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SECTION 1
Introduction

Picture: Typical traffic condition in Sudirman-Thamrin Street, Jakarta (source: author)

Mobility inequality suffers from a variation of vague definitions from different fields 
of study ranging from transport, planning, geography, to social sciences, leading to a 
discrepancy between the scholarly understanding and the practical implementation 
of solutions. This section proposes the socio-spatial approach to understand mobility 
inequality, starting by discussing the importance of understanding mobility inequality, 
providing arguments on the social and spatial dimensions of mobility and its interplay, 
and constructing the state-of-the-art of discourse on mobility inequality. This is followed 
by defining the research questions, conceptual model, and research methodology, in-
cluding the case selection, the use of mixed method, and the data collection procedure. 
Rationale of the methods are presented as well as background information on Southeast 
Asia, especially Jakarta and Kuala Lumpur. The section concludes with the structure 
of this dissertation.



19Chapter 1. Introduction

1  
Introduction 

1.1. Background

1.1.1. What is mobility inequality and why is it important?
The ability to travel in order to obtain basic necessities and participate 
in socio-economic activities is a universal human right. It is officially 
stated as part of ‘freedom of movement’ in Article 13 of the Universal 
Declaration of Human Rights (United Nations, 1948). However, in 
practice, differences in the ability and capacity to travel exist. These 
differences can be associated with (1) individual attributes, such as 
age, gender, physical disability, or income (Currie and Delbosc, 2011; 
Dodson et al., 2006; 2007); (2) the spatial and geographical context 
where spatial factors, such as location, distance, or urban configuration 
becomes a decisive factor to travel (Combs et al., 2016; Hillier and Iida, 
2005; Shay et al., 2016); (3) institutional factors, such as the planning 
system that governs the provision of transport infrastructures and 
services (Cass et al., 2005) and (4) the socio-cultural constructs, such as 
the norms and values attached to travel activities (Sheller, 2018; Sheller 
and Urry, 2000). The interplay between these factors can either enhance 
or limit individual transport mobility options. In general, those with 
a low income have less travel options, travel a longer time, and in a 
less convenient environment compared to those with a higher income 
(Banister, 2018; Olvera et al., 2004). In terms of gender, women tend 
to have more restricted mobility compared to men, mostly due to do-
mestic responsibility and cultural stereotypes (Hanson, 2010; Law, 1999; 
Loukaitou-Sideris, 2016). In Southeast Asia, those who walk as their 
primary transport mode often belong the low income group, implying 
that they are captive pedestrians with no other choice than walking 
(Maimunah and Kaneko, 2016). It has also been found that women 
in Southeast Asia are likely to use public transport as the number of 
household members grow, which suggests that women have the least 
priority in accessing private motorised transport in comparison to male 
family members (Ng and Acker, 2018). This unequal ability and capacity 
to travel is referred to as mobility inequality, which is influenced by 
and contributing to socio-economic inequality (Manderscheid, 2018; 
Wachs and Kumagai, 1973).

[This page is intentionally left blank]
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(1) Importance of the issue
 Mobility inequality is a systemic issue, which impacts individual’s 

mobility options and behaviour. It is not only about the provision 
of transport infrastructure and services but also how the planning 
system and socio-cultural constructs enable or hinder different 
individuals to utilise the available infrastructure and services. Causes 
and impacts of mobility inequality span across sectors, influencing 
access to education, health, and employment. The impacts also tra-
verse across scales as mobility systems at the metropolitan scale (e.g. 
street network configuration and public transport system covering 
the metropolitan area) can affect an individual’s mobility choice (e.g. 
through walkability, the availability of public transport options) and 
his/her access to key functions. The systemic, multi-sectoral, and 
multi-scalar impacts on one’s accessibility have positioned mobility 
inequality as a pressing social issue regarding sustainability, espe-
cially in relation to sustainable transport (Litman and Burwell, 2006) 
and sustainable mobility (Banister, 2008). Moreover, addressing 
mobility inequality is in line with the global sustainability agenda 
as stated in the United Nations Sustainable Development Goals 
(UN SDGs), particularly Goal 10 of reducing inequalities and Goal 
11 of sustainable cities and communities. Specifically, addressing 
mobility inequality links to target 10.2 of the UN SDGs: “ensure 
equal opportunity and reduce inequalities of outcome, including by 
eliminating discriminatory laws, policies, and practices and promoting 
appropriate legislation, policies, and action in this regard” and ad-
dresses target 11.2 of the UN SDGs: “provide access to safe, affordable, 
accessible, and sustainable transport systems for all, improving road 
safety, notably by expanding public transport, with special attention to 
the needs of those in vulnerable situations, women, children, persons 
with disabilities, and older persons”. 

 In spatial planning, addressing mobility inequality can be translated 
into access-for-all policies (Suen and Mitchell, 2000; United Nations, 
2016; Venter et al., 2019), highlighting the importance of walking 
as the basic transport mode for almost everyone and its function 
as the first and last mile connections for other modalities such as 
public transport. From the institutional perspective, addressing 
mobility inequality implies the consideration of the social impacts 
of transport infrastructure projects through the use of an inclusive 
approach (Arts et al., 2016).

In this dissertation, mobility inequality is defined as differences in 
the ability and capacity to move, in line with Cresswell (2010), which 
includes the physical act of mobility through various human and me-
chanical systems, and embracing mobility as a social practice enabling 
movement from origin to destination in order to access key functions 
(Ferreira et al., 2012). Lack of mobility, therefore, can lead to a lack of 
access to socio-economic opportunities, such as employment, education, 
health services, or basic necessities. In the long run, this can widen 
the existing socio-economic inequality gaps. Following this chain of 
consequences, the discussion of mobility inequality in this dissertation 
encompasses the rationale concerning how such inequality emerges and 
its impacts, particularly for the marginalised groups.

In mobility studies, mobility inequality is discussed interchangeably 
with transport inequality (Banister, 2018), transport justice (Martens, 
2012; 2017), transport-related social exclusion (Church et al., 2000; 
Kenyon et al., 2004; Lucas, 2012), and mobility justice (Sheller, 2018). 
However, it is not the scope of this dissertation to make a rigid distinc-
tion regarding the definition and the use of these terminologies. The 
preference for using the term mobility inequality stems from (1) the term 
mobility includes the experience of being mobile and its related social 
and spatial practices, while transport, as a term, only covers the physical 
movement from origin to destination (Cresswell and Merriman, 2011; 
Kaufmann et al., 2004; Uteng, 2007), and (2) the focus on inequality as 
to how differences in mobility exist.

Socio-spatial interplay is one influencing factor pertaining to mobility 
inequality. The interaction between people and their built environment 
manifests in travel patterns and choice. For instance, people in rural and 
remote areas are often highly dependent on private motorised vehicles 
and more vulnerable to the lack of public transport services, especially 
those on low incomes (Delbosc and Currie, 2011). Furthermore, it is 
not only a matter of the geographical context. Spatial configuration (i.e. 
street network arrangement) also plays a role in how people move and 
navigate the built environment. For example, people tend to choose a 
path with less turns and angular deviations as it is less confusing (Dalton, 
2003; Hillier and Iida, 2005). There is also a tendency to avoid a street 
with less connections to other streets (e.g. a dead-end) because it is con-
sidered unsafe and devoid of pedestrians and other street users (Hillier, 
2004). These spatial tendencies shape individual mobility behaviour and 
influence the realised access to key functions.

By understanding mobility inequality from the socio-spatial perspec-
tive, this dissertation highlights:
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 In general, the Southeast Asia region is associated with widespread 
social and economic inequality. For instance, the richest 10% of 
Malaysians own 50% of the total income share (Malay Mail, 2019). 
An even more obvious gap can be seen in Indonesia, where the 
wealthiest 1% own 50% of the nation’s wealth (The ASEAN Post, 
2018). Meanwhile, from a spatial perspective, metropolitan cities 
in the region are characterised as having rapid but fragmented 
peri-urbanisation, which results in pressure to provide infrastruc-
ture and services to connect the peripheral agglomeration areas 
and the city centre (Hudalah et  al., 2007; Woltjer, 2014). Within 
such social and spatial settings, the transport mobility system 
is faced with various challenges, such as the marginalisation of 
pedestrians (Lo, 2010), glorification of car culture (Barter, 2004), 
indication of gendered mobility (Ng and Acker, 2018), inaccessibility 
for the disabled (Komardjaja, 2001), and the emerging trend of 
ridesourcing services (e.g. Grab, Gojek, Uber), which in general 
appears to improve personal mobility, but might exclude those 
without access to communication technology, such as the elderly 
and the extreme poor, or even generated unnecessary trips (see 5.1 
and 5.2. for further details on the socio-spatial context of Southeast 
Asian metropolitan cities). 

With this background, the novelty of this dissertation is presented 
in four aspects. First, the interdisciplinary and transdisciplinary ap-
proach to understand the socio-spatial interplay influencing mobility 
inequality across the fields of transport, planning, geography, social 
sciences, and also the fields of education, economic (in relation to access 
to employment), and public health. Second, the combination of meth-
ods as it employs spatial analysis, visual analysis, statistical analysis, and 
text analysis of interviews and on-street surveys to investigate mobility 
inequality in the context of developing economic regions that are often 
challenged with limited data availability and rarely featured in mobility 
studies. Third, primary empirical data collection that presents evi-
dence of mobility inequalities in Jakarta and Kuala Lumpur as typical 
representation of Southeast Asian metropolitan cities. Fourth, across 
scales data and analysis, which highlight the importance of coordina-
tion and integration of transport and land use developments between 
metropolitan and neighbourhood scales to achieve sustainability. Thus, 
this dissertation contributes to the:

(2) The socio-spatial approach to understand mobility inequality
 Mobility inequality is socially and spatially constructed. The act of 

being mobile is influenced by socio-cultural stereotypes, often local 
and context dependent, and involves spatial considerations such 
as defining routes and travel patterns. This socio-spatial interplay 
necessitates a socio-spatial approach to understand how differences 
in mobility is produced through social and spatial practices. In this 
dissertation, the socio-spatial approach is reflected in the research 
methodology that incorporates the spatial analysis of urban config-
uration linked with the understanding of socio-cultural constructs 
(see 1.4 for in depth explanation regarding research methodology). 
Here, spatial analysis provides depiction and visualisation of the 
impacts of mobility inequality by examining how marginalised 
groups, without access to particular modes of transport, experience 
difficulties in accessing key functions. To unpack this complex so-
cio-spatial relation, an innovative mixed method is proposed, com-
bining spatial analysis with visual analysis, statistics, and text data 
analysis of interviews and on-street surveys to provide socio-cultural 
argumentation regarding mobility behaviour pertaining to potential 
and realised accessibility. The use of the socio-spatial approach can 
provide practical insights for planning and design of urban spaces. 
From the institutional perspective, the use of socio-spatial approach 
can improve spatial awareness for planners and policy makers as 
well as empower those who are marginalised (Martínez et al., 2016; 
Pfeffer et al., 2015). 

