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Abstract: 11 

Introduction: Emerging interest in social issues related to transport in cities facing rapid demographic and 12 
socioeconomic transitions has led to increasing interest in the relationships between well-being and 13 
transport disadvantage. However, unpacking such links has been elusive at best, and mainstream research 14 
has not embraced the particularities and diversities of Global South cities as research settings. Most research 15 
has focused on subjective approaches to well-being and ideas of satisfaction with and quality of life. 16 

Purpose: We propose a well-being framework tailored to the specific characteristics derived from transport 17 
problems faced by low-income urban dwellers . This concept, Transport Well-being,  attempts to shed light 18 
on how transport may affect components of well-being  such as access to key opportunities, ability to enjoy 19 
the built environment and security while travelling. We build on the person-centred framework (White, 20 
2010), to examine Transport Well-being in its relational, material and subjective dimensions. 21 

Methods: We use a quantitative dataset of a randomly selected sample of 570 adults in low-income informal 22 
settlements in the periphery of the cities of Abuja, Kaduna and Ibadan in Nigeria. Data is analysed using a 23 
structural equation model (SEM), which seeks to explain the links between second-level latent variable 24 
Perceived Transport Advantage/Disadvantage and Transport Well-being. 25 

Results: We find a strong correlation between Perceived Transport Advantage/Disadvantage and Transport 26 
Well-being (0.652) with a model specification that reflects statistically significant associations, while 27 
finding marked differences between the three cities analysed.  This suggests that incorporating multiple 28 
dimensions of transport and well-being and contextual issues of the Global South can lead to different 29 
interpretations of transport-related well-being and its relation with social and transport disadvantage 30 

Conclusions: The structural equation model enabled us to incorporate variables that captured the spirit of   31 
conceptualisations of transport disadvantage and transport well-being and to explore their links under 32 
context-specific conditions for comparable population. Findings can inform differentiated policy definition 33 
and prioritization in contexts with limited resources and structural deficits in access and connectivity. Such 34 
a result is useful to de-construct the effects and intensity of urban transport as mediating factor in well-35 
being.  36 
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1. Introduction 37 

This paper applies a development-oriented definition of well-being tailored to low-income developing 38 
countries proposed by White (2010). White’s Person-centred framework understands well-being as the 39 
intersection of material, relational and subjective dimensions necessary to live well (White, 2010). Such an 40 
approach focuses on how problems experimented by people might influence aspects of well-being in these 41 
three dimensions. Building on White’s conceptualisation, this paper proposes the concept of Transport 42 
Well-being. Such concept, despite including some degree of subjectivity, moves away from standard 43 
transport research exploring well-being as happiness, quality of life and subjective measurements.  44 

Our paper responds to Three objectives. First, it outlines a conceptual framework of transport well-being 45 
that can be applied to contexts with high levels of social and transport disadvantage in the global south. 46 
Second, the paper tests such a framework for transport well-being using primary data collected using 47 
purpose-built instruments applied in low-income communities in the cities of Abuja, Kaduna and Ibadan in 48 
Nigeria. Third, the paper provides evidence-based insights and reflections about the links between transport 49 
and well-being in different empirical contexts in the global south  50 

Our conceptual framework and data speak to both mainstream perspectives to transport and more recent 51 
socially-oriented transport research and practice (see Currie et al., 2010; Lucas & Porter, 2016; Stanley, 52 
Hensher, Stanley, & Vella-Brodrick, 2011; J Stanley & Stanley, 2007). We illustrate the links between 53 
transport well-being, perceived level of transport disadvantage, and other relevant subjective variables 54 
using a Structural Equations Model (SEM) approach. 55 

Research around international development agendas recognise that the delivery of well-being needs to be 56 
supported by structural functions of urban societies including essential services such as water, sanitation, 57 
transport and clean energy (Gupta & Vegelin, 2016; Pongiglione, 2015; Waage et al., 2015). Three decades 58 
of well-being research have led some authors to advocate for its consideration as criterion for the design 59 
and assessment of policy that complements traditional economic evaluation of prosperity and development 60 
(Adler & Seligman, 2016; Bache, 2020; Rao & Min, 2018).  61 

Well-being plays a structural role in the global agenda for sustainable development adopted in 2015 by the 62 
United Nations. Such agenda is embodied by the Sustainable Development Goals (SDGs) -a set of 17 goals 63 
and 169 targets-, which seek to present a comprehensive and holistic vision of human development within 64 
a context of environmental sustainability (UNDP, 2016). At the centre of this agenda there are well-being-65 
focused goals that build on  SDG 3 (Ensure healthy lives and promote well-being for all at all ages) aiming 66 
to deliver individual and collective well-being by improving conditions for the development of health, 67 
human and economic capital and their distribution between individuals and countries (Waage et al., 2015). 68 
Transport plays an essential role in such goals, by influencing access to opportunities and the contextual 69 
conditions in which it takes place, as well as by being a driver of various risks and exposures that may affect 70 
health and well-being. 71 

Different well-being definitions and measures have also become frequent inputs for planning and indicators 72 
of development outcomes at national and local scales, being sometimes elevated to rhetoric principles for 73 
development agendas at the regional and national scale (Awaworyi Churchill & Smyth, 2019; Bache & 74 
Scott, 2018; Guillen-Royo, 2018; Janet Stanley et al., 2010). For example, in Nigeria, a landmark 75 
development policy document for the country, the Nigeria Vision 20:2020, has improving the well-being 76 
of all Nigerians as guiding aim (Rigon, 2018). Similar concerns about well-being can be found across the 77 
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African union and various international programmes focused on the continent. The Agenda 2063 of the 78 
African Union has 7 aspirations structured around overarching goals of shared prosperity and well-being 79 
(African Union, 2019). In 2015 a High-level expert group facilitated by the OECD met to discuss conceptual 80 
frameworks and statistical systems for tracking the evolution of multidimensional inequality and wellbeing 81 
in Africa, placing the concept at the centre of local debates around monitoring of social and economic 82 
development (OECD, 2015). Moreover, in 2019 the World Health Organisation and the African Union 83 
signed a Memorandum of Understanding seeking to develop a partnership “to facilitate the necessary 84 
political support, and implementation of country-level interventions, needed to improve the health and well-85 
being of people across the African continent” (WHO, 2019). Such partnership has led to key commitments 86 
from multi-lateral organisations and national governments across Africa to strengthen health and social 87 
development policies targeting well-being at all levels in the continent. 88 

Despite a rationale to approach well-being as an integrator of development outcomes, there is no clear 89 
consensus regarding the best definition or measurement applicable to different sectors under context-90 
specific circumstances (Atkinson et al., 2012). Research in urban transport suggests that well-being may 91 
provide added utility and justification for transport investments to achieve higher benefits than what is 92 
currently accounted for (Vella-Brodrick, 2011). However, there is little research about Africa and in the 93 
global south in general in relation to transport and well-being (Chatterjee et al., 2019) with limited 94 
application of well-being frameworks with a developmental perspective in rapidly growing cities. In 95 
addition, understanding well-being in contexts like Nigeria entails a challenge because factors such as rapid 96 
demographic change and stratified citizenship constrain planning and governance and become structural 97 
drivers of social and spatial inequalities (Rigon, 2018).  98 

