


Portia Antonia Alexis
London School of Economics And Political Science
Transport Measures and Income Inequality:
Accessing How Transport Interventions Can Improve Income Equality











[bookmark: _Toc40894154]Foreword

The rising income and wealth inequalities are among the most debated and challenging problems that many advanced countries, like the US and the UK, face. There is a vast literature examining the dynamics, mechanisms, and determinants of rising income inequality, as well as the policy proposals to address this major problem. One relatively less studied area in this broad literature is the relationship between transportation policies and income inequality. 
The relationship between transportation and inequality can have various dimensions. It can be argued that increasing the access of people to transportation infrastructure and services would expand the set of economic and social possibilities people can get. For example, connecting rural areas to urban areas and industrial regions with affordable transportation services can increase the access of people in rural areas to jobs, services (like healthcare and education), and social activities. As a result, the relationship between transportation and inequality is also examined in the literature from a broader perspective in terms of social exclusion (Lucas et al., 2001, p.1; Kenyon, 2003, p.97; Lucas, 2004, p.1; Hine and Mitchell, 2017,p.1). 
These discussions show that there can be a close and endogenous relationship between transportation and economic inequality. Therefore, documenting this relationship in detail and understanding its mechanisms are very valuable to comprehend income inequality and to devise effective policies. The second part of the dissertation provides a detailed literature review. As a relevant study, Church et al. (2000, p.195) examine the role of transport for social exclusion in London. The authors note that access to better and affordable transportation integrated over large geography can be instrumental in increasing the education, health, and income generation capacities in the economy. In return, these factors would lead to a more equal society. To see the existing level of transportation accessibility in London, Church et al. (2000, p.201) construct some measures of transportation accessibility. They check various indicators like the share of population leaving close to a bus or rail station within 400 or 800 meters, the proportion of major facilities and services around bus or rail stations (like hospitals, shopping centres, and the major employment centres), the accessibility of bus and rail stations by the wheelchair users, and the proportion of concessionary passes. Based on these measures, Church et al. (2000, p.2003) find that “The lack of `connection' between somewhere around a quarter of the capital's residents and many of the activities and opportunities that are required to participate fully in society cause social exclusion in London”. The major factor for this disconnect is the difficulty of travelling easily and in an affordable way within the city. Therefore, the authors recommend important changes in the London transportation system. Similar, results are obtained in the case of the US by Sanchez et al. (2003). 
Overall, the literature chapter shows that there can be a close association between transportation and income inequality. Problems in the transportation sector in terms of accessibility and affordability can restrict the ability of people to reach economic and social opportunities. In addition, the access of people to education and healthcare services can be limited due to the problems in transportation. Therefore, the transportation sector can become an important link or factor determining the income levels of people in the medium-to-long run. The analysis of the data from the UK shows that the lowest income groups have lower car ownership levels compared to the high-income groups. Low-income people use busses more frequently compared to the high-income people. They also have a smaller number of car rides. As another important factor, poor people have a smaller number of total transportation rides compared to rich people. So, the mobility level is lower for the low-income groups compared to the high-income groups. The evidence of the US is also very similar. In addition, poor people spend a higher share of their incomes on transportation. The evidence also indicates that the fare structure is at the disadvantage of poor people. Therefore, there are many dimensions of the transportation sector which make the existing conditions supportive of income inequality. 
After providing a detailed literature review, the third chapter presents the details of the data and methodology used in the analysis. Then, the results are presented in the fourth chapter. The present research examines the role of transport problems in income inequality and tries to provide recommendations on which transport policies and interventions would be more effective for improving income equality. The literature review chapter discussed the relationship between transportation and income inequality in a detailed way. The relevant discussions showed that problems in the transportation sector in terms of accessibility and affordability could be important determinants of income inequality. In addition, the relevant discussions identified various transport measures and interventions that would increase income inequality. Such measures include larger investments on public transportation modes, the integration of public transportation systems into the major social, cultural, healthcare, and economic hubs, the integration of rural areas to urban centres, and changes in the fare structures. In addition, subsidising the costs of car ownership in rural areas without sufficient public transportation services can be included in the relevant policy toolbox. So, some findings are already obtained regarding the research question in the present study. The empirical analysis displays that there are important transportation problems the UK economy faces. The lowest income level groups and ethnic minorities have lower transport mobility and lower car ownership rates. They use public transportation at higher rates. In addition, the UK ranks low among the EU countries in terms of car ownership. The regression analysis does not produce robust findings between transport issues and income inequality. However, the data limitations could be the main factor for the weak findings. It would be more valuable to repeat this analysis using income levels for different ethnic groups and their transport statistics. In this way, panel data methods could be used, and the sample size would increase significantly. Such analyses can be conducted in future research. Repeating the same analysis with more detailed data could lead to more robust findings.