(3) The socio-spatial context of Southeast Asian metropolitan cities
 The selection of Jakarta (Indonesia) and Kuala Lumpur (Malaysia) as 

typical Southeast Asian metropolitan cities highlights the planning 
and development challenges that are peculiar to the socio-spatial 
contexts of the region, yet they are rarely featured in mobility studies. 
Jakarta and Kuala Lumpur experience high rates of motorisation; 
in Jakarta, motorcycles outnumber the population (Jakarta Statistic 
Bureau, 2018), whilst Kuala Lumpur has the highest car ownership 
among Southeast Asian cities (Lee, 2016). Practical reasons also play 
a role in the selection of Jakarta and Kuala Lumpur, as the researcher 
has local knowledge that assists with the collection of primary data, 
thus enabling rich, reliable, and detailed information especially 
regarding the marginalised groups. This adds to the novelty of this 
dissertation as it serves as initial empirical data collection on mo-
bility inequalities for Southeast Asian cities.
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example is racialised mobility (Sheller, 2015) whereby an ethnic 
minority is socio-culturally restrained from travelling through the 
ethnic majority neighbourhoods. Considering differences in capa-
bilities in mobility – be it based on gender, disability or ethnicity – a 
minimum capability set (Nussbaum, 2003) should be defined as a 
threshold. This threshold could be defined from the perspective of 
the marginalised groups. 

 Consequently, this dissertation considers individual attributes (e.g. 
gender, income) influencing mobility to represent the capability 
approach by focusing more on low income settlements – highlight-
ing the inequality gap between urban wealth and urban poor – and 
gendered mobility (see Section 4). 

(2) Social justice (Beyazit, 2011; Harvey, 1973; Martens et al., 2012; Rawls, 
1971) can serve as an ethical lens in defining an acceptable level 
of mobility inequality through the distribution of mobility. An 
acceptable level of inequality is a matter of a just distribution. It is 
acceptable if the inequality is resulting in “compensating benefits for 
everyone, and in particular for the least advantaged” (Rawls, 1971: 
pp. 13). This concept implies two conditions: (1) the maximisation 
of aggregate benefits for everyone (e.g. for society) and (2) the 
minimum threshold represented by the least advantaged group 
or individual within a society. The concept is adapted in transport 
justice (Martens, 2012; 2017) as the maximisation of the average 
accessibility level with a minimum threshold of accessibility. The 
definition of minimum threshold remains open for further theo-
retical discussion, but in practice, it is politically driven.

 The principle of social justice in this dissertation is used together 
with ethics of care principles (Till, 2012; Williams, 2017). This 
implies prioritizing the fulfilment of the minimum threshold of 
the mobility needs of the least advantaged (the second principle 
of social justice) instead of focusing on the aggregate benefit of 
improved mobility (and accessibility as the ends). For example, 
the extensive use of motorcycles by middle and low income 
groups in Southeast Asian cities can be seen to contribute to the 
sum benefit of mobility and accessibility for a majority of the 
population. However, the requirement for minimum threshold 
was not attained due to its negative impacts on the mobility of 
the marginalised individuals, such as captive pedestrians who 
use the same street space but are exposed to higher safety risks. 
Using this principle, the marginalisation of pedestrians due to 
the dominance of vehicular movement is considered as a socially 
unacceptable form of mobility since it disregards the mobility needs 

(1) Identification of challenges to address mobility inequality in the 
socio-spatial context of fast-growing metropolitan cities in regions 
of developing economies through the use of interdisciplinary and 
transdisciplinary approach, innovative mixed method, and analysis 
across scales. 

(2) Provision of policy insights for addressing mobility inequality across 
scales and sectors.

(3) Give voice to those negatively affected by mobility inequality, i.e. the 
marginalised groups, through the primary data collection process.

1.1.2. Social dimension of mobility: Defining an acceptable level 
of mobility inequality
Understanding mobility inequality requires a definition of an acceptable 
level of inequality. Mobility inequality, to some extent, is inevitable 
given that it is almost impossible to fulfil the different mobility needs 
of each and every individual. Inequality is also linked to socio-cultural 
constructs and institutional settings regarding what is perceived as 
unequal, to what extent, and when inequality is acceptable. Differences 
in defining an acceptable level of mobility inequality can explain why the 
marginalisation of pedestrians is not perceived as a significant problem 
in a car-dependent society or why gendered mobility persists in a culture 
with a strong unequal gender relations. 

In this context, this dissertation adheres to two principles (1) the 
capability principle to define what is measured and (2) social justice 
as an ethical lens in defining an acceptable level of mobility inequality: 

(1) Capability (Sen, 1990) emphasises the actual freedom enjoyed by a 
person, which defines one’s capability (Beyazit, 2011; Sen, 1990; 2000). 
Mobility involves the freedom to move, which includes the freedom 
to choose and use the resources to be mobile (e.g. to travel). Using 
this definition, equal access to mobility services (e.g. roads, public 
transport services) can yield various results for different individuals. 
For instance, an able-bodied person can utilise public transport 
services more easily as compared to those with physical disabilities, 
although they might live in the same area and have a similar finan-
cial ability. Gendered mobility is another example of differences in 
capabilities. Men have more freedom to use transport services that 
run late at night or early in the morning while women are often 
less able to use the same services due to gender socialisation that 
travelling alone during these hours is dangerous for them. Another 



2726 Section 1: Introduction Chapter 1. Introduction

potential accessibility measurements have been tested and confirmed. 
Streets that are well connected to other streets, such as shopping streets, 
attract more pedestrians (Hillier et al., 1993). People also tend to choose a 
path with less turns and angular deviations as it is less confusing (Dalton, 
2003; Hillier and Iida, 2005; Turner, 2001). Numerous space syntax 
applications (Hillier et al., 2007; Rose and Stonor, 2009; van Nes and 
Yamu, 2018; 2020) have demonstrated that space syntax measures of ac-
cessibility correlate with movement flows and patterns. This correlation 
can be applied to analyse pedestrian and vehicular movements (Hillier 
et al., 1993; 1998; 2012). The understanding of spatial configuration 
through urban morphology and network tradition incorporates the 
social and behavioural aspect of where and how people move, in line 
with the capability approach. Spatial tendencies due to street network 
configuration influence one’s ability and capacity to move around a city. 
This is then referred to as the socio-spatial interplay.

Differences in mobility due to spatial dimensions subsequently affect 
one’s access to socio-economic activities. The current discussion on ac-
cessibility, however, is mostly based on geographical context (e.g. location 
and distance) instead of using configurational analysis. There has been 
evidence that a remote location and longer distance have a restraining 
effect concerning the transport mobility of socially marginalised groups, 
which can foster social exclusion as their limited mobility contributes to 
limited access to key functions. For example, Alberts et al. (2016) research 
on women in suburban areas of India demonstrates how geographical 
distance to the city centre generates travel costs that undermine their 
access to livelihood strategies. Hernandez and Titheridge (2016) high-
lighted how geographical distance creates a difficult trade-off between 
essential and non-essential travel to the city centre for low income inhab-
itants in Colombia’s urban fringe. Another example is presented by Shay 
et al. (2016), revealing that socially marginalised groups in rural areas 
are more disadvantaged as they have to invest more resources in travel 
time and cost for long-distance travel to the city centre. These examples 
demonstrate the role of spatial dimension (i.e. location and distance) in 
creating inequality and how spatial analysis can be used to visualise or 
map the inequalities (Martínez et al., 2016; Pfeffer et al., 2015).

Configurational analysis, on the other hand, is only used by handful 
scholars to explain inequality. For example, Nguyen and van Nes (2013) 
showed how women are less likely to be found in segregated streets 
(i.e. street with less connections to other streets, such as dead-ends) 
and infer how street network configuration can limit women’s mobility. 
Rokem and Vaughan (2018) highlighted another example on how the 
street network configuration in Jerusalem perpetuates ethnic spatial 
segregation and isolates certain ethnic groups.

of the least advantaged groups, implying an unjust distribution of 
mobility. Hence, this dissertation focuses on walking as a minimum 
threshold of mobility considering that walking is a basic transport 
mode available for almost individuals and serves as the first and 
last mile connections for public transport.

1.1.3. Spatial dimension of mobility: Urban morphology and 
network configuration 
The definition of mobility as the ability and capacity to move from 
one place to another indicates the spatial dimension of mobility. This 
influences accessibility1 in terms of how easy it is to reach and how many 
socio-economic opportunities can be reached by an individual using 
his/her ability and capacity to move. The spatial dimension of mobility 
can include location (e.g. rural and remote area in contrast to urban 
area, see for example Delbosc and Currie, 2011), geographical distance 
(see for example El-Geneidy et al., 2011), street network configuration 
(see for example Dalton, 2003; Hillier and Iida, 2005), or the design of 
a built environment that influences individual travel experiences (e.g. 
feeling of safety, see for example Stark and Meschik, 2018). 

Urban physical form and street network configuration affect where 
and how people move across the urban space. People are attracted to or 
avoid places and streets that are associated with certain forms and con-
figurations such as dark alleyways and dead ends. This spatial tendency 
can influence an individual’s access to key functions that are located in 
an urban system. This argument stems from the urban morphology 
and network tradition (van Nes and Yamu, 2020). Urban morphology 
studies highlight the understanding of urban physical form, for example 
building heights, plots, and land uses. The combination of big-box high 
rise buildings in a large plot with private monofunctional land use (e.g. 
residential area) creates a less lively environment that attracts fewer pe-
destrians as compared to active land use such as a shopping area (Ewing 
and Handy, 2009; see also Section 4). Meanwhile, the network tradition 
emphasises the understanding of street pattern and configuration. In 
terms of configuration, the tradition focuses on street connectivity and 
how a street is relatively accessible in relation to all other streets in the 
system, referring to graph-theory principles (Batty, 2004; Hillier and 
Hanson, 1984), which has been empirically explored through space 
syntax (Batty, 2009; Hillier, 2007; Hillier et al., 1993; 1998; Hillier 2012; 
van Nes and Yamu 2018; 2020). Using space syntax, 

1 Accessibility can be defined as the ease of access to certain destinations or opportunities (Bertolini, 
2017; Geurs and van Wee, 2004; van Wee, 2016).
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report on sustainable development in 1987). Following the shift is the 
emergence of terminologies highlighting socio-cultural and economic 
aspects of transportation, such as transport related social exclusion 
(Church et al., 2000; Kenyon et al., 2002; Lucas, 2012), transport disad-
vantaged (Currie and Delbosc, 2011; Denmark, 1998), transport inequal-
ity (Banister, 2018), transport justice (Martens, 2012; 2017), and studies of 
gender-transport relations (Law, 1999; Hanson, 2010). The paradigm turn 
has shifted transport mobility discourses from traffic flow and capacity 
to access-for-all, focusing on the marginalised (e.g. those in extreme 
poverty, women, children, elderly, those with physical impairments). 
Discussion of mobility inequality in transport mobility studies is often 
represented by the investigation of disproportionate access to key urban 
functions experienced by transport disadvantaged groups.

In practice mobility (mostly from the social sciences), the paradigm 
turn is associated with the ‘new mobility paradigm’ popularised by 
Sheller and Urry (2006) (Figure 1.1), although the turn can be traced 
from the works of mobility scholars in the early 2000s such as Urry 
(2000) and Kaufmann (2002). The ‘new mobility paradigm’ emphasises 
mobility as a key concept in understanding socio-cultural and spatial 
relations, highlighting the power relations2 that govern all forms of 
movements. Here, mobility is not only perceived as a form of travel-
ling from origin to destination. Unequal power relations contribute to 
uneven mobilities; contrasting hypermobility (those who are free to 
travel anywhere and anytime) with immobility (those with restrained 
mobility). For example, an executive businessman travelling across the 
globe versus a stationed employee. Another example can be drawn from 
contrasting the greater mobility options enjoyed by citizens eligible for 
public transport passes with a government subsidy versus the limited 
mobility of minority immigrants that are not eligible for such a pass. 
Drawing from these uneven mobilities, the ‘new mobility paradigm’ 
introduces terminologies for racialised mobility – disproportionate mo-
bility power disadvantaging minorities (Sheller, 2015), stranded mobility 

– disruptions of mobility in times of disaster (Grieco and Hine, 2008), 
as well as mobility justice – exploring a just mobility regime without 
impairing others (Sheller, 2018). Discussion of mobility inequality in 
practice mobility studies is often described in an in-depth socio-cultural 
narrative pertaining to why differences in mobility materialise in one 
form and another.