We propose a model that incorporates elements of previous research (Currie at al., 2010; Delbosc and Currie 99 
2011) under a developmental conceptualization of well-being. Our SEM specification assesses Transport 100 
Well-being as a second order latent variable formed by first order variables such as Relation with the 101 
Environment and Security. The first can be understood as the way people access what they consider as key 102 
opportunities. The second, is defined as the perceived exposure to crime and traffic accidents at different 103 
geographical scales. Transport Well-being is complemented by measures of cost of living and comfort in 104 
the use of transport. The SEM model also incorporates a latent variable for Perceived Transport 105 
Disadvantage that reflects transport problems experienced by residents of informal settlements. We set out 106 
to find a correlation between Perceived Transport Advantage/Disadvantage and the proposed Transport 107 
Well-being latent variable, with seeks to contribute to the literature about empirical links between such 108 
concepts and inform future research and practice targeting socially vulnerable communities in our cities 109 
and similar contexts.  110 

2. Defining a conceptual framework of transport well-being and 111 

transport disadvantage for urban Nigeria 112 
 113 

2.1. Placing transport and well-being research in a context of 114 
development: incorporating inequality and disadvantage 115 

 116 

Well-being research in transport is much younger than wider research on well-being, development and 117 
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prosperity (Vella-Brodrick, 2011, Delbosc and Currie, 2011; Ma et al., 2018). A recent review of the 118 
literature suggests that research in travel and well-being has focused on people’s experiences and feelings 119 
during and immediately after commuting, as well as on its long-term effects (Chatterjee et al., 2019). Such 120 
focus has left empirical and conceptual gaps as the literature has found it elusive to establish and to 121 
mathematically test consistent links between transport and well-being (Chatterjee et al., 2019). 122 

A relevant precedent in the use of SEM for determining links between transport and well-being examined 123 
transport disadvantage, social exclusion and subjective well-being in Melbourne (Currie et al., 2010). In 124 
this model, subjective well-being was based on the ‘Satisfaction with life scale’ SWLS (Diener et al., 1985). 125 
Currie et al.’s (2010) research found high correlation between social exclusion and well-being but did not 126 
find strong links between transport disadvantage and well-being. Another study with a larger sample size 127 
in Victoria using a similar SEM model specification led to similar results (Delbosc and Currie, 2011).  More 128 
recently, a study in Sydney used a similar SEM model to understand the impacts of neighbourhood 129 
environment characteristics into transport disadvantage, social exclusion, health and SWLS-based personal 130 
well-being (Ma et al., 2018). This research suggested that a walkable environment reduces mobility 131 
problems and fosters social inclusion. 132 

The predominant focus of research on the Global North have also widened research gaps on the conceptual 133 
links between transport and dimensions of well-being. Limited assessments of transport-related well-being 134 
in contexts of poverty and disadvantage in the literature have missed relationships with livelihoods and 135 
social vulnerability (Awaworyi Churchill & Smyth, 2019; Levy & Dávila, 2017; Lucas & Markovich, 136 
2011). These relationships underpin transport planning and social justice concerns in cities experiencing 137 
rapid demographic, economic and technological transitions. In analysing the Nigerian case, Rigon (2018) 138 
argues that a precondition for studying well-being in such a context is the recognition of its multi-139 
dimensional nature. Furthermore, it is necessary to identify what constitutes such dimensions of well-being 140 
and their relative importance and levels of interaction.  141 

Research on transport and well-being in development studies point at the material dimension playing a more 142 
central role in people’s lives than other aspects of well-being (Bloch & Papachristodoulou, 2014; Rigon, 143 
2018; White, 2010). This is likely no different in the study of well-being related to urban transport in Sub-144 
Saharan Africa. In such contexts, the availability of resources for travel is often correlated with widespread 145 
social vulnerability and structural deficits in material infrastructure and assets (Oviedo, Levy & Dávila, 146 
2017). Other challenges for research and practice in developing contexts is that the availability of data and 147 
familiarity with the case can lead to trade-offs in the choice of methods and levels of analysis. Context-148 
specific conditions can largely determine the scope and scale of well-being measures and debates in urban 149 
settings in the global south (Rigon, 2018).  150 

There is an implicit distributional and equity dimension in the analysis of transport and well-being that 151 
aligns with research dealing with the intersection of accessibility, transport deprivation and social exclusion 152 
(see Jones & Lucas, 2012; Levy, 2013; Reardon, Mahoney, & Guo, 2019; van Wee & Geurs, 2011). Earlier 153 
research provide valuable insights from the analysis of the effects of mobility on the well-being of the 154 
elderly (Banister & Bowling, 2004; Mollenkopf et al., 2005; Schwanen & Ziegler, 2011; Spinney et al., 155 
2009), and the effects of transport over connectedness, relatedness and satisfaction with life (Delbosc & 156 
Currie, 2011; Pacione, 2003; Stanley et al., 2011; Vella-Brodrick & Delbosc, 2011).  157 

The links between accessibility and well-being are also relevant from an equity and social justice 158 
perspective. These in the literature have been defined differently depending on the context. Examples of 159 
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well-being applications in the literature include measures such as available free time (Lionjanga & Venter, 160 
2018) and satisfaction with life (Makarewicz & Németh, 2018). Studies in recent literature have not fully 161 
explored the links between accessibility and other dimensions and definitions of well-being. Evidence from 162 
research on transport disadvantage and transport-related social exclusion suggests that mainstream goals of 163 
connectedness and accessibility in transport planning arise from an insufficient understanding of the 164 
relevance of transport in human life, pointing to well-being as a potential missing link (Stanley and Lucas, 165 
2008; Stanley and Vella-Brodrick, 2009; Delbosc and Currie, 2011; Vella-Brodrick and Delbosc, 2011).  166 

A key definition for the arguments of this paper is transport disadvantage. Transport disadvantage, similar 167 
to well-being, is a multi-dimensional construct that focuses on the effects of lack of transport and other 168 
external factors on individuals’ ability to reach and be reached from places, leading to limited participation 169 
in social, economic and cultural urban life (Hurni, 2007; Murray & Davis, 2001). This concept facilitates 170 
analysis of transport problems and their effects on well-being. Transport disadvantage refers to the 171 
marginalisation produced by the interaction between land use patterns, the transport system and individual 172 
characteristics and circumstances (Currie & Delbosc, 2010). The spatial distribution of activities and 173 
characteristics of transport supply can lead to groups in conditions of poverty or other forms of social 174 
disadvantage to become transport disadvantaged.  175 

Factors such as choice of residential location, spatial distribution of opportunities and inadequate transport 176 
can lead to individuals becoming transport disadvantaged (Murray & Davis, 2001; Currie & Delbosc, 2010). 177 
Schwanen et al. (2015) expand on this definition considering inadequacy of resources, opportunities and 178 
safety as additional factors of transport disadvantage. The expanded definition suggest transport 179 
disadvantage is “...a relational and dynamic outcome of a lack of access to basic resources, activities and 180 
opportunities for interaction, of a lack of cognitive knowledge, know-how, aspirations and/or autonomy 181 
regarding travel and its externalities, and of a lack of influence on decision-making in the context of 182 
transport policy and governance” (Schwanen et al., 2015, pp 126). 183 

 184 

2.2. The person-centred framework 185 

Our research proposes the adoption of a framework to link transport and well-being explored in earlier 186 
research in urban Africa (see Oviedo, Levy & Dávila, 2017). The Person-centred framework (White, 2010), 187 
considers three interdependent dimensions of well-being: material, relational, and subjective , whose 188 
intersection implies the definition of well-being as “doing well, feeling good, doing good, feeling well” (p. 189 
3-4). Figure 1 shows the three dimensions of the concept with the main sub-dimensions identified in the 190 
literature and empirical testing from previous applications in Sub-Saharan Africa and Nigeria (Oviedo et 191 
al., 017). 192 