Abstract

This research examines the role of transport problems in income inequality and tries to provide recommendations on which transport policies and interventions would be more effective for improving income equality. The relevant discussions show that problems in the transportation sector in terms of accessibility and affordability could be important determinants of income inequality. In addition, the relevant discussions identified various transport measures and interventions that would increase income inequality. Such measures include larger investments on public transportation modes, the integration of public transportation systems into the major social, cultural, healthcare, and economic hubs, the integration of rural areas to urban centres, and changes in the fare structures. In addition, subsidising the costs of car ownership in rural areas without sufficient public transportation services can be included in the relevant policy toolbox. The empirical analysis displays that there are important transportation problems the UK economy faces. The lowest income level groups and ethnic minorities have lower transport mobility and lower car ownership rates. They use public transportation at higher rates. In addition, the UK ranks low among the EU countries in terms of car ownership. The regression analysis does not produce robust findings between transport issues and income inequality. Repeating the same analysis with more detailed data could lead to more robust findings.
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1. [bookmark: _Toc40894156][bookmark: _Toc6413984]Introduction
Income inequality is one of the most important social, political and economic problems that many countries, including the UK, face (Reardon and Bischoff, 2011, p.1092; Solt, 2009; 231; Durlauf, 1996; p.75; Piketty, 2003, p.1004; Piketty and Saez, 2003, p.1). The relevant evidence shows that income inequality, as well as wealth inequality, has increased significantly since the early 1980s. This period coincides with the rise of neoliberal policies. The literature also focused on the possible factors of the rising inequality, such as the sharp increase in the share of the top 1%, and measures to address the inequality problem (Crenshaw, 1992, p.339; Muntaner et al., 1999, p.699; Chakravorty, 1996, p.759; Bahmani-Oskooee et al., 2008; 463; Tridico, 2018, p.1009). One niche topic in the literature is the possible role of transportation in income inequality. 
The relationship between transportation and inequality can have various dimensions. It can be argued increasing the access of people to transportation infrastructure and services would expand the set of economic and social possibilities people can get. For example, connecting rural areas to urban areas and industrial regions with affordable transportation services can increase the access of people in rural areas to jobs, services (like healthcare and education), and social activities. As a result, the relationship between transportation and inequality is also examined in the literature from a broader perspective in terms of social exclusion (Lucas et al., 2001, p.1; Kenyon, 2003, p.97; Lucas, 2004, p.1; Hine and Mitchell, 2017,p.1). This perspective is acknowledged by the UK government as well. Department for Transport (2006) noted the causal role of the limited transportation for the economically and socially disadvantaged groups. Then, this government agency tried to devise certain transportation measures and interventions to improve the reach and affordability of transportation for disadvantageous groups in the UK. In this context, Levitas et al. (2007) define social exclusion as follows: “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” (p.9). 
The literature identifies the lack of transportation opportunities as an important factor for social and economic exclusion. In return, different transport measures and interventions are recommended. For example, Kilby and Smith (2012, p.24) list various relevant policies as new and improved public transport, walking and cycling routes, neighbouring travel teams, community transport and taxi-buses, and demand-responsive transport.  Generic measures like new and improved transport are expected to have a moderate impact on the broad population, while disadvantageous groups can benefit from them more. In contrast, specialised policies and targeted interventions (such as demand-responsive transportation, taxi-busses, and community transport) have a much stronger effect on the targeted groups. So, combing both general and targeted transport measures could be the optimal approach to improve equality and social inclusion. 
	Figure 1: % of Households with no Car/Van
	Figure 2: Car Drives per person per year

	
	

	Source: Department for Transport (2020).
	Source: Department for Transport (2020). 