2 Power relations refers to power that influences mobility (Jensen, 2011; Sheller, 2016). This can range 
from an institutional system that encourages certain transport modes, a system that regulates the 
freedom to move (e.g. in relation to migration, refugees or military confinement), social and cultural 
systems that affect how people perceive certain mobility (e.g. positive stereotypes associated with 
driving a car), to a spatial system such as a highway that symbolises freedom and fast movement. 

Unlike spatial analysis that is based on the geographical context (e.g. 
location and distance), whereby objects are treated as one point in 
relation to another or all other points in the spatial system, configu-
rational analysis emphasises how objects are connected to each other 
through a street network and measures how a path is related to all 
other paths within the system (Batty, 2009). Examples of the spatial 
geographical analysis include isochrone analysis that measures the sum 
of opportunities that can be reached in a given travel time (O’Sullivan 
et al., 2000; Dovey et al., 2017) and gravity-model accessibility analysis, 
often weighted by travel cost or type of attraction, to measure cumulative 
opportunities in a certain area from another area (Geurs and van Wee, 
2004; Handy and Niemeier, 1997). Isochrone analysis is easy to interpret 
and can work with open street data, but the analysis does not incorporate 
individual preferences and behaviour. In comparison, the gravity-model 
is rather difficult to interpret (Geurs and van Wee, 2004). Meanwhile, an 
example of configurational analysis includes space syntax, which works 
with the concept of centrality, measuring the potential accessibility of 
a street segment to other street segments in the system based on how 
people use and navigate the spatial configuration (Hillier et al. 2007; van 
Nes and Yamu, 2018; 2020). This provides the advantage of incorporat-
ing behavioural aspects in measuring accessibility. In addition, space 
syntax uses a simplified abstraction of street networks, called an axial 
map, which is constructed from the fewest set of sightlines and lines of 
movement (Turner et al., 2005). This serves as a practical benefit since 
the data input for spatial analysis can be manually drawn or generated 
using open street data as the base (Turner, 2007) while incorporating 
real-life street patterns and information (such as for unmapped, informal 
settlements). The ability of spatial configurational analysis to define 
where and how people move within an urban space is crucial for its 
adoption in this dissertation (see 1.4).

1.1.4. State of the art and the knowledge gap 
The discussion of mobility inequality can be traced to the paradigm turn 
in two major strands of mobility study: transport mobility and practice 
mobility. The categorisation of mobility studies follows Ernste et al. (2012) 
argument on grouping transport mobility as a functional movement 
to overcome distance, while practice mobility refers to social practices 
related to mobility (Figure 1.1). In transport mobility (predominantly 
from transport, urban planning, and geography), there has been a shift 
towards a more people-centred (e.g. consideration of social indicators 
in transport planning as in the work of Wachs and Kumagai, 1973) and 
sustainability approaches (especially after the Brundtland Commission 



3130 Section 1: Introduction Chapter 1. Introduction

Starting from a pool of 4,046 peer-reviewed articles from 1987 on-
wards from different fields of study, 270 articles were selected for in-
depth review for their contribution to the understanding of mobility 
inequality (see Section 2). This allows an understanding of the discourse’s 
development and the state of the art of mobility inequality across time, 
followed by a visualisation of the two major strands, including their 
paradigm turns, in mobility studies (Figure 1.1). In general, when com-
paring transport mobility and practice mobility studies, the former is 
more prescriptive and applies a pragmatic approach while the latter is 
more descriptive and uses a normative approach. In transport mobility, 
spatial dimension functions as influencing factors, often quantified as 
location, distance or spatial configuration. Here, differences in mobility 
are related to differences in access to key functions (see for example 
Kenyon, 2011; Preston and Rajé, 2007; Pyrialakou et al., 2016). Meanwhile, 
in practice mobility, spatial dimension functions as the context that 
influences mobility experiences. The spatial context is often described in 
relation to socio-cultural narratives to provide an in-depth rationale con-
cerning differences in mobility and how these differences affect access 
to socio-economic participation (see for example Manderscheid, 2009; 
Sheller, 2018). The distinction between transport mobility and practice 
mobility, however, are not always rigid. There have been attempts to 
incorporate both strands of mobility studies through interdisciplinary 
discussion, which explores differences in mobility related to dispro-
portionate access and in-depth socio-cultural reasoning regarding why 
such differences exist, such as Kwan (1999), McCray and Brais (2007), 
or Schwanen et al., (2008). Nonetheless, these studies are mostly based 
on the developed economic context, inferring knowledge and practical 
gap regarding the developing economic context.

Furthermore, the paradigm turn is also reflected in how the spatial 
dimension is discussed in relation to mobility inequality in both strands 
of mobility studies. In transport mobility, the paradigm turn marks the 
development of people-based measurements to complement the con-
ventional place-based accessibility measurements (Ferreira and Batey, 
2007; Miller 2005; 2007). The people-based measurements provide more 
sensitive measures by incorporating the individual and social attributes 
of mobility, such as individual space-time travel patterns (Neutens 
et al., 2010; 2014; Kwan,1998) or integration with qualitative analysis 
on how individuals encounter different mobility experiences, which 
later manifested in different access to key urban functions (see for in-
stance Mc Cray and Brais, 2007; Preston and Rajé, 2007). Although these 
measurements can better depict the social (embedded in the individual 
attributes) and spatial interplay, they require extensive data collection 
and management, which can be cost inefficient. In addition, the spatial 
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(for example, the United States 18%, the United Kingdom 11%, Australia 
9%), whereas only a few cases are from developing economic regions (for 
instance, Cameroon, Nepal, Uruguay, Indonesia, Kyrgyzstan, or Uganda 
are less than 1%). This contributes to the practical gap in understanding 
mobility inequality, notably in Southeast Asia. Most cities in Southeast 
Asia still adopt the conventional place-based accessibility measure as 
business-as-usual practice in transport planning (Chin, 2013, a more 
detailed study about Jakarta can be found in Turner, 2013). A typical 
example is the provision of a bus stop within a certain walking distance 
from a neighbourhood, but the planning process overlooked how people 
utilise the bus services (e.g. whether there is a proper and safe walking 
environment to and from the station, whether the fare is affordable, 
whether the specific travel pattern and needs of the low income target 
group is considered). 

In sum, aside from the knowledge gap on the needs to incorporate 
two strands of mobility studies and to operationalise various different 
conceptualisations of mobility inequality, there also presents a practical 
gap of understanding mobility inequality in developing economies 
context. To bridge the knowledge and practical gaps, this dissertation 
conducted (1) a critical reflection of mobility inequality as a concept, 
emphasising the socio-spatial interplay, particularly in environments 
where mobility inequality is starkly represented such as in Southeast 
Asia. In order to identify and resolve the challenges for understand-
ing and addressing mobility inequality, an across scales approach is 
necessary. Hence, (2) an investigation of mobility inequality at the 
metropolitan scale in Jakarta and Kuala Lumpur was performed using 
a combination of technical-functional methods (i.e. configurational 
analysis using space syntax) and in-depth narrative (i.e. review of 
previous policies, analysis of in-depth interviews). This was then con-
firmed and tested with (3) an investigation of mobility inequality at 
the neighbourhood scale to gain insights into individualised mobility 
experiences and realised accessibility of the marginalised groups from 
low income settlements in Jakarta and Kuala Lumpur. This allows for the 
mobility inequality debate to move beyond abstract conceptualisations 
into across scales operationalisation to achieve social equity and sus-
tainable mobility. In doing so, the gap between academia and practice 
is narrowed as the proposed and tested socio-spatial approach provides 
methods and planning instruments (i.e. space syntax in combination 
with visual, statistics, and text data analysis of interviews and on-street 
surveys) that can be applied to developing economic regions where 
data availability and institutional capacity for running and interpreting 
sophisticated methods might be limited. 

dimension of mobility is mostly understood as the function of location 
and distance (see for example Hernandez and Titheridge, 2016; Preston 
and McLaffery, 2016; Shay et al., 2016), and hardly mentions the influence 
of spatial configuration (except for a few scholars, such as Nguyen and 
van Nes, 2013; Rokem and Vaughan, 2018). This is despite the potential 
of configurational analysis to involve social and behavioural aspects in 
its interpretation. Meanwhile, the new mobility paradigm in practice 
mobility emphasises the role of spatial context in mobility along with 
the understanding of socio-cultural constructs (Jensen, 2011; Sheller 
and Urry, 2006; Sheller, 2018). An example is Sheller (2015) work that 
highlights the mobility experiences of minority groups. Studies on this 
strand also challenge the significance of physical distance in mobility, 
especially in the increasing use of virtual mobility, whereby physical 
movement is not necessary to perform socio-economic activities or ac-
cess key functions, such as online shopping, distance learning, or work-
ing from home (Kenyon et al. 2002; Urry, 2002; 2008). Scholarly works 
from practice mobility provide an in-depth description of socio-spatial 
interplay, although the narrative is often difficult to operationalise into 
practical insights.

Against this background, this dissertation incorporates both strands 
of mobility studies (Figure 1.1), innovating on the use of a socio-spatial 
approach (i.e. mixed method combining qualitative and quantitative 
analysis, see 1.4) and primary data collection in the context of Southeast 
Asian metropolitan cities. In this regard, this dissertation departs from 
(1) the social dimension of mobility by incorporating capability and 
social justice principles to assess the current mobility condition and 
(2) the spatial dimension of mobility by adopting an objective measure 
for accessibility, which integrates behavioural aspects linked with the 
interpretation of socio-cultural contexts. This implicates on the design 
of the research methodology that combines various and complementary 
analyses (i.e. spatial configurational analysis, visual analysis, statistics, 
text data analysis; see 1.4), providing both social and spatial reasoning 
for mobility inequality. The mixed method is applied across scales (i.e. 
metropolitan and neighbourhood) to depict how mobility systems at 
the metropolitan scale influence individual mobility and how individual 
mobility behaviour at the neighbourhood scale reflects societal values 
(e.g. car dependence culture, the association of certain transport modes 
with certain socio-economic groups).

In addition, the current discussion of mobility inequality also presents 
a gap in terms of geographic representation because Southeast Asian 
cities are rarely featured in mobility studies. From the review of 270 ar-
ticles with topics related to mobility inequality (see Section 2), most of 
the articles are based on cases from the developed economic regions 
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The main question is operationalised through three sub-research 
questions:

Sub-research question (SQ) 1:
How is mobility inequality defined across various fields and how 
does these understandings enable the identification of challenges 
for addressing mobility inequality?

Sub-research question (SQ) 2:
How does mobility inequality evolve through time in transport and 
land use policies as manifested in urban spatial configurations at 
the metropolitan scale in Jakarta and Kuala Lumpur?

Sub-research question (SQ) 3:
How is mobility inequality manifested in relation to individual 
attributes, transport and land use, and social-cultural constructs 
at the neighbourhood scale in Jakarta and Kuala Lumpur?

