and household vehicle ownership are non-significant for the high-income group, 

who are more often employed so that variations in job accessibility may be less important as 

compared to personal skills for their employment prospects. 

Table 6.3 Individual employment probabilities by household income level 

Variables Coefficients (SE) Elasticities: 
+10% accessibility/ 
Margin. effect veh. 

≤ €44,912 ≥ €44,913 

 Probit IV Probit Probit IV Probit  

Dependent variable      

Emp. (1); unemp. (0)      

Individual & Household 
variables 

     

Age 0.139*** 
(0.004) 

0.126*** 
(0.010) 

0.172*** 
(0.004) 

0.150 
(0.094) 

 

Age squared/100 -0.169*** 
(0.005) 

-0.155*** 
(0.012) 

-0.200*** 
(0.005) 

-0.175 
(0.001) 

 

Female -0.525*** 
(0.014) 

-0.528*** 
(0.014) 

-0.710*** 
(0.013) 

-0.665* 
(0.253) 

 

Low educated -0.189*** 
(0.018) 

-0.154*** 
(0.027) 

-0.262*** 
(0.019) 

-0.211* 
(0.185) 

 

Non-Western migrant -0.221*** 
(0.025) 

-0.230*** 
(0.026) 

-0.166*** 
(0.028) 

-0.157* 
(0.089) 

 

Unemployment history -0.333*** 
(0.016) 

-0.313*** 
(0.022) 

-0.295*** 
(0.017) 

-0.273* 
(0.118) 

 

Young children (< age 12) -0.067***  
(0.010) 

-0.072***  
(0.010) 

0.012  
(0.009) 

0.002  
(0.034) 

 

Single household -0.036* 
(0.017) 

-0.112 
(0.052) 

-0.029 
(0.046) 

-0.279 
(0.775) 

 

Single parent household 0.005 
(0.024) 

-0.064 
(0.045) 

0.254*** 
(0.057) 

-0.341 
(0.234) 
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Neighbourhood & 
accessibility variables 

     

Percent unemployed (excl. 
students) 

-0.037*** 
(0.001) 

-0.036*** 
(0.002) 

-0.027*** 
(0.001) 

-0.025* 
(0.012) 

 

Public transport-and-
bicycle  job accessibility 
/1,000,000 

0.155*** 
(0.040) 

 0.510*** 
(0.042) 

  

Estimated public 
transport-and-bicycle  job 
accessibility /1,000,000 

 0.604*** 
(0.189) 

 1.021 
(1.161) 

 

0.017 

Household vehicle 0.326*** 
(0.016) 

 0.188*** 
(0.019) 

  

Estimated Household 
vehicle 

 0.760** 
(0.249) 

 1.182 
(2.924) 

0.055 

Constant -1.171*** 
(0.084) 

-1.365*** 
(0.115) 

-1.723*** 
(0.072) 

-2.348 
(1.1551) 

 

Wald Chi-Squared statistic 4863.39**
* 

5006.60**
* 

6978.50**
* 

8367.19**
* 

 

Wald Chi-Squared statistic 
of exogeneity 

 19.65***  10.02***  

Pseudo R2 0.1102  0.1353   

N 70,758 103,899  

Mean PT-and-bicycle job 
accessibility 

212,864 200,341  

Mean Household vehicle 
rate 

72.9% 87.1%  

Mean employment rate 90.2% 94.7%  

Significance levels: *: 0.05% **: 0.01% ***: 0.001%. 

 

6.4.2 The impact of job accessibility and vehicle access by age groups and educational level 

While our previous GB study found that mainly young and older people and low-educated individuals 

would benefit from improved public transport job accessibility, this was non-significant for middle-

aged and middle- and higher educated groups. We therefore examine differential employment 

sensitivities to job accessibility changes and household vehicle ownership for population subgroups, 

based on different age groups (15-24, 25-34, 35-49, 50-63) and three educational levels (low-, middle-

, high educated), following the labour market categorisation by Statistics Netherlands (CBS, 2016). 

As shown in Supplemental Appendix Table 11.9, for the age groups, public transport-and-bicycle job 

accessibility is again non-significant for young people aged 15-24. In contrast to our GB study, 

however, we do find that job accessibility is significant for all other age groups. A 10% increase in 

public transport-and-bicycle job accessibility, yields employment elasticities of 0.021 and 0.023 for the 

age groups 25-34 and 35-49, which then decreases to 0.006 for the highest age group. Yet, household 

vehicle ownership is significant for the youngest age group, which showed a substantial 0.127 uplift 

on employment probability from having access to a vehicle. The employment effect of vehicle access 

reduces to 0.034 and 0.015 for those aged 25-34 and 50-63 respectively, for whom their higher 
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employment rates are likely to be less sensitive to vehicle access changes (see also (Bastiaanssen et 

al., 2020) for a discussion). 

When looking at the results by education levels, we also find a different pattern as compared to our 

previous GB study (see Supplemental Appendix Table 11.10). Our public transport-and-bicycle job 

accessibility measure is significant for both low-educated and high-educated individuals, for whom a 

10% job accessibility increase yields an employment elasticity of 0.008 and 0.004 respectively. The 

higher vehicle ownership rates among middle-educated groups, is likely to make them less sensitive 

to job accessibility changes. This seems confirmed by our vehicle ownership variable, which showed 

that the uplift on employment probability from having access to a vehicle is 0.052 for middle-educated 

groups, while this is with 0.032 and 0.016 somewhat lower for low-educated and high-educated 

groups. Their greater reliance on public transport services thus seems to make these groups less 

sensitive to vehicle access. 

6.5 Conclusions 

The aim of this paper has been to assess and compare the relationship between job accessibility and 

employment probabilities, using new Dutch datasets and an expanded modelling approach to our 

previous study for Great Britain (Bastiaanssen et al., 2021a). The usage of national employment 

microdata in combination with a local-area public transport-and-bicycle job accessibility measure, 

national vehicle registration and household income datasets of The Netherlands is unique to this 

study. It empirically assesses whether higher job accessibility levels and household vehicle access 

would increase individual employment probabilities in this rather different land use and transport 

context, and which geographical areas and population groups would benefit most. The study controls 

for endogeneity in the relationship between both job accessibility, vehicle access and employment 

probabilities by applying an instrumental variable approach, which again showed that accessibility was 

a significant but endogenous determinant of employment. The accessibility coefficients were also 

consistently lower in the probit models as compared to our IV-probit models, which indicates that not 

adequately controlling for endogeneity underestimates the effect of job accessibility. 

While the association between job accessibility and employment outcomes has mainly been studied 

in relation to the Spatial Mismatch Hypothesis (Kain, 1968) in US metropolitan areas and, more 

recently, in some European cities and within our national GB study, The Netherlands, as many other 

western countries, has also experienced a strong decentralization of employment to peripheral 

locations near motorways, which are often poorly served by traditional public transport services and 

difficult to reach by bicycle. 
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The empirical findings of our study demonstrate that higher levels of public transport-and-bicycle job 

accessibility levels could increase the employment probabilities of the population at large: a 10% 

increase in public transport-and-bicycle job accessibility, keeping all other variables constant, yielded 

an employment elasticity of 0.014, which is higher than the elasticity of 0.003 for Great Britain. The 

greater reliance on cycling in combination with public transport for commuting and lower overall 

employment rates in the Netherlands (93.4% as compared to 95.0% in Britain) is likely to make Dutch 

workers more sensitive to changes in their public transport-and-bicycle job accessibility levels. While 

our previous GB study could not control for individual car ownership, we further found an uplift on 

employment probability from having access to a household vehicle of 0.038, which indicates that job 

seekers may benefit from vehicle access. We also find that these sensitivities vary substantially for 

different geographical areas and population groups. 

In line with the empirical evidence for Great Britain (Bastiaanssen et al., 2021a), our Dutch study found 

that individuals who reside in urban areas could benefit most from higher levels of public transport-

and-bicycle job accessibility. However, we also found that people in rural areas could benefit from 

better job accessibility, but vehicle access appeared to be the more important factor driving their 

employment outcomes. As the relatively household high vehicle ownership rates of 92% and 89,3% in 

Dutch and British rural areas seem to indicate that individuals are less dependent on public transport 

services, vehicle access may therefore yield similar employment effects in British rural areas. 

Our empirical analysis also showed that low-income groups could benefit from both improved public 

transport-and-bicycle job accessibility and household vehicle access, while we also do not find a 

significant relationship for high income groups in the Netherlands. 

In contrast to our British study, however, we found no effect of public transport-and-bicycle job 

accessibility on youth employment probabilities, while this was significant for all other age groups. 

Yet, household vehicle ownership was significant for the youngest age group, while this yielded lower 

employment effects for older age groups. Our study further showed that both lower- and higher-

educated groups could benefit from higher levels of public transport-and-bicycle job accessibility, 

while middle-educated groups were found to be most sensitive to household vehicle ownership. 

The empirical results of our study imply that employment outcomes of Dutch job seekers could be 

improved with higher levels of job accessibility and vehicle access, but targeted policy interventions 

in mainly urban areas and among low income groups without access to private vehicles would be 

needed to achieve this outcome. In turn, this could increase both the participation of people in society 

and the full utilization of the potential labour force, as previously referred to by the Dutch Scientific 
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Council for Government Policy (WRR, 2018) and the Council for the Environment and Infrastructure 

(Rli, 2020). 

As our job accessibility measure reflect the quality of the transport and land use system, an increase 

in job accessibility levels could potentially be achieved through improvements in availability, 

reliability, routing, speeds and frequencies of transport services, especially in off-peak hours, but also 

through the affordability of public transport fares and vehicle-related costs. The combined use of the 

bicycle and train in the Dutch context, substantially increases the geographical range by bicycle and 

door-to-door accessibility by train (Kager et al., 2016). Yet, the bicycle is mainly used as feeder mode 

to intercity train stations (for 40% of the train trip) and so accessibility could be enhanced when cycling 

gains a more important role in trips from the main train stations to the actual destination, which is 

currently only at 15% (KiM, 2016), and to and from other train stations and metro and tram stops. This 

would require targeted investments in bicycle infrastructure and facilities such as bicycle storage and 

shared-bicycle schemes provided at stations (see also Martens (2004), Geurs et al. (2016). This also 

implies that in Great Britain, enhancing bicycle use could substantially increase job accessibility levels, 

in particular when this is well integrated into the public transport system. 

While vehicle access can also clearly improve employment probabilities of job seekers, their limited 

financial resources may not allow them to purchase or maintain vehicles. However, vehicle donation 

programs in the US (e.g. Lucas & Nicholson, 2003) and ‘Wheels to Work’ schemes in the UK (Lucas, 

Tyler, & Christodoulou, 2009) have shown to improve people’s access to, and probability of, 

employment. 

As the decentralisation of both employment and housing over the past decades to car-based locations 

in the urban periphery has often made it more difficult for people without private vehicles to access 

jobs, planning housing and employment developments in closer proximity to each other could also 

help over the longer term to improve their accessibility to, and probability of, employment. It would 

require further case study research to look into the regional and local dimension that allows for 

geographically contextualised employment models to establish for which specific areas and 

population groups such transport and land use interventions would derive the greatest benefit. 
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7. Job accessibility and employment outcomes: a case study of the 

Rotterdam-The Hague Metropolitan Region 

Abstract 

This study examines whether better job accessibility would increase individual employment 

probabilities within a case study of the Rotterdam-The Hague Metropolitan Region. It combines 

employment microdata of the full regional population with a local-area public transport-and-bicycle 

job accessibility measure and vehicle registration data, while controlling for endogeneity through an 

instrumental variable approach. We find that better job accessibility and vehicle access increase 

individual employment probabilities, especially in dense urban areas. Low income groups would 

further benefit most and this effect decreases with increasing income levels. They may therefore 

benefit from targeted public policies to improve their access to employment opportunities. 

Keywords: accessibility, employment, public transport, bicycle, The Netherlands 
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7.1 Introduction 

This paper is the second study within the context of the Netherlands to examine the relationship 

between job accessibility, modelled at the micro-level of individuals, and individual employment 

outcomes for Dutch workers. In our first national study of the Netherlands (Bastiaanssen et al. (2021b), 

under review), we found that in particular individuals residing in urban areas as well as low income 

and low educated groups could benefit from higher job accessibility levels by public transport and 

bicycle, while people in rural areas and higher educated groups were more sensitive to higher car job 

accessibility levels. 

However, as the study was based on a small random population sample it could not establish whether 

this effect holds in metropolitan areas in the Netherlands, where travel times and distances are 

shorter and many people typically rely for their commuting on the bicycle and public transport 

services. It also remained unclear which urban areas and income groups could benefit most from 

improved job accessibility. 

In this follow-up study, and in a departure from our previous national study, we use administrative 

employment micro datasets providing a full population sample of the Rotterdam-The Hague 

Metropolitan Region (MRDH-region), to empirically examine the relationship between job accessibility 

and individual employment probabilities. By combining these administrative micro datasets with 

detailed urban-rural classification and household income datasets, we are able to examine the 

differential employment effects of job accessibility and car access for different urban areas and 

income groups in this metropolitan region. 

A study of the MRDH-region is particularly relevant as recent studies by De Koning et al. (2017) and 

Martens and Bastiaanssen (2019) found vast disparities in job accessibility levels between people with 

and without access to a car in the region, despite its extensive public transport and bicycle system: 

average public transport job accessibility levels in peak hours are just 40% of those by car and this 

drops to only 20% in off-peak hours. As a result, job seekers who rely on public transport services have 

been found to experience greater difficulties in getting access to jobs, which constrained their job 

uptake (Bastiaanssen and Martens, 2013). 

According to De Koning et al. (2017), these job accessibility disparities in the MRDH-region largely 

resulted from a spatial mismatch between the unemployed, who are mainly concentrated in social 

housing in the urban periphery of Rotterdam and The Hague, and an increasing decentralisation of 

employment to business parks in peripheral locations and near motorways, which are often poorly 

served by traditional public transport services and difficult to reach by bicycle. The MRDH Regional 
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Transport Authority has recently resolved that these accessibility disparities need to be reduced by 

increasing regional job accessibility by public transport and bicycle (MRDH, 2019). Yet, the extent to 

which increased job accessibility levels would also improve individual employment probabilities has 

not been examined in the region. 

The relationship between job accessibility and employment outcomes has been the subject of an 

increasing body of studies (see Bastiaanssen et al. (2020) for a recent literature review). Much of the 

early research is linked to the seminal work of Kain (1968) on the Spatial Mismatch Hypothesis, who 

argued that a major source accounting for inner-city unemployment in the US was to be found in poor 

access to job opportunities. Various studies in mainly US metropolitan areas have since shown that 

(gaining) car access and better car-based job accessibility generally improves individual employment 

probabilities, particularly in more car-dependent metropolitan areas, while the effect of public 

transport job accessibility tends to be mixed and strongly dependent on the suitability of public 

transport services to connect job seekers with employment locations (e.g. (Sanchez et al., 2004, Hu, 

2016, Cervero et al., 2002).  

More recently, some studies have focussed on less car-dependent European metropolitan areas, 

which typically found that both car access and higher levels of public transport job accessibility were 

associated with increased employment prospects, in the Paris metropolitan area (Korsu and 

Wenglenski, 2010, Gobillon et al., 2011), and in the Barcelona and Madrid metropolitan areas (Matas 

et al., 2010, Di Paolo et al., 2014). By choosing a Dutch metropolitan case study we aim to test whether 

the same relationship holds in this rather different land use and transport context, with relatively 

compact urban areas and an extensive public transport and bicycle network. For example, over 25% 

of all commutes in the MRDH-region are made by public transport and up to 30% by bicycle, as 

compared to respectively 8% and 21% at the national level, and the bicycle is further used for 25% of 

all metro- and train journeys in the region as an access mode to the stations (KiM, 2016, Rotterdam, 

2018, Rotterdam, 2016). This implies a much higher dependence on cycling and public transport 

services in the MRDH-region and so improved job accessibility may therefore yield larger employment 

effects. 

While our previous national study of the Netherlands, as well as prior studies in various US and EU 

metropolitan areas, have relied on small (Census-based) populations samples, this is the first time to 

our knowledge that administrative micro datasets of the full population have been used to examine 

the relationship between job accessibility and individual employment probabilities. By combining 

these datasets with our previously developed local area-based public transport-and-bicycle job 

accessibility measure and vehicle registration and household income datasets, we were able to 
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examine the differential employment effects for different urban areas and income groups in the 

region. We further control for endogeneity in the relationship between job accessibility, vehicle access 

and employment probabilities, by applying an instrument variable approach. 

7.2 Data and methods 

In this section we present in section 7.2.1 our Dutch case study area of the Rotterdam-The Hague 

Metropolitan Region, followed by the estimation of our employment probability models in section 

7.2.2, including controls for endogeneity in section 7.2.3. 

7.2.1 Case study area 

The case study of this paper is the Rotterdam-The Hague metropolitan region (MRDH) in the 

Netherlands, which entails the Rotterdam Metropolitan Area and The Hague Metropolitan Area 

(Figure 7.1). It has approximately 2.3 million residents and is part of the Southern Randstad area, 

which constitutes the most densely populated area of the Netherlands with approximately half of the 

population and jobs in just a quarter of the country's area (Geurs and Ritsema van Eck, 2003). The 

MRDH-region constitutes a labour market area with firmly established daily commute patterns 

between Rotterdam and The Hague and has a dense road network and as well as an extensive public 

transport and bicycle infrastructure. 

Rotterdam is the second largest metropolitan area of the Netherlands (after the Amsterdam 

metropolitan area) with a population of nearly 1.2 million residents. It is also notorious for its high 

unemployment levels of around 8.2% (up to 11% in the city of Rotterdam), while this is around 6.0% 

for the Netherlands (CBS, 2016). The city itself is divided by the river ‘Nieuwe Maas’, with the city 

centre and most jobs located on the northern river-bank while the unemployed are largely 

concentrated in social housing in Rotterdam-South. Bastiaanssen and Martens (2013) have previously 

pointed at a spatial mismatch between the public transport network, with mainly radial connections 

provided by tram, metro and train services to the city centre, and (low-skilled) employment 

opportunities that have been increasingly located on industrial parks in the urban periphery. 

The Hague comprises the fourth largest Metropolitan Area of the Netherlands, with a population of 

1.1 million residents. The unemployment level is with 7.7% the second highest of the Netherlands. 

The city also has the highest socioeconomic segregation of the Netherlands (PBL, 2010), with pockets 

of unemployment in deprived neighbourhoods in and around the city centre. The Hague further has 

an extensive bus, tram and train network connecting all neighbourhoods to the city centre. 
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Figure 7.1 Map of the Rotterdam-The Hague Metropolitan Region 
 

7.2.2 Employment probability models 

Where our previous Dutch national study and other prior metropolitan area studies have typically 

relied on small sample-based datasets, this current study uses a cross-sectional administrative 

employment micro dataset that provides a full population sample of the Rotterdam-The Hague 

metropolitan region (MRDH-region). This allowed us to allocate each individual in the region a unique 

measure of their level of public transport-and-bicycle job accessibility from their area of residence and 

their access to a household vehicle.  

Following our previous study (Bastiaanssen et al., 2021b) we employed binomial probit models to 

explain the relationship between job accessibility and individual employment probabilities, which can 

be expressed in equation 1 as follows: 

 

where EPi represents the employment probability for individual i (1 = employed, 0 = unemployed) as 

a function of: Ii are individual and household characteristics for individual i; Ni are the neighbourhood 

characteristics for individual i; Ai representing the local accessibility levels for individual i; and Vi 

indicating household vehicle access by individual i. 

All variables were constructed from administrative datasets of the MRDH-region, based on the 

national Social Statistical Datasets for 2015 (Sociaal Statistische Bestanden, SSB), and were accessed 

(1) 𝐸𝑃𝑖 = 𝑓(𝐴𝑖, 𝐼𝑖, 𝑁𝑖 , 𝑉𝑖) 
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under Secure Lab conditions by special permission from Statistics Netherlands (CBS). The Social 

Statistical Datasets consist of microdata covering all individuals residing in the MRDH region, including 

detailed individual and household characteristics, employment status, and the four-digit postcode 

(PC4) of the residence location of each individual. Since unemployment status was not registered, we 

identified those in the labour force but not in work by excluding people outside the potential labour 

force (aged other than 15-65), those registered as students, and those receiving pensions or benefits 

due to work-impeding illnesses or incapacity to work. This indirect method for classifying individuals 

as unemployed therefore includes those who are able but not willing to enter employment (i.e. the 

non-active) and thus overestimates the number of unemployed. Since non-active people are unlikely 

to respond to accessibility changes, our employment models may underestimate the potential 

response of the actual unemployed to job accessibility changes. 

Table 7.1 shows the explanatory variables included in our employment models for the Rotterdam and 

The Hague Metropolitan Areas, in which we followed our previous study (Bastiaanssen et al., 2021b), 

under review) for reasons of comparability. We expected age to increase individual employment 

probabilities as youth unemployment is relatively high in Rotterdam and The Hague. This is assumed 

to diminish with increasing age, for which we included an age squared variable, divided by 100 to 

normalise coefficients. Employment probabilities among women are expected to be lower than 

among men, following their lower employment rates (71.5% among women as compared to 82.5% 

among men) in part due to constraints from domestic commitments. Being low educated or non-Dutch 

is generally attached to lower employment skills and higher overall job competition, which is clearly 

more present among people in Rotterdam and thus likely to decrease their employment probabilities. 

We also included a dummy variable for unemployment history (having been unemployed in the past 

5 years), which is likely to lower employment prospects as it may make individuals less attractive for 

employers. The number of dependent children (aged < 12) in the household is further expected to 

reduce employment prospects due to increased caring responsibilities and we assess the differential 

effects of being a single household or single parent household, which may increase financial 

constraints and decrease the size of the social networks that can be used for job search. 

Similar to our previous Dutch study, we constructed neighbourhood variables for all 296 four-digit 

postcode areas (PC4s) in the MRDH-region (PC4s are administrative areas with approximately 3,500 

households in each). As a measure of residential segregation, we included a variable based on the 

percent unemployed in each PC4, as increased job competition and adverse social effects are expected 

to decrease employment prospects. We next included our previously developed gravity-based public 

transport-and-bicycle job accessibility measure (see Bastiaanssen et al., 2021, under review), which 

provides the number of reachable jobs by public transport in combination with the bicycle from each 
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PC4 areas in the morning peak hours (6:00 – 9:00 am). In brief, this measure combined a national 

employment micro dataset for 2016 from the Landelijk Informatiesysteem Arbeidsplaatsen (LISA) 

database with public transport travel time datasets developed by Pritchard et al. (2019) for all PC4s in 

the MRDH-region, which incorporates cycling as a feeder mode to the main train stations if this is 

faster than walking or public transport (i.e. bus, tram or metro) and uses cycling as an alternative for 

public transport when destinations up to 30 minutes away can be reached in less travel time. It further 

accounts for accounts for decreasing attractiveness of distant jobs through an impedance function on 

travel time based on a (best fit) log-logistic function using detailed empirical public transport commute 

time data from the Dutch national travel survey (OViN). We matched our public transport-and-bicycle 

job accessibility measure under Secure Lab conditions to each individuals’ PC4 code of residence in 

our administrative dataset and divided these by 1,000,000 to normalise coefficients. Higher levels of 

public transport-and-bicycle job accessibility are hypothesised to increase employment prospects. 