Lucas (2012, p.108) notes that the car ownership rate in the UK is around 85%, whereas this ratio is about 40% for households in the lowest income group. So, there is a strong inequality in access to transportation vehicles. Then, the lowest-income groups are left to use public transportation modes more frequently. However, given that the lowest-income groups would be living in relatively far and less-serviced areas, this can be a major constraint on their access to economic and social opportunities. The most recent data for these statistics are for 2018, and they indicate a large inequality and difference in the use of transportation modes across income groups. Figure 1 shows the percentage of households with no car ownership by the income groups in the UK. It is seen that 45% of the lowest real income group do not own any car or van. In contrast, this ratio is only 13% for the highest real income levels. 
	Figure 3: Bus Rides per person per year
	Figure 4: Difference in All rides per person per year relative to top income levels (%)

	
	

	Source: Department for Transport (2020).
	Source: Department for Transport (2020). 



Figure 2 shows another relevant statistic in terms of car rides per person in a year. It is seen from the graph that the lowest real income group has only 233 car rides in a year, while this number reaches 481 in the fourth income level and i469 for the highest real income group. So, the number of car rides is less than half for the poor segments of the population. If the poor people were able to compensate for the lower levels of car ownership and usage intensity with more intensive usage of other transportation modes, the negative effects could be limited. In fact, Figure 3 shows that the lowest real income groups use bus rates at a much higher rate compare to other income groups. However, this difference is not big enough to compensate for the lower car rides. 
To get a more comprehensive picture, Figure 4 presents the per cent difference in all rides per person per year relative to top income levels. The graph shows a stark difference. People in the lowest real income levels have 22% fewer rides in a year compared to people in the highest real income level. So, poor people are significantly less mobile than rich people. Then, this lower mobility can be an important factor restricting the access of poor people to business and job opportunities. In return, it can be an important factor for income inequality in the economy. 
	Figure 5: % of Households with no Car/Van by Ethnicity

	

	Source: Source: Department for Transport (2020).



Another possible dimension regarding the relationship between transportation and inequality is the dimension of ethnicity (Model, 1999, p.966; Platt, 2011, p.1). It is generally found that non-white people have lower income levels than white people. Then, it is possible that lower access of non-white people to affordable transportation and their lower car ownership rates can be important factors causing income inequality. Figure 5 shows the percentage of households with a car or van by ethnicity. It is seen that this ratio is very and stable, with 17% for whites. However, for Blacks, this share is very high at around 40%, and it seems to be sensitive to the economic conditions. So, they suffer from lower transportation capabilities, and these conditions get worse during economic recessions. 
Overall, these discussions show that there can be a close and endogenous relationship between transportation and economic inequality. Therefore, documenting this relationship in detail and understanding its mechanisms are very valuable to comprehend income inequality and to devise effective policies. If it is shown that transportation is an important factor in income inequality, then the governments can devise some transportation interventions to increase the affordability and access of different transportation modes. Then, these policies would be instrumental in improving economic equality in the country. In this context, this dissertation examines the relationship between transportation and income inequality. Based on the availability of relevant public data, some quantitative analyses are conducted for the UK and a list of European countries. Then, based on the review of the relevant literature, some transport measures are identified as effective options to improve economic inequality through targeted transportation interventions. In this way, the dissertation aims to display the importance of transportation for economic inequality and to devise relevant public policies. 
The structure of the dissertation is given as follows. The next chapter provides a review of the relevant literature on the connection between transportation and income inequality as well as the effective transportation measures. Then, the third chapter presents the data and methodology used in the analysis. The fourth chapter gives the results of the empirical analysis, while the last section concludes the analysis. 