The social and scientific relevance of answering these research questions 
are presented as follows:

(1) Social significance
 This dissertation provides practical insights for the operation-

alisation of the UN SDGs, especially on reducing inequalities 
(Goal 10) and sustainable cities and communities (Goal 11). From 
the institutional perspective, these SDGs initiatives necessitate the 
consideration of the mobility needs of the marginalised (e.g. the 
extreme poor, women, elderly, children, those with disability) who 
do not have resources nor are considered in the current conventional 
planning process. This is of importance particularly in the context of 
fast-growing cities with a greater tendency to neglect the marginal-
ised groups in favour of economic development, such as in Southeast 
Asia, despite the region’s attempts towards sustainable transport 
initiatives (ASEAN, 2019a; Tan, 2018). By considering the mobility 
needs of the marginalised groups through the understanding of 
mobility inequality, this dissertation emphasises both top-down 
and bottom-up approaches. The top-down approach takes into 
account the institutional perspective using normative models to gain 
overview of the urban mobility challenges, which then enriched by 
the bottom-up approach that provides with people-centred data to 
gain in-depth insights into people behaviour, experiences, and opin-
ion. This holistic approach supports the achieving of social equity 
through analysing the spatial parameters, social characteristics, and 

1.2. Research questions

Planners and policymakers have increasingly recognised the importance 
of having a more people-centred approach in transport and urban plan-
ning, which translates into aiming for equal access to transport services 
and how it impacts on access to key urban functions and socio-economic 
opportunities (for Southeast Asia reference see ASEAN, 2019a; Pojani, 
2020). However, the understanding of mobility inequality as differences 
in the ability and capacity to move, which manifest across scales in 
various forms such as gendered mobility and the marginalisation of 
pedestrians due to the domination of vehicular movements, remains 
limited and is hardly considered. Instead, mobility inequality is not 
perceived as major problem and often become normalised (Chin, 2013; 
Lo, 2010; Turner, 2012). Despite the paradigm turn in transport and 
practice mobility studies (Figure 1.1), little is understood regarding how 
the socio-spatial contexts produce differences in mobility, moreover to 
bring this consideration into practice. Currently, discussions on mobility 
inequality are either too technical (at times simplified) to understand the 
complex socio-spatial interplay (see examples from transport mobility 
studies such as Delbosc and Currie, 2011; Pyrialakou et al., 2016; Stanley 
et al., 2011) or too descriptive to be operationalised into practical insights 
(see examples from practice mobility studies such as Manderscheid, 
2009; Sheller, 2015; 2018). 

Consequently, this dissertation attempts to incorporate both strands of 
mobility studies (i.e. transport mobility and practice mobility), providing 
both the technical-functional (i.e. spatial logic) and in-depth reasoning 
(i.e. socio-cultural constructs) of how differences in ability and capac-
ity to move manifest in urban mobility. This dissertation narrows the 
knowledge gap by providing socio-spatial insights for understanding 
mobility inequality across metropolitan and neighbourhood scales in 
Southeast Asian metropolitan cities (i.e. Jakarta and Kuala Lumpur, see 
1.5.1 and 1.5.2 for the context of case selection). 

Herein, this dissertation sets out to answer the following main research 
question: 

(1) How can mobility inequality be understood given the socio-spatial 
contexts of Southeast Asian metropolitan cities (i.e. Jakarta and Kuala 
Lumpur)?

(2) To what extent does the socio-spatial contexts influence the emergence 
and manifestation of mobility inequality, in relation to transport and 
land use, across scales (i.e. metropolitan and neighbourhood scale)?
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the institutional perspectives across scales, which rarely considered 
in the current planning practice. Therefore, the implementation of 
this approach can give voice to the marginalised groups. 

(2) Scientific significance
 Departing from the above mentioned social significance, this dis-

sertation deepens the current discussions on transport inequality 
and mobility justice with a critical overview of the understanding 
of mobility, particularly on how it can further be operationalised 
and implemented in practice. The provision of socio-spatial insights 
regarding mobility inequality is achieved via the collecting and 
analysing of empirical evidences from Southeast Asian metropolitan 
cities, which are rarely discussed in mobility studies. The dissertation 
demonstrates the application of a novel socio-spatial approach with 
a mixed method – combining space syntax to analyse urban spatial 
configurations with video analysis, text data analysis of interviews 
and on-street surveys, and statistical analysis. This mixed method 
approach facilitates the understanding of mobility inequality across 
scales, especially where detailed data availability is limited with a 
consideration towards the time and cost efficiency of conducting 
such research. This method provides replicability, which enables the 
upscaling of similar research in various contexts and the adoption 
of the findings into transport and mobility practice; thus, encour-
aging an interdisciplinary discussion on the socio-spatial interplay 
influencing mobility inequality. 

1.3. Conceptual model

A conceptual model is developed in line with the research question 
(Figure 1.2) and operationalised in three research phases (Figure 1.3). The 
first sub-research question (SQ1) calls for understanding the various 
conceptualisations of mobility inequality from different fields of study 
through a structured literature review. Here, this dissertation uses a 
definition of mobility inequality as differences in the ability and capacity 
to move (Cresswell, 2010), in the context of physical movements through 
various human and mechanical systems and embracing mobility as a 
social practice enabling movement from origin to destination in order 
to access key functions (Ferreira et al., 2012). Based on this definition, 
contributing factors, approaches, and challenges for addressing mobility 
inequality are identified (Figure 1.3). To answer the second research 
sub-question (SQ2), mobility inequality at the metropolitan scale is 
investigated, focusing on how previous transport and land use policies 

influence urban mobility (Cervero, 2013; Newman and Kenworthy 2000). 
The investigation is linked with how planning policies over time are 
reflected in the urban spatial configuration (i.e. street network). In-
terpretation of the findings is then linked with the understanding of 
socio-cultural constructs regarding mobility behaviour (Sheller, 2015; 
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At the same time, investigating mobility inequality in Southeast 
Asian metropolitan cities requires a workable set of methods, neces-
sitating the use of the pragmatic approach. The pragmatic approach 
is based on the understanding of experiences and reality (Dewey, 
1998; Rorty, 1982) and focuses on the workability of a certain set of 
actions (Morgan, 2007). In urban planning, the pragmatic approach 
translates into focusing on practical challenges in a given context 
(Healey, 2009). This dissertation uses pragmatism as an argument for 
combining qualitative and quantitative methods to understand mobility 
inequality (see Table 1.3 in 1.4.2). Using the pragmatic approach, an 
iterative discussion between theory and empirical data analysis can 
be performed from inductive to deductive, and vice versa (Morgan, 
2007). This is of importance for investigating mobility inequality in 
Southeast Asian cases which requires both inductive and deductive 
approaches, yet the available methods for mobility and spatial analysis 
are mostly based on the contexts of developed economic regions. The 
pragmatic approach also highlights the transferability of the findings, 
emphasising to what extent the findings are applicable to other contexts, 
instead of confronting whether the findings are context-dependent or 
generalisable (Morgan, 2007; Feilzer, 2010). This argument serves as 
the basis for case selection and how findings from the cases are to be 
interpreted in this dissertation.

1.4.1. Case selection
A multiple-embedded case study design (Yin, 2003) is applied, whereby 
Jakarta (Indonesia) and Kuala Lumpur (Malaysia) are selected as typ-
ical representations of Southeast Asian cities characterised by rapid 
urbanisation and prominent socio-economic inequalities (The ASEAN 
Post, 2018). This selection provides the opportunity for theoretical and 
methodological replication within a similar socio-spatial context, with 
specific consideration on the local socio-cultural values. Among South-
east Asian cities, Jakarta and Kuala Lumpur stand out in terms of their 
high rates of motorisation. The number of registered motorcycles in 
Jakarta has surpassed the population numbers (Jakarta Statistic Bureau, 
2018), while Kuala Lumpur has the highest car ownership (Lee, 2016) of 
all Southeast Asian cities. Juxtaposing the high motorisation rate with 
the socio-economic gap implies that access to private motorised vehicles 
(cars and motorcycles) is not well-distributed across society, but rather 
concentrated in certain population groups, thus creating a gap between 
the mobility rich and mobility poor. This represents a challenge for man-
aging urban mobility, especially to achieve an equal access to transport 
services and eventually key functions in both Jakarta and Kuala Lumpur. 

Uteng, 2009). For instance, the marginalisation of pedestrians might 
be related to previous transport and land use policies that formed a 
vehicular-oriented urban configuration and instilled the socio-cultural 
stereotype of walking as a transport mode for people with a lower so-
cial status. Further, to answer the third research sub-question (SQ3), 
mobility inequality is investigated at the neighbourhood scale, focusing 
on the individual attributes (e.g. gender, income, age) in relation to the 
socio-spatial contexts (i.e. transport and land use, spatial configura-
tion, and socio-cultural constructs). This relation can produce mobility 
inequalities influencing potential and realised accessibility, different 
perceptions of safety, and gendered mobility.

This conceptual model translates into three research phases (Fig-
ure 1.3): (1) conceptualisation using a structured literature review to 
answer SQ1, (2) investigation of mobility inequality at the metropolitan 
scale, which scrutinises the relation between transport and land use 
policies, urban spatial configuration, and socio-cultural constructs to 
answer SQ2, and (3) investigation of mobility inequality at the neigh-
bourhood scale, which emphasises the manifestations of mobility in-
equality through the interplay of individual attributes and socio-spatial 
contexts to answer SQ3. 

1.4. Research methodology

Mobility inequalities are manifested and experienced differently in dif-
ferent contexts. Hence, this dissertation incorporates (1) phenomenology 
to better understand mobility as social and spatial practices and (2) the 
pragmatic approach for practical judgement and orientation. 

The phenomenological approach provides the framework to inves-
tigate how mobility as social and spatial practices enable physical 
movements to be actualised in certain built environments and locations. 
The approach is based on an understanding of Being (Heidegger, 1972), 
which in urban studies is translated as understanding the interaction 
between people and their built environment – manifested as routines 
and experiences – as a whole phenomenon, prior to any pre-concep-
tions and is distinctive for each location, referred to as genius loci 
(Norberg-Schulz, 1980; Lim and Albrecht, 1987). Using phenomenology, 
urban complexities are seen as a reflection of the complexities of human 
experiences (Hillier, 2005; Seamon 2012; 2014). In this dissertation, the 
phenomenological approach is the foundation for employing qualita-
tive reasoning to reveal the underlying description of a phenomenon, 
which in this case is mobility experiences and the related socio-cultural 
constructs. 
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Table 1.1. Case study selection

Neighbourhoods Location
Representation of 
Accessibility-Mobility 
Matrix (see Figure 1.4)

Jakarta Tambora, West 
Jakarta

Located near to the old city centre. Kampong 
Angke is one of the densest settlements 
in Jakarta. In some parts of the kampong, 
sunlight is unable to penetrate due to its high 
building density.

Urban wealthy and 
urban poor reside in the 
city centre (Example 1 
and 4)

Menteng, Central 
Jakarta

Located in the city centre. Menteng is well-
known as a high-end residential area and 
location of international offices. However, 
the low income settlement (i.e. kampong 
Menteng) is located here as well, near the 
train station and towards the riverbank.

Urban wealthy and 
urban poor reside in the 
city centre (Example 1 
and 4)

Cilandak, South 
Jakarta

Located between the city centre and periph-
eral area. This low income settlement can be 
found towards the river, behind the formal 
settlement. Due to its strategic location, parts 
of the kampong function as short-cuts to 
reach major key functions in Jakarta.