As access to jobs for individuals with access to private vehicles is typically much higher than for people 

who rely on public transport services, which is likely to increase their employment prospects, we used 

a national vehicle registration dataset (RDW, 2015) to identify individuals with access to a household 

car, van or motorcycle. Note that this dataset only registers legal ownership of a vehicle, regardless of 

which household member uses the vehicle, and so we assigned a dummy variable to each individual 

with access to a household vehicle.  

Table 7.1 Descriptive statistics of employment models for Rotterdam and The Hague 
Variables  Rotterdam 

Metropolitan Area 
The Hague 

Metropolitan Area 
Expected 
effects 

 Continuous or 
dummy measure 

Mean (SD) Mean (SD)  

Dependent variable     

Employed (1); Unempl. (0)  0.766 (0.423) 0.776 (0.417)  

Individual &  
Household variables 

    

Age  (continuous) 42.186 (12.123) 42.103 (12.061) + 

Age squared/100 (continuous) 19.267 (10.306) 19.181 (10.241) - 

Female  (dummy) 0.499 (0.500) 0.497 (0.500) - 

Low educated  (dummy) 0.150 (0.357) 0.123 (0.328) - 

Non-Dutch ethnicity  (dummy) 0.275 (0.447) 0.306 (0.461) - 

Unemployment history  
past 5 years 

(dummy) 0.242 (0.428) 0.222 (0.416) - 

Young children < age 12  (continuous) 0.327 (0.734) 0.358 (0.768) - 

Single household  (dummy) 0.206 (0.404) 0.214 (0.410) - 

Single parent household (dummy) 0.097 (0.296) 0.087 (0.282) - 

Neighbourhood &  
Accessibility variables 

    

Percent unemployed 
(excl. students) 

(continuous) 0.111 (0.079) 0.089 (0.062) - 

Public transport-and-bicycle 
job accessibility/1,000,000 

(continuous) 0.373 (0.167) 0.398 (0.122) + 
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Household vehicle 
ownership 

(dummy) 0.707 (0.455) 0.690 (0.463) + 

N  652,199 561,867  

Source: SSB datasets CBS, 2015 

 

7.2.3 Controlling for endogeneity 

To control for endogeneity in the relationship between public transport-and-bicycle job accessibility, 

vehicle access and individual employment probabilities, we followed a strategy used in our previous 

study (Bastiaanssen et al., 2021b) by applying an instrumental variable (IV) approach. In this study, 

and in a departure from prior studies in metropolitan areas (e.g. (Korsu and Wenglenski, 2010, Matas 

et al., 2010), we deal with endogeneity of both public transport-and-bicycle job accessibility and 

vehicle access. 

Following our previous study, we created an instrumental variable based on population densities in 

each PC4 to estimate public transport-and-bicycle job accessibility: the Pearson correlation coefficient 

between population densities and public transport-and-bicycle job accessibility levels is significant at 

0.65 while the correlation between population densities and individual employment status is 

insignificant. Since vehicle ownership is also clearly endogenous to employment status, we followed 

a strategy applied by Hu (2016) and created an instrumental variable for individual vehicle ownership 

based on the share of households with vehicles in each PC4. The Pearson correlation coefficient 

between the share of households with vehicle access in each PC4 and individual households’ vehicle 

ownership is significant at 0.43, but the correlation coefficient between the share of households with 

vehicle access and individuals’ employment status is insignificant. 

To assess the impact of our public transport-and-bicycle job accessibility measure and household 

vehicle access on individual employment probabilities, each employment model estimated with the 

IV-approach was estimated in two stages. In the first stage model accessibility Ai and household 

vehicle access Vi were estimated as a function of all individual and household variables Ii and the 

neighbourhood variable Ni plus our instrumental variables. In the second stage model, employment is 

estimated as a function of all Ii and Ni variables plus the predicted values of accessibility Ai, and 

household vehicle access Vi from the first stage regression. The Wald Chi-Squared statistics for each 

model indicated whether we could reject the null hypothesis of exogeneity (P value <0.05) and report 

the estimates from the two-stage model, which uses the predicted value of accessibility from the first 

stage model. 
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7.3 Results and discussion 

In this section of the paper, we first present in section 7.3.1 the public transport and car job 

accessibility patterns in the MRDH-region. We then report and discuss the results of our employment 

models for the Rotterdam and The Hague Metropolitan Areas in section 7.3.2, including sub-models 

by urbanisation level in section 7.3.3 and by household income level in section 7.3.4. 

7.3.1 Public transport and car job accessibility pattern in the MRDH-region 

The spatial patterns of the public transport and car job accessibility measures for the MRDH-region 

are visualized on four-digit postcode level (PC4) using ArcGIS. Figure 7.2a shows the spatial distribution 

of public transport-and-bicycle job accessibility in morning peak time in the MRDH-region, as classified 

on the basis of 5 breaks in the data. The darker PC4 areas represent higher levels of accessibility to 

employment, and vice versa. This implies that job seekers residing in accessibility-rich PC4s have 

greater access to jobs and, therefore, will be more likely to gain and retain employment than job 

seekers living in accessibility-poor PC4s, all else equal. The figure shows that the areas with the highest 

levels of public transport accessibility are mainly concentrated in and around the city centres of 

Rotterdam and The Hague, with lower levels of accessibility outwards to the periphery. This 

accessibility pattern reflects the radial nature of the public transport network, which is characterized 

by a concentration of public transport services on the main corridors in the urban centres, with often 

poor connections to peripheral employment locations. Car job accessibility in morning peak time is 

presented in Figure 7.2b, for which we multiplied our breaks in the data by five to show the spatial 

pattern of accessibility. Apart from the more sparsely populated south-western periphery, all PC4s in 

the MRDH-region can be considered accessibility-rich due to the dense road infrastructure, which 

even increases when congestion levels are lower in off-peak hours. This clearly shows the substantial 

advantage vehicle owners have in terms of job accessibility and suggests that the relevant variable to 

approximate their job accessibility is not commuting time, but rather the availability of a vehicle within 

the household, as indicated by the household vehicle dummy in our employment models. 
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Figure 7.2 (a) Public transport-and-bicycle job accessibility; (b) Car job accessibility 
 

7.3.2 Employment models for Rotterdam and the MRDH-region 

In this section we report and discuss the results of our employment models for the Rotterdam and 

The Hague Metropolitan Areas, in order to examine the differential employment effects of public 

transport-and-bicycle job accessibility and vehicles access in both areas (see Table 7.2). We report the 

employment model for the MRDH-region in the appendix (Table 11.11). The first stage results from 

our employment models demonstrated that our instruments were significant and strong predictors of 

job accessibility and vehicle access. The Wald Chi-Squared statistics of exogeneity for each 

employment model in Table 7.2 indicated that we could reject the null hypothesis of exogeneity (P 

value <0.05) and report the estimates from the two-stage model, which uses the predicted values of 

job accessibility and vehicle access from the first stage model. 

Among the individual and household variables, a higher age only slightly improves individual 

employment probabilities in The Hague, which can be explained by its relatively low youth 

employment rate (70,5% for those up to age 25), while in Rotterdam especially older age groups have 

lower employment rates (73.8% for youth as compared to 69.5% for those over age 55). This age effect 

diminishes with each additional year of age, as indicated by the negative coefficient for age 

squared/100. Females clearly have lower employment prospects, which seems to follow from their 

lower employment rates as compared to males. Being low-educated also lowers individual 

employment probabilities, but particularly unemployment history decreases the employment 

prospects. Having been unemployed in the past 5 years may make individuals less attractive for 

employers and is related to lower levels of education. While being non-Dutch by birth also decreases 

employment prospects in The Hague it yields a positive coefficient in Rotterdam, which may follow 

from the higher employment rate among Western migrants (67.7%), as compared to non-Western 

migrants (56.2%). 
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Of the household variables, having more dependent children also decreases the employment 

prospects, which may indicate that caring tasks and/or lack of suitable childcare constrains their access 

to employment. On the other hand, being a single household or a single parent household is, after 

controlling for other individual and household characteristics, related to higher employment 

prospects in both employment models. This seems to imply that having a partner does not relieve 

financial constraints and/or provide a social network through which employment can be sought.  

Higher percentages unemployed in each neighbourhood further significantly decreases employment 

prospects in the The Hague Metropolitan Area, as people are likely to experience higher job 

competition by other job seekers for relatively fewer employment opportunities. For the Rotterdam 

Metropolitan Area this variable is not significant, which may follow from the greater dispersion of 

unemployment across Rotterdam. 

Table 7.2 Individual employment probabilities for Rotterdam and The Hague 
Variables Rotterdam 

Metropolitan Area 
Coefficients (SE) 

The Hague 
Metropolitan Area 

Coefficients (SE) 

Elasticities:  
+10% accessibility/ 
+1 HHVehicle 

Dependent variable    

Employed (1); Not employed (0)    

Individual & Household variables    

Age 0.004  
(0.004) 

0.041***  
(0.002) 

 

Age squared/100 -0.011* 
(0.005) 

-0.070*** 
(0.003) 

 

Female -0.154*** 
(0.019) 

-0.269*** 
(0.007) 

 

Low educated -0.062*** 
(0.018) 

-0.211*** 
(0.007) 

 

Non-Dutch ethnicity 0.085*** 
(0.026) 

-0.228*** 
(0.016) 

 

Unemployment history -0.205*** 
(0.042) 

-0.582*** 
(0.017) 

 

Young children (< age 12) -0.038*** 
(0.002) 

-0.050*** 
(0.003) 

 

Single household 0.758*** 
(0.014) 

0.541*** 
(0.014) 

 

Single parent household 0.506*** 
(0.013) 

0.237*** 
(0.011) 

 

Neighbourhood & accessibility 
variables 

   

Percent unemployed 
(excl. students) 

-0.036 
(0.025) 

-0.928*** 
(0.033) 

 

Estimated public transport-and-
bicycle job accessibility/1,000,000 

1.148***  
(0.037) 

1.356***  
(0.054) 

0.125 | 0.069 

Estimated household vehicle 
ownership 

2.487*** 
0.019 

2.002*** 
0.031 

0.199 | 0.068  

Constant -1.565***  
(0.046) 

-1.325***  
(0.041) 

 

Wald Chi-Squared statistic 900540.79*** 258427.99***  
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Wald Chi-Squared statistic of 
exogeneity 

271.20*** 855.41***  

Pseudo R2    

N 652,199 561,867  

Mean job accessibility level 372,957 397,597  

Mean hhvehicle rate 70.7% 69.0%  

Mean employment rate 76.3% 77.6%  

Significance levels: *: 0.05% **: 0.01% ***: 0.001%. 

 

The estimated public transport-and-bicycle job accessibility variables yield a significant and positive 

coefficient in both models, indicating that higher levels of job accessibility would increase individual 

employment probabilities. We derived employment elasticities to illustrate changes in individual 

employment probabilities based on a 10% increase in public transport-and-bicycle job accessibility 

levels23. For the Rotterdam Metropolitan Area, a 10% increase in public transport-and-bicycle job 

accessibility yields an employment elasticity of 0.125, which would imply a 1.25% increase in the 

employment rate. For the The Hague Metropolitan Area, a corresponding employment elasticity of 

0.069 was estimated based on a 10% increase in public transport-and-bicycle job accessibility, which 

would relate to a 0.69% increase in the employment rate. The larger employment sensitivity in the 

Rotterdam Metropolitan Area is likely to follow from their lower employment levels and relatively low 

public transport-and-bicycle job accessibility levels. 

When we turn to the estimated household vehicle access variable, we also find a significant and 

positive coefficient. The uplift on employment probability from having access to a vehicle is 0.199 for 

the Rotterdam Metropolitan Area and with 0.068 somewhat lower for the The Hague Metropolitan 

Area. Again, the larger employment sensitivity in the Rotterdam Metropolitan Area likely follows from 

the lower unemployment levels and higher car-dependence.  

Following the Spatial Mismatch literature, we may assume that disadvantaged populations groups and 

areas would be most sensitive to public transport-and-bicycle job accessibility and vehicle access, 

which we examine in the next sections.  

7.3.3 The impact of job accessibility and vehicle access by urbanisation level 

Since traditional public transport services have been increasingly concentrated along the main 

corridors of urban centres, while many unemployed reside in social housing in the urban periphery, 

we may assume that higher levels of public transport-and-bicycle job accessibility and car access 

                                                           
23 We calculated employment elasticities using the model coefficients of the whole sample, using the means 
for the average individual, in which we increased the estimated job accessibility levels by 10%, while keeping 
all other variables constant. 
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would yield the largest effects in dense urban areas. In our previous Dutch study, we found a 

significant and positive effect for urban areas, however, we were not able to assess which urban areas 

would benefit most. In this section we therefore examine the differential employment effects of public 

transport-and-bicycle job accessibility and vehicle access for different urban areas, based on the 

detailed Urban-Rural classification as distinguished by Statistics Netherlands (Table 7.3): very high 

urban areas (≥ 2.500 addresses per km2), high urban areas (2.499 to 1.500 addresses per km2), 

moderate urban areas (1.499 to 1.000 addresses per km2), low urban areas (≤ 999 addresses per km2). 

For all employment models we reject the null hypothesis of exogeneity and report the estimates from 

the two stage model which use the estimated job accessibility and vehicle access from the first stage 

model. The variables in all employment models demonstrate a significance in line with the findings in 

our previous models, with a positive association between increasing age, being single or a single 

parent and being employed, while most other variables show the expected negative impacts on 

employment probabilities. 

Table 7.3 Individual employment probabilities by urbanisation level 
Variables Coefficients (SE) Elasticities:  

+10% accessibility/ 
+1 HHVehicle Very high 

urban 
High urban Moderate 

urban 
Low urban 

Dependent variable      

Empl. (1); Not empl. (0)      

Individual & Household 
variables 

     

Age -0.000  
(0.002) 

0.039***  
(0.003) 

0.093***  
(0.004) 

0.027***  
(0.006) 

 

Age squared/100 -0.018*** 
(0.003) 

-0.063*** 
(0.004) 

-0.134*** 
(0.004) 

-0.048*** 
(0.008) 

 

Female -0.146*** 
(0.009) 

-0.318*** 
(0.017) 

-0.602*** 
(0.010) 

-0.285*** 
(0.039) 

 

Low educated -0.149*** 
(0.010) 

-0.081*** 
(0.016) 

-0.364*** 
(0.022) 

-0.088*** 
(0.026) 

 

Non-Dutch ethnicity -0.009 
(0.018) 

-0.060* 
(0.024) 

-0.535*** 
(0.074) 

0.304*** 
(0.060) 

 

Unemployment history -0.305*** 
(0.023) 

-0.478*** 
(0.037) 

-1.154***   
(0.036) 

-0.364*** 
(0.070) 

 

Young children (< age 12) -0.065*** 
(0.002) 

-0.015*** 
(0.003) 

-0.027*** 
(0.007) 

-0.006 
(0.007) 

 

Single household 0.639*** 
(0.011) 

0.729*** 
(0.020) 

0.096 
(0.166) 

0.996*** 
(0.025) 

 

Single parent household 0.369*** 
(0.011) 

0.458*** 
(0.016) 

0.017 
(0.100) 

0.451*** 
(0.023) 

 

Neighbourhood & 
accessibility variables 

     

Percent unemployed (excl. 
students) 

-0.386*** 
(0.022) 

-0.177*** 
(0.040) 

-0.048 
(0.171) 

-0.169* 
(0.069) 

 

Estimated PT job 
accessibility/1,000,000 

1.438*** 
(0.043) 

0.933*** 
(0.086) 

0.556***  
(0.085) 

1.120*** 
(0.091) 

0.140 | 0.086 
0.023 | 0.057 



105 
 

Estimated household vehicle 
ownership 

2.196*** 
(0.017) 

2.515*** 
(0.044) 

0.497 
(0.053) 

3.025*** 
(0.069) 

0.127 | 0.205 
0.194 

Constant -1.252*** 
(0.034) 

-1.913*** 
(0.072) 

-0.004  
(0.434) 

-2.435*** 
(0.105) 

 

Wald Chi-Squared statistic 703631.04
*** 

222983.58
*** 

19964.30*
** 

62542.72*
** 

 

Wald Chi-Squared statistic 
of exogeneity 

768.13*** 393.12*** 12.79** 365.35**  

N 679,061 334,522 134,469 66,014  

Mean job accessibility level 470,763 307,158 243,511 173,700  

Mean hhvehicle rate 59.7% 81.0% 86.1% 86.2%  

Mean employment rate 72.4% 81.5% 85.9% 84.9%  

Significance levels: *: 0.05% **: 0.01% ***: 0.001%. 

 

The estimated public transport-and-bicycle job accessibility variables show a significant positive sign 

for all urban areas, in line with the findings in our previous Dutch study, but with the strongest effects 

in very high urban areas that gradually decreases towards low urban areas. A 10% increase in public 

transport-and-bicycle job accessibility yields an employment elasticity of 0.140 for very high urban 

areas, where the relatively low employment rates will be more sensitive to job accessibility changes, 

which then decreases to 0.086 in high urban areas. In medium and low urban areas, the employment 

elasticities drop to 0.023 and 0.057 respectively, where the relatively high employment rates and 

higher vehicle ownership levels may make people less dependent on public transport services.  

The estimated household vehicle access yields the highest coefficients in high and low urban areas. 

The uplift on employment probability from having access to a household vehicle is 0.127 in very high 

urban areas, which then increases to 0.205 in high urban areas where public transport-and-bicycle job 

accessibility levels are lower. While vehicle access is non-significant in moderate urban areas, it yields 

an elasticity of 0.194 in low urban areas, where people are likely to be more dependent on private 

transport. 

7.3.4 The impact of job accessibility and vehicle access by household income quartile 

Since lower income groups are more likely to be unemployed, we may assume that they would benefit 

most from higher levels of public transport-and-bicycle job accessibility and household vehicle access. 

Our previous Dutch study found a significant and positive effect for individuals classified as low income 

based on the national median disposable household income level, but it could not establish differential 

employment effects for different low or high income groups and did not find significant effects for 

high income households. In this study we therefore used a similar matching administrative income 

dataset from Statistics Netherlands to group each individual in the MRDH-region in income quartiles, 

based on their registered disposable household income. We report the employment models for 

Rotterdam and The Hague in Table 11.12 in the appendix. 
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For all employment models in Table 7.4 we rejected the null hypothesis of exogeneity and report the 

estimates from the two stage model, which use the estimated and public transport-and-bicycle job 

accessibility household vehicle access from the first stage model. 

The estimated public transport-and-bicycle job accessibility variables are significant and positive in all 

models, which clearly yield the strongest effect for the lowest income quartile and then gradually 

decreases with an increasing income level. A 10% increase in public transport-and-bicycle job 

accessibility yields an employment elasticity of 0.395 for the first income quartile, which seems to 

follow from the very low employment rate of 44.7% that will be more sensitive to job accessibility 

changes. The employment elasticity then decreases to 0.139 for individuals in the second income 

quartile, for whom the substantially higher employment rate is likely to be less sensitive to job 

accessibility changes. For individuals in the third income quartile the results are barely significant, 

which indicates that their employment status is not sensitive to accessibility changes, while this 

slightly increases again for the for the fourth income quartile. 

For the estimated household vehicle ownership variable we find a similar pattern, showing decreasing 

employment effects from vehicle access with increasing income levels. For the lowest income quartile, 

the uplift on employment probability from having access to a household vehicle is 0.413 and 0.229 for 

the second income quartile, while the employment sensitivity is again much smaller for higher income 

groups. 

Table 7.4 Individual employment probabilities by household income quartile 
Variables Coefficients (SE) Elasticities:  

+10% accessibility/ 
+1 HHVehicle 1st income 

quartile 
2nd income 
quartile 

3rd income 
quartile 

4th income 
quartile 

Dependent variable      

Empl. (1); Not empl. (0)      

Individual & Household 
variables 

     

Age -0.021***  
(0.003) 

-0.004  
(0.005) 

0.044***  
(0.005) 

0.075***  
(0.005) 

 

Age squared/100 -0.001 
(0.003) 

-0.116** 
(0.006) 

-0.071*** 
(0.005) 

-0.120*** 
(0.005) 

 

Female 0.028*** 
(0.007) 

-0.369*** 
(0.033) 

-0.608*** 
(0.016) 

-0.410*** 
(0.023) 

 

Low educated -0.110*** 
(0.016) 

-0.205*** 
(0.020) 

-0.272*** 
(0.009) 

-0.260*** 
(0.011) 

 

Non-Dutch ethnicity 0.049* 
(0.023) 

-0.134*** 
(0.041) 

-0.348*** 
(0.032) 

-0.284*** 
(0.032) 

 

Unemployment history -0.382*** 
(0.037) 

-0.503*** 
(0.059) 

-0.896***   
(0.034) 

-0.789*** 
(0.047) 

 

Young children (< age 12) -0.089*** 
(0.007) 

-0.082*** 
(0.004) 

-0.022* 
(0.009) 

-0.022*** 
(0.004) 
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Single household 0.734*** 
(0.007) 

1.020*** 
(0.060) 

0.879*** 
(0.023) 

0.561*** 
(0.043) 

 

Single parent household 0.244*** 
(0.027) 

0.495*** 
(0.009) 

-0.363*** 
(0.021) 

-0.223*** 
(0.014) 

 

Neighbourhood & 
accessibility variables 

     

Percent unemployed (excl. 
students) 

-0.438*** 
(0.053) 

-0.422*** 
(0.039) 

-0.238*** 
(0.057) 

-0.389*** 
(0.056) 

 

Estimated PT job 
accessibility/1,000,000 

0.907*** 
(0.060) 

1.009*** 
(0.113) 

0.432*  
(0.169) 

1.241*** 
(0.080) 

0.395, 0.139, 
0.012, 0.034 

Estimated household vehicle 
ownership 

2.083*** 
(0.058) 

1.585*** 
(0.118) 

0.792** 
(0.251) 

2.173*** 
(0.153) 

0.413, 0.229, 
0.029, 0.036 

Constant -0.495*** 
(0.070) 

-0.229 
(0.123) 

0.439*  
(0.223) 

-1.949*** 
(0.172) 

 

Wald Chi-Squared statistic 115631.62
*** 

112812.16
*** 

43003.28*
** 

82680.31*
** 

 

Wald Chi-Squared statistic 
of exogeneity 

362.26*** 56.53** 17.71*** 242.28***  

N 171,333 220,986 308,031 460,501  

Mean job accessibility level 434,029 415,364 378,036 352,165  

Mean hhvehicle rate 30.4% 56.8% 77.9% 87.8%  

Mean employment rate 44.7% 71.5% 85.3% 91.9%  

Significance levels: *: 0.05% **: 0.01% ***: 0.001%. 