2. [bookmark: _Toc40894157]Literature Review
There are many studies in the literature that examine various dimensions regarding transportation and inequality (Ramjerdi, 2006, p.67; Litmam, 2002, p.50; Azzoni and Guilhoto, 2008, p.1.; Frank, 2009, p.55). One such area examined extensively in the literature is the relationship between transportation and social exclusion, including economic exclusion (Preston and Raje, 2007, p.151; Kenyon et al., 2002, 207; Currie et al., 2010, p.287; Delbosc and Currie, p.1130; Shergold and Parkhurst, 2012, p.412). For example, Church et al. (2000, p.195) study the role of transport for social exclusion in London. The authors note that access to better and affordable transportation integrated over large geography can be instrumental in increasing the education, health, and income generation capacities in the economy. In return, these factors would lead to a more equal society. To see the existing level of transportation accessibility in London, Church et al. (2000, p.201) construct some measures of transportation accessibility. They check various indicators like the share of population leaving close to a bus or rail station within 400 or 800 meters, the proportion of major facilities and services around bus or rail stations (like hospitals, shopping centres, and the major employment centres), the accessibility of bus and rail stations by the wheelchair users, and the proportion of concessionary passes. Based on these measures, Church et al. (2000, p.2003) find that “The lack of `connection' between somewhere around a quarter of the capital's residents and many of the activities and opportunities that are required to participate fully in society cause social exclusion in London”. The major factor for this disconnect is the difficulty of travelling easily and in an affordable way within the city. Therefore, the authors recommend important changes in the London transportation system. 
As another early application, Sanchez et al. (2003, p.vii) examine the effects of transportation inequality in the US for ethnic minorities. In the US, car ownership has increased significantly over time, while the richer people started using public transportation at lower rates. In contrast, low-income groups and ethnic minorities still rely heavily on public transportation. As some relevant statistics, Sanchez et al. (2003) state that “In urban areas, African Americans and Latinos together comprise 54 percent of public transportation users (62% of bus riders, 35% of subway riders, and 29% of commuter rail riders.) Twenty-eight percent of public transportation users have incomes of $15,000 or less, and 55 percent have incomes between $15,000 and $50,000. Only 17 percent have incomes above $50,000. Just 7 percent of white households do not own a car, compared with 24 percent of African-American households, 17 percent of Latino households, and 13 percent of Asian-American households” (p.vii). So, these statistics look similar to the case in the UK with whites and high-income groups having larger car ownership levels and the non-whites and low-income groups having higher utilisation levels of public transportation. So, there is an important issue of transportation-related mobility in the US. This situation can harm social mobility and economic equality. To overcome these issues, the authors suggest larger funding levels for public transport. This is an important proposal, because, in the US, around 80 of relevant transportation spending are highways, while only 20% are used for the purposes of public transportation. So, the public investment policy is driven more towards car owners at the expense of public transport users. In addition to the accessibility problem, transportation affordability can become another important obstacle in front of income inequality. Sanchez et al. (2003, p.12) estimate the share of transportation expenditures for different income groups in the UK. Their findings are presented in Figure 6. It is seen from the graph that the lowest income group spends more than one-third of their after-tax income on transportation, while the highest income group spends only 14% of their income on transportation. 
	Figure 6: Share of Income Spent on Transportation in the US (%, 1998)

	


	Source: Sanchez et al. (2003, p.12).