Urban wealthy and 
urban poor reside in pe-
ripheral area (Example 
2 and 3)

Rawa Buntu, 
South Tangerang

Located in the peripheral area. The low 
income settlement (i.e. kampong Dadap) is 
an enclave located in between high-income 
estates.

Urban wealthy and 
urban poor reside in 
suburban area (Example 
2 and 3)

Kuala 
Lumpur

Jinjang Utara and 
Taman Wahyu

Located in the peripheral area (7.5 km from 
city centre). The neighbourhood is notorious 
as a crime hot spot. PPR Jinjang Utara and 
PPR Taman Wahyu are located here, in close 
proximity to high-income apartments and 
houses.

Urban wealthy and 
urban poor reside in pe-
ripheral area (Example 
1 and 4)

Kampung Baru 
and Chow Kit

Located in the city centre. Kampung Baru 
is the last remaining Malay traditional 
settlement in the city centre surrounded by 
posh commercial centres. The area is famous 
as a tourist attraction, close to the commercial 
area of Chow Kit. 

Urban wealthy and 
urban poor reside in the 
city centre (Example 1 
and 4)

Salak Selatan Located 5 km from the city centre, near to the 
industrial areas. The Sri Penara Flat is a mixed 
residential area.

Urban wealthy and 
urban poor reside in pe-
ripheral area (Outcome 
2 and 3)

Pantai Dalam Located 6 km from the city centre. The 
neighbourhood of PPR Kerinchi is in close 
proximity to the University of Malaya and 
Bangsar (a high-end shopping area). 

Urban wealthy and 
urban poor reside in pe-
ripheral area (Outcome 
2 and 3)

This dissertation also takes practical considerations into account for 
the selection of case studies. The researcher has access to local knowledge, 
which helps to understand the local socio-cultural contexts, especially 
regarding the marginalised. Studies on marginalised groups are often 
challenged due to the lack of an insider view and trust between the 
researcher and the research subject (Adianto et al. 2014; Chandra and 
Diehl, 2019). The ability to understand the local language and blend in 
enables rich, reliable, and detailed information to be obtained.

For the research phase at the metropolitan scale (research phase 2, see 
Figure 1.3), the study area of Jakarta and Kuala Lumpur is defined beyond 
the administrative boundaries, following van Nes and Yamu (2020) by 
using natural growth lines, such as roads. This is because of factual (i.e. 
transport mobility issues transcend administrative boundaries) and 
methodological reasons (i.e. to provide a better overview of the spatial 
analysis, see van Nes and Yamu, 2020). For both cities, the study area 
is delineated by drawing the road networks as extended from the city 
centre towards the identifiable agglomeration area (see 1.5.2 for admin-
istrative territories of Jakarta and Kuala Lumpur metropolitan area). 

For the research phase at the neighbourhood scale (research phase 3, 
see Figure 1.3), four neighbourhoods each in Jakarta and Kuala Lumpur 
were selected. The selection was based on:

• Representation of different neighbourhood types in terms of mo-
bility and accessibility (Figure 1.4), 

• A mix of high income and low income neighbourhoods to provide 
the context of socio-economic inequality, although the discussion 

Example 3
Urban poor living in 
suburb

Example 2
Urban wealthy residing
in suburb

Example 1
Urban wealthy living in 
the city centre

Example 4
Urban poor living in 
the city centre

Low

Low

High

High

MOBILITY

ACCESSIBILITY

Figure 1.4. Matrix of different levels of mobility and accessibility
(source: adopted from Preston and Rajé, 2007)
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interdisciplinary discussion on mobility inequality beyond transport and 
urban planning arenas. It should be noted that by combining qualitative 
and quantitative analysis, the findings should not be contested between 
overemphasis on the context or their generalisation to another context. 
Instead, the findings should be interpreted in terms of to what extent 
they are applicable in other contexts. The research framework, however, 
should be reproducible and can be replicated to investigate similar issues 
of mobility inequality in other socio-spatial contexts.

Table 1.2. Elements of qualitative and quantitative methods

Qualitative method Quantitative method

Link between theory and data inductive deductive

Research process subjectivity objectivity

Interpretation of the findings context generalisation

Source: Morgan, 2007

Table 1.3. List of methods

Methods Qualitative elements Quantitative elements
Literature review (text-data 
analysis; research phase 1)

Conceptualisation of mobility 
inequality 

Counting of literature based on the 
mentioning of contributing factors, 
approaches, and empirical cases

Review of transport and 
land use policies (text data 
analysis; research phase 2)

Narrative of path dependence  —

Spatial analysis using space 
syntax (research phase 2 
and 3)

— Configurational analysis of potential 
accessibility of vehicular and pedestrian 
movements. The results are interpreted 
with the understanding of local 
socio-cultural context.

Visual analysis (research 
phase 2 and 3)

Narrative of the context, as well as 
sensorial experiences while being 
mobile

Counting of pedestrians, motorcycles, 
cars, stationary street activities 

Analysis of interviews (text 
data analysis; research 
phase 2)

Descriptive explanation about 
perspectives on the current mo-
bility system and the embedded 
socio- cultural values. 

Frequency of codes/keywords

Analysis of on-street 
surveys (research phase 3)

Text data analysis of open-ended 
questions regarding mobility 
experiences (i.e. reasons behind 
perception of safety). 

Counting of on-street surveys responses 
based on gender, age, frequently used 
transport mode (as a proxy of income), 
and rating of mobility experiences

Statistical analysis 
(research phase 3)

— Correlation analysis between spatial 
configuration and mobility experiences 

will mainly focus on the low income neighbourhoods. For Jakarta, 
the indicator of a low income neighbourhood is an urban kampong 

– a typical informal settlement – while for Kuala Lumpur it is low 
cost flat (PPR or Program Perumahan Rakyat). 

• Street network connectivity and morphology to provide insights 
regarding the urban spatial configuration.

For each selected neighbourhood, a two kilometres buffer is drawn 
to avoid the edge effect when conducting the spatial analysis (van Nes 
and Yamu, 2020). The buffer delineation uses urban barriers (e.g. street, 
river, railway) instead of administrative boundaries. 

Selected neighbourhoods are described in Table 1.1 and Figures 1.5 
and 1.6 for Jakarta and Kuala Lumpur, respectively.

1.4.2. Methods for understanding mobility inequality
For understanding mobility inequality, a mixed method combining 
qualitative and quantitative data analysis is applied (Table 1.2 and 1.3). 
The qualitative method is employed to analyse the underlying reasons 
behind mobility experiences while walking or driving, including the 
perceptions of safety, and the socio-cultural constructs embedded in 
a given spatial context that are related to the mobility experiences (i.e. 
stereotypes on walking or driving). This is in combination with the 
quantitative method used to analyse potential accessibility as a proxy 
of spatial practices of mobility, quantification of mobility experiences 
(such as levels of the perceived safety), and their correlation. As a mixed 
method, the quantitative method that provides a normative measure 
of accessibility based on the general logic of spatial configuration is 
complemented with the qualitative method that provides an in-depth 
reasoning and the underlying argument on why such correlation leading 
to mobility inequality exists. Table 1.2 provides insights about which as-
pects to combine from the qualitative and quantitative research methods 
(Morgan, 2007; Punch, 2014).

Combining qualitative and quantitative methods, this dissertation 
employs a literature review, policy review, spatial analysis using space 
syntax, visual analysis of video recordings, text data analysis of inter-
views and on-street surveys, and statistical analysis (Table 1.3). When 
and which methods are applied is presented in Figure 1.7. This mixed 
method enhances the validity of the findings as each analysis comple-
ment the other. For instance, the initial findings from spatial analysis are 
verified through in-depth interviews. In addition, employing this mixed 
method offers a wider range of analysis covering not only the trans-
port aspect, but also socio-cultural arguments. Therefore, it can initiate 
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In phase 2, mobility inequality at the metropolitan scale in Jakarta and 
Kuala Lumpur is investigated through: 

• Identification of institutional contexts and transport mobility sys-
tems using text data analysis of (i) transport and land use policies over 
time and (ii) in-depth interviews regarding dependence on private 
motorised vehicles. The analysis of previous policies followed the 
work of Lo (2010), Roth and Chow (2012), Bayulken and Huisingh 
(2015), and Alves et al. (2016). Meanwhile, in-depth interviews are 
coded using a combination of deductive and inductive coding ap-
proaches (Campbell et al., 2013). The deductive coding is based on the 
literature review to ensure generalisability, followed by the inductive 
process to anticipate new codes that emerged from the interviews. 
The reliability of the coding is ensured through intercoder similarity 
(Campbell et al., 2013) whereby the researcher’s colleagues were asked 
to code the same transcript excerpt and similar codes that emerged 
are used for further analysis. The resulting coding tree is presented in 
Appendix A. The interrelation of codes is analysed in Atlas.ti based 
on the frequency of code co-occurrences, following Tan (2013).

• Depiction of urban mobility conditions in Jakarta and Kuala Lum-
pur through the visual analysis of video recordings of the built 
environment and mobility experiences (Pink, 2007). The analysis 
is performed by capturing video stills of street profiles in selected 
street segments, following Heath (2011) and Laurier et al. (2008). 
Initial findings from the visual analysis are confirmed through in-
depth interviews to ensure the objective rationality of the findings.

• Investigation of transport and land use policies impacts on the 
urban spatial configuration. This was conducted using theories and 
methods of space syntax, which allows the understanding of how 
the urban spatial configuration changed over time, influenced by 
transport and land use policies. Space syntax as a normative measure 
for accessibility by analysing urban spatial configuration (i.e. street 
network arrangement) has been applied in numerous applications in 
various urban contexts since the method development in the 1980s 
(Hillier and Hanson, 1984; van Nes and Yamu, 2018). Space syntax 
analysis is based on the assumption that certain street network 
configuration affects how people use and navigate the space (Hillier 
and Hanson, 1984; Hillier and Iida, 2005; Hillier, 2012). In space 
syntax, the relation of one street segment to all other street segments 
is measured based on the concept of centrality in terms of ease of 
access and wayfinding. Here, two space syntax measures are used 

Conceptualisation

- Contributing factors
- Approaches
- Challenges

Mobility inequality at the metropolitan scale

- Land use and transport policies
- Spatial configuration (i.e. street network arrangement)
- Socio-cultural constructs

Mobility inequality at the neighbourhood scale

- Individual attributes (gender, income, age)
- Land use and transport
- Spatial configuration (i.e. street network arrangement)
- Socio-cultural constructs

Phase 1

Phase 2

Phase 3

Metropolitan

Neighborhood

sc
al

e

TDA

TDA VA SS

TDA VA SS St

Methods employed (refer to Table 1.3):
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TDA Text data analysis:
Literature review
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- On-street surveys
- Correlation with spatial analysis

RQ2

RQ3

RQ1

Figure 1.7. Methods applied on each research phase

In a greater detail, the application of methods for each research 
phase is as follows:

In phase 1, the conceptualisation of mobility inequality is conducted 
through a structured literature review using keywords from inter-
changeably discussed terms, such as transport inequality (Banister, 
2018), transport justice (Martens, 2012; 2017), and mobility justice 
(Sheller, 2018). The literature review process consists of (1) searching for 
relevant publications, (2) content screening by applying keywords, such 
as mobility, transport, and inequality, and (3) organising the selected 
publications into categories: by contributing factors and approaches. 
The identified contributing factors include intrinsic (i.e. individual 
attributes), extrinsic factors (i.e. spatial conditions and socio-cultural 
constructs), and their interplay that produces mobility inequalities. 
Various approaches are discerned, ranging from quantitative, qualitative, 
or mixed of both methods, and covering large-scale, small-scale, or 
multiple datasets. The review is later actualized using two thought ex-
periments to identify dilemmas and challenges for addressing mobility 
inequality in planning practice. 
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them with space syntax results to investigate the realisation of po-
tential walkability. 