 

7.4 Concluding remarks: public policy implications 

This study was the first addressing the impact of job accessibility on individual employment 

probabilities within the context of the Rotterdam-The Hague Metropolitan Region, using new Dutch 

employment micro datasets. While our previous national study of the Netherlands (Bastiaanssen et 

al., 2021b), under review), as well as other prior studies in US and EU metropolitan areas, have relied 

on small (Census-based) populations samples, this is the first time to our knowledge that 

administrative employment micro datasets of the full population have been used for this purpose. By 

combining these micro datasets with a local area-based public transport-and-bicycle job accessibility 

measure and vehicle registration and income datasets, we were able to expand on our previous 

national study and examine in detail which geographical areas types and income groups could benefit 

from higher levels of public transport-and-bicycle job accessibility and household vehicle access. Our 

employment models were further corrected for endogeneity in the relationship between job 

accessibility, vehicle access and employment outcomes by applying an instrumental variable 

approach. 

While most of the early spatial mismatch studies were conducted within the context of US 

metropolitan areas and, more recently, in some EU cities, over the past decades, the Rotterdam-The 

Hague metropolitan area has also experienced an increasing decentralisation of employment to 
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peripheral business plots near highways that are often poorly served by public transport services and 

difficult to reach by bicycle. 

The empirical findings of this study showed, in line with our previous national study for the 

Netherlands (Bastiaanssen et al., 2021b) and prior studies in other European metropolitan areas (e.g. 

(Korsu and Wenglenski, 2010, Matas et al., 2010, Di Paolo et al., 2014), that higher levels of public 

transport-and-bicycle job accessibility and household vehicle access could increase individual 

employment probabilities in the Rotterdam-The Hague Metropolitan Region. These positive 

employment effects were found to be stronger in Rotterdam as compared to The Hague, which is 

likely to follow from the higher unemployment levels and relatively fewer (matching) job opportunities 

in Rotterdam. 

In line with our previous national study for the Netherlands, we found that individuals who reside in 

urban areas would benefit from higher levels of public transport-and-bicycle job accessibility and 

household vehicle access, but also that people residing in high urban areas are most sensitive to job 

accessibility changes, while vehicles access also plays an important role in low urban areas. This 

employment effect of job accessibility is much lower among individuals in medium- and low-urban 

areas, where the higher employment rates in combination with higher vehicle ownership levels may 

make people less dependent on public transport services. 

In contrast to our previous Dutch national study and prior evidence in US metropolitan areas (e.g. Hu 

(2016), we found that all income groups were sensitive to higher levels of public transport-and-bicycle 

job accessibility and household vehicle access. Individuals in the lowest household income quartile 

would clearly benefit most from higher levels of public transport-and-bicycle job accessibility and 

vehicle access, for whom the very low employment rates in combination with the low vehicle access 

levels will make them more sensitive to job accessibility changes. This positive employment effect 

decreased with increasing income levels. 

The usage of these detailed micro datasets of the full population thus seem essential to accurately 

assess the relationship between job accessibility and employment outcomes, which is not fully 

captured by small (Census-based) populations samples used in prior studies. 

Our study findings imply that employment outcomes of job seekers could be improved by providing 

higher levels of public transport-and-bicycle job accessibility and household vehicle access, but 

targeted policy interventions in especially high urban areas and among the lowest income households 

would be needed to achieve this outcome. What constitutes improvements in their job accessibility is 

arguably not so much related to major public transport projects, such as the investments in new 
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regional (light)rail connections that were recently proposed by the MRDH Regional Transport 

Authority to decrease accessibility disparities between car and public transport (MRDH, 2019). As low-

income groups in particular tend to reside in social housing in the outskirts of Rotterdam and The 

Hague, while many low-skilled jobs have been increasingly dispersing out of the centres to business 

plots in the urban periphery and near highways, an increase in their job accessibility is more about 

improvements in local bus and tram services through better routing, frequencies and reliability, 

especially in off-peak hours, between low-income neighbourhoods and peripheral job locations.  

Car access can also clearly improve employment probabilities, as shown in this study, but the limited 

financial resources of low-income groups may not allow them to purchase and/ or maintain a car. 

However, prior experience with ‘Wheels to Work’ programs in the UK (Lucas et al., 2009) and more 

recently with shared transport schemes (Shaheen and Chan, 2016) have demonstrated to increase 

people’s access to transport in areas that are poorly served by public transport. Since commuting costs 

can be a significant barrier for job uptake, in particular among lower income groups, reduced public 

transport fares and lower vehicle-related costs may also allow them to increase their job search area 

and, in turn, their chances of findings a job (Lucas, 2012). While the bicycle can further play an 

important role in increasing job accessibility, Bastiaanssen and Martens (2013) have previously found 

that for low-skilled job seekers in Rotterdam peripheral business plots were often difficult to reach by 

bicycle. It would therefore require improved bicycle facilities to peripheral job locations, potentially in 

combination with local (public) transport services, to help improve their accessibility to, and 

probability of, employment. 
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8. Does public transport help young people to access jobs and how can 

local transport authorities respond? An in-depth case study of the 

West Yorkshire region of the UK 

Abstract 

In recent decades, there has been an increasing interest amongst scholars and policy makers for 

accessibility assessments to evaluate the performance of public transport services. However, the 

extent to which potential public transport job accessibility opportunity levels match experienced job 

accessibility is rarely examined. This study uses a 3-pronged mixed methods approach to empirically 

examine the role of public transport in young people’s access to employment opportunities, for which 

we combine a potential public transport job accessibility opportunity measure with young people’s 

reported experiences of accessing employment opportunities using micro-scale analysis of the UK 

National Travel Survey and in-depth interviews with young job seekers in West Yorkshire, UK. The 

study found that variations in the coverage of the public transport and land use system resulted in 

substantial job accessibility disparities across the region. It further showed that young unemployed in 

particular had turned down jobs due to inadequate public transport or high fare costs, but that this 

was much less so among those with higher public transport job accessibility levels or with access to a 

household car. The interviews indicated that their experienced accessibility to employment 

opportunities included availability, reliability, connectivity and affordability of local bus services, 

especially in off-peak hours and in peripheral areas. What is clearer from our study, is that young 

people’s dependence on public transport affects their accessibility to, and uptake of, employment 

opportunities. We suggest that future research pays greater attention to job accessibility measures 

and best practises to improve young people’s employment outcomes. 

Key words: public transport, young people, accessibility, employment, England 
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8.1 Introduction and background 

This paper explores the role of public transport in young people’s access to jobs. Specifically, we seek 

to elucidate whether potential public transport job accessibility levels match young people’s reported 

experiences of accessing employment opportunities, by combining a public transport job accessibility 

opportunity measure, as developed in our previous GB study (Bastiaanssen et al. (2021a), with micro-

scale analysis of National Travel Survey data and in-depth interviews with young job seekers in the 

West Yorkshire region of the UK. 

Over the past decades, the UK has undergone a marked process of deindustrialisation and seen the 

rise of the service economy. Service-sector jobs, in particular, tend to be concentrated in cities and 

along the main transport corridors (Davis and Henderson, 2008, Sassen, 2011), where many young 

people are employed in hospitality, retail and leisure sectors (Furlong, 2015), which are often part-

time or casual and can operate outside regular 9 to 5 working hours and also peak hour public 

transport services. Lower skilled jobs in the service-sector and in various other sectors such as 

manufacturing and warehousing have simultaneously been dispersing out of the city centres to 

locations in the urban periphery and near highways (Turok and Edge, 1999, Houston, 2005, 

Tochtermann and Clayton, 2011). As these peripheral employment locations are often poorly served 

by traditional public transport services, for low-skilled young people who rely on public transport it is, 

therefore, typically more difficult to access jobs, in particular when residing outside of the main public 

transport corridors and city centres (McQuaid et al., 2001, Rae et al., 2016, JRF, 2018). 

Various studies have identified lack of private or public transport and transport costs as an important 

barrier to employment opportunities, in particular among young people, but the causal factors behind 

this problem are often poorly addressed in transport policies (e.g. (SEU, 2003, British Youth Council, 

2012, Tunstall et al., 2013). More than other age groups, young people rely on public transport services 

to travel to job interviews and work (Kuhnimhof et al., 2011, DfT, 2017, Delbosc et al., 2019). 

Compared to previous generations, they also take longer to acquire a driving license (Delbosc and 

Currie, 2013, Hjorthol, 2016, Chatterjee et al., 2018), own fewer cars (Hjorthol, 2016, Klein and Smart, 

2017, Chatterjee et al., 2018), and drive less (Kuhnimhof et al., 2011, Chatterjee et al., 2018, 

McDonald, 2015), which has increased their reliance on other modes, particularly public transport. 

The causes of these observed phenomenon have been related by various authors to shifts in attitudes 

towards transport and travel (Taylor, 2010, France et al., 2013, Garner, 2015), delays in adult life stage 

milestones (Ministry of Infrastructure and the Environment, 2014, Delbosc and Currie, 2014, Brown 

et al., 2016), but mostly to changes in their socio-economic situation (Klein and Smart, 2017, 

Chatterjee et al., 2018, Delbosc et al., 2019). Young people in particular are over-represented in part-
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time and temporary low-paid jobs, which reduces the disposable income they can allocate to transport 

costs (Bell and Blanchflower, 2013, Chatterjee et al., 2018). In turn, young people have been found to 

have more localised job search horizons, thereby reducing their access to, and uptake of, employment 

(Granovetter, 1995, Green et al., 2005). 

In this respect, there has been an increasing interest for accessibility assessments to evaluate the 

performance of public transport services in providing access to employment opportunities (e.g. 

(Preston and Rajé, 2007, Golub et al., 2013, Geurs and Ritsema van Eck, 2003). In the UK, for example, 

local transport authorities have been required between 2006 and 2012 to undertake accessibility 

assessments as part of their Local Transport Plans (LTPs) and the UK Department for Transport (DfT) 

provides annually updated job accessibility indices for England (DfT, 2018). In the US, long-term 

transport plans have also started using accessibility as a performance indicator (Grengs et al. 2010), 

while Australian States now have transport policies that directly aim to improve accessibility of low-

income populations (Lucas and Curry, 2011). To some extent, these policies also have been adopted 

by local transport authorities, for example in the West Yorkshire region in the UK, where the transport 

policy strategy is to conduce to ‘connecting people to jobs more effectively through public transport, 

in a way that it also contributes to inclusive growth’ (WYCA, 2017). However, since accessibility 

assessments are no longer a statutory requirement in LTPs, local transport authorities rarely examine 

the role of public transport in providing access to employment opportunities and the extent to which 

this affects young people’s employment outcomes. While our recent British study found that higher 

levels of public transport job accessibility could increase youth employment probabilities 

(Bastiaanssen et al., 2021a), it remains unclear to what extent these potential job accessibility levels 

match young people’s experiences of accessing employment opportunities. This paper seeks to 

address this gap by empirically examining the role of public transport in young people’s access to jobs. 

8.2 Methods and data 

The paper is based on a 3-pronged mixed methods quantitative and qualitative approach, which was 

applied to the West Yorkshire region of the UK. The 3 consecutive stages in the paper are: 

i. to explore levels of access to employment opportunities within the case study area of West 

Yorkshire, using our previously developed public transport job accessibility opportunity measure 

ii. to identify young people’s reported experiences of, and barriers to, the uptake of these employment 

opportunities, through National Travel Survey micro-analysis 

iii. to gain a more detailed understanding of these experiences and barriers, the consequences and 

potential policy solutions, through in-depth interviews with young job seekers in West Yorkshire 
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In the concluding sections of the paper, we discuss the added value of our mixed methods approach 

with regards to the role of public transport in young people’s job access and make some 

recommendations on how local transport authorities can respond. 

8.2.1 Public transport job accessibility opportunity measure 

First, the study applied a bespoke location-based public transport job accessibility opportunity 

measure, as described in detail in Bastiaanssen et al. (2021a).  In brief, this measure was used to 

analyse levels of accessibility to employment opportunities through the public transport system in 

West Yorkshire. In contrast to the accessibility indices provided by the UK Department for Transport 

(DfT, 2018), which are based on the number of reachable employment centres (between 1-10 

employment centres) within fixed travel time thresholds, we matched the public transport travel time 

datasets24 with employment microdata for Great Britain, accessed under Secure Lab conditions by 

special permission from the Office for National Statistics, as described in Bastiaanssen et al. (2021a). 

As data on job vacancies by occupational classes were not available for the UK, we used the number 

of jobs in each destination LSOA and by industry sector as a proxy for vacancies, given that job-rich 

areas also tend to generate larger numbers of vacancies (Rogers, 1997). We reworked the 21 industry 

sectors from the SIC 2007 to 10 aggregated sectors: (1) agriculture and mining; (2) manufacturing; (3) 

utility services; (4) construction; (5) retail, information and communication; (6) finance and real estate; 

(7) public administration, education and health; (8) accommodation and administrative services; (9) 

arts, entertainment and recreation; and (10) activities of extraterritorial organizations. 

In order to account for the decreasing attractiveness of distant jobs, we estimated our job accessibility 

measure based on the widely used gravity model (Hansen, 1959) in which employment opportunities 

are discounted through an impedance function based on travel time. To account for differences in 

travel times between urban regions and less densely populated peripheral and rural regions, we 

estimated separate decay functions for urban areas and for rural areas for each of the seven English 

regions, Wales and Scotland, based on the 2011 Urban Rural Classification. A log-normal function was 

derived as the best fit decay function, based on detailed empirical commute time trip data from the 

UK National Travel Survey 2006-2016 (see for further discussion Bastiaanssen et al. (2021a). 

                                                           
24 The TRACC© software package was used to compute optimal routing algorithms for PT journeys between 
population-weighted centroids of LSOAs in the morning peak hours (6:00 - 9:00 am), when most people in 
Britain travel to work, including walking access time to a bus stop/ rail station through the road network, 
waiting time at the stop or station, in-vehicle travel time, transfer time, and walking egress times to the final 
destination (employment location). 
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This public transport job accessibility opportunity measure was then calculated for all Lower Super 

Output Areas (LSOA) in Great Britain (each LSOA encompasses roughly 500 households) and 

differentiated by the 10 industry sections. 

8.2.2 National Travel Survey microdata 

In the second stage of the methodology, which is newly reported in this paper, we combined our 

previously constructed public transport job accessibility opportunity measure with individual micro-

level data from the UK National Travel Survey (NTS). The NTS is the primary source of data on personal 

travel patterns in England and provides information on whether people on work-related trips have 

turned down a job (or job interview) in the past 12 months due to inadequate public transport 

services25. This micro dataset allowed us to allocate each sampled individual a level of public transport 

job accessibility for their LSOA area of residence, in order to assess the relationship between our 

accessibility opportunity measure and young people’s recorded experience of accessibility to 

employment. 

Due to the small number of observations for young people living in the West Yorkshire region in any 

one year of this rolling survey, we combined datasets for the period 2013 to 2017 for England. Since 

we were interested in the role of public transport among (young) unemployed people only, we 

excluded already employed people and individuals outside the labour force (i.e. students and 

economically inactive individuals) from our dataset, resulting in a total of 1,538 unemployed 

individuals. In line with our previous study (Bastiaanssen et al., 2021a), we defined young people as 

those aged 16-24, based on which 532 records were identified as young unemployed. 

We employed a binomial logit model to examine the relationship between public transport job 

accessibility levels and the probability that (young) unemployed have turned down a job in the past 

12 months due to inadequate public transport services26, which is expressed as follows: 

 

where TPi represents the probability of having turned down a job (interview) on the way to work for 

individual i (1 = turned down job, 0 = not turned down job) as a function of: Ai representing the local 

                                                           
25 Inadequate public transport was the far most reported reason (8.5%) among young unemployed to have 
turned down jobs. To a lesser extent jobs have been turned down due to problems with the costs of public 
transport (3.0%) or due to lack of access to a household car (4.2%) or driver’s licence (3.9%). 
26 The NTS only includes a specific question about having turned down jobs due to transport-related difficulties 
such as inadequate public transport ‘on the way to work’, which we interpret as job accessibility-related, while 
other reasons for (young) people to have turned down jobs have not been queried. 

(1) 𝑇𝑃𝑖 = 𝑓(𝐴𝑖, 𝐼𝑖 , 𝑁𝑖) 
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public transport job accessibility levels for individual i; Ii are individual and household characteristics 

for individual i; and Ni represent neighbourhood characteristics for individual i. 

The dependent variable and all individual and household explanatory variables were constructed from 

the UK National Travel Survey (NTS) (DfT, 2019). The individual records were subsequently matched 

under Secure Lab conditions (as described in 8.2.1) to our public transport job accessibility measure, 

based on their LSOA code of residence (divided by 1,000,000 to normalise the coefficients). Note that 

while job vacancies by occupational class would best reflect job opportunities, this data was not 

available and therefore we used the number of jobs as a proxy for vacancies. We further constructed 

a neighbourhood variable based on median household income levels from the UK Experiantm dataset 

to account for the quality of the neighbourhood and adverse social effects (divided by 1,000 to 

normalise coefficients).  

Table 8.1 Descriptive statistics of variables included in the logit models 

Variables 
Continuous or 

dummy 
measure 

Means (SD) 

 
 Unemployed 

(aged 16-74) 
Young 

unemployed 
(aged 16-24) 

Dependent variable    

Turned down job (1: yes/ 0: 
no) 

(dummy) 0.069 
(0.253) 

0.085 
(0.279) 

Individual & Household 
variables 

   

Age/100 (continuous) 33.3 
(0.134) 

20.2 
(0.024) 

Female (dummy) 0.423 
(0.494) 

0.366 
(0.482) 

Single household (dummy) 0.697 
(0.460) 

0.989 
(0.100) 

Educational qualification (dummy) 0.827 
(0.378) 

0.869 
(0.338) 

No driving license (dummy) 0.313 
(0.464) 

0.386 
(0.487) 

No household car(s) (dummy) 0.390 
(0.488) 

0.320 
(0.467) 

Neighbourhood & 
accessibility variables 

   

Median household 
income/1,000 

(continuous) 29.942 
(11.128) 

29.474 
(10.773) 

Public transport job 
accessibility /1,000,000 

(continuous) 0.444 
(0.858) 

0.333 
(0.682) 

N  1,538 532 

 

Table 8.1 shows the explanatory variables that are included as dummy or continuous variables in the 

separate models for all unemployed (aged 16 to 74) and young unemployed (aged 16 to 24). The young 
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unemployed have substantially more often turned down jobs (8.5%) due to inadequate public 

transport services, as compared to the unemployed (6.9%) in general. The young unemployed are 

more often male and single, and tend to have an educational qualification27. While they tend to have 

lower levels of driver’s licenses, access to household car(s) is actually higher than among the 

unemployed in general. The slightly lower median household income levels for their neighbourhoods 

indicates that the young unemployed reside in less affluent areas, while they also have much lower 

levels of potential public transport job accessibility, indicating they more often reside outside the city 

centres. We hypothesise that not having a driver’s license or household car increases the probability 

that (young) unemployed have turned down jobs, while residing in areas with higher levels of public 

transport job accessibility decreases this effect. 

8.2.3 In-depth interviews 

In the third stage of the methodology, we used a small, qualitative survey, involving 30 in-depth 

interviews with young job seekers in West Yorkshire. The aim here was to enhance our understanding 

of the results of the NTS-analysis in a more contextual and expansive way. We wanted to identify how, 

where, why and when public transport may be experienced as inadequate by young people, as well as 

how they manage this in their employment and job search activities.  We were particularly interested 

to explore the importance young people place on public transport services and how they themselves 

would solve inadequacies in its provision. We also wanted to find out about and communicate to 

policymakers and planners in WYCA the social consequences of their barriers to public transport. 

We undertook 30 interviews to provide a good mixture of age, gender and ethnicity, but mostly to get 

a balance between young people in city centres, outer urban and semi-rural areas. To this end, we 

used our job accessibility map for the West Yorkshire region (Figure 8.2), and selected the 3 local 

authorities of Leeds, Bradford and Calderdale to conduct 10 interviews in each, as these provided 

three contrasting local employment contexts and public transport systems (see section 8.3). 

The interviews were conducted during Youth Obligation workshops at the local job centres in the 

centre and periphery of each local authority, which allowed us to further capture a mix of urban and 

rural contexts. These workshops are obligatory for all unemployed aged 18-24 in Britain who receive 

jobseeker’s allowance (Universal Credit), during which groups of 5 to 10 job young unemployed 

receive work-related training or information about apprenticeships. This allowed us to quasi-randomly 

select participants for one-on-one in-depth interviews during each workshop (up to 5 interviews per 

workshop). The interviewed young people were all within the age range of 18 to 22, entailing both 

                                                           
27 The NTS only registers whether a person has an educational qualification and does not provide any further 
individual or household details. 
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male (16) and female (14) job seekers in each of the three local authorities. Most young people still 

lived at home with their parents and had completed up to one or more years in college, while one in 

three had only finished high school. Special permission to access interview participants at the local job 

centres was obtained through a collaboration with the UK Department for Work and Pensions (DWP) 

and the West Yorkshire Combined Authority (WYCA). 

The interviews were semi-structured around open-ended questions focussed on the following topics: 

socio-demographic profile of the interviewees (personal and family background); employment and 

travel-to-work history; job search horizon; experience and willingness to travel; transport used to 

travel to job interviews; and transport problems. The semi-structured interview guide (Table 11.13) 

allowed us to adjust the order and flow of the interview questions based on the interaction with the 

participant and follow-up questions (Robson and McCartan, 2016). Maps of the region and public 

transport network were used during the interviews to gain an understanding of their job search 

horizon and knowledge of local public transport services. Note that the DWP expects job seekers to 

travel up to 90 minutes to take up employment. The interviews lasted between 20 to 30 minutes, all 

of which were anonymised and recorded in audio file format in order to be transcribed for subsequent 

analysis using NVivo 12. 