Overall, the above discussions show that poor people have lower car ownership rates, and they utilise public transportation at much higher rates. In addition, they also spend a much higher portion of their income on transportation. Sanchez et al. (2003, p.14)) state that fare structures are also against low-income people, thereby increasing their transportation expenditures. Therefore,  changing the fare structures and subsidising the public transportation expenditures of poor people emerges as another important policy measure. Based on these findings, Sanchez et al. (2003) suggest to “Increase funding for public transportation, and develop new programs and support existing programs that improve minorities’ mobility. Public transportation is a public service that should be supported. Also, support programs focusing on the needs of low-income and minority transit users to provide reliable connections to job sites and other necessary destinations” (p.38). Therefore, there can be important policy areas within transportation that can mitigate the inequality-increasing features of the existing frameworks and improve the access and affordability of transportation, especially for low-income people.
McDonagh (2006) approaches the transportation and equality issued from the perspective of rural development. Some segments of the rural population like the elderly, unemployed, and young people feel the adverse effects of inadequate public transportation. Car ownership becomes a necessity in rural areas due to the lack of public transportation. However, the governments can out very high levels of taxes on car ownership and usage, thereby worsening transportation accessibility. So, either improving the public transportation services in rural areas or decreasing the costs of car ownership in these regions emerge as some plausible policy options. 
The above studies study the case of various advanced countries like the US and the UK. The case of transportation can also be important for income inequality in developing countries. It is likely that with their larger rural populations and limited physical infrastructure facilities, including transportation infrastructure, the relationship between inequality and transportation can be more important. In other words, the relevant governments can obtain strong gains in terms of economic equality by devising appropriate transportation measures. In this context, Li and DaCosta (2013, p.56) examine the relationship between transportation and income inequality in China for the period of 1987-2007. The authors examine inequality at the aggregate level, as well as rural and urban income inequalities. They use a regression model to estimate this relationship quantitatively. In terms of transportation variables, the paper uses various indicators such as vehicle ownership rates, total passenger traffic, passenger turnover (measured as kilometres travelled per passenger), length of railways and highways, and transportation by air. Then, they include economic growth, inflation, exports to GDP ratio, and population growth as some possible control variables. The main dependent variable becomes the Gini coefficient at national, rural, or urban levels. The paper gets that the majority of the transportation indicators are negatively associated with income inequality, especially in urban areas. In other words, improving the scale, scope, accessibility, and affordability of transportation can lead to lower income inequality levels. 
Overall, this literature chapter shows that there can be a close association between transportation and income inequality. Problems in the transportation sector in terms of accessibility and affordability can restrict the ability of people to reach economic and social opportunities. In addition, the access of people to education and healthcare services can be limited due to the problems in transportation. Therefore, the transportation sector can become an important link or factor determining the income levels of people in the medium-to-long run. The analysis of the data from the UK shows that the lowest income groups have lower car ownership levels compared to the high income groups. Low-income people use busses more frequently compared to the high-income people. They also have a smaller number of car rides. As another important factor, poor people have a smaller number of total transportation rides compared to rich people. So, the mobility level is lower for the low income groups compared to the high income groups. The evidence of the US is also very similar. In addition, poor people spend a higher share of their incomes on transportation. The evidence also indicates that the fare structure is at the disadvantage of poor people. Therefore, there are many dimensions of the transportation sector which make the existing conditions supportive of income inequality. Therefore, public policy can be used to devise effective measures so that the accessibility and affordability of transportation can be improved. 







3. [bookmark: _Toc40894158]Data and Methodology
In terms of the research methodology, the research topic falls within the scope of positivist philosophy in the sense that a causal mechanism between transportation and income inequality is assumed to exist (Bell et al., 2018, p.1). There are also many theories and empirical studies examining the issues of income inequality and its relationship with transportation. In this context, a deductive research approach is utilised in the sense that problems in the transportation sector are assumed to negatively affect income equality in countries. Then, the present research aims to test and verify this relationship using some quantitative data. In terms of specific research strategies, when the studies in the literature review are examined, it is found that many of them use summary statistics like averages, standard deviations, and pairwise correlations. So, they employ descriptive research methods. The current study also uses summary statistics and descriptive analysis to examine the UK-specific and EU-level data. In this way, some insights are obtained regarding the research topic. In addition, some studies in the literature review use more technical methods like regression analysis. The present study also uses some regression analysis to estimate the relationship between transportation variables and various macroeconomic variables. Overall, both elementary and advanced quantitative techniques are used as research strategies. 
Regarding the data sets, having individual-level data about the accessibility and affordability of transportation services, the share of income spent on transportation, and various personal characteristics like age, gender, ethnicity, income level, and urban-rural region would be the optimal situation to check the relationship between transportation and income inequality. However, such data can be obtained only by detailed household surveys. Given the scope of the current research, such a primary data generation effort is out of scope. In addition, accessing existing household surveys can be difficult and time-consuming. As a result, the current research relies on publicly available secondary data. The relevant data for the UK is obtained from the Department for Transport (2020) and for the EU, it is obtained from European sources like the European Environment Agency and the European Commission. 