Figure 1 - Well-being dimensions in the person-centred framework 193 
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Source: Own elaboration based on White (2010) and Oviedo et al (2017) 194 

2.2.1. The material dimension 195 

The material dimension of well-being considers aspects beyond individual economic conditions, human 196 
capital (e.g. education and health) (Becker, 1962), and characteristics of the physical and natural 197 
environment. This includes the material assets necessary for achieving adequate standards of living and the 198 
skills, abilities and environmental conditions for securing such assets and so be able to ‘live well’ (White, 199 
2010). This dimension is the most directly related to transport because it involves access to opportunities, 200 
services and amenities, as well as factors like health, (dis)abilities and quality of the environment. This 201 
dimension claims added relevance in contexts where travel conditions are inadequate for most urban 202 
citizens and negative externalities of transport undermine the quality of the environment and health of 203 
vulnerable populations (Oviedo, Levy & Dávila, 2017). 204 

A central concept in understanding the relationships between transport and the material dimension of well-205 
being is accessibility, which adds a wider dimension to the planning and management of transport (Halden, 206 
2002). Accessibility allows assessing the interactions between transport supply and demand, land-use and 207 
individual characteristics for different social groups (van Wee et al., 2001). This concept also becomes 208 
instrumental in understanding how socio-economic positions, physical locations and power relations 209 
mediate individual and collective abilities for reaching opportunities.  210 

Transport disadvantage is closely related with the material dimension of well-being. Location patterns of 211 
the urban poor in global south cities are often correlated with spatial and supply-driven segregation and 212 
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marginalisation, leading to a limited capacity for travel and to further deepening social, spatial and 213 
economic inequalities (Lucas, 2012; Lucas et al., 2016; Oviedo Hernandez & Titheridge, 2016; Schwanen 214 
et al., 2015). White (2010) argues that from a material perspective, lack of access associated with limited 215 
capacity for physical and virtual mobility can be correlated with measurable deficits in essential goods and 216 
services necessary to sustain health and well-being. Moreover, lack of access places disconnected people 217 
at a disadvantage in the development of skills and abilities necessary build and accumulate capital, and 218 
therefore to secure material well-being. Transport disadvantage can also explain the relationships between 219 
material and other dimensions of well-being as people in poverty often face limitations beyond the 220 
economic realm such as adverse topography, lack of supply, violence, crime and other elements that hinder 221 
movement and accessibility. 222 

2.2.2. The relational dimension 223 

The second dimension of well-being in White’s (2010) framework refers to the relational aspect of good 224 
living. Personal and social relations are key in this dimension, which also incorporates social capital and 225 
experiences as requirements of a full life. The relational dimension is also connected with accessibility to 226 
social interactions and gender disparities in urban mobility. The latter in the form of relations of love and 227 
care and networks of support and obligation, which are strongly mediated by social positions determined 228 
by the intersection of social identities of class, gender, ethnicity, religion, sexuality, etc. (Levy, 2019; 229 
Oviedo Hernandez & Titheridge, 2016; Salon & Gulyani, 2010; Uteng & Lucas, 2017).  230 

Accessibility and connectivity are pre-conditions for relatedness and social interactions in this dimension.  231 
This makes the availability of adequate transport and the capacity to make use of it, key preconditions that 232 
enable individuals to secure and maintain relationships. The relational dimension in the developmental 233 
definition of well-being in this paper also links transport disadvantage to social isolation and its associated 234 
effects in relation to mental health (Ettema et al., 2015; Rohde et al., 2016; Wang et al., 2017).  235 

This dimension also incorporates relationships with the broader community and governance, key concerns 236 
for local development in socially deprived areas in the global south (Awuah, 2018; Beall, 2001). White’s 237 
framework enables reflections around structural issues linked to transport. Such issues include relationships 238 
with the state, social, political and cultural identities, violence, conflict and (in)security, and conditions for 239 
personal and collective action to influence to shape the environment in which people live (White, 2010). 240 
Transport can provide conditions for the production and reproduction of inequalities in relation to cultural 241 
identities, violence and insecurity, which in turn constrain people’s access to means of transport and 242 
physical connectivity.  243 

2.2.3. The subjective dimension 244 

The subjective dimension of well-being in the person-centred framework relates to perceptions, values and 245 
experiences (White, 2010). This dimension has been frequently studied in the transport literature, which 246 
finds its origins in the psychological literature (Awaworyi Churchill & Smyth, 2019; Ettema et al., 2015). 247 
Perceptions of people of their surroundings and their own life are central to this dimension, which are 248 
situated in a larger moral and social context. In the subjective dimension, self-concept and personality, 249 
hopes, fears and aspirations, sense of meaning and satisfaction, and trust and confidence are considered in 250 
the assessment of mental health and well-being. 251 

The material, subjective and relational dimensions of well-being identified under the working definition 252 
adopted for this study are interwoven with different categories in which social exclusion can be detected 253 
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(Church et al., 2000). Some categories of social exclusion suggest that material and psychological well-254 
being can become a precondition for adequate mobility and thus attainment of relational well-being. 255 
Moreover, inadequate travel conditions can hamper participation in society and access to essential assets 256 
which can affect the three dimensions of well-being in White’s (2010) framework. 257 

Transport enhances attainment of essential needs and social interactions that can lead to heightened well-258 
being (Mollenkopf et al., 1997). Conversely, well-being can foster a broader range of mobilities and a wider 259 
attitude towards transport options, which are related to the need to explore and discover (Pacione, 2003; 260 
Delbosc and Currie, 2011; Stanley et al., 2011; Vella-Brodrick, 2011). This suggest a bi-directional 261 
relationship between transport and well-being that could lead to either a positively or negatively reinforcing 262 
cycle. Adequate transport may facilitate greater life participation and improved well-being associated to its 263 
relational dimension (Metz, 2003), while an inadequate experience of transport can negatively affect quality 264 
of life and satisfaction. Issues of affordability, suitability and availability of means of urban transport 265 
become central under this perspective, suggesting relevance of policies and interventions influencing 266 
features of transport services and infrastructure for the subjective dimension of well-being. 267 

2.3. Proposing a development-oriented definition of Transport Well-being 268 
and Transport Disadvantage 269 

The Person-centred framework (White, 2010) facilitates conceptual reflections around implications of 270 
transport for achieving a good life. The three intersecting dimensions in the framework point at transport 271 
as a precondition for a broader set of well-being outcomes related to social and economic individual and 272 
collective development. In this context, transport becomes a mediating factor in the relationships between 273 
individuals, the built environment and the rest of society accessing urban spaces.  274 

In White’s framework, accessibility plays a key role in the development and accumulation of material, 275 
human and social capital. This makes transport into an enabling element in the consecution of well-being. 276 
This is consistent with debates around mobility and wellbeing as a dynamic and relational process that is 277 
interdependent with the skills, abilities and assets of individuals (Levy, 2019; Oviedo, Levy & Dávila, 278 
2017). Moreover, transport infrastructure and services mediate the relationship of individuals with the built 279 
environment in the material, relational and subjective dimensions. It determines levels of mobility and 280 
access to desired and valuable opportunities under different conditions of individual and collective agency. 281 
Such agency is differential and it is as much a function of the safety and security of the spaces for mobility 282 
as they are of the social identities of those making use of them (Anand & Tiwari, 2007; Day, 2001; Salon 283 
& Gulyani, 2010).  284 