We used cluster analysis to examine variations in young people’s experiences of public transport job 

accessibility, for which we coded and categorised the young people based on their urban/ rural 

residential locations in Leeds, Bradford and Calderdale, access to public or private transport, job 

search horizon (areas and maximum commute time) and reported transport problems. We further 

categorised the young people based on their individual and household characteristics including 

gender, educational level and household type (e.g. having children, living with parents), to assess 

whether these affected their experiences of public transport job accessibility. 

8.3 Description of the case study area 

The case study area where we applied our 3-pronged methodological approach was the West 

Yorkshire region, a metropolitan area of approximately 2.3 million people in the North of England 

comprising the five local authority areas of Leeds, Bradford, Wakefield, Calderdale and Kirklees (Figure 

8.1). Of these, Leeds constitutes the largest local authority with a population of nearly 780,000 

residents. The region constitutes a labour market area with firmly established daily commute patterns 

between the five local authorities, but they vary substantially in terms of employment contexts and 

public transport provision. 
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Leeds forms the largest employment centre with over 40% of all jobs in the region and has the lowest 

youth (aged 16-24) unemployment rate of 12.3%, as compared to nearly 13% on average for England. 

Bradford, the second largest local authority in the region, has many small and medium-sized 

enterprises, but also has a notoriously high youth unemployment rate of 17.9%. The more rural local 

authorities of Calderdale, Wakefield and Kirklees, on the other hand, largely depend on central Leeds 

and Bradford for employment, with youth unemployment rates varying from 14.9% in Kirklees to 

16.4% in Wakefield respectively (ONS, 2017).  

 

Figure 8.1 Study area of West Yorkshire in the UK 
 

While Leeds and Bradford have extensive bus and rail services in and around their centres, they lack 

integrated or connected public transport networks such as in other metropolitan areas in England (see 

also (Mattioli, 2017, Lucas et al., 2019b) and offer poor availability of services in off-peak hours, while 

peripheral locations and deprived neighbourhoods are often under-served by public transport. The 

smaller local authorities have rail access in the largest settlements and rely on buses for local 

transport, but facing similar limitations in public transport supply as Leeds and Bradford. The West 

Yorkshire Combined Authority (WYCA), which is the local transport authority, acknowledges that local 

bus services often take a long time to reach their destination, do not always run to timetable or fail to 

turn up at all, in particular in off-peak hours (WYCA, 2017). The public transport system further lacks 

integration, with different service operators and limited integrated ticketing options, making it hard 

to know the actual price of a trip. Whilst the WYCA identifies young people as the biggest growth 

market and seeks to ensure that public transport is accessible to them (WYCA, 2017), little is known 

about the role public transport plays in young people’s job access.  
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8.4 Discussion of results 

In this section of the paper, we first discuss the results of our public transport job accessibility 

opportunity measure using West Yorkshire as the case study. We then present the findings of our NTS 

modelled analysis in order to demonstrate the relationship between public transport job accessibility 

levels and young people’s recorded experience of accessibility to employment. Finally, we present the 

key insights that were derived from in-depth interview with jobseekers, so as to look at their 

experienced job accessibility in more detail and better understand the barriers, consequences and 

potential policy solutions. 

8.4.1 Public transport job accessibility opportunity analysis 

Figure 8.2 shows the spatial pattern of public transport job accessibility levels for West Yorkshire, as 

classified on the basis of deciles reachable jobs. The darker LSOAs represent higher levels of job 

accessibility, and vice versa. This implies that job seekers residing in accessibility-rich LSOAs have 

greater access to jobs and, hence, will be more likely to gain employment than job seekers living in an 

accessibility-poor LSOA. The of accessibility pattern reflects the large concentration of employment in 

Leeds city centre and the radial nature of the public transport network, with bus and train services on 

the main corridors in the urban centres and few connections that branch out to smaller cities and 

towns in the urban periphery. 

 

Figure 8.2 Public transport job accessibility in West Yorkshire 
 

When we distinguish these public transport job accessibility levels by types of employment, based on 

industry sectors (SIC 2007), the accessibility pattern for the region clearly changes. We mapped the 
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job accessibility levels for two distinctive sectors, the service sector in Figure 8.3a and the 

manufacturing sector in Figure 8.3b, as classified on the basis of deciles28. The spatial pattern of public 

transport accessibility to service sector jobs closely follows the overall accessibility patterns for West 

Yorkshire, with Leeds clearly providing the highest job accessibility levels. Accessibility to jobs in the 

manufacturing sector, on the other hand, shifts the accessibility pattern towards the core of the 

region, including Bradford, Kirklees and Calderdale, which reflects the spatial distribution of 

manufacturing jobs across the region. This implies that job seekers residing in these areas could be 

well-off when looking for jobs in the manufacturing industry, but may experience difficulties when 

searching for service sector jobs. 

 

Figure 8.3 (a) PT accessibility to service sector jobs; (b) PT accessibility to manufacturing jobs 
 

The analyses of public transport job accessibility levels in West Yorkshire thus clearly show that 

variations in the coverage of the public transport network in combination with the spatial distribution 

of (different types of) employment opportunities results in substantial job accessibility disparities 

across the region, in particular between the job rich city centre of Leeds and the smaller cities and 

towns in the urban periphery. 

8.4.2 National Travel Survey micro-analysis 

In this section, we report and discuss the results of the logit models on the relationship between public 

transport job accessibility levels and the probability of (young) unemployed to have turned down a 

job due to inadequate public transport services 29, whilst controlling for individual, household and 

neighbourhood characteristics. We present models for young unemployed (aged 16-24) and for all 

                                                           
28 Table 11.14 in the appendix provides the average job accessibility levels by industry sector for West 
Yorkshire and for each of the five local authorities. 
29 As mentioned before, the NTS only includes specific questions about transport-related difficulties ‘on the 
way to work’, which we interpret here as job accessibility-related. 
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unemployed (aged 16-74), as this allows us to assess the differential employment effects of public 

transport job accessibility. To compare and interpret the estimated effects we use ‘odds-ratios’, which 

describe the ratio of the probability of unemployed having turned down a job, relative to the 

probability of having not turned down a job. 

Table 8.2 shows that our job accessibility measure yields a significant and negative coefficient in both 

models, in particular for the young unemployed. This implies that higher levels of public transport job 

accessibility decrease the probability that they have turned down jobs, as indicated by the lower odds-

ratio of 0.046 for young unemployed as compared to 0.445 for all unemployed. We further found 

similar, albeit smaller, effects for all economically active individuals (i.e. those employed or 

unemployed, exclusive of students), which are reported in the appendix (Table 11.15). It therewith 

supports evidence from our previous study (Bastiaanssen et al., 2021a), in that higher levels of public 

transport job accessibility could improve youth employment probabilities. 

Of the other transport variables in the models, not having a driving licence is only significant for all 

unemployed and increases the probability of having turned down a job, as indicated by the odds ratio 

of 1.625. For the young unemployed this variable is only significant at the p<0.10 level, which may 

result from their lack of access to private vehicles. However, not having access to a household car 

substantially increases the probability of having turned down a job for both groups of unemployed, as 

indicated by the odds-ratios of 2.231 for the unemployed and 2.106 for young unemployed. These 

results closely align with previous evidence on the importance of car access among young people 

(Bastiaanssen et al., 2020), while reliance on public transport services may offer a poor alternative to 

access employment opportunities. 

While most other individual and household variables proved insignificant, having an educational 

qualification yielded a significant and negative coefficient in both models, i.e. is associated with a 

higher probability that especially young unemployed have turned down a job. Previous studies among 

young job seekers in Edinburgh (McQuaid et al., 2001) and Belfast (Pitcher and Green, 1999, Green et 

al., 2005) found that having qualifications were related to larger job search horizons and increased 

potential travel-to-work times, which may therefore make them more prone to also experiencing 

transport difficulties on the way to work.  

We further find no statistically significant relationship between (higher) median neighbourhood 

income levels and the probability of having turned down a jobs, which implies that residing in more 

affluent neighbourhoods, with potentially less job competition, does not seem to affect job uptake. 
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Table 8.2 Logit model of probability ‘Turned down job in last 12 months due to inadequate PT’ 

Variables 

Unemployed (aged 16-74) Young unemployed (aged 16-
24) 

Coefficients 
(SE) 

Odds-ratio Coefficients 
(SE) 

Odds-ratio 

Dependent variable     

Turned down job (1: yes/ 0: no)     

Individual & household 
variables 

    

Age/100 -0.945 
(0.985) 

 -3.048 
(7.452) 

 

Female -0.007 
(0.211) 

 0.152 
(0.322) 

 

Single person household -0.200 
(0.300) 

 -0.806 
(1.072) 

 

Educational qualification 1.373** 
(0.407) 

 2.169* 
(1.046) 

 

No driving licence 0.485* 
(0.238) 

1.625 0.665 
(0.387) 

 

No household car(s) 0.803*** 
(0.232) 

2.231 0.745* 
(0.355) 

2.106 

Neighbourhood & Accessibility 
variables 

    

Median neighbourhood income 
level/1,000  

0.005 
(0.008) 

 0.005 
(0.015) 

 

Public transport job accessibility 
measure/1,000,000 

-0.809* 
(0.355) 

0.445 -3.089* 
(1.437) 

0.046 

Constant -4.107*** 
(0.630) 

 -3.252 
(2.361) 

 

Wald Chi-Squared statistic 40.65***  16.57*  

Pseudo R2 0.0689  0.0952  

N 1,538  532  

Mean public transport 
accessibility 

444,062  333,315  

Significance levels: *: 0.05%, **: 0.01%, ***: 0.001% 

 

The NTS micro-analysis clearly showed that while young unemployed in particular have turned down 

jobs due to inadequate public transport services, higher levels of public transport job accessibility and 

having access to a household car would decrease the probability that they have turned down jobs. 

Yet, it remains unclear from the analysis in what respects public transport is experienced as 

inadequate amongst young people. To explore this, we turn to in-depth interviews with young job 

seekers in West Yorkshire. 

8.4.3 Interviews with young job seekers in West Yorkshire 

To gain a deeper understanding in the light of the previous quantitative data analysis of young people’s 

reported experiences with public transport to access employment opportunities, we conducted 30 in-

depth interviews with young job seekers at local job centres in Leeds, Bradford and Calderdale (10 in 
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each). Figure 8.4 shows the residential locations (postcode sectors) of the young job seekers in West 

Yorkshire in relation to their public transport job accessibility levels, who resided near the city centres, 

in outer urban and semi-rural areas of the three local authorities, thereby experiencing different local 

employment and public transport contexts. 

 

Figure 8.4 Residential locations of young job seekers in West Yorkshire 
 

The interviews with the young job seekers highlighted the importance of the area where they lived in 

terms of their experiences of accessing employment opportunities, which related to two main 

elements: (barriers to) suitable employment opportunities in the area of residence and (barriers to) 

the ability to travel to employment opportunities outside their local area. 

8.4.3.1 Barriers to employment 

In all three local authorities, the young people searched for mainly (low-skilled) jobs in retail, bars and 

restaurants, (child care) services, warehousing or construction. Nearly all (27) had some job 

experience in these sectors, typically temporary, part-time, jobs in their own city region, while three 

of them came directly from school. Most young people from Leeds (8) had been searching for jobs for 

up to 3 months and usually mentioned to have good access to employment opportunities in and 

around Leeds and therefore typically searched for jobs within their own local authority. The young 

people in Calderdale (5) and especially in Bradford (9), on the other hand, had often been searching 

for up to 6 to 12 months and also looked for jobs outside their local authorities, as they referred to a 

lack of (suitable) job opportunities and higher local job competition. For example, a female job seeker 

from Bradford stated: “I've been quite frequent with applying for jobs but it's just really hard. I think 

it's just really competitive. I live in Bradford so it’d be easier, quicker to travel, but I am also looking in 

Leeds, which has quite a few jobs” (female, age 21, Bradford Westford House, 09/04/2019), while 
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others mentioned lack of skills and work experience as an important job barrier: “A lot of these places 

require you to have prior job experience, but I’d get prior job experience with that job, so it’s a bit of a 

loop” (male, age 22, Bradford Westfield House, 11/04/2019). 

In terms of job search patterns, clear gender differences were manifest: while female job seekers in 

all local authorities had typically restricted their job search areas to their own or adjacent local 

authorities (up to 30 to 45 minutes’ travel time), male job seekers in especially Calderdale and 

Bradford also searched for jobs in the wider West Yorkshire region (often 60 to 90 minutes’ travel 

time). Most female job seekers referred to a lack of knowledge with places outside their local authority 

and/or were unfamiliar with using trains to travel longer distances, for example a female job seeker 

from Calderdale stated: “I keep it to Halifax because I'm closer to Halifax. I don't know a lot of places, 

so I know what I'm like, I get lost.” (female, age 21, Halifax, 08/04/2019). The male job seekers, on the 

other hand, often had prior work experience outside their local authority and had their job search 

horizon mainly limited by public transport availability and costs (discussed below). These findings are 

in line with previous studies among job seekers in the UK (e.g. (McQuaid et al., 2001) and with average 

commute times for West Yorkshire, which are typically higher in rural areas (on average 54 minutes) 

as compared to urban areas (46 minutes) due to the paucity of jobs and among men (DfT, 2019). While 

job search horizons of young (male) job seekers in Calderdale and Bradford thus indicate relatively 

high commuting tolerances, overall, their reliance on buses and higher travel costs seem at odds with 

the 90 minutes’ travel time to take up employment as generally expected of job seekers by the UK 

Department for Work and Pensions. 

8.4.3.2 Barriers to transport 

Most young people mentioned to rely on buses to travel to job interviews and work locations, while 

train services were often considered expensive or simply not available in their neighbourhoods and/or 

not connecting them to peripheral job locations. In particular, those residing in Calderdale (8) and the 

outskirts of Bradford (5) mentioned poor availability and reliability of bus services, especially in off-

peak hours, to (shift)work in peripheral job locations. For example, a female job seeker from Bradford 

stated: “We have to travel an hour and a half, but that’s a bit extreme. I went to an interview in East 

Garforth [east of Leeds, JB] before, so that’s a bus, a train, a bus. But where I live the buses don’t start 

running until about half past six, so if you had to start at seven and it’s an hour and a half commute, 

it’s not going to work.” (female, age 18, Bradford, 09/04/2019). For three job seekers from Bradford, 

poor public transport availability in off-peak hours was a reason to have turned down jobs, for example 

a male job seeker from Bradford stated: “It was around Skipton, they offered me the job but the buses 

to the train station start at about half past six, and then the train to Skipton, and the walk from there 
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to the place. I wouldn’t get there until about twenty past seven. So, I’d obviously be in late every day 

and it looks unreliable and bad on me.” (male, age 18, Bradford, 09/04/2019). Similarly, a female job 

seeker from Leeds who had already started a job in the outskirts of Leeds mentioned: “I had a job in 

a warehouse in Seacroft but the only buses that run was like every hour, so I had to quit that job. I 

didn’t realise the off-peak bus problems” (female, age 20, Leeds Eastgate job centre, 08/04/2019). 

Even if public transport services allow young people to accept a job, transport problems may therefore 

still threaten their job retention. 

Over half of the job seekers in Calderdale (6) and Bradford (5) further mentioned high fare costs when 

travelling to peripheral job locations and the lack of an integrated public transport network, especially 

in relation to the prospective low-wage jobs: “Even when you have a bus pass and you’re jumping from 

one bus to another bus, and it’s a different company, you’re paying an extra amount of money to get 

on that bus, just to go to a different part of town” (male, age 22, Halifax Crossfield House job centre, 

10/04/2019). Three job seekers from Calderdale and Bradford had turned down jobs due to 

affordability issues, as the latter explained: “I got a warehouse job offered in Pontefract [east of 

Wakefield, JB], but then I was thinking about how many hours I’ll work in the day and how much I’m 

going to pay for the bus. Mostly my wage is going to the bus and to my rent and food. At the end of 

the day I’m making about £20, so I’d left that job opportunity” (male, age 19, Bradford, 09/04/2019). 

In the context of low-wage jobs, long commutes may therefore impose unrealistic travel burdens on 

young people (see also (Bastiaanssen et al., 2020). 

Young people’s experienced accessibility to employment opportunities thus not only relates to 

journey times, as reflected by our public transport job accessibility measure, but also to the quality of 

those services, including reliability, fare costs and comfort. Being without a car whilst having a job, 

however, was often conceived as simply not viable in Calderdale and the outskirts of Bradford. A 

female job seeker had therefore bought a car with financial help from her parents, and nine others 

(mostly women) in mainly Calderdale and Bradford often relied on family and friends to drive them to 

interviews and jobs, especially during off-peak bus service hours. Nearly all young people would have 

considered jobs outside their job search area if they had a car or driving license and one in four would 

have also considered different jobs, as explained by a female job seeker from Calderdale who was 

looking into day care or retail jobs: “If I had a car I probably would have done community care services 

because you can drive around and park up. And it will be easier because you can get to places quicker 

and better” (female, age 21, Halifax, 08/04/2019). Most young people therefore wanted to obtain a 

driver’s license and buy a car, once they secured employment. This confirms findings from previous 

studies (see e.g. Chatterjee et al. (2018), indicating that young people who reside outside the main 

public transport corridors may still be in need of private transport. This also implies that, given their 
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often low-wage jobs, transport-related economic stress and environmental burdens may remain 

problematic in our current societies (see also Mattioli et al. (2016). 

8.5 Discussion and conclusions 

This study used a 3-pronged mixed methods approach to empirically examine whether potential public 

transport job accessibility levels matched young people’s reported experiences of accessing 

employment opportunities, within an in-depth case study of the West Yorkshire region of the UK. It 

therefore combined a public transport job accessibility opportunity measure, as developed in our 

previous GB study (Bastiaanssen et al., 2021a), with young people’s reported experiences of accessing 

employment opportunities using micro-scale analysis of National Travel Survey data and in-depth 

interviews with young job seekers in West Yorkshire. 

Based on analyses of our public transport job accessibility opportunity measure in West Yorkshire, we 

found that variations in the coverage of the public transport network in combination with the spatial 

distribution of (different types of) employment opportunities resulted in substantial job accessibility 

disparities across the region, in particular in peripheral areas. The NTS micro-analysis of the 

relationship between public transport job accessibility levels and reported experiences of accessing 

employment opportunities showed that throughout England, young unemployed in particular had 

turned down jobs due to inadequate public transport services or high fare costs, but that this was 

much less so among those with higher levels of public transport job accessibility or when they had 

access to a household car. These findings support evidence from our previous study (Bastiaanssen et 

al., 2021a), in that higher levels of public transport job accessibility could improve youth employment 

probabilities. 

Finally, the interviews with young job seekers in West Yorkshire highlighted the importance of higher 

levels of public transport job accessibility opportunity levels, and indicated that their experienced 

accessibility to employment opportunities included availability, connectivity, reliability and 

affordability of local bus services, especially in off-peak hours and in peripheral areas, which would 

need to be incorporated in future accessibility assessments.  

What is clearer from our study, is that young people’s dependence on public transport services implies 

that they could benefit from transport strategies targeted at improving their access to jobs, especially 

those who reside outside the main public transport corridors. This would require better integration of 

public transport policy, land use planning and social welfare policies, that need to explicitly consider 

the accessibility needs of young people. The 90 minutes’ journey time to take up employment as 

expected of jobseekers in England imposes unrealistic travel burdens on young people, without 
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considering transports and socioeconomic resources. Since public transport commute times in 

England are on average well below 60 minutes and vary between different regions (i.e. from 47 

minutes in Yorkshire to 69 minutes in the South East) and modes (i.e. by bus 39 minutes and by train 

59 minutes), this standard should therefore be more locally specific and dependent upon the transport 

and socioeconomic resources available to job seekers. Since (low skilled) young people in particular 

have been impacted by the Covid-19 pandemic due to the nature of their work (ILO, 2020), improved 

public transport job accessibility may be even more important in helping them back to work. 

8.5.1 Public policy implications 

If public authorities are indeed committed to connecting people to jobs more effectively through 

public transport in a way that it contributes to inclusive growth, public transport network planning 

should be based on principles of accessibility planning. It needs to identify where there are shortfalls 

in existing public transport services and employment opportunities and how these might be 

addressed. This would include availability, frequencies, routing and scheduling of public transport 

services, but also the reliability, integration, affordability, and (perceived) safety of public transport 

services. As shown in this paper, a mixed-methods approach in which accessibility modelling is 

combined with reported experiences of accessing employment opportunities is particularly useful to 

identify population groups and areas that are currently under-served by public transport. 

As several city regions in England are set to benefit from national government investments that aim 

to connect people to economic and education opportunities through better local transport30, the most 

targeted use of these investments would be those that actually help to improve young people’s 

experienced job accessibility. Since low-skilled youths in particular tend to reside outside the city 

centres, this suggests that what constitutes improvements in their accessibility is arguably not so much 

related to large-scale public transport projects in the region, such as the current high-speed Leeds to 

Manchester rail project. 

Instead, it is more about providing reliable (public) transport services, especially also in off-peak hours, 

between neighbourhoods where low-skilled youths reside and locations with suitable jobs. This also 

relates to travel costs that can be a significant barrier for job uptake among young people (SEU, 2003, 

Green et al., 2005, British Youth Council, 2012). Besides improving local public transport services, 

‘Wheels to Work’ schemes in the UK have also been demonstrated to effectively help young people 

                                                           
30 Twelve city regions in England, including the Leeds City Region (i.e. the West Yorkshire Combined Authority), 
have been shortlisted to benefit from £1.28 billion of investment from the Transforming Cities Fund 
programme (which is entirely capital) over a 5-year period from 2018 to 2022, aimed to drive up productivity 
through improved public and sustainable transport investment. 
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gain employment by improving their access to jobs, through interest-free loans for mopeds or bicycles 

and various transport hiring schemes (Lucas et al., 2009). This may be particularly important for young 

unemployed, given that public transport services to (low-skilled) job locations in the urban periphery 

and near highways tend to be limited, while young people may lack the financial resources to buy and 

maintain private cars. 

Connecting people to jobs more effectively through public transport also has implications for land use 

planning, with regards to both the siting of housing and employment. While many jobs and public 

services have become organised in larger units in car-based business and industrial parks (Turok and 

Edge, 1999, Houston, 2005), planning new employment developments in closer proximity to job 

seekers could help over the longer term to improve their job accessibility. In this respect, better data 

collection with regards to (low-skilled) employment locations would certainly help to more accurately 

assess young people’s accessibility to employment opportunities. Similarly, accessibility could be 

improved by ensuring that new low-cost housing developments are located near employment 

opportunities and public services and are well served by public transport. More research is needed to 

raise the profile of young people with policymakers and service operators, as well as to learn about 

best practises to improve young people’s experienced accessibility to employment opportunities. 
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9. Discussion and conclusions 

This thesis has examined the role of transport in employment outcomes within the contexts of Great 

Britain and the Netherlands. The research was publicly funded by two regional authorities - the West 

Yorkshire Combined Authority in the UK and the City of Rotterdam in the Netherlands - and therefore 

focused on both the regional and national levels, with specific attention for young people. 