4. [bookmark: _Toc40894159]Results
This chapter presents the findings from the quantitative analysis. The relevant results are presented in two parts. The first part provides a descriptive analysis of the data sets, and the second part gives the findings from the regression analysis. 
4.1. [bookmark: _Toc40894160]Descriptive Analysis
In the UK, the Department for Transport (2020) provides detailed information on the transportation usages of households. Some of these variables are already presented in Figures 1 to 6 in the introduction chapter. This sub-part presents further summary statistics about the relevant variables.  
	Table 1: Car Ownership by Income Groups in the UK (%, 2018)

		 
	Percentage

	 
	No car / van
	One car / van
	Two or more cars / vans
	All households

	Lowest real income level
	46
	38
	16
	100

	Second level
	28
	47
	25
	100

	Third level
	17
	46
	37
	100

	Fourth level
	15
	36
	49
	100

	Highest real income level
	13
	37
	49
	100

	All households
	24
	41
	35
	100




	Source: Department for Transport (2018). 



Table 1 shows the distribution of car ownership in the UK by income levels. It is seen that at the national level, 24% of the households do not own a car or van, while 41% own one car or van, and the remaining 35% own two or more cars/vans. Overall, at the 76% level, the car ownership rates can be considered to be quite high and at comparable levels with other advanced countries.  However, Table 1 also shows that there are important differences between different income groups. It is seen that in the highest income group, only 13% do not have any car or van, while this ratio is very large, with 46% for the lowest income level. In the second-lowest income level, this ratio is 28%, which is still more than double the level for the highest income group. As another statistic from the table, it is seen that 49% of the households in the fourth income level or the highest income level have more than one car or van. In contrast, this ratio is very small for households in the lowest real income level, with 16%. Therefore, this data shows that there are significant inequalities in car ownership in the UK. 
	Table 2: Trips per person per year by the main modes in the UK (2018)

		 
	Real household income quintile

	
	Lowest real income level
	Second level
	Third level
	Fourth level
	Highest real income level

	
	
	
	
	

	Walk
	312
	283
	242
	246
	227

	Bicycle
	13
	16
	19
	17
	21

	Car / van driver
	233
	346
	454
	481
	469

	Car / van passenger
	180
	208
	230
	209
	211

	Motorcycle 
	1
	1
	2
	2
	3

	Other private trns.
	7
	10
	7
	8
	6

	Bus in London
	22
	14
	13
	13
	14

	Other local bus
	52
	47
	27
	20
	16

	Non-local bus
	1
	1
	-
	-
	-

	London Underground
	8
	6
	9
	9
	22

	Surface Rail
	13
	13
	18
	25
	43

	Taxi / minicab
	14
	11
	8
	8
	11

	Other public trns.
	3
	2
	3
	4
	5

	All modes
	858
	958
	1,032
	1,043
	1,047




	Source: Department for Transport (2020). 



Table 2 presents another important statistics for transport utilisation and modes in the UK. It is seen that at the aggregate level, people in the lowest real income level make a total of 858 trips in a year. This statistic increases with income level and reaches 1,047 for people in the highest income group. So, poor people have much lower volatility compared to the highest income groups. When the decomposition of total trips is examined, it is found that the higher income group use car/van driver or passenger modes more frequently. In contrast, the lower income groups use public transportation modes like local buses more frequently. As shown by Sanchez et al. (2003) for the case of the US, the higher income groups use underground metro and surface rail at higher rates than the lower income people. These are more capital-intensive modes of transportation, where the higher income people and urban areas like city centres are served heavily. In contrast, the lower income levels might have more limited access to these transportation modes, or they prove to be relatively more expensive for the lower income people. Therefore, the type of public transportation can matter greatly, as well. Some public transportation modes (such as tube and metro) might benefit higher income people, while other public transportation modes (like local busses) benefit lower income people more. 
	Table 3: The Proportion of Households in the UK with no car or van (%, 2018)

		
	White
	Mixed / Multiple ethnic groups
	Asian / Asian British
	Black / African / Caribbean / Black British
	Other ethnic groups

	2002
	19
	39
	25
	33
	25

	2003
	19
	42
	24
	40
	45

	2004
	18
	35
	21
	48
	32

	2005
	17
	39
	23
	44
	38

	2006
	17
	38
	20
	34
	42

	2007
	17
	37
	25
	41
	33

	2008
	18
	29
	21
	39
	44

	2009
	18
	32
	22
	46
	46

	2010
	18
	28
	23
	42
	24

	2011
	17
	54
	30
	44
	43

	2012
	18
	34
	29
	41
	39

	2013
	18
	33
	20
	44
	39

	2014
	18
	25
	22
	44
	24

	2015
	17
	24
	22
	36
	42

	2016
	17
	31
	17
	38
	32

	2017
	17
	39
	24
	44
	39

	2018
	17
	37
	19
	42
	37

	Average
	18
	35
	23
	41
	37

	Std. Dev.
	0.6
	6.9
	3.1
	4.0
	7.1




	Source: Department for Transport (2020). 