Building on the three dimensions of the Person-centred framework we propose a definition of Transport 285 
Well-being as:  286 

the degree to which conditions for transport enable mobility and access to valuable opportunities for the 287 
development and accumulation of human, economic and social capital within conditions of safety, 288 

security and comfort.  289 

Under this definition, the interpretation of valuable opportunities is context-specific, being bound to change 290 
at different scales and across social groups. This definition of Transport Well-being enables analysis of the 291 
degree to which infrastructure and services for transport and their interrelation with the built environment 292 
enable conditions for different forms of mobility at all scales. The definition also considers how people 293 
experience the road space and how walkable neighbourhoods and cities are perceived as elements of the 294 
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subjective dimension. 295 

We expand the definition of Transport Disadvantage considering the research context and the links between 296 
transport disadvantage and well-being highlighted in the literature. Lack of transport can impair physical 297 
access to materially-relevant opportunities, affect disposable income and affordability, and constrain 298 
relevant variables for subjective well-being such as autonomy and independence. Therefore, for this 299 
research we define Transport Advantage/Disadvantage as: 300 

the availability of transport infrastructure and services that enable spatial and temporal autonomy under 301 
conditions of affordability, convenience and independence.  302 

This definition approaches transport availability from a relative perspective, allowing distributional analysis 303 
of structural drivers of inequalities in well-being, exposure to risks and mental health. The two working 304 
definitions proposed are tested in the following sections using empirically measured variables and a SEM 305 
model attempting to capture the spirit of both concepts through different constructs. 306 

 307 

3. Methodology 308 

We analyse the transport disadvantage and well-being characteristics from an extensive survey that built 309 
on the main dimensions of the person-centred framework shown in Figure 1 and was conducted in socially 310 
disadvantaged neighbourhoods of three Nigerian cities (Oviedo, Levy & Davila, 2017). Structural Equation 311 
Models SEM, a suitable statistical technique for social phenomena analysis, is the main technique of 312 
analysis in the paper. The model defines a latent variable for Perceived Transport Disadvantage and a 313 
second-order latent variable for Transport Well-being, which is composed by other two factors. 314 
 315 
 316 

3.1. Nigerian cities 317 

Nigeria is a country facing rapid development and an increase in inequalities, by 2010 there were 112 318 
million citizens living in poverty. It is also estimated that 57 million Nigerians lack access to safe water and 319 
over 130 million are without access to adequate sanitation (Inequality in Nigeria, 2017). Three cities in as 320 
many states of Nigeria (Figure 2) were selected for the detailed analysis of the links between transport 321 
disadvantage and transport well-being: Abuja in the Federal Capital Territory (FCT), Kaduna, in Kaduna 322 
state, and Ibadan, capital of Oyo state. Although not representative of all Nigeria’s urban centres, cities in 323 
Figure 2 seek to highlight differences that might arise from their location and urban trajectories. Abuja, 324 
Ibadan and Kaduna have populations over 1.05, 2.8 and 1.99 million respectively. These cities are marked 325 
by lack of appropriate infrastructure, unsafe conditions for pedestrian mobility, and a largely car-centred 326 
mobility system (Ipingbemi, 2010).   327 

Figure 2 - Selected case studies in Nigeria 328 
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 329 
Source: Own elaboration 330 

After independence (1960) the “oil boom” period (1960s and 1970s) and the recession time known as “oil 331 
doom” (1980s and 1990s) played a major role in social development and urban growth of Nigerian cities. 332 
During the oil boom, keeping Lagos as the nation’s capital city became unsustainable, leading to the 333 
creation of Abuja (founded in February 1973) as an orderly and modern new capital city. Abuja’s growth 334 
has been driven by formal supply of public transport and implementation of large corridors of road 335 
infrastructure under rules of top-down master planning. Housing near Abuja’s city centre is expensive, 336 
leading to socioeconomic segregation and concentration of low-income populations in peripheral and peri-337 
urban areas. Abuja’s master development plan outlines seven key principles linked to well-being: equal 338 
access, equal citizenship, environmental conservation, the garden city, functional city, effective regional 339 
development, and rapid national economic growth. Despite such objectives, the city has given priority to 340 
economic growth and large investments in road infrastructure in the city centre and connecting with other 341 
regions. Large infrastructure investments contrast with living conditions in most satellite settlements around 342 
the city, which concentrate most of its low-income workforce. Today, Abuja is the most rapidly growing 343 
city in Africa with an average annual urbanization rate of 8.3% (Abubakar, 2014). However, such growth 344 
pales in comparison with the 20% annual urbanisation rate of Abuja’s satellite settlement which can be 345 
partly explained by large economic migrations from rural areas.  346 

Kaduna was established by the British colonial government in 1913 (Bununu, 2015), emerging as one of 347 
the first planned cities in the country despite marked by social segregation. As Abuja, Kaduna has a city 348 
master plan developed in 1967, which never materialized and that was not reviewed until 2008 (Bununu, 349 
2015). Kaduna’s population growth rate is 2.6% per year. This has led to concerns for local authorities 350 
regarding fast urbanization and supply of essential infrastructure and amenities to peripheral 351 
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neighbourhoods. Kaduna is marked by a multi-centric structure and socio-spatial fragmentation marked by 352 
local geographies and social identities, particularly religion. This city poses challenges for the definition of 353 
transport strategies stemming from a north-south divide in its urban, socio-demographic and economic 354 
structure. These divisions arise from religious and socioeconomic differences that appear to have strongly 355 
influenced the spatial distribution of the population.  356 

Ibadan is the third largest metropolitan area in Nigeria after Lagos and Kano. It is the capital of Oyo state 357 
in the southwest and a large industrial and educational centre. Different from Abuja and Kaduna, Ibadan 358 
has followed a more organic development driven by economic activities such as trading, crafting and 359 
farming (Ipingbemi, 2010). Ibadan has also been historically affected by the country’s internal conflicts. 360 
The city centre is in the south east and it is largely populated by indigenous groups. Rapid expansion of 361 
residential districts is causing a physical separation from centres of economic activity (Ipingbemi, 2010).  362 
Ibadan has a diverse socio-demographic profile and spatial distribution of activities, which is likely to 363 
constraint travel practices and interactions. Moreover, its proximity to Lagos has shaped its economic 364 
structure and spatial development, as well as recent land-use and transport plans.   365 

3.2. Survey data  366 

1,196 surveys with randomly selected adults were collected in low-income informal neighbourhoods in the 367 
peripheries of the three selected cities. Unfortunately, in many surveys some of the questions were not 368 
responded or responded as “do not know”. After removing these surveys the sample was reduced to 570 369 
people (47.66% of fully completed surveys). The distribution of the sample is 177 in Abuja (20.53%), 237 370 
in Ibadan (41%), and 156 in Kaduna (27.37%). Participants were between 18 and 72 years with an average 371 
age of 31 years in Abuja, 37 years in Ibadan and 36 in Kaduna. Gender distribution was 56% male and 44% 372 
female respondents for the whole sample, with the lowest participation of female respondents in Kaduna 373 
(27%). Average income of the sample in Abuja is 12% above the legal minimum wage in Nigeria, while in 374 
Ibadan and Kaduna it is 21% below and 6% above, respectively. Average level of education in the three 375 
cities is secondary, with a higher prominence of higher-educated residents in Kaduna. In Kaduna, 17% of 376 
sample had either a technical or high education degree. The survey was collected using a tailored 377 
smartphone-based app and a citizen science approach for training local communities to collect data from 378 
their peers with the guidance of trained enumerators. Detailed description of the sample, methods and 379 
descriptive statistics can be found in an earlier study (see Oviedo, Levy & Davila, 2017). 380 