The association between transport access and employment outcomes has received considerable 

attention among scholars in urban economics, transport geography and sociology (e.g. (Kain, 1968, 

Wachs and Kumagai, 1973). Much of the early literature derives from Kain’s (1968) Spatial Mismatch 

Hypothesis, who argued that poor access to employment opportunities was a major factor in inner-

city unemployment in US metropolitan areas. In the following decades, a large body of studies in US 

metropolitan areas and, more recently, in some EU cities have examined the association between 

transport job accessibility and employment outcomes (Gobillon et al., 2007, Ihlanfeldt and Sjoquist, 

1998). Most studies suggested a positive association in line with the Spatial Mismatch Hypothesis, but 

some found insignificant or even negative outcomes. It is important to establish the exact nature of 

the relationship between transport access and employment outcomes, since transport policies may 

be motivated by the assumed effects on employment outcomes. It also unclear whether similar 

patterns would hold in metropolitan areas in Great Britain or the Netherlands and in smaller cities and 

towns where travel times and distances are shorter and/or where decentralisation of employment is 

less pronounced (see also (Ihlanfeldt, 1992). While Spatial Mismatch studies in the US have indicated 

that low-skilled minority youth in particular could benefit from better transport job accessibility, the 

existing British and Dutch empirical evidence is predominantly qualitative by nature. It thus remains 

uncertain whether improved transport job accessibility would increase young people’s employment 

outcomes in a similar way. 

The overarching objectives of this thesis were therefore twofold. The first objective of this thesis was 

to enhance the understanding of the relationship between transport job accessibility and employment 

outcomes in the relatively unexplored contexts of Great Britain and the Netherlands, with specific 

attention on young people. The poor employment outcomes of young people in both countries (see 

also OECD (2020) are hypothesised to partially follow from their constrained transport accessibility to 

job opportunities. The second objective of this thesis was to provide a methodological contribution to 

the current assessment of the relationship between transport job accessibility and employment 

outcomes. To realise these objectives, the existing evidence on the linkage between transport job 

accessibility and employment outcomes has been reviewed and enhanced with case studies in Great 

Britain and the Netherlands, consisting of a quantitative phase based on the computation of job 
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accessibility measures combined with national individual-level employment probability models, 

followed by a qualitative phase of in-depth interviews with young job seekers. The comparative 

element of the research allowed to take different urban and transport contexts into account that may 

affect job accessibility and, subsequently, employment outcomes. 

This last chapter presents a synthesis of the research in this thesis. Section 9.1 summarises the key 

findings and contributions of the research. Section 9.2 discusses directions for further research, after 

which public policy recommendations are provided in section 9.3. 

9.1 Key findings and contributions 

This thesis firstly presented the theoretical framework adopted in the research in chapter 2, followed 

by a description of the applied research methodology in chapter 3. The remainder of the thesis 

comprises five sequential chapters based on academic papers (chapters 4 to 8), each of which has 

addressed a specific research question, arising from gaps in the knowledge on the relationship 

between transport job accessibility and employment outcomes as identified in chapter 1. This section 

draws conclusions from the theoretical framework and how this informed the adopted research 

methodology. It then summarises the key findings of the academic papers and their respective 

contributions to the knowledge gaps. 

Chapter 2 discussed cross-disciplinary theoretical concepts around agglomeration economies, 

accessibility and social exclusion to enhance the understanding of how people’s transport accessibility 

to, and probability of, employment is shaped and, subsequently, their risk of social exclusion. While 

the Spatial Mismatch literature emphasises the role of poor transport job accessibility as a major 

source accounting for adverse employment outcomes, the processes that shape people’s accessibility 

to employment opportunities remained unclear and not properly linked to theoretical concepts. From 

the theoretical framework, both a structural dimension and an individual dimension to (in)accessibility 

to employment were discerned. The structural dimension to accessibility is firstly shaped by land-use 

patterns, in which agglomeration forces generally promote accessibility by geographically 

concentrating workers and firms, while processes of geographical dispersion of activities tends to 

counter accessibility (thereby increasing spatial mismatch). The transport system is considered a key 

determinant of agglomeration and may enhance accessibility, even when land-use patterns are fixed. 

The individual dimension to accessibility, on the other hand, is shaped by people’s ‘motility’, which 

relates to the capacity to be mobile, within the context of our highly mobile societies. Motility results 

from a person’s available transport resources and socio-economic resources which, in combination, 

determine the extent to which they can take advantage of job accessibility. Job seekers’ accessibility 

to employment opportunities and, subsequently, social inclusion, thus follows from both the 
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organisation of the transport system and land-use patterns as well as by his or her capacity to be 

mobile. This implies that policy strategies aimed at improving people’s accessibility to employment 

opportunities and, in turn, their employment outcomes, are likely to be more effective when they 

address both the structural dimension and the individual dimension of accessibility. 

Chapter 3 described the research methodology applied in this thesis. Due to the interdisciplinary 

nature of the research, in which urban economic and sociological theoretical concepts were linked 

and integrated to enhance the understanding of the relationship between transport job accessibility 

and employment outcomes, the methodology and study design also moved beyond the scope of a 

single discipline. In an important departure from standard Spatial Mismatch methodologies, this 

research therefore adopted a multi-instrument approach using different datasets to look at the 

relationship between transport job accessibility and employment outcomes and combines this with a 

case study strategy. The multi-instrument approach followed a sequential explanatory design, 

consisting of a quantitative phase to gain a general understanding of the relationship between 

transport access and employment outcomes, followed by a qualitative phase to provide further in-

depth insight into experiences of accessing employment opportunities. The quantitative phase is 

based on a systematic review and meta-analysis of the existing quantitative evidence of the 

relationship between transport access and employment outcomes, followed by the computation of 

job accessibility measures combined with national and regional secondary employment micro 

datasets of Great Britain and the Netherlands, to empirically examine the relationship between 

transport access and individual employment probabilities within these relatively unexplored contexts. 

The qualitative phase consists of in-depth interviews with young job seekers in west Yorkshire into the 

role of public transport in their accessibility to employment opportunities, within their real-life 

context. Due to the public funding of this research by the West Yorkshire Combined Authority in the 

UK and the City of Rotterdam in the Netherlands, the multi-instrument approach was combined with 

case studies on both the national and regional level in Great Britain and the Netherlands. The research 

thereby importantly permitted for triangulation of the results from the quantitative and qualitative 

methods and data, which was achieved through the following chapters (academic papers) that build 

on one another in a sequential order. 

Chapter 4 addressed the first research question: “What is the nature of the relationship between 

transport and employment outcomes?”. This chapter systematically reviewed the existing empirical 

evidence of the relationship between transport access and employment outcomes as measured by 

the probability of employment, with a particular focus on young people in different contexts. It then 

synthesised this evidence through a meta-analysis to produce general effect sizes of the relationship 

between transport and employment probabilities and to determine the sources of variation in the 
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mixed empirical results. This chapter thereby addressed the first gap in the knowledge, concerning 

the empirical evidence on the relationship between transport and employment outcomes, which was 

not conclusive or consistent and showed mixed results (Ihlanfeldt and Sjoquist, 1998, Gobillon et al., 

2007). By systematically reviewing 93 identified empirical studies in mainly US metropolitan areas, a 

positive association between transport access and employment outcomes was established, with 

varying effects for four identified categories of transport measures (or combinations thereof): car 

ownership, public transport access, commute times, and job accessibility levels. This positive 

association persisted in studies that controlled for endogeneity between transport and employment, 

but a larger evidence base would be needed to establish a more robust relationship, in particular for 

cities and towns outside the US-context and with regard to public transport. Of the 93 identified 

studies, 20 methodologically comparable studies were selected for inclusion in the meta-analysis. The 

meta-regression models clearly showed that car ownership significantly increases individual 

employment probabilities. The odds of employment amongst individuals with access to a car were 

found to be nearly 1.8 times higher than for carless individuals. Young drivers benefit from access to 

household cars when these are not in use by their parents. The meta-regression models further showed 

that longer mean commute times are related to decreased employment prospects. With a ten-minute 

increase in commute time, the relative odds of employment would be expected to decrease by a factor 

of 0.14. Young people in particular, were found to be more sensitive to the time and cost implications 

of longer commutes. Although meta-analyses had previously been conducted to establish the 

relationship between transport and urban agglomeration economies (Melo et al., 2009), productivity 

effects (Melo et al., 2013), and regional growth (Elburz et al., 2017), this meta-analysis was the first of 

its kind to assess the specific relationship between transport access and employment probabilities. 

While the systematic review suggested that better access to public transport and higher levels of job 

accessibility could increase employment probabilities, more consistent measures of public transport 

access and job accessibility measures were necessary for meta-analysis. It further suggested that a 

larger evidence base for cities and towns outside the US-context was needed to establish a more 

robust relationship between transport access and employment probabilities. 

Chapter 5 addressed the second research question: “To what extent do higher levels of public 

transport job accessibility increase employment probabilities?”. This chapter was the first national 

study within the context of Great Britain to empirically examine the relationship between public 

transport job accessibility and employment probabilities, modelled at the micro-level of individuals. It 

therewith addressed the second identified gap in the knowledge, related to the lack of studies outside 

the US-context, in particular in smaller cities and towns and with regards to public transport (see also 

(Ihlanfeldt, 1992). In an important departure from most standard accessibility methodologies in 
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Spatial Mismatch studies, first a public transport job accessibility measure was developed based on 

the widely used gravity model that could be applied nationwide and at the very micro spatial level of 

Lower Layer Super Output Areas (administrative areas each with approximately 620 households), 

using detailed public transport timetable data and business register micro datasets. This was then 

combined with national individual-level employment probability models for Great Britain, so that each 

individual in the dataset was allocated a unique job accessibility level from his or her area of residence. 

Since the employment models used cross-sectional data from a random population sample, they were 

corrected for endogeneity between employment and accessibility by applying an instrumental 

variable approach. The study then estimated the impact of public transport job accessibility on 

individual employment probabilities, based on a national employment model for Great Britain and for 

various geographical area types and population groups, with a particular focus on young people. In 

line with the Spatial Mismatch literature, the empirical findings of this study implied that higher levels 

of public transport job accessibility would increase individual employment probabilities in Great 

Britain. In particular, individuals residing in urban areas with low car ownership rates would derive the 

greatest benefit from improved public transport job accessibility. For individuals residing in urban areas 

with ≥30% non-vehicle owning households, a 10% increase in public transport job accessibility yielded 

an employment elasticity of 0.038. This relationship was not straightforward without controlling for 

individual car ownership, due to lack of available data. In rural areas, higher employment and vehicle 

ownership rates make individuals less sensitive to public transport, while average public transport job 

accessibility levels were too low to yield differential employment effects. While it remains uncertain 

how these changes in individual employment probabilities will affect overall employment, in areas of 

high unemployment some of this could well be additional at the national level. By combining the 

employment models with a UK dataset of median neighbourhood (LSOA) household income levels, 

the study further established that public transport job accessibility levels were typically lowest in 

poorer neighbourhoods, where an improvement would increase individual employment probabilities 

most. The study also showed that mainly lower educated groups and young people would benefit from 

better public transport job accessibility. These results support recent evidence of the positive impact 

of higher levels of public transport job accessibility on employment probabilities in some European 

metropolitan areas (e.g. (Korsu and Wenglenski, 2010, Matas et al., 2010, Di Paolo et al., 2014).  

Chapter 6 addressed the third research question: “To what extent do higher levels of public transport 

and bicycle job accessibility and vehicle access increase employment probabilities?”. In this chapter, 

and in an important departure from both the British study in chapter 5 and the aforementioned 

studies in some European metropolitan areas, a Dutch national employment micro dataset was 

combined with a detailed public transport-and-bicycle job accessibility measure, national vehicle 
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registration and household income datasets, which were missing in the previous British study. The 

chapter aimed to test whether the same patterns from the British study would hold in the quite 

different urban and transport context of the Netherlands, with a relatively well-developed public 

transport and bicycle system and less peripheral urbanization and decentralization. All employment 

models were also based on cross-sectional data from a random population sample and therefore 

corrected for endogeneity between job accessibility, vehicle ownership and individual employment 

outcomes by applying an instrumental variable approach. In line with the empirical evidence for Great 

Britain, this study found that higher levels of public transport-and-bicycle job accessibility could 

improve individual employment probabilities in urban areas, while in rural areas vehicle ownership is 

a more important factor in driving employment outcomes. A 10% increase in public transport-and-

bicycle job accessibility yielded an employment elasticity of 0.017 in urban areas. In contrast with our 

British study, in rural areas a 10% accessibility increase also yielded a significant employment elasticity 

of 0.002, while the uplift on employment probability from having access to a household vehicle was 

0.012. By matching the employment models with an individual-level household income micro dataset, 

the study further revealed - in line with the evidence for Great Britain - that low-income groups could 

benefit from both improved public transport-and-bicycle job accessibility and household vehicle access, 

while we also did not find significant effects for high income groups in the Netherlands. A 10% increase 

in public transport-and-bicycle job accessibility yielded an employment elasticity of 0.017 for low-

income groups, while the uplift on employment probability from having access to a vehicle is 0.055. In 

contrast with the British evidence, low-educated groups and most older age groups could benefit from 

higher public transport-and-bicycle job accessibility levels, whereas middle-educated groups and 

especially young people were sensitive to vehicle ownership. 

Chapter 7 addressed the fourth research question: “To what extent do people in metropolitan areas 

benefit from higher levels of public transport and bicycle job accessibility and vehicle access?”. This 

chapter built on the national study for the Netherlands (based on a random population sample) in 

chapter 6, and utilized a cross-sectional administrative employment micro dataset providing a full 

population sample of the Rotterdam-The Hague Metropolitan Region (MRDH-region), combined with 

detailed urban-rural classification and household income datasets, to empirically examine the 

differential employment effects of job accessibility and vehicle access for different urban areas and 

income groups in this metropolitan region. An instrumental variable approach was again applied to 

control for endogeneity in the relationship between job accessibility, vehicle ownership and individual 

employment outcomes. This work was supported through a PhD Prestige Grant, awarded by the World 

Conference on Transport Research Society (WCTRS), on the basis of a research proposal and 

subsequent paper submitted to, and presented at, the 2019 WCTR Conference in Mumbai. In line with 
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the empirical evidence for the Netherlands, this study established that higher levels of public 

transport-and-bicycle job accessibility and household vehicle ownership increases employment 

probabilities of individual who reside in urban areas, but also that people residing in high-urban areas 

are most sensitive to job accessibility changes, while vehicles access plays a more important role in 

low-urban areas. In contrast with the evidence for the Netherlands in chapter 6, this study further 

identified that all income groups were sensitive to higher levels of public transport-and-bicycle job 

accessibility and household vehicle access. Individuals in the lowest household income quartile would 

benefit most from higher levels of public transport-and-bicycle job accessibility and vehicle access, and 

this positive employment effect decreases with increasing income levels. A 10% increase in public 

transport-and-bicycle job accessibility yielded an employment elasticity of 0.395 for the first income 

quartile, which then decreased to 0.139 for individuals in the second income quartile. For vehicle 

ownership we found a similar pattern, where the uplift on employment probability from having access 

to a household vehicle was 0.413 for the lowest income quartile and 0.229 for the second income 

quartile. The usage of these detailed micro datasets of the full population thus seem essential to 

accurately assess the relationship between job accessibility and employment outcomes, which is not 

fully captured by small populations samples used in prior studies. Very few studies have also examined 

transport job accessibility effects by income class, while a study by Hu (2016) in the Los Angeles 

Metropolitan Area only found positive effects among medium- to low-income groups, but not for the 

lowest or higher income groups. This study of the Rotterdam-The Hague Metropolitan Region 

established that low income groups, in particular, are sensitive to higher levels of job accessibility and 

vehicle access. 

Chapter 8 addressed the fifth research question: “To what extent does potential public transport job 

accessibility match young people’s experiences of accessing employment opportunities?”. This chapter 

used a 3-pronged mixed methods approach to empirically examine the extent to which potential 

public transport job accessibility opportunity levels matched young people’s experiences in accessing 

employment opportunities. It therefore combined the public transport job accessibility opportunity 

measure developed in chapter 5 with young people’s reported experiences of accessing employment 

opportunities using micro-scale analysis of the UK National Travel Survey and in-depth interviews with 

young job seekers in West Yorkshire, UK. This chapter addressed the third identified gap in the 

knowledge, concerning differences between measured and experienced job accessibility. The study 

found that variations in the coverage of the public transport and land use system resulted in 

substantial job accessibility disparities across the region. It further showed that young unemployed in 

particular had turned down jobs due to inadequate public transport or high fare costs, but that this 

was much less so among those with higher public transport job accessibility levels or with access to a 
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household car. These findings confirmed the positive relationship between higher levels of public 

transport job accessibility and employment probabilities, as established in chapter 5. The interviews 

with young low-skilled job seekers in West Yorkshire further indicated that their experienced 

accessibility to employment opportunities included availability, reliability, connectivity and 

affordability of local bus services, especially in off-peak hours and in peripheral areas. In particular, 

those residing in areas with low job accessibility levels experienced poor availability and reliability of 

bus services and high travel costs to job locations in the urban periphery, especially in relation to the 

prospective (low-wage) jobs. Due to these transport barriers, several young people had missed job 

interviews or turned down jobs. These findings closely align with existing empirical evidence on job 

accessibility problems among young people in the UK (e.g. (SEU, 2003, Green et al., 2005, British Youth 

Council, 2012) and emphasise the need to improve their transport access. 

What is clear from the previous chapters, is that while most of the Spatial Mismatch literature has 

been conducted within the context of US metropolitan areas, similar patterns do hold in the UK and 

the Netherlands, but only in certain contexts. In particular, job seekers without access to private 

vehicles, such as young people, low income and lower educated groups and those residing in urban 

areas under-served by public transport, such as peripheral and deprived neighbourhoods are sensitive 

to higher levels of job accessibility. While the employment models in chapters 5 to 7 were corrected 

for endogeneity in the relationship between job accessibility and employment probabilities by using 

an instrumental variable approach, this relationship was inferred from cross-sectional data and 

therefore needs to carefully interpreted because temporality is not known. As discussed in chapter 4, 

longitudinal datasets have been used in past studies to tease out endogeneity (see e.g. Blumenberg, 

2008; Gurley & Bruce, 2005), which generally also established that higher levels of job accessibility 

increases employment probabilities, although many of these studies lacked complete datasets 

between baseline and follow-up surveys to fully establish an exogenous relationship. In chapter 8, the 

interviews with young job seekers in West Yorkshire further revealed that a person’s experienced job 

accessibility goes beyond door-to-door journey times and includes e.g. frequencies and reliability of 

services, travel costs, comfort and (perceived) safety. This implies that job seekers could benefit from 

more targeted transport policy strategies that explicitly consider their accessibility needs, given the 

transport and socioeconomic resources available to them. A multi-instrument approach in which 

quantitative data analysis and accessibility modelling is combined with qualitative data on 

experienced accessibility can be particularly useful to identify the accessibility needs of different 

population groups. When employment prospects of job seekers are influenced by job accessibility, as 

shown by the findings of this thesis, it can be argued that public intervention is necessary, as those 

without access to private vehicles often cannot personally increase their accessibility. 
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9.2 Future research 

The research for this thesis could be expanded in several directions with regards to methods, datasets 

and policy investigations, which are successively discussed below. 

9.2.1 Methods 

A first direction for pursuing future research would be the refinement of the job accessibility 

measurement, both in terms of the land-use and transport components. With regard to the land-use 

component, the accessibility measures applied in this thesis were computed based on the total 

number of reachable jobs. However, chapter 8 indicated large disparities in levels of accessibility by 

job type in the West Yorkshire region. A promising future research direction would be to explore how 

the match between job requirements and workers’ skills or educational levels could be incorporated 

in job accessibility measures. This would result in more accurate job accessibility levels for workers 

and helps to address the issue of skills mismatches, due to which job seekers may not be able to take 

advantage of close proximity to job opportunities (see e.g. (Ellwood, 1986, Berechman and Paaswell, 

2001, Houston, 2005). This also relates to the usage of job vacancies by occupational classes, which 

would better reflect actual job openings available to job seekers, as shown in previous studies (e.g. 

Shen (Shen, 2001, Kawabata, 2003). 

With regard to the transport component, the accessibility measures applied in this thesis were 

computed based on travel times to jobs, which were then discounted through a decay function based 

on travel time. In line with previous studies (e.g. (Bocarejo and Oviedo, 2012, Farber et al., 2016), 

however, chapter 8 indicated that not only the availability, frequency and travel times of public 

transport services affected experienced accessibility to jobs, but also the reliability or services, 

comfort, fare costs, (perceived) safety and many other intervening factors. While some studies have 

suggested methods to include fare costs in accessibility measurements (e.g. (Bocarejo and Oviedo, 

2012), more research is necessary to explore how the other aforementioned intervening factors can 

be adequately integrated in job accessibility measures. A related issue would be the incorporation of 

local job competition in job accessibility measures, as this may substantially affect the number of job 

opportunities available to workers, in particular at the bottom-end of the labour market (van Wee et 

al., 2001, Bunel, 2012). Some studies (e.g. (Geurs and van Wee, 2004, De Jong et al., 2007) have further 

suggested the usage of utility-based accessibility measures (including logsum accessibility), which 

focus directly on the economic benefits people derive from access to spatially distributed employment 

opportunities, but these are also more complex and difficult to communicate. It would require further 

research to examine the extent to which utility-based measures can be used to assess employment 

outcomes. 
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A second research direction would be to further explore the individual component of accessibility. The 

Capabilities Approach (Sen, 1979, Sen, 2009) and the concept of motility (Kaufmann, 2002, Kaufmann, 

2004) draw attention to the various factors that influence a person’s ability to be mobile, including 

access to different forms and degrees of mobility, but also the competence to recognize and make use 

of access, and the appropriation of a particular choice, which all determine the extent to which a 

person can take advantage of transport job accessibility. It follows that all of these components may 

therefore play a role in shaping the extent to which job seekers can actually appropriate potential 

accessibility to employment opportunities. Few recent studies have operationalized accessibility as 

capability and motility (e.g. (Ryan et al., 2015, Kaufmann et al., 2017), but this has not been adopted 

in job accessibility measurements. While this thesis showed that levels of potential job accessibility 

largely matched experienced accessibility to employment opportunities through in-depth interviews 

with young job seekers in West Yorkshire, more bottom-up research is needed to explore how the 

various components of motility affect people’s job accessibility. Place-based accessibility measures as 

applied in this thesis do not incorporate this individual component, but more sophisticated people-

based accessibility measures (see e.g. (Kwan, 1998, Neutens et al., 2012) could capture interpersonal 

differences and the extent to which this affects a person’s accessibility to employment opportunities. 