The above two tables imply that there is a high level of inequality in access to public transportation service by income groups. Then, consistent with the evidence reviewed in the literature chapter, these results imply that transportation can become an important factor contributing to income inequality. Another way to compare these points would be to check the relevant variables by ethnicity, as the racial income inequality in the UK is also high. Table 3 shows the relevant information in terms of the proportion of households in the UK with no car or van. The information is given for the period of 2002-2018. It is seen that the share of households with no car was 19% in 2002 and then it declined to 17% by 2018. This ratio has been quite stable for whites, as shown by the low value of standard deviation. The ethnic group of Asians and Asian British citizens, this ratio declined from 25% in 2002 to 19% in 2018, with the average rate being 23%. So, this ethnic group experienced the largest gains in terms of obtaining car ownership.  In contrast, other ethnic groups have very high levels, and their situations did not improve over these years. 
Table 3 shows that for the mixed or multiple ethnic groups, the share of not owning a car only improved slightly from 39% in 2002 to %37 in 2018. In the case of Blacks, this ratio worsened from 33% in 2002 to 42% in 2018. Similarly, in the case of other ethnic groups, this share increased from 25% in 2002 to 37% in 2018. So, these statistics show that in the last two decades, some ethnic groups have witnessed a worsening in their transportation abilities. 
	Table 4: Number of Cars per 1,000 people in the EU 28

		
	2005
	2010
	2015

	Luxembourg
	667
	672
	683

	Italy
	599
	620
	635

	Malta
	528
	582
	634

	Finland
	464
	538
	620

	Cyprus
	484
	565
	616

	Poland
	323
	453
	593

	Austria
	507
	532
	558

	Germany
	550
	510
	555

	Estonia
	363
	415
	552

	Slovenia
	481
	519
	541

	Czech Republic
	388
	430
	524

	EU28
	456
	478
	516

	Belgium
	471
	487
	510

	Spain
	468
	476
	505

	France
	486
	505
	492

	Portugal
	400
	444
	491

	Greece
	392
	469
	491

	Netherlands
	435
	467
	490

	Sweden
	461
	464
	485

	United Kingdom
	461
	458
	479

	Lithuania
	434
	538
	476

	Ireland
	404
	412
	448

	Denmark
	363
	391
	440

	Slovakia
	243
	310
	409

	Bulgaria
	330
	351
	390

	Croatia
	321
	352
	384

	Hungary
	286
	298
	354

	Latvia
	330
	300
	354

	Romania
	157
	213
	305





Finally, comparing the situation of the UK with the other European countries can be a useful descriptive exercise. Table 4 shows the number of cars per 1,000 people in the EU-28 countries. It is seen that, as of 2015, Luxembourg, Itlay, Malta, Finland, and Cyprus have higher car ownership rates. In contrast, Bulgaria, Croatia, Hungary, Latvia, and Romania have much lower car ownership rates. The UK ranks 20th among 28 countries, which can be considered a below-average performance. 
4.2. [bookmark: _Toc40894161]Regression Analysis
After examining the descriptive statistics of the relevant data, this part conducts a simple OLS regression analysis. Similar to Li and DaCosta (2013, p.56), the dependent variable is chosen as an inequality measure. In the current paper, the ratio of the highest-to-lowest income level is chosen as the dependent variable. Then, the main independent variable is the ratio of no-car ownership of Blacks relative to Whites. In addition, GDP growth, interest rates, and inflation rate. The period is 2002 to 2018, so the sample size is 17. The results of the regression model are presented in Table 5. It is seen that higher GDP growth and leads to lower income inequality, while interest rates worsen income inequality. The coefficients of inflation or the transportation variable are not statistically significant. 
	Table 5: Regression Results

	
Linear regression (Dependent Variable: Highest-to-Lowest Income Ratio)
	
	 

Coef.
	 