• Investigating the correlation between spatial configuration (i.e. space 
syntax results), individual mobility experiences (i.e. responses from 
on-street surveys), and individual attributes (i.e. gender, age, and 
frequently used transport mode as a proxy of income). Results from 
statistical correlation analysis are confirmed using text data analysis 
of the on-street surveys. 

1.4.3. Data collection
The use of mixed method involves multiple data sources, which includes 
peer-reviewed articles on mobility inequality, street network models, 
in-depth interviews, on-street surveys, and video recordings (Table 1.4). 
The use of multiple data sources allows for data triangulation and is 
fitting for contexts where detailed official data regarding mobility is low 
or unavailable. For instance, the accuracy of the street network models is 
validated using video recordings, while the reliability of video recordings 
is confirmed through in-depth interviews.

Specifically, the data collection for each phase is as follows:

In phase 1, a structured literature review for conceptualising mobility 
inequality is established from 270 peer-reviewed journal articles dating 
from 1987 to 2018. The scanning of previous studies used keywords such 
as ‘mobility’, ‘inequality’, ‘transport’, ‘justice’, ‘exclusion’, and ‘disadvantage’. 
The initial scan through web-search (e.g. Google Scholar) resulted in a 
total of 4,046 articles. Unrelated results were omitted, such as residential 
mobility, virtual mobility, and migration (refugee). The scanning and 
review process were performed from April to August 2018.

In phase 2, multiple data sources are collected to investigate mobility 
inequality at the metropolitan scale in Jakarta and Kuala Lumpur, which 
include:

• Studies (i.e. articles, books, and old maps) related to urban de-
velopment, transport and land use policies in Jakarta (n=19 with 
publication dates from 1971 to 2015) and Kuala Lumpur (n=16 with 
publication dates from 1963 to 2014). These text data were qualita-
tively analysed to identify timeline and key events that influence 
urban mobility in Jakarta and Kuala Lumpur.

for spatial analysis at the metropolitan scale, namely integration 
to identify to-movements or potential destinations and choice to 
identify through-movements or route choices indicating streets that 
are likely to be traversed (for in depth explanation, see Al-Sayed et al., 
2014; van Nes and Yamu, 2018). Both measures are computed for 
vehicular and pedestrian movements. The vehicular movement is 
inferred by applying city-wide (N) radius in the analysis, while the 
pedestrian movement applied a local radius (800 metres) represent-
ing a 10-minutes walking distance. Initial findings from space syntax 
analysis are confirmed by in-depth interviews to ensure sensitivity 
to local socio-spatial contexts.

In phase 3, mobility inequality is investigated at the neighbourhood 
scale through:

• Understanding of individual reasoning concerning mobility experi-
ences and perceptions using text data analysis of on-street surveys. 
Respondent’s answers to the qualitative part of the on-street surveys 
are coded using the inductive approach (coding tree can be seen in 
Appendix A). Interpretation of respondent’s answers provides nu-
ances on the realisation of accessibility potential and perceptions of 
safety that can be used to corroborate results from statistical analysis.

• Analysis of potential walkability using space syntax. The focus 
on walking is reasoned via ethics of care principles since walking 
function as a basic transport mode that are accessible for almost all 
individuals. Walking not only serves as a primary mode, but also 
as the first and last mile connection to other transport modes, such 
as public transport. In addition, the focus on marginalised groups 
living in informal settlements presupposes that walking will be a 
more prominent mode. Here, the space syntax measure of route 
choice is employed for eight street network models representing four 
neighbourhoods each in Jakarta and Kuala Lumpur. The analysis is 
performed at the local radius, defined as 10% of the model’s system 
coordinate (Yamu and van Nes, 2019).

• Observation of spatial and socio-cultural cues related to mobility 
using visual analysis of video recordings (Pink, 2007). The visual 
analysis is performed by (i) counting of pedestrians and motorcycle 
users to identify indications of gendered mobility, (ii) counting of 
on-street stationary activities (e.g. chatting with the neighbours, 
laundry, cooking) to understand how people use the streets, and 
(iii) capturing video stills to reconstruct street profiles and juxtapose 
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• Video recordings of urban mobility conditions in Jakarta and Kuala 
Lumpur. The recordings adopted the ‘walking with video’ approach 
(Pink, 2007), whereby videos were taken by the researcher while 
walking or riding a motorcycle (as a passenger) to record the sen-
sorial experiences of being mobile along with the presence and be-
haviour of other street users. These experiences provide insights on 
the latent socio-cultural constructs, which serve as an added value to 
this approach compared to installing a static camera to record certain 
mobility behaviour. In addition, the ‘walking with video’ approach 
also provides time-efficiency and ensures the researcher’s safety in 
relation to potential street crime in Jakarta and Kuala Lumpur. 

 Video recordings for this phase focused more on capturing urban 
mobility conditions at the metropolitan scale. Thus, the record-
ings were performed on major roads and streets in Jakarta and 
Kuala Lumpur. The recordings were conducted from November to 
December 2018 in Jakarta and January to February 2019 in Kuala 
Lumpur, in parallel with the video recordings undertaken at the 
selected neighbourhoods (research phase 3), in-depth interviews, 
and on-street surveys.

• Georeferenced street network models for space syntax analysis at 
the metropolitan scale. The street network model is an abstraction 
of urban space, referred to as an axial map – a minimum set of 
axial lines depicting sightlines and lines of movement (Turner et al., 
2005). In this phase, the axial maps for Jakarta and Kuala Lumpur 
metropolitan area are generated with OpenStreetMap as the base. 
Axial maps for analysis at the metropolitan scale are transformed 
from the road centre lines, following Turner (2007), as no significant 
difference resulted from the analysis using manually traced axial 
lines and road centre lines. 

• In-depth interviews with experts and residents to confirm the ini-
tial findings obtained from literature review, visual analysis, and 
space syntax analysis (i.e. the tendency for vehicular dominance 
and the marginalisation of pedestrians as manifestations of mo-
bility inequality). The interviews were semi structured, each took 
roughly 30–45 minutes to complete (interview guide can be seen 
in Appendix B). For Jakarta, 11 in-depth interviews were conducted 
during November to December 2018, including interviews with 
two government officials, one academic, four members of non- 
governmental organisations (NGO), and four people acting as head 
of the neighbourhood. For Kuala Lumpur, 8 in-depth interviews 
were conducted during January to February 2019. These included 

Table 1.4. Operationalisation from research sub-questions to data collection

Research 
phase Analysis Data Periods of data 

collection Source

1: Conceptu-
alisation

Literature 
review (text 
data analysis)

270 peer-reviewed publications 
on mobility inequality 

April-August 2018 Google Scholar

2: Mobility 
inequality at 
the metropol-
itan scale

Review of 
policies (text 
data analysis)

Studies of urban and transport 
development in Jakarta (n=19) 
and Kuala Lumpur (n=16) 

November-December 
2018 for Jakarta and 
January-February 2019 
for Kuala Lumpur

Desk research us-
ing Google Scholar 
and National 
Archives in Jakarta 
and Kuala Lumpur

Analysis of 
interviews 
(text data 
analysis)

In-depth interviews in Jakarta 
(n=11) and Kuala Lumpur 
(n=8)

November-December 
2018 for Jakarta and 
January-February 2019 
for Kuala Lumpur

Fieldwork 

Visual anal-
ysis of video 
recordings

Video recordings of major 
streets, totalling 4 videos with 
a total duration of 153 minutes

November-December 
2018 for Jakarta and 
January-February 2019 
for Kuala Lumpur

Fieldwork

Spatial analysis 
using space 
syntax

Georeferenced street network 
models of Jakarta (546,282 
street segments) and Kuala 
Lumpur (328,514 street 
segments)

June-September 2018 OpenStreetMap 
(OSM), later 
transformed into 
axial maps and 
segment maps

3: Mobility 
inequality at 
the neigh-
bourhood 
scale

Text data 
analysis of on-
street surveys

On-street surveys in Jakarta 
(n=282) and Kuala Lumpur 
(n=101)

November-December 
2018 for Jakarta and 
January-February 2019 
for Kuala Lumpur

Fieldwork

Visual anal-
ysis of video 
recordings

Video recordings of selected 
neighbourhoods (four in 
Jakarta and four in Kuala 
Lumpur), totalling 24 videos 
with a total duration of 1,042 
minutes

November-December 
2018 for Jakarta and 
January-February 2019 
for Kuala Lumpur

Fieldwork

Spatial analysis 
using space 
syntax

Georeferenced street network 
models of a total eight neigh-
bourhoods (Four neighbour-
hood models in Jakarta with 
an average of 4,802 axial lines 
and 10,773 street segments 
and four neighbourhoods in 
Kuala Lumpur with an average 
of 5,968 axial lines and 13,065 
street segments)

October 2018 – March 
2019

Manually drawn 
using OSM as 
a base and later 
verified through 
fieldwork

Statistics On-street surveys in Jakarta 
(n=282) and Kuala Lumpur 
(n=181)

November-December 
2018 for Jakarta and 
January-February 2019 
for Kuala Lumpur

Fieldwork
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surveys gathered mobility experiences data from 282 respondents 
in Jakarta and 101 respondents in Kuala Lumpur (see Appendix E).

• Video recordings of selected neighbourhoods, taken by the re-
searcher while walking or riding a motorcycle (as a passenger) to 
record mobility experiences at the neighbourhood scale. In this 
phase, the ‘walking with video’ approach was selected to ensure the 
researcher’s safety as some parts of the selected neighbourhoods are 
known as ghettos. Prior to conducting the recordings, oral approval 
was obtained from the head of the selected neighbourhoods in 
Jakarta (ketua RT in Indonesian). This is to ease the suspicions of 
the local residents, especially in areas where relocation issues were 
currently discussed. For video recordings in Kuala Lumpur, oral 
permission was not required and written permission from the local 
university hosting the researcher proved sufficient.

 Videos were recorded representing three different time periods 
(i.e. peak-hour weekday between 7:00 – 10:00, off peak-hour week-
day between 11:00 – 14:00, and weekend between 9:00 – 12:00 or 
14:00 – 17:00) to capture time variations in mobility. The recordings 
took place from November to December 2018 in Jakarta and Jan-
uary to February 2019 in Kuala Lumpur, in parallel with the video 
recordings for phase 2, on-street surveys, and in-depth interviews. 
In total, there are 24 video recordings with an average of 37 minutes 
per video. All videos were stored in .mp4 format. 

 Apart from recording mobility experiences, the videos were also 
used to map and verify the street network models for selected neigh-
bourhoods. This is of importance as small alleys and informal short-
cuts (i.e. stairs, railway crossings) do not appear in OpenStreetMap. 
To trace the route while ‘walking with video’, the researcher stated 
the street name and the direction of the movements (e.g. street X, 
heading north) along with the date and time while the video was 
recorded.

• Georeferenced street network models for space syntax analysis 
at the neighbourhood scale were drawn using a hybrid approach 
whereby the axial map was manually drawn first using OpenStreet-
Map (OSM) as the base and later verified with video recordings to 
integrate informal paths, such as stairs and crossings. The street 
network model of the neighbourhood scale covers a two kilometres 
spatial buffer surrounding the selected neighbourhoods, delineated 
using urban barriers (e.g. street, railway, river) instead of admin-
istrative boundaries.

interviews with one government official, three academics, one NGO 
member, one transport consultant, and two residents (see Appendix 
C for list of interviewees).