In testing the conceptual model proposed, we focused on questions related with people’s valuation of the 381 
use of transport (1=Very Negative, 2=Negative, 3=Average, 4=Positive, 5=Very Positive), aspects of the 382 
built environment and access at the neighbourhood scale (1=Very Bad, 2=Bad, 3=Average, 4=Good, 383 
5=Very Good), at the city scale (1=Very Bad, 2=Bad, 3=Average, 4=Good, 5=Very Good)  and the 384 
identification of transport problems (1=Very Difficult, 2=Difficult, 3=Neutral, 4=Easy, 5=Very Easy).  The 385 
structure of the survey built on previous implementations of well-being-focused instruments in Nigeria, as 386 
well as the experience of studying the links between transport-related social exclusion and well-being in 387 
Australia (Bloch & Papachristodoulou, 2014; Bloch, Monroy, Fox, & Ojo, 2015; Currie & Delbosc, 2011; 388 
Oviedo, Levy & Dávila, 2017). Different model specifications were used, incorporating several 389 
combinations of variables. Table 1 presents a description of variables in the final model.   390 

 391 

 392 
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Table 1: summary of the variables used in the model 393 

Variable 
Abuja Ibadan Kaduna 

Mean SD Mean SD Mean SD 

Aspects in the use of transport  

Comfort 3.54 0.97 3.27 0.51 2.23 0.74 

Safety from accidents 3.55 0.78 3.09 0.67 2.34 0.86 

Safety from crime 3.54 0.81 3.08 0.71 2.29 0.92 

Aspects of the Neighbourhood  

Availability of places of worship 4.12 0.74 3.28 0.86 3.22 0.99 

Availability of shops 3.81 0.78 3.19 0.80 3.12 1.05 

Cost of living 3.52 0.68 2.52 0.72 1.65 0.66 

Safety from crime 3.20 0.78 2.92 0.66 2.06 0.78 

Aspects of the City  

Availability of schools 4.03 0.69 3.23 0.91 3.61 1.07 

Availability of shops 3.81 0.75 3.18 0.77 3.21 0.92 

Facilities for walking 3.94 0.77 3.11 0.82 2.08 0.63 

Quality of the roads 3.82 0.76 2.60 0.88 2.29 0.65 

Safety from crime 3.58 0.70 2.89 0.63 2.36 0.76 

Transport Problems  

Being able to change connections between transport 3.63 0.67 3.62 0.56 2.74 0.69 

Being able to move around anytime you want 3.73 0.66 3.49 0.78 2.31 0.59 

Finding Transport 3.83 0.59 3.77 0.60 2.64 0.60 

Having transport available at night 3.57 0.89 3.42 0.77 2.32 0.54 

Paying for your transport 3.71 0.66 3.72 0.74 2.99 0.81 

Reaching your places quickly 3.76 0.64 3.72 0.70 2.44 0.64 
 394 

3.3. Structural Equation Models SEM 395 

Structural equation modelling (SEM) is a statistical framework based on latent variables and pathway 396 
analysis. A latent variable, or factor, is an unobservable variable that cannot be measured but affects the 397 
scores on observable variables, or indicators, and it explains correlations among observable variables. 398 
Second-order latent variables are latent variables formed by a set of latent variables instead of indicators. 399 
A SEM model is summarised using a diagram where factors are represented by an oval and indicators by 400 
squares.  401 

In SEM, analysts define the number of factors introduced in the model, how factors affect indicators, and 402 
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what causal relationship take place between them. SEM requires a strong conceptual background and 403 
empirical knowledge that inform a clear set of hypotheses to test. These models help to understand patterns 404 
of correlations for measured variables and explain their variability.  405 

SEM specifications use a maximum likelihood estimation method to find a set of parameters that best 406 
reproduce the variances and covariances in the data. These parameters are factor loadings, factor variances, 407 
factor covariances, indicator errors and, when specified, error covariances. A factor loading is the direct 408 
effect that a factor has over a specific indicator. Considering different variables operate with different 409 
scales, standardized values are commonly used to compare loadings of different latent variables.      410 

An important aspect of SEM modelling is to evaluate the degree to which each variable is explained by the 411 
chosen specification, which is known as communality. Communality adopts a value for each indicator 412 
ranging between 0 and 1, which can be interpreted in the same way R-squared coefficients are interpreted 413 
in linear regressions. Many indices and cut-off thresholds have been proposed in the literature. Some of the 414 
most frequently recommended to include in results report are: Standardized Root Mean Square Residual 415 
(RSMR), Root Mean Square Error of Approximation (RMSEA), Comparative Fit Index (CFI) and Tucker-416 
Lewis Index (TLI). These are reported in the findings section. 417 

 418 

4. Findings: proposed SEM Model for Transport well-being and 419 

Transport Advantage/Disadvantage 420 

 421 

Our model includes two main latent variables: Perceived Transport Advantage/Disadvantage and 422 
Transport Well-being (second-order factor). The model calculates the correlation between such factors, 423 
which constitute one of the main results of the paper. This section summarises the SEM model specification, 424 
latent variables included, and the indicators selected and their rationale. Figure 3 shows the model diagram, 425 
latent variables are represented by ovals and indicators are represented by squares. 426 

This model builds on the structure suggested by Currie et al. (2010) and Delbosc and Currie (2011a). Such  427 
research used SEM as main form of analysis and conceptualised relationships between well-being, social 428 
exclusion and transport disadvantage. We identify three main differences between earlier research and our 429 
work. First, our model does not explicitly consider social exclusion variables because our target sampling 430 
focused on already disadvantaged populations in peripheral informal settlements. Such population groups 431 
can be considered as socially excluded, and primary data reflects the conditions under which transport 432 
affects their well-being. Second, we incorporate a factor for Perceived Transport Advantage/Disadvantage 433 
with eight observable variables r including the “degree of experience of transport problems”, while earlier 434 
research presented transport disadvantage as a disaggregated variable (Delbosc & Currie, 2011a; C. Levy, 435 
2013). Finally, we propose an alternative definition for well-being building on the person-centred 436 
framework, which moves away from focus on quality of life and measures such as SWLS.  437 

 438 

 439 
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Figure 3 – Structural Equation Model Diagram.  440 

 441 
Transport Well-being is a second order latent variable in our model, which is explained by the two factors 442 
Relation with Environment and Security, and the indicator variables cost of living and comfort in the use of 443 
transport. The first factor encompasses how people perceive and experiment opportunities at the city and 444 
neighbourhood levels. Relation with Environment considers accessibility by questioning perceptions of 445 
availability of key opportunities at these levels. This includes indicators such as availability of shops (at the 446 
neighbourhood and city levels), availability of places of worship (neighbourhood level) and availability of 447 
schools (city level), which are relevant for material and relational well-being. Three other indicators are 448 
included in this factor: quality of roads, facilities for walking, and cost of living. Such variables reflect the 449 
degree to which transport enabled mobility at different scales, to which walking becomes essential, and  the 450 
economic constraints that mediate people’s access from a material perspective. The model includes cross-451 
loading of specific variables to more than one latent variable due to their shared influence over specific 452 
dimensions of well-being. Facilities for walking has an influence on Relation with the environment, 453 
enabling different experiences that may influence other forms of access to opportunities such as shops, 454 
schools, etc. This same variable has a direct effect on Perceived Transport Advantage, as it can affect not 455 
only the ability or residents to navigate their local environment and access motorised transport, but also can 456 
become a relevant constrain for residents unable to afford transport, who become captive walkers, 457 
depending almost exclusively on such facilities for their mobility. A similar logic applies to the factor of 458 
Cost of Living. Considering the research context of low-income and disadvantaged groups, such a factor is 459 
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expected to have a direct effect of Transport well-being,  as well as it can mediate the Relation with the 460 
environment, being a proxy for income and affordability, which influence availability of facilities and 461 
opportunities.   462 