This could also be extended beyond the spatial domain as ICT allows people to access employment 

opportunities without physical mobility (Kenyon et al., 2002, Banister and Hickman, 2006), but this 

may be a less viable option for low-skilled jobs. 

A third direction for future research would be to further explore the labour supply effects of improved 

transport job accessibility and the contribution of employment uptake to the economy. While this 

thesis has focussed on the role of job accessibility in employment probabilities, there may well be a 

labour supply employment effect from inducing more people to enter the labour market. Improved 

transport job accessibility may increase the willingness and ability of individuals to participate in the 

labour force and could therefore influence both the employment rate and labour force participation 

rate (McQuaid et al., 2001). Various studies have also shown that improved job accessibility lead to 

increased wages and hours worked (see e.g. (Sanchez, 1999, Danziger et al., 2000, Rotger and Nielsen, 

2015). It further remains uncertain how employment effects of job accessibility would work out on 

the national level. A reasonable assumption is that there is a net economic impact from a 

redistribution of employment to an area with higher unemployment through the user benefits related 

to a change in job accessibility (i.e. reduced travel time or costs), but more research is needed to 

examine these distributional effects. A related issue are the labour demand side effects of improved 

job accessibility, which plays out principally through better connectivity of workers and firms 

promoting agglomeration of economic activities (see also (Banister and Berechman, 2001), thereby 
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increasing productivity and the demand for labour. A British study by Gibbons et al. (2012), for 

example, found increased firm entry and employment near major roads following from improved car 

job accessibility, but this does not necessarily increase overall firm employment when these displace 

existing firms (see also (What Works Centre, 2015) report for further discussion). Also, continuing 

processes of agglomeration often lead to increases in housing and commuting costs, which may 

particularly affect job accessibility of low-income groups (Fujita and Thisse, 2002, Glaeser and 

Kohlhase, 2004). More research is therefore required that examines the downside of agglomerations 

effects on (experienced) transport job accessibility and employment outcomes. 

9.2.2 Datasets 

A fourth research direction would be utilising longitudinal datasets and transport-related ‘shocks’ to 

assess the relationship between changes in job accessibility and employment outcomes over time. 

This would also allow to attribute changes in job accessibility levels to changes in the transport system 

and to changing employment and residential locations, which may all have differential effects as 

shown in previous studies (see e.g. (Cervero et al., 1999, Geurs and Ritsema van Eck, 2003, Levinson 

et al., 2010). While this thesis used cross-sectional data to infer a relationship between job accessibility 

and employment probabilities in which temporality is not known, longitudinal datasets have been 

used to tease out endogeneity in this relationship (see e.g. (Gurley and Bruce, 2005, Blumenberg, 

2008), thereby overcoming the difficulties of finding appropriate instruments. Many existing studies, 

however, lacked complete datasets between baseline and follow-up surveys to fully establish an 

exogenous relationship. New longitudinal studies with more complete datasets could help to establish 

a robust relationship between changes in job accessibility and employment outcomes over time. Some 

recent studies have further controlled for endogeneity through transport-related ‘shocks’ such as 

policy-induced rail infrastructure extensions (e.g. (Rotger and Nielsen, 2015, Tyndall, 2017) and the 

introduction of a commuter train on a pre-existing rail line (Aslund et al., 2015), but more research is 

needed to gain a better understanding of the impact on employment outcomes as well as potential 

displacement effects of new stations, in particular among low-income groups (see also (Padeiro et al., 

2019). 

9.2.3 Policy investigations 

A fifth direction for pursuing future research would be to examine what land-use and transport 

strategies under which circumstances most effectively help to improve job accessibility and, 

subsequently, employment outcomes. It is suggested in this thesis that targeted transport strategies 

could help to improve job accessibility, which is particularly important for disadvantaged groups. Over 

the longer term, however, job accessibility could also be improved by planning new employment 
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developments in closer proximity to job seekers or by ensuring that new low-cost housing 

developments are located near employment opportunities and are well served by public transport. 

Transit Oriented Development (TOD), in which housing, employment and services are planned in close 

proximity of public transport, has also become a significant way to improve accessibility, facilitate 

pedestrian- and bicycle friendly environments and support the economic viability of public transport 

investments (see e.g. (Cervero, 1998, Curtis et al., 2009). Few studies have developed robust 

identification strategies to measure accessibility changes following from integrated land-use and 

transport interventions (e.g. Cervero and Duncan (2002), but more research is needed to gain a better 

understanding of how targeted transport policies and planning of employment, services and housing 

developments affects job accessibility and employment outcomes. 

9.3 Public policy recommendations 

This thesis has shown that employment probabilities of job seekers could be improved through higher 

levels of transport job accessibility. This would require better integration of transport policies, land 

use planning and social welfare policies that explicitly consider the accessibility needs of different 

groups of job seekers, in particular those without access to private vehicles and in areas under-served 

by public transport. As illustrated in the theoretical framework in chapter 2, a person’s accessibility to 

employment opportunities is shaped by the organisation of the transport system and land-use 

patterns of home and work locations as well as the capacity of individuals to be mobile. Policy 

strategies aimed at improving people’s job accessibility and, in turn, their employment outcomes, are 

therefore likely to be more effective when they address both this structural dimension and individual 

dimension of accessibility. 

In spite of early Accessibility Planning policies in the UK, which required local transport authorities 

between 2006 and 2011 to undertake accessibility assessments as part of Local Transport Plans (LTPs) 

and for which the Department for Transport (DfT) provides annually updated job accessibility indices 

for England (DfT, 2018), these accessibility assessments are no longer a statutory requirement in LTPs. 

Yet, an increasing number of studies have since indicated large and widening disparities in accessibility 

to employment opportunities, particularly affecting job uptake of people without access to private 

vehicles and residing outside the main public transport corridors (Rae et al., 2016, Curl et al., 2017, 

JRF, 2018). In contrast to the UK, some Dutch regional authorities (e.g. the Rotterdam-The Hague 

Metropolitan Region) have started using job accessibility measures to assess socio-economic 

inequalities, but accessibility planning and measurements lack at the national level (see also Geurs 

(2018), for discussion). The Dutch Scientific Council for Government Policy (WRR), however, concluded 

that increasing disparities in accessibility to employment opportunities may reduce the participation 
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of people in Dutch society and prevents the full utilization of the potential labour force, therefore 

advising the government to address these accessibility disparities in public policies (WRR, 2018). More 

recently, the Dutch Council for the Environment and Infrastructure (Rli) also concluded that Dutch 

citizens increasingly experience transport-related problems when accessing employment or public 

services, due to inadequate or unaffordable public transport services, inability to use a bicycle or lack 

of a car. They therefore advised the government to make ‘access for all’ the basic principle of transport 

policy, on the basis that all citizens should have sufficient possibilities to access key activities on foot, 

by bicycle or by public transport, within reasonable transport costs (in terms of money, time and 

effort). According to the Rli, this requires a fundamental change in the current national, regional and 

local transport policies, which mainly focus on the economic utility of transport investments (Rli, 

2020). 

9.3.1 Accessibility planning 

If public authorities in the UK and the Netherlands are indeed committed to improve job seekers’ 

access to employment opportunities in a way that contributes to their social and economic inclusion, 

this would require transport policies to be based on principles of accessibility planning. As shown in 

this thesis, job seekers could benefit from public transport strategies targeted at improving their job 

accessibility. These need to identify shortfalls in the public transport system and how these might be 

addressed through targeted interventions and revenue spending support, rather than capital 

infrastructure projects. Since low-skilled job seekers in particular tend to reside outside the city 

centres, this suggests that what constitutes improvements in their public transport job accessibility is 

arguably not so much related to large-scale rail projects, but more about providing adequate local bus, 

tram and metro services between their neighbourhoods and locations with matching employment 

opportunities. While ridership levels of (new) public transport services are often monitored by service 

providers, in general, little attention is being paid to ex-post accessibility evaluations and labour 

market effects (see also Cervero and Duncan (2002)). People’s experienced accessibility also has many 

components beyond door-to-door journey times and includes availability, frequencies, routing and 

scheduling of local public transport services, but also reliability, comfort, costs and (perceived) safety, 

which all affect job seekers’ accessibility to employment opportunities. This is particularly important 

for job seekers without access to private vehicles, such as young people, low income and lower 

educated groups and those residing in areas under-served by public transport, such as rural areas and 

peripheral and deprived urban areas. The Dutch cases in this theses have further indicated the 

substantial accessibility gains of integrated transport systems, in which bicycles play a major role in 

the first/last mile connections of train journeys (Pucher and Buehler, 2012, KiM, 2016). Recent 

transport innovations such as shared mobility, Mobility-as-a-Service (MaaS) and automated vehicles 
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also have the potential to offer new mobility options and increase job accessibility, but this requires 

transport policies targeted at providing these services in neighbourhoods with limited coverage by 

traditional public transport services, rather than exclusively in the city centres (see Lucas et al. (2019b) 

for further discussion).  

Basing transport policies on principles of accessibility also has implications for land use planning. The 

decentralisation of employment and services to car-based locations in the urban periphery has made 

it more difficult for people to access jobs in both the UK and the Netherlands, in particular for those 

who depend on public transport services (see e.g. (SEU, 2003, JRF, 2018, Bastiaanssen and Martens, 

2013, Jeekel, 2015). Planning new employment developments in closer proximity to job seekers could 

therefore help over the longer term to improve their accessibility to, and probability of, employment. 

This also relates to the siting of services such as hospitals and schools and retail developments in out-

of-town locations that are often under-served by traditional public transport services. In this sense, 

accessibility planning can provide a basis for better integration of transport policies and land use 

planning. This also touches on the location of low income and social housing. Both in the UK and the 

Netherlands, increasing housing prices and a gradual decline in social housing stock in the inner-cities 

have made many low-skilled workers to relocate to neighbourhoods in the urban periphery, where 

accessibility to employment opportunities is typically much lower, in particular when relying on public 

transport. While socio-economic segregation varies between and within Dutch cities this is generally 

limited due to extensive income- and public housing policies (see e.g. (PBL, 2010), but in the UK rural 

areas and the poorest neighbourhoods in the periphery of cities and towns are sometimes simply cut-

off from job opportunities (Rae et al., 2016, Curl et al., 2017). Job accessibility could therefore also be 

improved by ensuring that residents of new low-cost housing developments have good access to 

matching employment opportunities and are well served by public transport. Again, little attention is 

generally being paid to ex-post accessibility evaluations of land use planning. 

It is further important that social welfare policies also consider the role of transport in job seekers’ 

access to employment opportunities. While these typically focus on educational programmes and 

work-related training, this thesis has shown that better transport access may also increase the labour 

market position of job seekers. Since low-skilled and young people in particular have been impacted 

through the nature of their work by the current Covid-19 pandemic (ILO, 2020), transport may be even 

more important in helping them into employment. Most notably those without access to private 

vehicles often cannot afford to personally improve their transport alternatives by purchasing cars, but 

small-scale vehicle donation initiatives in the US (e.g. (Lucas and Nicholson, 2003) and ‘Wheels to 
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Work’ programmes31 in the UK (Lucas et al., 2009) have demonstrated to help job seekers gain 

employment. Since travel costs can also be a significant barrier for job uptake, in particular among 

young people who are not in education, employment or training (NEET), concessionary travel cards 

and reduced fares for young job seekers could be considered to enhance their access to jobs (SEU, 

2003, British Youth Council, 2012). This further implies that the standard 90 minutes’ journey time 

expected of jobseekers in the UK and the Netherlands to take up employment, regardless of the time 

and financial costs of this imposition for individual job seekers, may impose unrealistic travel burdens 

on people. Since average commute times are below 60 minutes in both countries and also vary 

between regions and between different transport modes and populations groups, this standard would 

need to be more locally specific and dependent upon the socioeconomic and transport resources of 

job seekers. 

9.3.2 Accessibility measures and datasets 

As shown in this thesis, accessibility measures are particularly useful to identify neighbourhoods that 

are under-served by the transport system. While the Netherlands currently lacks national job 

accessibility indices, the UK Department for Transport (DfT) provides readily available accessibility 

indices for England (DfT, 2018). Yet, these are not available for Wales, Scotland and Northern-Ireland. 

Since these accessibility indices are based on reachable employment centres (between 0 and 10) 

within certain travel time thresholds, they also lack information about individual jobs outside these 

thresholds and neglect the decreasing attractiveness of jobs with increasing travel time and costs. As 

indicated in chapter 8 of this thesis, the selection of different employment centres and travel time 

thresholds has substantial implications for the identification of shortfalls in the coverage of the public 

transport network and the spatial distribution of employment opportunities. This can be overcome by 

the usage of employment microdata and the estimation of a travel time decay function based on 

empirical commute time data from the National Travel Survey (see for further discussion 

(Bastiaanssen et al., 2021a). Using employment microdata also allows for the computation of 

accessibility measures to jobs by industry sector, which helps to more accurately identify job seekers’ 

access to employment opportunities as shown in chapter 8, but this also increases the burden of data 

analysis. Existing transport models may, however, also allow for accessibility assessments, as shown 

by Cervero and Duncan (2002). A recent policy study in the Netherlands (PBL and CPB, 2020) also 

calculated job accessibility measures using the Dutch National Transport Model (LMS), which were 

then used within the LMS to identify accessibility changes following from various land-use and 

                                                           
31 The UK Wheels to Work programs aim at helping people who are unable to take up employment because of 
a lack of public or private transport, by providing interest free loans for mopeds or bicycles and various 
transport hiring schemes. 
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transport interventions. This could further be applied in regional and local transport models to identify 

effective accessibility strategies. 

Better data collection could also help to more accurately assess job seekers’ accessibility to, and 

probability of, employment. For example, both the UK Business Structure Database and the Dutch LISA 

employment dataset provide detailed information on each business’ total employment but do not 

differentiate between employment by educational or occupational level. This would help to address 

the associated issue of skills mismatches, but may be costly. A related issue is the lack of transport-

related questions in the UK and Dutch Labour Force Survey (LFS), such as which transport modes 

workers rely on to travel to work or job interviews and whether they have access to private cars. While 

the Dutch LFS could be combined with a national vehicle registration dataset to identify workers with 

access to household vehicles, this was not possible for the UK LFS due to a lack of available data. It is 

important to include these transport-related questions, since the relationship between job 

accessibility and employment probabilities is not straightforward without controlling for car 

ownership, as shown in chapter 5 of this thesis. The Dutch National Travel Survey (ODiN), on the other 

hand, could benefit from incorporating questions around experienced transport difficulties of workers 

on the way to work or to job interviews, for which it could draw from the UK NTS. This could help to 

move beyond measuring travel patterns of already mobile groups towards latent travel demand of 

less mobile groups, thereby addressing issues of economic and social inclusion. 

9.3.3 Transport policy appraisal 

The employment effects of improved transport job accessibility as discussed in this thesis also have 

implications for transport policy appraisal. Detailed guidelines for the appraisal of transport projects 

are provided in the UK (Transport Analysis Guidance, ‘TAG’) and in the Netherlands (Overview Impacts 

Investments, ‘OEI’ in Dutch), which are required for all transport projects/ studies that need 

government approval. These guidelines are predicated on full employment and frictional 

unemployment, assuming that improved transport accessibility following from reduced generalised 

travel cost has labour supply effects (economically inactive to enter the labour market) and 

productivity effects (those in employment moving to more productive jobs). However, the impact of 

improved transport accessibility on the economically active moving from unemployment to 

employment, as shown in this thesis, has remained underexposed in transport appraisal. While the 

relationship between transport job accessibility and employment probabilities in chapters 5 to 7 has 

been inferred from cross-sectional data, and therefore has to be carefully interpreted because 

temporality is not known, past studies using longitudinal datasets (see e.g. Blumenberg, 2008; Gurley 

& Bruce, 2005) generally established similar patterns. In spite of the pockets of structural 
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unemployment across the UK and the Netherlands, ‘wider economic impacts’ (WEIs) of transport 

accessibility improvements on structural unemployment and thin labour markets do not feature in the 

appraisal guidelines. The UK transport appraisal guidance (TAG) further includes a broad spectrum of 

social and distributional impacts including access to public transport services, with reference to the 

SEU (2003) report on transport and social exclusion. The Dutch appraisal guidance (OEI), on the other 

hand, is more limited to distributional effects for regions and populations groups (see (Geurs et al., 

2009) for further discussion). Yet, neither of these appraisal guidelines refer to measures of 

accessibility to employment opportunities or key services such as health services and education, which 

are essential when basing transport policies on principles of accessibility planning. 
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11. Appendix 

 

Table 11.1 Abbreviations used in the meta-analyses 
Sample: W(F) Welfare recipient (Female) 

 LS Low-skilled individuals 

 M/F Male or Female 

 Y (B/L/W/CIT/SUB) 

(E/NE/H/NH) 

Youth (Black/ Latin (Hispanic)/ White/ Central city/ Suburbs) 

(Not) Enrolled in education/ (Not) Living at home 

 (L/M)INC Income class (Low- or Middle) 

 ABOR Aboriginals 

Transport: CAR (I/ HH) Car ownership (Individual or Household) 

 CAR1/2 (HH) One or Multiple cars (Household) 

 MCARCT Mean car commute time 

 M(G)CT Mean (gravity-based) commute time 

 WMCARCT Weighted mean car commute time 

IV/S: IV Instrumental variable approach 

 S Sample approach 
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Table 11.2 Non-IV and base-employment model with first stage and second-stage regression 
Variables Coefficients (SE) Elasticities: +10% 

accessibility Base-model ≥ 15% no- vehicle hh ≥ 30% no- vehicle hh 

Probit IVprobit Probit IVprobit Probit IVprobit 

Dependent variable         

Emp. (1); unemp. (0)  1st stage 

Job access. 

2nd stage 

Emp. 

     

Indiv. & hh variables         

Age 0.082*** 

(0.004) 

0.004* 

(0.002) 

0.082*** 

(0.004) 

0.084*** 

(0.006) 

0.085*** 

(0.006) 

0.084*** 

(0.008) 

0.083*** 

(0.007) 

 

Age squared/100 -0.082*** 

(0.005) 

-0.004* 

(0.002) 

-0.081*** 

(0.005) 

-0.085*** 

(0.007) 

-0.086*** 

(0.007) 

-0.087*** 

(0.009) 

-0.087*** 

(0.009) 

 

Female 0.049* 

(0.023) 

-0.012 

(0.007) 

0.050* 

(0.023) 

0.058* 

(0.032) 

0.061* 

(0.027) 

0.066 

(0.036) 

0.070 

(0.036) 

 

Low educated -0.283*** 

(0.029) 

-0.059*** 

(0.009) 

-0.279*** 

(0.029) 

-0.302*** 

(0.032) 

-0.290*** 

(0.032) 

-0.312*** 

(0.041) 

-0.312*** 

(0.040) 

 

Non-white -0.249*** 

(0.032) 

0.244*** 

(0.016) 

-0.278*** 

(0.034) 

-0.231*** 

(0.036) 

-0.274*** 

(0.037) 

-0.250*** 

(0.043) 

-0.282*** 

(0.046) 

 

Young children (< age 

15) 

-0.040** 

(0.013) 

-0.019*** 

(0.004) 

-0.038** 

(0.013) 

-0.048*** 

(0.015) 

-0.047*** 

(0.015) 

-0.063*** 

(0.019) 

-0.054** 

(0.019) 

 

Single household -0.391*** 

(0.035) 

0.037** 

(0.014) 

-0.395*** 

(0.035) 

-0.399*** 

(0.040) 

-0.405*** 

(0.040) 

-0.402*** 

(0.052) 

-0.420*** 

(0.051) 

 

Single parent 

household 

-0.435*** 

(0.031) 

0.019 

(0.011) 

-0.435*** 

(0.031) 

-0.447*** 

(0.036) 

-0.443*** 

(0.035) 

-0.475*** 

(0.046) 

-0.471*** 

(0.046) 
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Neighbourhood & 

Accessibility variables 

        

Percent unemployed 

(excl. students) 

-3.440*** 

(0.239) 

-1.791*** 

(0.097) 

-3.512*** 

(0.239) 

-3.185*** 

(0.281) 

-3.193*** 

(0.276) 

-2.688*** 

(0.379) 

-2.427*** 

(0.401) 

 

Population density 

(pop/hectare) 

 0.012*** 

(0.000) 

      

PT job accessibility/ 

1,000,000 

0.009 

(0.015) 

  0.010 

(0.016) 

 0.018 

(0.017) 

  

Estimated PT job 

accessibility/1,000,000 

  0.059** 

(0.024) 

 0.067** 

(0.024) 

 0.069** 

(0.027) 

0.002 | 0.003 0.006 

Constant 0.306*** 

(0.088) 

-0.110*** 

(0.031) 

0.299*** 

(0.087) 

0.268* 

(0.108) 

0.222* 

(0.108) 

0.246 

(0.152) 

0.186 

(0.150) 

 

Pseudo R2 0.0965   0.0880  0.0803   

Wald Chi-Squared stat 1434.83**

* 

 1448.13**

* 

932.07*** 994.27*** 478.11*** 508.86***  

Wald Chi-Squared stat 

of exogeneity 

  7.30**  9.24**  5.79*  

Cragg-Donald Wald F  28437.77       

Kleibergen-Paap F stat  4552.66**

* 

      

Stock-Yogo Weak ID 

critical value 

 16.38 

(10%) 

      

N 44,351 27,936 13,578  

Mean PT accessibility 384,509.7 537,386.7 852,899.3  
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25th percentile 40,587 63,936 98,794  

75th percentile 275,720 396,798 906,824  

Mean emp. rate % 95.0% 93.9% 92.2%  

Mean hh vehicle % 75.2% 66.8% 55.6%  

Significance levels: *: 0.05%, **: 0.01%, ***: 0.001% 

 

Table 11.3 Public transport job accessibility coefficients and elasticities for non-IV and IV employment models 
Models Classes Coefficient (SE)  

  Non-IV 
models 

IV models Elasticities: 
+10% 
accessibility Second stage First stage 

Base model Full sample 0.009 
(0.015) 

0.059** 
(0.024) 

0.012*** 
(0.000) 

0.002 

 ≥ 15% no- vehicle hh 0.010  
(0.015) 

0.067** 
(0.024) 