In phase 3, analyses to investigate mobility inequality at selected neigh-
bourhoods in Jakarta and Kuala Lumpur are based on data gathered 
from:

• On-street surveys that provide information on individual mobility 
experiences and perceptions in selected neighbourhoods and can 
imply latent socio-cultural constructs related to mobility. The re-
spondents are street users who were having activities on the street 
(e.g. walking, chatting with a neighbour, waiting for public transit). 
The on-street survey consists of two parts: (i) rating of mobility ex-
periences and perceptions and (ii) an open-ended question to reveal 
the rationale behind the rating of mobility experiences. For the first 
part, a visual-aided survey tool is utilised whereby respondents can 
express or rate their mobility experience by placing an emoji sticker 
on an A3-size table, which depicts expressions from very positive 
(e.g. very safe) to very negative (e.g. very unsafe) (see Appendix D). 
A separate space is available for respondents who choose not to share 
their expression, later regarded as a neutral expression. To stimulate 
respondents into sharing their mobility experiences, they were asked 
one main question: “How do you feel when you walk or drive on this 
street?”. A short but easy to understand question is necessary since 
potential respondents will be intercepted from their activities and 
the researcher should be able to build trust within a short time.

 The on-street approach is selected because it provides an in-situ 
advantage compared to having a memory recall in a conventional 
survey which suffers from self-reporting biases. Visual-aided forms 
allow the survey to be interactive and increase the respondent’s trust 
as they can see how their answer is being recorded. This format 
is also suitable for cases where literacy is quite low (i.e. informal 
settlements).

 Furthermore, after placing an emoji in the visual-aided form, re-
spondents were asked about their reason behind the rating of the 
mobility experience (using an open-ended question). Their answers 
were recorded on a separate sheet by the researcher. In addition, 
the on-street surveys registered the respondent’s age, gender, and 
frequently used transport mode. On average, one respondent took 
less than five minutes to complete the survey. The on-street surveys 
were administered from November to December 2018 in Jakarta and 
January to February 2019 in Kuala Lumpur. In total, the on-street 
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local languages and cultures of the researcher, which eases the data 
collection processes and the interpretation of the findings.

(1) Rapid population growth 
 By 2030, the urban population in Southeast Asia will reach 404 mil-

lion and most of them will reside in 89 metropolitan cities across 
this region (United Nations, 2018). Of these cities, Manila (Philip-
pines), Jakarta (Indonesia), Bangkok (Thailand), Ho Chi Minh (Viet 
Nam), and Kuala Lumpur (Malaysia) will be metropolitan cities with 
approximately 10 million or more inhabitants (Figure 1.8). These 
numbers imply an extraordinarily huge demand and pressure for 
urban mobility services.

(2) High motorisation rate
 Aside from Singapore, vehicle sales in Southeast Asia have been 

increasing in the last decade (PWC, 2015). The high motorisation 
rate can be seen from how registered vehicles in Jakarta outnumber 
the population and high rate of car ownership in Kuala Lumpur (Ta-
ble 1.5). While this trend suggests that most individual mobility has 
improved, they also imply a growing number of marginalised groups 
with no access to private motorised vehicles (e.g. those in extreme 

1.4.4. Rationale for the research method and data collection
The research methodology is developed by considering the socio-spatial 
condition and data availability in the case studies. Given the socio-spatial 
condition of low income neighbourhoods as a representation of socially 
marginalised groups whereby respondent’s trusts are difficult to obtain 
in a relatively short period of fieldwork, this dissertation develops a 
mixed method and data collection protocol that can be applied given the 
time and monetary constraints. Consequently, this dissertation employs 
a simple and intuitive data collection mechanism for understanding 
mobility inequality.

Regarding the spatial dimension of mobility, detailed data on traffic 
conditions and the built environment are mostly incomplete or even 
unavailable in the case study areas, especially at the neighbourhood scale. 
Hence, the selection of space syntax for spatial analysis. Space syntax 
can provide a robust spatial analysis using a simplified abstraction of an 
urban space from the street network data. Since space syntax provides 
a normative measure of potential accessibility, it is then complemented 
with analysis of socio-cultural aspects from analysis of on-street surveys, 
in-depth interviews, and video recordings.

It should be noted that this dissertation functions as an initial ex-
ploratory study that opens up the possibility for further in-depth in-
vestigations. Further research directions could include the addition of 
cases of other Southeast Asian cities to enhance the external validity 
and test the replicability of the method. Other Southeast Asian cities 
such as Bangkok (Thailand), Manila (Philippines), or Ho Chi Minh 
(Viet Nam) have socio-economic inequalities similar to Jakarta and 
Kuala Lumpur. Nevertheless, they might have different local cultural 
values and norms attached to mobility, which contribute to how people 
perceive and navigate the built environment. This dissertation provides 
a rigorous, transparent, and reproducible research framework that can 
be applied to other cities, but the interpretation has to be linked with 
local norms and values. 

1.5. Context 

1.5.1. Southeast Asia 
Southeast Asia is selected due to its rapid population growth, high mo-
torisation rates, gaps in infrastructure, and particular local stereotypes 
regarding travel activities and modes. This selection provides insights 
regarding mobility inequality beyond the well-established literature on 
mobility that are mostly constructed from cases of developed economic 
regions. In addition, this dissertation benefits from the knowledge of 
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Kuala Lumpur
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Ho Chi Minh City

Southeast Asia countries

Metropolitan cities

Bangkok, Thailand

Ho Chi Minh City, Viet Nam

Jakarta, Indonesia
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Figure 1.8. Estimated population of Southeast Asian metropolitan cities in 2020 and 
2030 (Source: United Nations, 2018)
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poverty, unable or highly dependent on someone to perform daily 
mobility) who are likely to become side-lined in the current car and 
motorcycle dominated mobility system.

(3) Gap in the access to transport infrastructure and services
 In most Southeast Asian countries, there is a large gap in transport 

infrastructure and services, especially between urban and rural 
areas. In some parts of the region, lack of transport access (due 
to geographical remoteness or inability to afford transport costs) 
still remains a reason for school drop-outs (UNESCO, 2017) and 
deaths due to delayed healthcare treatments (Chiu et al., 2012; Tan, 
2018). Even in Jakarta, a capital city, a significant number of around 
37,000 people are unable to access health care services due to the lack 
of access to transport means (Jakarta Statistic Bureau, 2017a). Here, 
there are captive pedestrians who walk as their primary mode of 
transport because walking is the only transport option (Maimunah 
and Kaneko, 2016, see Figure 1.9 for illustration). This gap places a 

Table 1.5. Registered motorised vehicles in Southeast Asian metropolitan cities.

Cities Population 
(thousands)1 Registered Motorised Vehicles

% of household with 
vehicle ownership7

Car Motorcycle
Jakarta 10,517 3.525,925 cars and 13,310,672 motorcycles2 4 85
Kuala Lumpur 7,564 3,987,468 cars and 1,863,260 motorcycles3(a)

994 vehicle per 1,000person3(b) 
82 83

Bangkok 10,156 10,602,174 (35% motorcycle)4 51 87
Manila 13,482 1,023,409 car and 955,058 motorcycle5 6 32
Ho Chi Minh 8,145 8 million (92% motorcycle)6 2 86

Source:
1) As of 2018, accounted for the metropolitan area (Jakarta, Kuala Lumpur, Manila) 

and urban agglomeration area (Bangkok, Ho Chi Minh). United Nations, 2018. 
The World’s Cities in 2018. Available from https://www.un.org/en/events/citiesday/
assets/pdf/the_worlds_cities_in_2018_data_booklet.pdf 

2) Jakarta: as of 2016. Jakarta Statistic Bureau. Statistik Transportasi DKI Jakarta 
2018.

3) Kuala Lumpur: (a) as of 2017, only in Federal Territory of Kuala Lumpur, 
available from https://paultan.org/2017/10/03/vehicle-registrations-in-malaysia- 
hit-28-2-million-units/; (b) as of 2002, according to Shariff (2012)

4) Bangkok: as of September 2019. Department of Land Transport. Available from 
https://web.dlt.go.th/statistics/

5) Manila: as of August 2019. Department of Transportation
6) As of 2017. Available from http://www.xinhuanet.com/en-

glish/2018-09/10/c_137456654.htm
7) National number, as of 2016, according to Lee (2016)

Figure 1.9. Captive pedestrians in Kuala Lumpur (top, picture taken in a flyover tunnel 
connecting E9 and E37 highways, near Salak Selatan MRT station) and Jakarta (bottom, 
picture taken on Angke Indah Street, near Angke Station)
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disproportionate burden on those who cannot afford transport costs 
(i.e. the urban poor) as their limited mobility options significantly 
affect their access to education, healthcare, and other key functions 
(e.g. employment, cultural, and religious activities).

(4) Local stereotypes and behaviour related to walking 
 In this region, socio-cultural stereotypes associate walking as a low 

income means of transport, resulting in individual reluctance to walk 
(Leather et al., 2011). This is despite walking as the most basic and 
accessible transport modes for almost all individuals (except those 
with physical disabilities). Although walking may not be a primary 
transport mode, walking plays a significant role as the first and last 
mile connections for public transport and parking facilities. The 
negative stereotypes of walking are amplified by the extensive use 
of motorcycles due to the relatively affordable price of motorcycles 
and ability to manoeuvre through traffic. This mode is often used by 
middle and low income groups to improve mobility and accessibility 
(Hundley, 2015). However, the regulatory framework and transport 
planning concerning motorcycle use remain underdeveloped, result-
ing in a high number of traffic accidents involving motorcycles and 
pedestrians (Kitamura et al., 2018). The extensive use of motorcycles 
can be seen in burgeoning ridesourcing services (e.g. Grab, Gojek) 
featuring personal travel pick-up services, food, and package deliv-
ery. These ridesourcing services are popular especially in Indonesia, 
Thailand, and Viet Nam (Jha, 2019, see Figure 1.10 for illustration). 

1.5.2. Jakarta and Kuala Lumpur
Jakarta (Indonesia) and Kuala Lumpur (Malaysia) are selected as 
multiple- embedded case studies (Yin, 2003). Both are typical repre-
sentations of Southeast Asian metropolitan cities which record a high 
motorisation rate. In Jakarta, the number of registered motorcycles 
outnumbers the population (Jakarta Statistic Bureau, 2018). Meanwhile, 
Kuala Lumpur recorded a high car ownership with 82% of households 
owning a car (Lee, 2016). The selection of Jakarta and Kuala Lumpur is 
also due to practical considerations concerning access to local knowl-
edge. As the researcher has an understanding of the local languages 
and socio-cultural values, there was an advantage in collecting rich, 
reliable, and detailed primary data, notably regarding the marginal-
ised. Moreover, an in-depth understanding of local knowledge is also 
required to interpret spatial analysis using space syntax.