Figure 3 shows the three indicators above are also part of other latent variables, which is not inconsistent 463 
with conceptual discussions in section 2. Factor Analysis identifies and differentiates the effect that more 464 
than one latent variable may have on an indicator. Therefore, our model suggests that the rating of facilities 465 
for walking is both linked with Transport Well-being and Transport Advantage/Disadvantage.  466 

The Second latent variable, Security, highlights the importance of feeling safe in contexts where exposure 467 
to theft and other crimes are frequent concerns in public space (Oviedo, Levy & Dávila, 2017). This factor 468 
is explained by indicators such as safety from accidents (in the use of transport) and safety from crime at 469 
the local, city and transport scales. Accounting for different spatial scales at which crime may manifest 470 
enables a robust assessment of negative perceptions of security and their intersections with social identities 471 
and social positions. For example, a woman may feel safe within her neighbourhood where she knows 472 
people in the community but may experience fear as she commutes to other parts the city, which constrains 473 
her access and mobility. Moreover, fear to vehicle accidents during commuting is included as traffic 474 
accidents and fatalities are a regular concern among commuters. This is captured by the indicator safety 475 
from accidents. The indicator cost of living also helps explaining Transport Well-being as it incorporates 476 
part of the material dimension in White’s Framework. The indicator of comfort in the use of transport refers 477 
to the individual experience of transport.  478 

The Perceived Transport Advantage/Disadvantage factor is based on survey questions rating Transport 479 
Problems. Such observed variables are represented in a scale from 1 to 5, where 1 is “very negative” and 5 480 
“very positive”. A high value in Transport Advantage/Disadvantage suggests good conditions to move and 481 
reach opportunities. A positive correlation with Transport Wellbeing is expected, suggesting that low levels 482 
of transport advantage will decrease well-being. Our specification contrasts with earlier research modelling 483 
transport disadvantage through principal component analysis using observed variables that reflect the 484 
“degree of difficulty” in over 15 aspects of transport. Despite such complex specification, this research did 485 
not find significant correlations with social exclusion and subjective well-being (Currie et al., 2010).  486 

4.1. Structural Equation Model Results 487 

Our model was fitted using the lavaan library (Rosseel, 2012) for the R programming language. Table 2 488 
shows estimated loading values with their respective standard errors. A loading value indicates how factors 489 
affect indicators, thus high values are preferred. The standard error complements interpretation of loading 490 
values by providing information about its consistency.  491 

Loading values are statistically significant for the proposed model. Almost all indicators load consistently 492 
and strongly for first-order factors. For example, in the Perceived Transport Advantage/disadvantage 493 
factor, Reaching your places quickly (transport problems) and Being able to move around anytime you want 494 
(transport problems) have values of 1.56 and 1.58 (respectively)  495 

Only two measured variables seem to have low loading values but are kept in the model because of a strong 496 
theoretical foundation. The first is cost of living at the neighbourhood scale on the Relation with 497 
Environment factor, with a 0.359 standardized loading. This factor captures the perceived access to essential 498 
opportunities, which requires not only physical availability but also the necessary resources to materialize 499 
opportunities. A large availability of shops does not necessarily mean people are in a position to pay for 500 
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goods and services. Similarly, availability of schools is a pre-condition but not a sufficient guarantee that 501 
people will increase their education level. The capacity of people to transform opportunities into achieved 502 
well-being will largely be mediated by the cost of living. Another variable with low standardized loading 503 
is Facilities for Walking at the city scale in relation to the Transport Advantage/Disadvantage factor. We 504 
kept such indicator as it provides insights on difficulties for autonomous individual mobility. Walking 505 
remains the most frequent form or travel among the poor, and adequate facilities to do so can become a key 506 
determinant of transport-related well-being.  507 

Loadings in the second order factor Transport Well-being are also consistency high with Relation with 508 
Environment being lower than the others (0.223). Theoretically speaking we were expecting a higher value. 509 
We think that the result is due to the nature of Relation with Environment where we did not include 510 
indicators related to public spaces, green spaces, or community cohesion.    511 

 512 

Table 2: Structural Equations Model Results 513 

 Loadings 

Factors and Indicators 
Estimate Standard 

Error* Standardized 

Transport Advantage/Disadvantage    
Paying for your transport (Transport Problems) 1 0.494 0.617 

Reaching your places quickly (Transport Problems) 1.541 0.097 0.863 
Finding Transport (Transport Problems) 1.302 0.085 0.816 

Being able to move around anytime you want (Transport Problems) 1.47 0.097 0.804 
Having transport available at night (Transport Problems) 1.312 0.095 0.705 

Being able to change connections between transport (Transport 
Problems) 1.116 0.078 0.742 

Facilities for walking (City Aspects) 0.71 0.067 0.345 
Relation with Environment    

Availability of shops (Neighborhood Aspects) 1 0.687 0.749 
Availability of places of worship (Neighborhood Aspects) 1.119 0.061 0.81 

Quality of the roads (City Aspects) 0.997 0.065 0.679 
Facilities for walking (City Aspects) 0.969 0.06 0.655 
Availability of shops (City Aspects) 0.916 0.045 0.736 

Availability of schools (City Aspects 1.047 0.061 0.752 
Cost of living (Neighborhood Aspects) 0.519 0.054 0.359 

Security    
Safety from accidents (Use of Transport) 1 0.768 0.862 

Safety from crime (Use of Transport) 1.081 0.041 0.889 
Safety from crime (Neighborhood Aspects) 0.821 0.041 0.733 

Safety from crime (City Aspects) 0.707 0.041 0.653 
Transport Well-being    

 Security (Social) 1 0.851 0.851 
Environment (Social) 0.235 0.055 0.223 
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Comfort (Use of Transport) 0.96 0.069 0.69 
Cost of living (Neighborhood Aspects) 0.911 0.069 0.599 

*All p-values are below 0.01    
 514 

Communalities have a similar meaning to R values in regression analysis, they provide a measure of the 515 
extent to which the model explains a measured variable. As seen in the Table 3, the proportion in which 516 
indicators are explained is reasonably good in general with some specific indicators showing very high 517 
values. This is the case of reaching your places quickly (transport problems) with 0.74, facilities for walking 518 
(city aspects) with 0.61, and safety from crime (use of transport) with 0.79. 519 

Table 3: Communalities 520 

Indicators R-Square Value 
Paying for your transport (Transport Problems) 0.38 

Reaching your places quickly (Transport Problems) 0.744 
Finding Transport (Transport Problems) 0.667 

Being able to move around anytime you want (Transport Problems) 0.646 
Having transport available at night (Transport Problems) 0.497 

Being able to change connections between transport (Transport Problems) 0.551 
Facilities for walking (City Aspects) 0.614 
Quality of the roads (City Aspects) 0.46 

Availability of shops (Neighbourhood Aspects) 0.562 
Availability of places of worship (Neighbourhood Aspects) 0.656 

Availability of shops (City Aspects) 0.542 
Availability of schools (City Aspects) 0.565 

Cost of living (Neighbourhood Aspects) 0.584 
Safety from accidents (Use of Transport) 0.743 

Safety from crime (Use of Transport) 0.79 
Safety from crime (Neighbourhood Aspects) 0.537 