0.013*** 
(0.000) 

0.003 

 ≥ 30% no- vehicle hh 0.018 
(0.017) 

0.069** 
(0.027) 

0.013*** 
(0.000) 

0.006 

Rural-Urban 
Classification 

London -0.057* 
(0.024) 

-0.042 
(0.037) 

0.014*** 
(0.000) 

-0.005 

Urban areas 0.077 
(0.086) 

1.154** 
(0.430) 

0.001*** 
(0.000) 

0.013 

Rural areas 0.206 
(0.367) 

-3.418 
(2.082) 

0.001*** 
(0.000) 

 

Rural-Urban 
Classification  
>30% no- vehicle hh 

London -0.051 
(0.029) 

-0.042 
(0.037) 

0.014*** 
(0.000) 

 

Urban areas 0.200 
(0.130) 

1.709*  
(0.724) 

0.001*** 
(0.000) 

0.038 

Rural areas 3.111 
(2.084) 

-3.401 
(2.073) 

0.001*** 
(0.000) 

 

Neighbourhood 
income levels 

>= £31,834 -0.002 
(0.018) 

0.025 
(0.027) 

0.014*** 
(0.000) 
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<= £31,833 0.052 
(0.033) 

0.190** 
(0.066) 

0.007 *** 
(0.000) 

0.004 

Age groups 50-64 -0.007 
(0.034) 

0.120* 
(0.060) 

0.011*** 
(0.000) 

0.002 

 35-49 0.012 
(0.029) 

0.018 
(0.042) 

0.013*** 
(0.000) 

 

 25-34 0.003 
(0.030) 

0.120** 
(0.048) 

0.013*** 
(0.000) 

0.004 

 16-24 -0.043 
(0.036) 

-0.070 
(0.061) 

0.010*** 
(0.001) 

 

Educational levels High educated -0.021 
(0.021) 

0.031 
(0.034) 

0.014*** 
(0.000) 

 

 Middle educated -0.028 
(0.028) 

-0.037 
(0.051) 

0.009*** 
(0.000) 

 

 Low educated 0.049 
(0.039) 

0.166** 
(0.059) 

0.011*** 
(0.000) 

0.006 

Significance levels: *: 0.05%, **: 0.01%, ***: 0.001% 
IV models: first stage estimates for instrumental variable (i.e. population density) on PT job accessibility 
measure; second stage estimates for estimated PT job accessibility measure on employment probability. 
Coefficients (SE) in bold: reported model estimates based on acceptance null hypothesis of exogeneity (i.e. 
when job accessibility is found endogenous with employment) 
 

Table 11.4 Individual employment probabilities by Rural-Urban Classification with >30% no-vehicle households 
Variables Coefficients (SE) Elasticities: 

+10% 

accessibility 

London Urban areas Rural areas 

Probit IVprobit Probit IVprobit Probit IVprobit 

Dependent variable        

Employed (1); unemployed (0)        

Individual & Household variables        

Age 0.101*** 

(0.016) 

0.102*** 

(0.017) 

0.085*** 

(0.006) 

0.071*** 

(0.009) 

0.039 

(0.049) 

0.039 

(0.043) 
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Age squared/100 -0.110*** 

(0.019) 

-0.111*** 

(0.019) 

-0.086*** 

(0.007) 

-0.070*** 

(0.011) 

-0.039 

(0.057) 

-0.041 

(0.049) 

 

Female -0.014 

(0.077) 

-0.011 

(0.078) 

0.089*** 

(0.027) 

0.101* 

(0.041) 

0.208 

(0.223) 

0.035 

(0.198) 

 

Low educated -0.064 

(0.099) 

-0.062 

(0.099) 

-0.342*** 

(0.033) 

-0.370*** 

(0.047) 

-0.107 

(0.243) 

-0.058 

(0.234) 

 

Non-white -0.464*** 

(0.081) 

-0.464*** 

(0.082) 

-0.219*** 

(0.042) 

-0.340** 

(0.093) 

(omitted) (omitted)  

Young children (< age 15) -0.095* 

(0.038) 

-0.093* 

(0.039) 

-0.041** 

(0.025) 

-0.021 

(0.025) 

-0.026 

(0.143) 

-0.104 

(0.122) 

 

Single household -0.278* 

(0.116) 

-0.264* 

(0.117) 

-0.413*** 

(0.041) 

-0.419*** 

(0.060) 

-0.817*** 

(0.250) 

-0.761 

(0.465) 

 

Single parent household -0.399*** 

(0.097) 

-0.401*** 

(0.097) 

-0.440*** 

(0.037) 

-0.449*** 

(0.058) 

-0.785** 

(0.284) 

-0.726 

(0.516) 

 

Neighbourhood & Accessibility 

variables 

       

Percent unemployed (excl. 

students) 

-1.054 

(0.953) 

-0.745 

(1.017) 

-3.683*** 

(0.272) 

-3.136*** 

(0.414) 

-0.442 

(2.083) 

-0.181 

(1.765) 

 

Public transport job accessibility/ 

1,000,000 

-0.051 

(0.029) 

 0.077 

(0.086) 

 3.111 

(2.084) 

 0.018 

Estimated public transport job 

accessibility/1,000,000 

 -0.012 

(0.056) 

 1.709* 

(0.724) 

 -11.435 

(13.747) 

0.057 

Constant 0.092 

(0.342) 

0.092 

(0.342) 

0.269* 

(0.108) 

0.058 

(0.232) 

0.841 

(1.011) 

1.157 

(0.860) 
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Wald Chi-Squared statistic 116.34*** 115.31*** 1080.91**

* 

418.67*** 23.99** 47.68***  

Wald Chi-Squared statistic of 

exogeneity 

 0.38  4.17*  0.58  

Pseudo R2 0.0908  0.1022  0.0963   

N 3,347 9,806 417  

Mean PT accessibility  2,346,411 203,900.2 37,255.2  

25th percentile 1,315,312 103,492 10,840  

75th percentile 3,349,525 275,278 41,527  

Mean employment rate % 93.5% 91.4% 93.2%  

Mean hh vehicle ownership % 49.4% 58.2% 63.9%  

Significance levels: *: 0.05%, **: 0.01%, ***: 0.001% 

Table 11.5 Employment model by age groups 
Variables Coefficients (SE) Elasticities: 

+10% 
accessibility 

Age 16-24 Age 25-34 Age 35-49 Age 50-64 

Probit IVprobit Probit IVprobit Probit IVprobit Probit IVprobit 

Dependent variable          

Employed (1); unemployed (0)          

Individual & Household variables          

Age 0.312 
(0.175) 

0.313 
(0.175) 

0.185 
(0.200) 

0.151 
(0.198) 

-0.118 
(0.104) 

-0.118 
(0.104) 

0.002 
(0.163) 

0.002 
(0.163) 

 

Age squared/100 -0.535 
(0.434) 

-0.534 
(0.434) 

-0.269 
(0.339) 

-0.215 
(0.336) 

0.145 
(0.124) 

0.145 
(0.124) 

-0.008 
(0.144) 

-0.008 
(0.144) 

 

Female 0.163*** 
(0.047) 

0.163*** 
(0.047) 

-0.033 
(0.053) 

-0.032 
(0.052) 

-0.021 
(0.043) 

-0.021 
(0.043) 

0.147** 
(0.047) 

0.148** 
(0.047) 

 

Low educated  -0.386*** 
(0.070) 

 -0.387*** 
(0.070) 

 -0.364*** 
(0.064) 

 -0.348*** 
(0.064) 

 -0.316*** 
(0.052) 

 -0.316*** 
(0.052) 

 -0.212*** 
(0.053) 

 -0.203*** 
(0.053) 

 

Non-white  -0.347*** 
(0.074) 

 -0.327*** 
(0.086) 

 -0.196** 
(0.068) 

 -0.253*** 
(0.069) 

 -0.245*** 
(0.055) 

 -0.249*** 
(0.058) 

 -0.272*** 
(0.075) 

 -0.347*** 
(0.083) 
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Young children (< age 15) -0.090**  
(0.029) 

-0.091**  
(0.029) 

-0.055  
(0.028) 

-0.036  
(0.029) 

-0.005  
(0.024) 

-0.005  
(0.024) 

-0.092*  
(0.044) 

-0.099*  
(0.044) 

 

Single household 0.052 
(0.144) 

0.052 
(0.144) 

-0.209* 
(0.098) 

-0.209* 
(0.098) 

-0.356*** 
(0.067) 

-0.357*** 
(0.067) 

-0.586*** 
(0.053) 

-0.600*** 
(0.053) 

 

Single parent household -0.248*** 
(0.054) 

-0.248*** 
(0.054) 

-0.662*** 
(0.065) 

-0.658*** 
(0.065) 

-0.327*** 
(0.060) 

-0.327*** 
(0.060) 

-0.422*** 
(0.082) 

-0.435*** 
(0.082) 

 

Neighbourhood & Accessibility 
variables 

         

Percent unemployed (excl. 
students) 

-2.697*** 
(0.518) 

-2.657*** 
(0.523) 

-3.415*** 
(0.528) 

-3.586*** 
(0.520) 

-4.410*** 
(0.425) 

-4.410*** 
(0.425) 

-3.213*** 
(0.492) 

-3.392*** 
(0.491) 

 

Public transport job accessibility/ 
1,000,000 

-0.043 
(0.036) 

 0.003 
(0.030) 

 0.012 
(0.029) 

 -0.007 
(0.034) 

  

Estimated public transport job 
accessibility/1,000,000 

 -0.067 
(0.061) 

 0.120** 
(0.048) 

 0.018 
(0.042) 

 0.120* 
(0.060) 

0.004 | 0.002 

Constant -2.675 
(1.747) 

-2.678 
(1.746) 

-0.849 
(2.929) 

-0.391 
(2.904) 

4.752* 
(2.163) 

4.752* 
(2.163) 

2.287 
(4.586) 

2.279 
(4.590) 

 

Wald Chi-Squared statistic 281.71*** 282.87*** 289.98*** 289.98*** 326.72*** 327.34*** 250.14*** 256.28***  

Wald Chi-Squared statistic of 
exogeneity 

 0.27  9.67**  0.05  7.32**  

Pseudo R2 0.0745  0.0876  0.0705  0.0705   

N 5,105 8,872 15,672 12,896  

Mean PT accessibility 342,493.6 539,970.2 388,633.9 280,744.7  

25th percentile 43,867 51,280 43,439 32,110  

75th percentile 270,270 386,501 279,648 206,681  

Mean employment rate % 86.9% 95.3% 96.7% 96.2%  

Mean hh vehicle ownership % 73.1% 70.8% 75.9% 78.4%  

Significance levels: *: 0.05%, **: 0.01%, ***: 0.001% 

 

Table 11.6 Employment model by educational level 
Variables Coefficients (SE) Elasticities: 

+10% 
accessibility 

Low educated Middle educated High educated 

Probit IVprobit Probit IVprobit Probit IVprobit 

Dependent variable        

Employed (1); unemployed (0)        

Individual & Household variables        
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Age 0.051*** 
(0.009) 

0.051*** 
(0.009) 

0.094*** 
(0.006) 

0.094*** 
(0.006) 

0.061*** 
(0.011) 

0.061*** 
(0.011) 

 

Age squared/100 -0.038*** 
(0.010) 

-0.037*** 
(0.010) 

-0.096*** 
(0.007) 

-0.096*** 
(0.007) 

-0.065*** 
(0.012) 

-0.061*** 
(0.011) 

 

Female 0.006 
(0.055) 

0.006 
(0.055) 

0.059 
(0.033) 

0.059 
(0.033) 

0.006 
(0.041) 

0.011 
(0.041) 

 

Non-white  -0.054 
(0.070) 

 -0.126 
(0.075) 

 -0.339*** 
(0.053) 

 -0.334*** 
(0.060) 

 -0.356*** 
(0.053) 

 -0.377*** 
(0.055) 

 

Young children (< age 15) -0.028  
(0.026) 

-0.025  
(0.026) 

-0.053**  
(0.018) 

-0.053**  
(0.018) 

0.007  
(0.028) 

0.011  
(0.028) 

 

Single household -0.580*** 
(0.076) 

-0.587*** 
(0.076) 

-0.431*** 
(0.055) 

-0.431*** 
(0.055) 

-0.265*** 
(0.060) 

-0.268*** 
(0.061) 

 

Single parent household -0.562*** 
(0.073) 

-0.579*** 
(0.073) 

-0.386*** 
(0.042) 

-0.385*** 
(0.043) 

-0.304*** 
(0.068) 

-0.299*** 
(0.068) 

 

Neighbourhood & Accessibility 
variables 

       

Percent unemployed (excl. 
students) 

-5.032*** 
(0.471) 

-5.059*** 
(0.467) 

-3.121*** 
(0.355) 

-3.108*** 
(0.361) 

-1.416** 
(0.516) 

-1.616** 
(0.513) 

 

Public transport job 
accessibility/1,000,000 

0.049 
(0.039) 

 -0.028 
(0.028) 

 -0.021 
(0.021) 

  

Estimated public transport job 
accessibility/ 1,000,000 

 0.166** 
(0.059) 

 -0.037 
(0.051) 

 0.031 
(0.034) 

0.006 

Constant 0.597** 
(0.195) 

0.579** 
(0.194) 

0.044 
(0.112) 

0.045 
(0.112) 

0.813*** 
(0.230) 

0.786*** 
(0.230) 

 

Wald Chi-Squared statistic 383.44*** 399.67*** 758.64*** 758.43*** 161.50*** 163.96***  

Wald Chi-Squared statistic of 
exogeneity 

 6.72**  0.04  3.74  

Pseudo R2 0.1244  0.1043  0.0395   

N 6,301 19,040 18,341  

Mean PT accessibility 365,404.9 249,194.4 530,446.6  

25th percentile 41,120 35,973 46,678  

75th percentile 285,725 202,132 374,259  

Mean employment rate % 91.5% 94.2% 97.0%  

Mean hh vehicle ownership % 70.9% 76.4% 75.5%  

Significance levels: *: 0.05%, **: 0.01%, ***: 0.001% 
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Table 11.7 Non-IV and base-employment model with first stage and second stage regression 

Variables Coefficients (SE) Elasticities: 
+10% accessibility/ 
Margin. effect veh 

Probit IVProbit 

1st stage 
 

1st stage 
 

2nd stage  

Dependent variable      

Emp. (1); unemp. (0)  PT access HH vehicle Emp.  

Individual & Household variables      

Age 0.158*** 
(0.003) 

0.001*** 
(0.000) 

0.018*** 
(0.001) 

0.147*** 
(0.011) 

 

Age squared/100 -0.186*** 
(0.035) 

-0.000* 
(0.000) 

-0.000*** 
(0.000) 

-0.175*** 
(0.001) 

 

Female -0.598*** 
(0.009) 

0.002*** 
(0.001) 

0.005*** 
(0.002) 

-0.593*** 
(0.015) 

 

Low educated -0.258*** 
(0.013) 

-0.014*** 
(0.001) 

-0.042*** 
(0.003) 

-0.228*** 
(0.028) 

 

Non-Western migrant -0.218*** 
(0.019) 

0.026*** 
(0.002) 

-0.025*** 
(0.005) 

-0.219*** 
(0.021) 

 

Unemployment history -0.333*** 
(0.012) 

-0.003** 
(0.001) 

-0.024*** 
(0.003) 

-0.317*** 
(0.021) 

 

Young children (< age 12) -0.028***  
(0.007) 

0.002*** 
(0.000) 

0.011*** 
(0.001) 

-0.032*** 
(0.008) 

 

Single household -0.073*** 
(0.015) 

-0.011*** 
(0.001) 

-0.228*** 
(0.004) 

-0.031* 
(0.093) 

 

Single parent household -0.059*** 
(0.021) 

-0.000 
(0.002) 

-0.155*** 
(0.006) 

-0.011* 
(0.064) 

 

Neighbourhood & accessibility 
variables 

     

Percent unemployed (excl. 
students) 

-0.034*** 
(0.001) 

-0.003*** 
(0.000) 

-0.001* 
(0.000) 

-0.033*** 
(0.002) 

 

Population density  0.002*** 
(0.000) 

-0.001*** 
(0.000) 

  

Percentage households with 
vehicles 

 -0.010*** 
(0.000) 

0.001*** 
(0.000) 

  

Public transport-and-bicycle job 
accessibility/1,000,000 

0.349*** 
(0.029) 

   0.007 
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Estimated public transport-and-
bicycle  job 
accessibility/1,000,000 

   0.706** 
(0.224) 

0.014 

Household vehicle 0.286*** 
(0.012) 

   0.023 

Estimated Household vehicle    0.740* 
(0.374) 

0.038 

Constant -1.491*** 
(0.055) 

0.569*** 
(0.006) 

0.127*** 
(0.018) 

-1.746*** 
(0.190) 

 

Wald Chi-Squared statistic 11573.05*
** 

  12054.80***  

Wald Chi-Squared statistic of 
exogeneity 

   15.96***  

Pseudo R2 0.1239     

Kleibergen-Paap F stat    64.11***  

Anderson-Rubin Wald F-statistic    54.88***  

Stock-Yogo Weak ID critical 
value 

   7.03 
(10%) 

 

N 174,657   174,657  

Mean PT-and-bicycle job 
accessibility 

206,187   206,187  

Mean Household vehicle rate 81.3%   81.3%  

Mean employment rate 93.4%   93.4%  

Significance levels: *: 0.05% **: 0.01% ***: 0.001%. 

 

Table 11.8 Job accessibility coefficients and elasticities for non-IV and IV employment models 
Models Classes Coefficient (SE)  

  PT job accessibility Household vehicle Elasticities: +10% 
Accessibility / 
Margin. effect 
veh 

Probit IV probit Probit IV probit 

Base model Full sample 0.349*** 
(0.029) 

0.706** 
(0.224) 

0.286**
* 

(0.012) 

0.740* 
(0.374) 

0.014 | 0.038 
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Rural-Urban 
Classification 

Urban areas 0.322*** 
(0.034) 

0.606* 
(0.256) 

0.310*** 
(0.014) 

0.553 
(0.392) 

0.017  

Rural areas 0.298** 
(0.112) 

-0.736 
(1.561) 

0.166*** 
(0.026) 

-1.617 
(0.624) 

0.002 | 0.012 

Household 
income levels 

≥ €44,913 0.510*** 
(0.042) 

1.021 
(1.161) 

0.188*** 
(0.019) 

1.182 
(2.924) 

 

≤ €44,912 0.155*** 
(0.040) 

0.604*** 
(0.189) 

0.326*** 
(0.016) 

0.760** 
(0.249) 

0.017 | 0.055 

Age groups 50-63 0.270*** 
(0.048) 

-1.288 
(0.204) 

0.155*** 
(0.021) 

-2.801 
(0.203) 

0.006 | 0.015  

 35-49 0.505*** 
(0.056) 

1.250** 
(0.413) 

0.274*** 
(0.024) 

2.042 
(1.445) 

0.023 

 25-34 0.303*** 
(0.066) 

1.197*** 
(0.285) 

0.396*** 
(0.028) 

1.575*** 
(0.359) 

0.021 | 0.034 

 15-24 -0.115 
(0.080) 

-0.195 
(0.340) 

0.382*** 
(0.032) 

0.883* 
(0.377) 

0.127 

Educational 
levels 

High educated 0.161*** 
(0.034) 

0.211*** 
(0.350) 

0.229*** 
(0.020) 

0.772** 
(0.593) 

0.004 | 0.016  

 Middle 
educated 

0.165*** 
(0.044) 

0.398 
(0.237) 

0.336*** 
(0.017) 

0.856* 
(0.342) 

0.052 

 Low educated 0.286*** 
(0.067) 

0.390 
(0.314) 

0.226*** 
(0.024) 

-1.130* 
(0.521) 

0.008 | 0.032 

Significance levels: *: 0.05%, **: 0.01%, ***: 0.001% 
IV models: first stage estimates for instrumental variable (i.e. population density) on PT job accessibility 
measure; second stage estimates for estimated PT job accessibility measure on employment probability. 
Coefficients (SE) in bold: reported model estimates based on acceptance null hypothesis of exogeneity (i.e. 
when job accessibility is found endogenous with employment) 
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Table 11.9 Individual employment probabilities by age group 
Variables Coefficients (SE) Elasticities: 

+10% accessibility/ 
Margin. effect veh Age 15-24 Age 15-24 Age 25-34 Age 25-34 Age 35-49 Age 35-49 Age 50-63 Age 50-63 

 Probit IV Probit Probit IV Probit Probit IV Probit Probit IV Probit  

Dependent variable          

Emp. (1); unemp. (0)          

Individual & Household 
variables 

         

Age 0.058 
(0.121) 

0.096 
(0.124) 

0.682*** 
(0.092) 

0.491*** 
(0.127) 

0.015 
(0.043) 

-0.020 
(0.049) 

0.005 
(0.601) 

0.254* 
(0.043) 

 

Age squared/100 0. 326 
(0.288) 

0. 211 
(0.300) 

-0.107*** 
(0.157) 

-0.778*** 
(0.205) 

-0.037 
(0.050) 

-0.004 
(0.060) 

0.030 
(0.050) 

-0.243*** 
(0.030) 

 

Female -0.230** 
(0.026) 

-0.209** 
(0.033) 

-0.399*** 
(0.024) 

-0.287*** 
(0.031) 

-0.829*** 
(0.018) 

-0.686* 
(0.336) 

-0.691*** 
(0.015) 

-0.190 
(0.206) 

 

Low educated (omitted) 0.127** 
(0.035) 

0.117** 
(0.035) 

-0.348*** 
(0.047) 

-0.224** 
(0.068) 

-0.249*** 
(0.026) 

-0.049 
(0.232) 

-0.243*** 
(0.018) 

-0.192** 
(0.066) 

 

Non-Western migrant -0.301*** 
(0.044) 

-0.274*** 
(0.049) 

-0.359*** 
(0.036) 

-0.297** 
(0.049) 

-0.101** 
(0.034) 

-0.065 
(0.076) 

-0.049 
(0.045) 

0.000 
(0.042) 

 

Unemployment history -0.301*** 
(0.039) 

-0.258*** 
(0.053) 

-0.385*** 
(0.027) 

-0.294*** 
(0.053) 

-0.379*** 
(0.020) 

-0.256 
(0.204) 

-0.319*** 
(0.018) 

-0.103 
(0.095) 

 

Young children (<age 12) 0.138*** 
(0.038) 

0.144*** 
(0.038) 

-0.176*** 
(0.015) 

-0.160*** 
(0.019) 

-0.014 
(0.010) 

-0.038* 
(0.019) 

-0.023 
(0.028) 

-0.021 
(0.018) 

 

Single household -0.126** 
(0.046) 

-0.125 
(0.046) 

-0.135*** 
(0.033) 

0.183 
(0.112) 

-0.124*** 
(0.030) 

-0.304 
(0.404) 

-0.143*** 
(0.022) 

-0.500*** 
(0.028) 

 

Single parent household -0.009 
(0.107) 

-0.181 
(0.170) 

-0.230*** 
(0.056) 

0.043 
(0.110) 

0.014 
(0.031) 

-0.318 
(0.259) 

0.072* 
(0.033) 

-0.246*** 
(0.043) 

 

Neighbourhood & 
accessibility variables 

         

Percent unemployed 
(excl. students) 

-0.033*** 
(0.002) 

-0.030*** 
(0.004) 

-0.037*** 
(0.002) 

-0.029*** 
(0.005) 

-0.037*** 
(0.001) 

-0.025 
(0.020) 

-0.033*** 
(0.001) 

-0.010 
(0.010) 

 

PT-and-bicycle job 
accessibility/ 1,000,000 

-0.115 
(0.080) 

 0.303*** 
(0.066) 

 0.505*** 
(0.056) 

 0.270*** 
(0.048) 

 0.006 

Estimated PT-and-bicycle 
job accessibility/ 
1,000,000 

 -0.195 
(0.340) 

 1.197*** 
(0.285) 

 1.250** 
(0.413) 

 -1.288 
(0.204) 

0.021 | 0.023 
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Household vehicle 0.382*** 
(0.032) 

 0.396*** 
(0.028) 

 0.274*** 
(0.024) 

 0.155*** 
(0.021) 

 0.127 | 0.015 

Estimated Household 
vehicle 

 0.883* 
(0.377) 

 1.575*** 
(0.359) 

 2.042 
(1.445) 

 -2.801 
(0.203) 

0.034 

Constant -2.142 
(1.257) 

-2.939* 
(1.390) 

-8.975*** 
(1.359) 

-7.362*** 
(1.572) 

1.893* 
(0.902) 

0.410 
(1.906) 

2.296 
(1.685) 

-3.469 
(1.467) 

 

Wald Chi-Squared 
statistic 

1399.71*** 1457.93**
* 

1726.43**
* 

2765.56**
* 

3430.02**
* 

7339.62**
* 

3851.28**
* 

4778.20**
* 

 

Wald Chi-Squared 
statistic of exogeneity 

 3.51  7.71*  23.71***  38.50***  

Pseudo R2 0.1127  0.1186  0.1183  0.0948   

N 15.031 30.583 63.045 65.998  

Mean PT-and-bicycle job 
accessibility 

205,781 236,338 203,955 184,764  

Mean Household vehicle 
rate 

68.4% 74.9% 83.9% 84.6%  

Mean employment rate 86.5% 94.3% 95.1% 92.9%  

Significance levels: *: 0.05% **: 0.01% ***: 0.001%. 
 