Although Jakarta and Kuala Lumpur show an indication of unequal 
mobilities between socio-economic groups, both cities have different 
planning styles. Local planning authorities in Jakarta enjoy greater 
flexibility due to the decentralisation policy, especially after the stipu-
lation of the Spatial Planning Law 26/2007 (Firman and Fahmi, 2017; 
Rukmana, 2015), while planning in Kuala Lumpur remains centralised 
and highly influenced by the national interests instead of local needs 
and considerations (Ariffin and Zahari, 2013; Zakaria, 2003). In terms 
of transport developments, Jakarta has been improving its walking and 
public transport infrastructures, for example, through sidewalk improve-
ment projects on the major thoroughfare (e.g. Sudirman-Thamrin Street, 
see Kompas, 2019a) and the operation of mass rapid transit (MRT) in 
March 2019 (Agarwal and Sabandar, 2019). Meanwhile, Kuala Lumpur 
has been improving the quality of its public transport services, for in-
stance, through extending the MRT service line to connect the northwest 
and southern parts of its agglomeration area (i.e. the development of 

Figure 1.10. Motorcycle ridesourcing services fill the street next to a market near Angke 
Station, Jakarta

Table 1.6. Spatial and institutional setting regarding transport mobility in Jakarta and Kuala Lumpur

Jakarta Kuala Lumpur

Area Jakarta Province: 662 km2

Jakarta metropolitan area: 7,500 km2
Kuala Lumpur Federal Territory: 243 km2

Kuala Lumpur metropolitan area: 2,843 km2

Population 
(in million)

Jakarta Province: 10.2 
(Jakarta Statistics Bureau, 2015)
Jakarta metropolitan area: 30 (Winarso et al., 
2015) 

Note: data as of 2015; numbers for the 
metropolitan area are estimated

Kuala Lumpur Federal Territory: 1.79 
(Department of Statistics Malaysia, 2019)
Kuala Lumpur metropolitan area: 7.79
(Aziz, 2018)

Note: data as of 2017; numbers for the 
metropolitan area are estimated
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Putrajaya Line consisting of 57.3 km rail track connecting Damansara 
and Putrajaya; see MRT Corp, 2020).

Both cities have different institutional settings. In Jakarta, there is a 
metropolitan coordinating agency with responsibility for addressing 
transport mobility issues that transcend the administrative boundaries 
of cities and municipalities (Putra et al., 2015; see Table 1.6). Nevertheless, 
the transport master plan for the metropolitan area is developed by a 
different agency (Table 1.6). Meanwhile, Kuala Lumpur does not have 
a metropolitan agency nor a transport authority for the metropolitan 
area. Instead, the transport master plan for the metropolitan area is 
developed by an agency under the Ministry of Transportation, indicating 
a more centralised or top-down approach (Ariffin and Zahari, 2013; see 
Table 1.6). To what extent the differences in institutional settings affect 
mobility inequality is further investigated in Section 5.

1.6. Structure

This dissertation is structured as follows (Figure 1.11):
• Section 1 provides the introduction by establishing the importance 

of the issue as well as the spatial and socio-cultural background to 
the case studies. 

• Section 2 discusses the first research sub-question (SQ1) on the 
conceptualisation of mobility inequality using a structured literature 
review. This section consists of an article (submitted and under 
review) titled “Conceptualising mobility inequality: Mobility and 
accessibility for the marginalised”. 

• Section 3 explains the second research sub-question (SQ2) on 
mobility inequality at the metropolitan scale. This section consists 
of two chapters from two articles; the first article focuses on 
Jakarta, titled “The emergence of mobility inequality in Greater 
Jakarta, Indonesia: A socio-spatial analysis of path dependencies 
in transport-land use policies” (published in Sustainability 2019, 11, 
5115; https://doi:10.3390/su11185115) and the second article focuses 
on Kuala Lumpur, titled “You have to drive in Kuala Lumpur: 
How policies shape the urban configuration and mobility behaviour” 
(submitted and under review). Both articles analyse the impacts 
of planning policies (i.e. transport and land use) over time to the 
urban spatial configuration (i.e. street network arrangement) and 
the embedded socio-cultural constructs that shape current mobility 
conditions at the metropolitan scale.

Jakarta Kuala Lumpur

Spatial ter-
ritory of the 
metropoli-
tan area

• Jakarta Province 
• Depok City, West Java Province
• Bekasi City, West Java Province
• Bekasi Regency, West Java Province
• Bogor Regency, West Java Province
• Cianjur Regency, West Java Province
• South Tangerang City, Banten Province
• Tangerang City, Banten Province
• Tangerang Regency, Banten Province

(see Figure 1.5)

• Kuala Lumpur Federal Territory
• Putrajaya Federal Territory 
• Shah Alam City 
• Petaling Jaya City 
• Klang Municipality 
• Kajang Municipality 
• Subang Jaya Municipality 
• Selayang Municipality 
• Ampang Jaya Municipality 
• Sepang Municipality 

(see Figure 1.6)

Metropoli-
tan agency

There is a coordinating agency for the devel-
opment of the metropolitan area called BKSP 
(Badan Kerja Sama Pembangunan), currently 
led by the Jakarta Governor. However, this 
agency lacks the authority for decision mak-
ing and only facilitates discussion. Decisions 
were made based on mutual consent among 
affected cities and municipalities.

Does not exist. The metropolitan area as 
one spatial system is designated as one of 
12 National Key Economic Areas (NKEAs) 
under the Malaysian economic develop-
ment roadmap.

Transport 
authority 
for the 
metropoli-
tan area

There is a management board for trans-
portation called BPTJ (Badan Pengelola 
Transportasi Jabodetabek) under the Ministry 
of Transportation, but it has limited authority 
(i.e. coordinating transport plans, facilitation, 
providing transport recommendations). The 
board developed a transport master plan for 
the Jakarta metropolitan area. However, so 
far, provision of infrastructures and services 
have been decided based on administrative 
boundaries. 
Other agencies in relation to transport 
authority:
• Ministry of Public Works responsible for 

road construction and management (the 
responsibility falls under the Department of 
Public Works for provincial roads)

• Public transport operators
• Police responsible for traffic law 

enforcement
• Local non-government organisations 

(NGOs), which manage campaigns and 
projects, mostly about promoting walking, 
public transit or rights for people with 
disability to access transport services

• Local communities responsible for the 
management of residential streets

Does not exist. The Land Public Transport 
Master Plan for Greater Kuala Lumpur is 
developed by the agency for land public 
transportation (APAD/Agensi Pengangkutan 
Awam Darat, previously known as SPAD/
Suruhan Pengangkutan Awam Darat) under 
the Ministry of Transportation.

Other agencies in relation to transport 
authority:
• Ministry of Works responsible for road 

construction and management (including 
Public Works Department, Highway 
Planning Unit, and Malaysian Highway 
Authority)

• Commercial Vehicle Licensing Board
• Public transport operators
• Vehicle inspection company for emission 

control
• Road safety agency
• Police responsible for traffic law 

enforcement
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• Section 5 presents policy insights by comparing findings from 
previous sections on how to address mobility inequality in South-
east Asian metropolitan cities. This section will be submitted to an 
international peer-reviewed journal.

• Section 6 provides the conclusion by answering the research ques-
tions and sub-questions, reflects on the theory, methodological 
contributions and limitations, current planning practices, and 
suggests recommendations for future research.

In sum, this dissertation provides a critical reflection on the con-
ceptualisation of mobility inequality. It defines mobility inequality as 
differences in the ability and capacity to move, in line with Cresswell 
(2010), in the context of physical movement and its related social and 
spatial practices in order to access key functions (Ferreira et al., 2012). 
To understand the complex relation of social and spatial practices pro-
ducing differences in individual mobility, this dissertation proposes an 
innovative approach that can be applied across scales. The proposed ap-
proach incorporates both phenomenological and pragmatic approaches, 
resulting in the combination of qualitative and quantitative methods. 
The mixed method involves spatial configurational analysis using 
space syntax, visual analysis of video recordings, analysis of interviews 
and on-street surveys, literature review, and statistics. Each method 
complements other methods; thus, providing a triangulation of the 
findings. In addition, the mixed method encourages interdisciplinary 
and transdisciplinary discussion of mobility inequality, encompassing 
the fields of transport, planning, geography, social sciences and the fields 
of education, public health, and economic (e.g. through how mobility 
influences access to employment). The selection of methods considers 
the data availability in the context of fast-growing metropolitan cities, 
especially in Southeast Asia. The method and data collection protocol are 
designed to represent the mobility needs of the marginalised groups, for 
instance, by investigating mobility experiences of the inhabitants of low 
income settlements. Advantages of this mixed method approach include 
its replicability and the ability to upscale the method, given limited data 
availability and minimum budget and manpower. Findings from this 
dissertation contribute to the achievement of UN SDGs, particularly 
on Goal 10 of reducing inequalities and Goal 11 of sustainable cities 
and communities as it operationalises the scholarly understanding of 
mobility inequality into practical insights for policy and practice.

• Section 4 investigates the third research sub-questions (SQ3) on the 
manifestations of mobility inequality at the neighbourhood scale. 
This section consists of two chapters from two published articles; 
the first article is to facilitate the testing of the mixed method on 
a pilot neighbourhood, titled “Realised accessibility of an informal 
settlement in Jakarta, Indonesia” (published in the Journal of Urban-
ism: International Research on Placemaking and Urban Sustainability 
2020; https://doi.org/10.1080/17549175.2020.1814391), while the sec-
ond article is an exploratory study with multiple-embedded cases, 
titled “How gender differences and perceptions of safety shape urban 
mobility in Southeast Asia” (published in Transportation Research 
Part F: Traffic Psychology and Behaviour 2020, 73, 155-173; https://doi.
org/10.1016/j.trf.2020.06.014). Both articles investigate the interplay 
of socio-spatial and individual attributes that influence mobility 
inequalities at the neighbourhood scale, in the form of realised 
accessibility, perceptions of safety, and gendered mobility. 

Conceptualisation

- Contributing factors
- Approaches
- Challenges

Mobility inequality at the metropolitan scale

- Transport and land use policies
- Urban spatial configuration (i.e. street network arrangement)
- Socio-cultural constructs

Mobility inequality at the neighbourhood scale

- Individual attributes (gender, income, age)
- Transport and land use 
- Urban spatial configuration (i.e. street network arrangement)
- Socio-cultural constructs

Phase 1

Phase 2

Phase 3

Metropolitan

Neighborhood

sc
al

e

Section 1 Introduction

Policy Insights

Conclusion

Section 2 Section 3

Section 4

Section 5

Section 6

SQ2

SQ3

SQ1

Figure 1.11. Structure of the dissertation



The growing yet diverse scholarly understanding of mobility inequality remains discon-
nected from planning practice, leading to difficulties in operationalising the concept 
into actionable policies and at the risk of overlooking certain marginalised groups. This 
section investigates conceptualisations of mobility inequality by reviewing 270 peer- 
reviewed publications, thus providing fundamental understandings pertaining to 
mobility inequality that occurs across scales, geographical, and socio-cultural contexts. 
The review identified: (1) intrinsic factors of individual attributes and (2) extrinsic 
factors of spatial conditions and socio-cultural constructs. The interplay of intrinsic 
and extrinsic factors can improve or restrain mobility of certain socio-economic groups. 
Various approaches for understanding mobility inequality are discerned: ranging from 
quantitative, qualitative, and mixed of both; covering large-scale, small-scale, or multiple 
data sources. Following the review, two thought experiments are performed to iden-
tify dilemma and challenges in addressing mobility inequality, covering the practical, 
conceptual, and socio-cultural aspects. This section concludes with future research 
and practical insights to develop spatial analytical methods for investigating mobility 
inequality in various contexts. 

Article in this section:
Hidayati, I., Tan, W., and Yamu, C. Conceptualising mobility inequality: Mobility and 

accessibility for the marginalised. Journal of Planning Literature (under review).

SECTION 2
Conceptualising mobility
inequality

Picture: Taking public transport in a morning peak-hour, Kuala Lumpur (source: author)
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