Robust
St.Err.
	
 t-value
	

 p-value
	

 [95% Conf
	 

Interval]
	

 Sig

	No Car Ratio of Blacks to Whites
	-0.105
	0.073
	-1.43
	0.179
	-0.264
	0.055
	

	GDP growth
	-0.042
	0.014
	-3.13
	0.009
	-0.072
	-0.013
	***

	Interest Rate
	0.036
	0.009
	3.83
	0.002
	0.016
	0.057
	***

	Inflation Rate
	0.013
	0.024
	0.54
	0.601
	-0.039
	0.065
	

	 Constant
	4.196
	0.147
	28.50
	0.000
	3.875
	4.516
	***

	

	Mean dependent var
	3.985
	SD dependent var 
	0.118

	R-squared 
	0.724
	Number of obs  
	17.000

	F-test  
	11.693
	Prob > F 
	0.000

	Akaike crit. (AIC)
	-37.247
	Bayesian crit. (BIC)
	-33.081

	

	*** p<0.01, ** p<0.05, * p<0.1 






The results in Table 5 do not present robust findings on the relationship between income inequality and transport problems. However, the data limitations could be the main factor for the weak findings. It would be more valuable to repeat this analysis using income levels for different ethnic groups and their transport statistics. In this way, panel data methods could be used, and the sample size would increase significantly. Such analyses can be conducted in future research. 







 












5. [bookmark: _Toc40894162]Conclusion
The present research examines the role of transport problems in income inequality and tries to provide recommendations on which transport policies and interventions would be more effective for improving income equality. The literature review chapter discussed the relationship between transportation and income inequality in a detailed way. The relevant discussions showed that problems in the transportation sector in terms of accessibility and affordability could be important determinants of income inequality. In addition, the relevant discussions identified various transport measures and interventions that would increase income inequality. Such measures include larger investments on public transportation modes, the integration of public transportation systems into the major social, cultural, healthcare, and economic hubs, the integration of rural areas to urban centres, and changes in the fare structures. In addition, subsidising the costs of car ownership in rural areas without sufficient public transportation services can be included in the relevant policy toolbox. So, some findings are already obtained regarding the research question in the present study. The empirical analysis displays that there are important transportation problems the UK economy faces. The lowest income level groups and ethnic minorities have lower transport mobility and lower car ownership rates. They use public transportation at higher rates. In addition, the UK ranks low among the EU countries in terms of car ownership. The regression analysis does not produce robust findings between transport issues and income inequality. Repeating the same analysis with more detailed data could lead to more robust findings.
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Lowest real income level	Second level	Third level	Fourth level	Highest real income level	73.925813000000005	60.531306999999998	39.623845000000003	33.506467999999998	30.099534999999999	


Difference in all trips per person	Lowest real income level	Second level	Third level	Fourth level	-21.993861730546481	-9.2684603673370773	-1.4670676978956352	-0.33139770620128894	


White	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2018	18.979801405236124	19.012650169945399	18.480380270363856	17.434154457610006	17.4836603145731	17.277566784317084	17.951461726564013	18.019562164243432	18.130037147384218	17.461179274045612	18.415377850344154	18.023322296404263	18.240859295062926	17.468833880921203	17.132364662218855	16.906760835466102	17.123340358037662	Black / African / Caribbean / Black British	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2018	33.342650098102418	39.591243216214679	48.335310197111994	43.54634079753793	33.864868298229254	40.944972135529177	39.240116053611793	45.735537223298408	41.780200661045008	44.07196457188644	41.385136226048964	43.976341035351879	44.474313504986462	35.791651999489886	37.976274239527491	44.131934506642381	42.151676630646797	



No car / van	Lowest real income level	Second level	Third level	Fourth level	Highest real income level	45.908053696015465	27.885800165552883	17.070066103414085	15.034773405632842	13.47320369146097	


Car / van driver	Lowest real income level	Second level	Third level	Fourth level	Highest real income level	232.68533400000001	346.47916400000003	453.54823699999997	480.88737600000002	468.92917199999999	
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