Table 11.10 Individual employment probabilities by educational level 
Variables Coefficients (SE) Elasticities: 

+10% accessibility/ 
Margin. effect veh Low educated Middle educated High educated 

Dependent variable        

Emp. (1); unemp. (0)        

Individual & Household 
variables 

       

Age 0.166*** 
(0.005) 

0.151*** 
(0.017) 

0.153 *** 
(0.004) 

0.140*** 
(0.011) 

0.124*** 
(0.006) 

0.057 
(0.039) 

 

Age squared/100 -0.188*** 
(0.006) 

-0.168*** 
(0.020) 

-0.180*** 
(0.005) 

-0.165*** 
(0.012) 

-0.152*** 
(0.007) 

-0.078*** 
(0.040) 

 

Female -0.833*** 
(0.019) 

-0.746*** 
(0.089) 

-0.655*** 
(0.013) 

-0.640*** 
(0.022) 

-0.443*** 
(0.016) 

-0.394*** 
(0.064) 

 

Low educated (omitted)        

Non-Western migrant -0.312*** 
(0.031) 

-0.334*** 
(0.034) 

-0.208*** 
(0.025) 

-0.183*** 
(0.027) 

-0.250*** 
(0.029) 

-0.197*** 
(0.055) 
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Unemployment history -0.324*** 
(0.024) 

-0.326*** 
(0.031) 

-0.323*** 
(0.016) 

-0.304*** 
(0.023) 

-0.328*** 
(0.019) 

-0.238*** 
(0.070) 

 

Young children (<age 12) 0.003 
(0.015) 

0.002 
(0.014) 

-0.034*** 
(0.010) 

-0.036*** 
(0.010) 

-0.046*** 
(0.010) 

-0.064*** 
(0.009) 

 

Single household -0.072* 
(0.033) 

-0.445*** 
(0.014) 

-0.096*** 
(0.020) 

0.032 
(0.084) 

-0.083*** 
(0.023) 

-0.258 
(0.149) 

 

Single parent household -0.111* 
(0.045) 

-0.381*** 
(0.104) 

0.042 
(0.029) 

0.127* 
(0.060) 

-0.026 
(0.035) 

-0.167 
(0.087) 

 

Neighbourhood & 
accessibility variables 

       

Percent unemployed (excl. 
students) 

-0.035*** 
(0.002) 

-0.035*** 
(0.003) 

-0.035*** 
(0.001) 

-0.032*** 
(0.002) 

-0.031*** 
(0.001) 

-0.022*** 
(0.007) 

 

PT-and-bicycle job 
accessibility/ 1,000,000 

0.286*** 
(0.067) 

 0.165*** 
(0.044) 

 0.161*** 
(0.034) 

 0.008 | 0.004 

Estimated PT-and-bicycle 
job accessibility/ 
1,000,000 

 0.390 
(0.314) 

 0.398 
(0.237) 

 0.211*** 
(0.350) 

 

Household vehicle 0.226*** 
(0.024) 

 0.336*** 
(0.017) 

 0.229*** 
(0.020) 

 0.032 | 0.016 

Estimated Household 
vehicle 

 -1.130 
(0.521) 

 0.856* 
(0.342) 

 0.772** 
(0.593) 

0.052 

Constant -1.915** 
(0.049) 

-0.598 
(0.623) 

-1.524** 
(0.072) 

-1.776*** 
(0.180) 

-0.618** 
(0.122) 

-1.106*** 
(0.160) 

 

Wald Chi-Squared 
statistic 

4162.35**
* 

5455.05**
* 

6433.79**
* 

6812.62**
* 

2657.54**
* 

5281.07**
* 

 

Wald Chi-Squared 
statistic of exogeneity 

 4.79  10.60**  55.35  

Pseudo R2 0.1798  0.1276  0.0759   

N 35,020 81,468  80,151  

Mean PT-and-bicycle job 
accessibility 

178,227 178,592 255,017  

Mean Household vehicle 
rate 

77.1% 81.8% 79.1%  

Mean employment rate 88.7% 92.4% 95.2%  

Significance levels: *: 0.05% **: 0.01% ***: 0.001%. 
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Table 11.11 Base models with and without IV for the MRDH-region 
Variables Coefficients (SE) Elasticities:  

+10% accessibility/ 
+1 HHVehicle Probit 

model 
IVprobit 
model 

Dependent variable    

Empl. (1); Not empl. (0)    

Individual & Household 
variables 

   

Age 0.083***  
(0.001) 

0.020***  
(0.002) 

 

Age squared/100 -0.118*** 
(0.001) 

-0.043*** 
(0.002) 

 

Female -0.437*** 
(0.003) 

-0.238*** 
(0.008) 

 

Low educated -0.373*** 
(0.004) 

-0.162*** 
(0.008) 

 

Non-Dutch ethnicity -0.628*** 
(0.003) 

-0.067*** 
(0.014) 

 

Unemployment history -0.998*** 
(0.003) 

-0.433*** 
(0.019) 

 

Young children (< age 
12) 

-0.041*** 
(0.002) 

-0.046*** 
(0.002) 

 

Single household -0.045*** 
(0.004) 

0.656*** 
(0.011) 

 

Single parent household -0.099*** 
(0.005) 

0.372*** 
(0.009) 

 

Neighbourhood & 
accessibility variables 

   

Percent unemployed 
(excl. students) 

-0.668*** 
(0.020) 

-0.420*** 
(0.018) 

 

Estimated PT job 
accessibility/1,000,000 

-0.089*** 
(0.011) 

1.192*** 
(0.029) 

0.083 

Estimated household 
vehicle ownership 

0.477*** 
(0.003) 

2.281*** 
(0.021) 

0.105 
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Constant 0.134*** 
(0.018) 

-1.393*** 
(0.030) 

 

Wald Chi-Squared 
statistic 

290426.53
*** 

918030.24
*** 

 

Wald Chi-Squared 
statistic of exogeneity 

 1181.72**
* 

 

Pseudo R2 0.2221   

N 1,214,066 1,214,066  

Mean job accessib. level 384,361 384,361  

Mean hhvehicle rate 69.9% 69.9%  

Mean employment rate 77.1% 77.1%  

 

Table 11.12 Individual employment probabilities by income quartile for the Rotterdam and The Hague Metropolitan Areas 
Variables Rotterdam metropolitan area 

Coefficients (SE) 
The Hague metropolitan area 

Coefficients (SE) 
Elasticities:  
+10% accessibility/ 
+1 HHVehicle 1st income 

quartile 
2nd income 

quartile 
3rd income 

quartile 
4th income 

quartile 
1st income 

quartile 
2nd income 
quartile 

3rd income 
quartile 

4th income 
quartile 

Dependent variable          

Empl. (1); Not empl. (0)          

Individual & Household 
variables 

         

Age -0.033***  
(0.002) 

-0.009  
(0.008) 

0.056***  
(0.004) 

0.076***  
(0.016) 

-0.002  
(0.004) 

0.015**  
(0.005) 

0.049***  
(0.004) 

0.082***  
(0.005) 

 

Age squared/100 0.023*** 
(0.004) 

-0.010 
(0.010) 

-0.079*** 
(0.003) 

-0.104*** 
(0.019) 

-0.030*** 
(0.006) 

-0.038** 
(0.006) 

-0.077*** 
(0.005) 

-0.109*** 
(0.005) 

 

Female -0.048*** 
(0.008) 

-0.378*** 
(0.070) 

-0.643*** 
(0.067) 

-0.530*** 
(0.109) 

0.006 
(0.011) 

-0.432*** 
(0.025) 

-0.538*** 
(0.014) 

-0.361*** 
(0.017) 

 

Low educated -0.011 
(0.021) 

-0.208*** 
(0.046) 

-0.277*** 
(0.032) 

-0.297*** 
(0.038) 

-0.168*** 
(0.017) 

-0.230*** 
(0.015) 

-0.247*** 
(0.013) 

-0.256*** 
(0.013) 

 

Non-Dutch ethnicity 0.131*** 
(0.024) 

-0.137 
(0.080) 

-0.401*** 
(0.016) 

-0.225* 
(0.091) 

-0.061 
(0.034) 

-0.257*** 
(0.040) 

-0.398*** 
(0.029) 

-0.390*** 
(0.035) 

 

Unemployment history -0.138** 
(0.047) 

-0.532*** 
(0.130) 

-0.933*** 
(0.067) 

-0.939***   
(0.201) 

-0.583*** 
(0.035) 

-0.676*** 
(0.047) 

-0.886***   
(0.027) 

-0.782*** 
(0.038) 

 

Young children (< age 
12) 

-0.078*** 
(0.008) 

-0.080*** 
(0.006) 

0.031 
(0.024) 

0.004 
(0.016) 

-0.097*** 
(0.010) 

-0.086*** 
(0.006) 

-0.028*** 
(0.009) 

-0.034*** 
(0.005) 
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Single household 0.695*** 
(0.016) 

1.025*** 
(0.136) 

0.694*** 
(0.186) 

0.711*** 
(0.206) 

0.706*** 
(0.023) 

1.150*** 
(0.036) 

0.829*** 
(0.026) 

0.407*** 
(0.043) 

 

Single parent household 0.422*** 
(0.026) 

0.540*** 
(0.015) 

0.216 
(0.117) 

0.251*** 
(0.039) 

0.049* 
(0.038) 

0.421*** 
(0.017) 

0.316*** 
(0.021) 

0.175*** 
(0.020) 

 

Neighbourhood & 
accessibility variables 

         

Percent unemployed 
(excl. students) 

0.173** 
(0.056) 

-0.000 
(0.062) 

0.129 
(0.068) 

-0.334* 
(0.149) 

-0.988*** 
(0.077) 

-0.877*** 
(0.087) 

-0.661*** 
(0.098) 

-0.908*** 
(0.091) 

 

Estimated PT job 
accessibility/1,000,000 

0.876***  
(0.043) 

0.690***  
(0.199) 

-0.411 
(0.373) 

0.834*  
(0.403) 

0.622*** 
(0.140) 

1.053*** 
(0.182) 

0.527**  
(0.191) 

1.915*** 
(0.108) 

0.457, 0.099, 0.014 
0.205, 0.144, 0.015, 0.054 

Estimated household 
vehicle ownership 

2.306*** 
(0.018) 

1.610*** 
(0.246) 

-0.660 
(0.730) 

1.757 
(0.982) 

1.545*** 
(0.137) 

1.170*** 
(0.149) 

0.767*** 
(0.190) 

2.021*** 
(0.129) 

2.334, 0.245 
0.815, 0.206, 0.029, 0.036 

Constant -0.764***  
(0.070) 

-0.125  
(0.260) 

1.561 
(0.436) 

-1.164  
(1.090) 

-0.167 
(0.111) 

-0.086 
(0.137) 

0.366  
(0.187) 

-2.197*** 
(0.146) 

 

Wald Chi-Squared 
statistic 

151273.39
*** 

65075.99*
** 

23792.58*
** 

29842.39*
** 

21927.77*
** 

31847.59*
** 

18594.47*
** 

39177.17*
** 

 

Wald Chi-Squared 
statistic of exogeneity 

171.01*** 72.04*** 61.89** 4.40*** 56.39*** 32.96** 15.65*** 363.10***  

N 93,310 122,881 170,472 238,811 78,023 98,105 137,559 221,690  

Mean job accessib. level 435,916 410,150 364,710 352,165 431,772 421,895 394,551 374,007  

Mean hhvehicle rate 31.0% 58.0% 77.9% 87.8% 29.7% 55.4% 76.4% 87.0%  

Mean employment rate 42.4% 70.5% 85.3% 91.9% 47.4% 72.8% 85.7% 91.4%  

Significance levels: *: 0.05% **: 0.01% ***: 0.001%. 



177 
 

Table 11.13 Interview guide job seekers 

 
A. Introduction 

 PhD research project Youth Mobility and Job Access, ITS, University of Leeds, in collaboration with DWP and 

WYCA on the role (public) transport for job seekers. 

 30 semi structured interviews with young people (aged 16-30) in Leeds, Bradford, and Calderdale 

- Topics: your job search & travel experience, past employment, and personal situation; 

- If you do not understand a question or do not want to answer it, you can simply say so; 

- Interview is confidential, you remain anonymous;  

- Results of the interview are processed in a research report; 

- Use interviews to inform existing/ new transport services (better) to specific needs of job-seekers. 

 Questions/ objections so far? If not: have CONSENT FORM signed. 

 Permission audio recording of the interview (anonymous)? 

B. Thinking of your current job search: 

1. Why are you looking for a job (laid-off, finished school)? 

2. How is your job search like? (experience, period, ways to search for jobs) 

3. What type of job are you looking for (days / times, skills/ training, employment aspirations)? 

4. Are suitable jobs/ training opportunities available within reach of your home (underemployment)? 

5. Where/ in which areas are you looking for work (show locations/ search area on MAP), reasons? 

6. How much time/ distance are you willing to commute to jobs/ interviews (why, restrictions by other 

activities)? 

7. Which means of transportation are used for job search/ job interviews (why, how often, certain days / times)? 

a. Do you make use of public transport (which modes, why, when: MAP with stops and routes provided)? 

b. Do you make use (public) transport budgets offered by the DWP (what, why, when, where to)? 

8. Can you tell me about this travel experience? (easy to reach job locations/ interviews, reasons?) 

- transport availability (walking/ bicycle, moped/ car/ motorcycle, PT), PT service frequencies 

- driver’s license, can drive/ cycle in traffic, understand PT information 

- transport time or costs, comfort/ safety 

- alignment of family tasks, caring responsibilities, and / or other activities (appointments dentist, doctor 

etc.) 
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- disability/ health issues 

a. Have transport problems ever been a reason for rejecting job interviews / potential work (which, where, 

reasons), consequences? 

b. if so, how are transport problems dealt with (other modes of transport / work, search area job interviews 

/ work reduced, family responsibilities and / or other activities adapted, moving)? 

9. How far and where would you consider job locations if better transport were available (why, where)? 

     - specific desirable job locations, can you show these job locations on the MAP? 

- what if you could use (better) public transport? 

- what if you had private transport available (bike / moped / car / motorcycle)? 

10. Would be willing to move home for a job, why/ why not? 

11. If you find a job, would you use different transport to work (what, why)? 

C. Thinking back to your last job: 

12. Do you have any recent work experience (type of work, working hours / days, duration of employment, until 

when, reasons)? If not, continue with question 16. 

13. If so, where was the job location (show location on MAP)? 

14. How did you travel to work (walking / transport means, why, use transport on which days / times)? 

     - transport availability (walking/ bicycle, moped/ car/ motorcycle, PT) 

15. Related to your last job, what is your best and worst travel-to-work experience?  

- In case of transport problems, how have these been dealt with (other means of transport / work, family 

responsibilities and / or other activities adapted, moved)? 

Move to question 18. 

16. What did you do before your job search (school, other activities)? 

17. Where was this located (show MAP), and how did you get there (travel experience)? 

D. Personal characteristics 

18. Age (male / female) 

19. Family composition 

a. Single / cohabiting (married)/ living with parents 

b. Children (number / age) 
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20. Education 

a. Highest level of education (occupation) 

b. Currently following training / work-related course (why or not?) 

21. Disabilities/ Health problems? 

22. Residential location (neighbourhood / postal code)? 

23. Period living in neighbourhood? 

24. Receiving (welfare) benefits? 

E. Closing 

 Do you have any questions or comments? 

 May I contact you again (by telephone / e-mail) for any additional questions?  

 

Table 11.14 Accessibility levels by 10 aggregated industry sectors (SIC2007) in West Yorkshire 

 

 

Table 11.15 Turned down job in last 12 months due to inadequate public transport, 2016-2017 

Variables 

Full model Young people (aged 16-24) 

Coefficients 
(SE) 

Odds-ratio Coefficients 
(SE) 

Odds-ratio 

Age/100 0.444 
(0.035) 

 -0.876 
(0.875) 

 

Age squared -0.001* 
(0.000) 

0.999 0.020 
(0.021) 

 

Female 0.858 
(0.086) 

 0.196 
(0.458) 

 

No degree level -0.402** 
(0.133) 

0.669 0.042 
(0.377) 

 

Single household 0.200 
(0.154) 

 -0.819 
(0.646) 

 

No Driving Licence 0.256 
(0.194) 

 0.048 
(0.336) 

 

No Car 1.320*** 
(0.180) 

3.743 1.106*** 
(0.311) 

3.023 

Average

accessib. Agricult. Manufact. Utility Construct. Retail Finance Public Private Leisure

services services services

Bradford 158,774 275 15,372 2,040 5,653 37,129 10,907 46,512 34,980 5,905

Calderdale 105,848 157 12,175 944 4,721 22,869 8,699 27,427 24,751 4,105

Kirklees 119,316 208 13,087 1,188 5,414 31,013 5,186 31,233 27,516 4,471

Leeds 271,782 332 14,888 4,027 9,790 59,395 21,502 71,153 78,325 12,371

Wakefield 111,201 156 9,846 1,367 4,785 29,003 5,167 30,212 26,553 4,111

West York. 178,611 254 13,651 2,369 6,828 41,181 12,451 48,004 46,427 7,446

Average accessibility by aggregate industry section (SIC 2007)
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Public transport job accessibility  -0.286** 
(0.102) 

0.751 -1.028*** 
(0.322) 

0.358 

Median household Income 0.000 
(0.000) 

 0.000 
(0.000) 

 

Constant -4.079*** 
(0.711) 

 6.567 
(8.916) 

 

Wald Chi-Squared statistic 188.35***  26.32**  

Pseudo R2 0.0701  0.0414  

N 15.413  1.847  

Significance levels: *: 0.05%, **: 0.01%, ***: 0.001% 
 

i Of the 42 identified studies that assessed the association between car access and employment outcomes, a 
total of 30 studies were excluded due to (combinations of): i) different employment measures (6 studies used 
employment rate or labour force participation rate, unemployment probability, or unemployment duration); ii) 
different transport access measures (4 studies used lost a car, number of cars, or car-to-adults-ratio); iii) 
different model specifications (14 studies used multinomial logit, probit, or tobit); iv) or missing required data 
(3 studies). Of these, 19 studies (also) reported individual employment probabilities associated with car access. 
Several of these studies used probit models (Rice, 2001; Stoll, 2005; Garasky et al., 2006; Matas et al., 2010; Di 
Paolo et al., 2010; O'Connell et al., 2012), multinomial logit models (Cervero et al. 2002; Cervero and Tsai, 
2003; Kawabata, 2003; Gurley and Bruce, 2005; Sandoval et al., 2011; Blumenberg and Pierce, 2014; 
Blumenberg and Pierce, 2017), censored regression models (Lucas, 2003) or OLS models (Raphael et al., 2001; 
Bee, 2009; Bansak et al., 2010). These studies were excluded due to their different functional form yielding 
incomparable coefficients and because they are not designed to derive odds-ratios in order to compare and 
interpret the estimated effects, while most did not report employment elasticities or the required descriptive 
statistics for all (sub)models by which to derive them. Di Paolo et al. (2010) used cars per adult in the 
household as transport measure, instead of a car ownership dummy, while Ong and Houston (2002) used no 
car or being unable to borrow a car as transport measure. Finally, Cavaco and Lesueur (2004) reported 
incomplete datasets that are required for the weight calculation of the meta-regressions. These studies were 
therefore also excluded from the meta-analysis. 
Of the 22 identified studies that assessed the association between commute time and employment outcomes, 
a total of 14 studies were excluded due to (combinations of): i) different employment measures (10 studies 
used employment or labour force participation rate, unemployment probability, or unemployment rate); ii) 
different model specifications (1 study used probit); iii) or missing required data (4 studies). Of these, Ozbay et 
al. (2006) also reported individual employment probabilities, but used modelled travel times to the nearest 
employment centre rather than actual travel times reported by commuters, whilst not reporting the SE and 
sample sizes required for the weight calculation of the meta-regressions. 

                                                           