Safety from crime (City Aspects) 0.427 
Comfort (Use of Transport) 0.476 

 521 

Goodness of fit measures show results within reasonable margins (Hu & Bentler, 1999; Kline, 2015; 522 
MacCallum et al., 1996). The model’s SRMR is of 0.083 (minor to 0.10 is considered adequate and minor 523 
to 0.08 is considered good), while its RMSEA is 0.092 (minor to 0.08 is considered adequate) within a 524 
confidence interval between 0.085 and 0.098. TLI and CFI values are 0.884 and 0.903, respectively (above 525 
0.9 is considered adequate). The goodness of fit measures are within acceptable thresholds or near to them. 526 
Moreover, it is important to bear in mind that those measures are overall indicators that does not outperform 527 
the theoretical concepts intended to express in the model and, considering also that estimated loadings are 528 
statistical significant, we consider that results suggest the rationale behind the model can be accepted.  529 

The positive results in testing the model support our interpretation of transport well-being as a second order 530 
latent variable that builds on theoretical components in White’s (2010) framework. These findings also 531 
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suggest that the specification of this first concept as manifested in two latent variables and specific 532 
indicators is a reliable approach. Furthermore, in line in previous research, our findings suggest interpreting 533 
transport advantage/disadvantage as a latent variable can incorporate a distributional dimension connected 534 
to different experiences of transport-related problems.  535 

The conceptual framework for well-being proposed allows linking conceptualisations of transport well-536 
being and transport advantage/disadvantage in contexts with marked conditions of deprivation and lack of 537 
access. A high correlation score for transport advantage/disadvantage and well-being was found with our 538 
model specification in comparison with previous research.  539 

Such high correlation is perhaps the most relevant result of the model. The 0.647 correlation between the 540 
latent variable Transport Advantage/Disadvantage and the second order latent variable Transport Well-541 
being constitutes empirical evidence of the complex interrelations between transport provision, individual 542 
conditions and access and mobility as preconditions for well-being. This is relevant given the social 543 
development perspective embedded in the definition of the concepts and the model. 544 

Latent variables scales are similar, with higher scores referring to better conditions than lower or negative 545 
values. The analysis of the three case study cities in Nigeria allowed us to identify differences for dwellers 546 
in different locations (see Table 4). Kaduna is the city in the worst reported conditions in almost all areas, 547 
this is consistent with the descriptive statistics shown in Table 1.   548 

Table 4: Factor scores across cities in the model with full sample 549 

Factors 
Abuja Ibadan Kaduna 

Mean SD Mean SD Mean SD 
Transport Advantage/Disadvantage 0.259 0.300 0.189 0.342 -0.581 0.253 

Relation with Environment 0.501 0.426 -0.199 0.604 -0.265 0.579 
Security 0.521 0.572 0.080 0.503 -0.713 0.614 

Transport Well-being 0.476 0.439 0.107 0.293 -0.704 0.386 
 550 

Table 4 shows the transport well-being and transport advantage/disadvantage scores differentiated by city. 551 
The correlation between our two main factors becomes clear in Figure 5, showing Kaduna in a further 552 
trajectory of lack of access and mobility in comparison with the other cities. Mean values in the transport 553 
well-being latent variable shown in Table 4 are highest in Abuja (0.48), positive in Ibadan (0.11) and both 554 
negative and with a much higher comparative magnitude in Kaduna (-0.7). In a similar way, transport 555 
disadvantage scores are higher and positive in Abuja and comparatively lower for Ibadan. The magnitude 556 
of Kaduna is again the highest for this factor and the negative sign indicates the highest levels of transport 557 
disadvantage of the three cities. Abuja and Ibadan are more similar, which can be partly explained by more 558 
dynamic economies and a much larger level of public investment in infrastructure and connectivity. 559 

 560 

 561 

 562 

 563 

 564 
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Figure 4 – Relation between well-being and transport advantage/disadvantage 565 

 566 
 567 

The boxplots in Figure 5 show the dispersion of the factors analysed and enable comparisons between cities. 568 
As shown, the security factor Ibadan has a much higher variability compared to the other cities. Abuja has 569 
the larger mean scores in all latent variables followed by Ibadan, which speaks to the role of structural 570 
connectivity and investment in the built environment in the observed scoring of aspects of material, 571 
relational and subjective well-being and advantage/disadvantage related to transport. 572 

 573 

 574 

 575 

 576 

 577 

 578 

 579 

 580 

 581 

 582 

 583 

 584 
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Figure 5 – Latent variables boxplots by city 585 

 586 

 587 

 588 
 589 

Figures 4 and 5 show that Kaduna differs considerably from the other cities and that it accounts for almost 590 
all the correlation found in the model. This is a very interesting finding that suggests that despite 591 
expectations of a clear correlation between our latent constructs, context-specific conditions play a 592 
significant role on the links between transport disadvantage and transport well-being. To shed light on this 593 
issue we ran three additional independent models for each case study city, which found very different 594 
correlations between transport advantage/disadvantage and transport well-being.  Kaduna shows a high 595 
correlation between the two factors of 0.852, while for Ibadan the correlation is -0.019 and for Abuja is 596 
0.093. The strong differences in the correlation between the two factors in different contexts suggests links 597 
between transport burdens and well-being in low-income populations of informal settlements is stronger in 598 
populations experiencing a much higher comparative degree of transport problems and lack of material 599 
well-being as shown in Table 1.  600 

The deconstruction of the different latent variables in our model specification show that Kaduna has the 601 
largest number of negative scores in indicators of material, relational and subjective well-being related to 602 
transport, and a much worse capacity to afford adequate standards of living than in the other cases. These 603 
findings suggest that when comparing seemingly disadvantaged populations, marginal differences in 604 
quality of life and availability of opportunities and key facilities can make a significant difference in how 605 
much transport disadvantage can influence the type of well-being defined in our study. Our hypothesis is 606 
that people facing more challenging transport problems perceive a more direct effect on their well-being. 607 
By the same token, what the lack of significant correlations between our two latent constructs in Ibadan 608 
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and Abuja suggest is that for low-income populations, a comparative better transport condition makes it 609 
less relevant for well-being than perhaps other more structural deficits in access to social and economic 610 
development infrastructures. This places transport as a necessary but insufficient condition for sustained 611 
well-being and the accumulation of social, economic and human capital (White, 2010).  This does not 612 
reduce the relevance of the analysed indicators on transport well-being, instead, it suggests that people 613 
experience different levels of transport-related well-being, but this is not necessarily mediated by transport 614 
disadvantage. 615 

5. Conclusions 616 

In this paper we adopted a developmental approach for framing the links between transport and well-being 617 
in informal settlements of cities in Sub-Saharan Africa, using three cities in Nigeria as case studies. The 618 
paper sought to expand on earlier research in empirical settings the literature on transport and well-being 619 
has not yet fully explored. We build on the person-centred well-being framework to provide a development-620 
oriented reflection on the implications of transport for well-being beyond the subjective and health 621 
dimensions. In the process, we proposed and tested adapted definitions of transport well-being and 622 
transport advantage/disadvantage intending to capture different dimensions of well-being and the 623 
complexities of addressing it in disadvantaged communities in cities of the global south. From this 624 
perspective, Transport Well-being is defined as: 625 
 626 
The degree to which conditions for transport enable mobility and access to valuable opportunities for the 627 

development and accumulation of human, economic and social capital within conditions of safety, 628 
security and comfort. 629 

 630 
Conversely, we defined transport Advantage/Disadvantage as:  631 
 632 
the availability of transport infrastructure and services that enable spatial and temporal autonomy under 633 

conditions of affordability, convenience and independence. 634 
 635 
The structural equation model enabled us to incorporate variables that captured the spirit of these 636 
definitions, finding a high correlation (0.652) between the two latent constructs proposed. However, marked 637 
differences in indicators related to transport disadvantage and material, relational and subjective perceptions 638 
of well-being suggest significant differences in the availability of opportunities and transport facilities and 639 
infrastructure in the three communities studied.  640 

The SEM models ran for the disaggregated sample from each city shows that the correlation is strong only 641 
in Kaduna. This is the case that reported larger transport-related problems as well as the lowest capacity for 642 
affording adequate living conditions as suggested by the comparatively lower score on the indicator for cost 643 
of living. This suggests that despite our sample selection focusing on lower-income populations and 644 
informal settlements, structural conditions of the built environment and the distribution of opportunities 645 
that are more favourable can limit the influence of transport disadvantage on transport well-being. The 646 
variables analysed in Table 1 suggest more prominence to other essential lacks for social and economic 647 
development in determining transport well-being when perceived transport problems are less severe.   648 
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Our models suggest a stronger correlation than previous research between constructs reflecting transport 649 
disadvantage and transport well-being as well as evidence of heterogenous effects in the links between such 650 
constructs. Such a result is useful to de-construct the effects and intensity of urban transport as mediating 651 
factor and a pre-condition for different aspects of well-being. Different indicators involved in definitions 652 
and processes to achieve well-being are linked to transport, and intersect debates around accessibility, 653 
equity and health. Such indicators align with one or more of the material, relational and subjective 654 
dimensions of the developmental definition of well-being. Furthermore, by focusing on low-income and 655 
perceivably disadvantaged populations, our findings highlight the role financial, social and physical aspects 656 
of people’s lives can make meaningful differences in the effect transport disadvantage has on transport-657 
related well-being.  658 

From a methodology perspective, the use of purpose-built data collection instruments using technology can 659 
contribute to collecting novel data that informs the estimation of robust latent attitudinal constructs. 660 
Findings also suggest the need for a more comprehensive analysis of individual and collective aspects of 661 
life beyond transport.  The formulation of the research building on linkages and interactions suggested from 662 
earlier research played a significant role in reaching formulations that expand on conceptual relationships 663 
between transport and well-being under different context-specific conditions. 664 

Our findings also have implications for the understanding of the urban and transport conditions in informal 665 
settlements in Nigeria. The differences in findings in the three studied cities can inform policy development 666 
and prioritisation as conditions and relationships between transport and well-being are not the same in all 667 
informal settlements. At the strategic level, the differences in findings from comparable settlements in three 668 
different cities suggest the need for different focus in relation to inequality and exclusion of populations in 669 
similar conditions of poverty. The results place transport as a key differentiator in the quality of life of 670 
citizens of informal settlements in Abuja, Kaduna and Ibadan. Furthermore, the primary evidence from all 671 
case studies can inform decision-making and monitoring on the basis of the empirical and conceptual 672 
proposals presented in the paper.  673 

Various issues require further research. On the one hand, new model specifications and the exploration of 674 
other SEM capabilities should be fully explored. For example, the loading of Relation with Environment in 675 
Transport Well-being must be analysed including additional indicators. Moreover, the approach outlined in 676 
the article and the structural model built needs to be tested in other developing contexts and for specific 677 
social groups and identities. This may shed additional light on the hypothesis presented for the low 678 
correlation observed in Ibadan and Abuja. New research building on these findings may enrich both the 679 
instruments for data collection and techniques for analysis with context-specific social, economic, and 680 
cultural considerations. Further research should also explore explicitly the links between transport 681 
disadvantage and transport well-being and physical and mental health, which may find more meaningful 682 
links as introduced in the conceptual discussion of the paper. Our findings also point at links between 683 
Perceived transport advantage and Transport well-being, suggesting a correlation between the two 684 
constructs. Given the complexities associated with socially vulnerable environments such as informal 685 
neighbourhoods in Nigeria, there are other potential factors that may influence both transport disadvantage 686 
and well-being such as poverty, inequality and structural deficits in other forms of infrastructure and social 687 
support. The exploration of such relations will require further data and the integration of other forms of 688 
literature that may complement current findings, which opens new possibilities for research. 689 

 690 



23 
 

Acknowledgements 691 

The project has been funded by the UK Department for International Development DFID through the 692 
programme Urbanisation Research Nigeria (URN) managed by ICF International. 693 

 694 

References 695 

Abubakar, I. R. (2014). Abuja city profile. Cities, 41(PA), 81–91.  696 
http://doi.org/10.1016/j.cities.2014.05.008 697 
 698 
Adler, A., & Seligman, M. E. P. (2016). Using wellbeing for public policy: Theory, measurement, and 699 

recommendations. International Journal of Wellbeing, 6(1), 1–35. 700 
https://doi.org/10.5502/ijw.v6i1.429 701 

Anand, A., & Tiwari, G. (2007). A Gendered Perspective of the Shelter–Transport–Livelihood Link: The 702 
Case of Poor Women in Delhi. Transport Reviews, 26(1), 63–80. 703 
https://doi.org/10.1080/01441640500175615 704 

Atkinson, S., Fuller, S., & Painter, J. (2012). Wellbeing and place. In Wellbeing and Place (pp. 1–14). 705 
Routledge. https://doi.org/10.1080/02673037.2014.891363 706 

Awaworyi Churchill, S., & Smyth, R. (2019). Transport poverty and subjective wellbeing. Transportation 707 
Research Part A: Policy and Practice, 124, 40–54. https://doi.org/10.1016/j.tra.2019.03.004 708 

Awuah, K. G. B. (2018). Urban development and governance in Nigeria: Challenges, opportunities and 709 
policy direction. International Development Planning Review, 40(1), 27–49. 710 
https://doi.org/10.3828/idpr.2018.1 711 

Bache, I. (2020). Wellbeing. In Evidence, Policy and Wellbeing (pp. 29–51). Springer International 712 
Publishing. https://doi.org/10.1007/978-3-030-21376-3_3 713 

Bache, I., & Scott, K. (2018). Wellbeing in Politics and Policy. In The Politics of Wellbeing (pp. 1–22). 714 
Springer International Publishing. https://doi.org/10.1007/978-3-319-58394-5_1 715 

Banister, D., & Bowling, A. (2004). Quality of life for the elderly: the transport dimension. Transport 716 
Policy, 11(2), 105–115. https://doi.org/10.1016/S0967-070X(03)00052-0 717 

Beall, J. (2001). Valuing social resources or capitalizing on them? Limits to pro-poor urban governance in 718 
nine cities of the south. International Planning Studies, 6(4), 357–375. 719 
https://doi.org/10.1080/13563470120092377 720 

Bloch, R., & Papachristodoulou, N. (2014). Urbanisation Research Nigeria (URN) Framework and Plan. 721 
September, iii + 20 pp. http://r4d.dfid.gov.uk/Output/197423/Default.aspx 722 

Bloch, Robin, Monroy, J., Fox, S., & Ojo, A. (2015). Urbanisation and urban expansion in Nigeria. 723 
Chatterjee, K., Chng, S., Clark, B., Davis, A., De Vos, J., Ettema, D., Handy, S., Martin, A., & Reardon, 724 

L. (2019). Commuting and wellbeing: a critical overview of the literature with implications for 725 
policy and future research. Transport Reviews, 1–30. 726 
https://doi.org/10.1080/01441647.2019.1649317 727 

Currie, Graham, & Delbosc, A. (2011). Field Survey Results. In New Perspectives and Methods in 728 
Transport and Social Exclusion Research (pp. 133–154). Emerald Group Publishing Limited. 729 
https://doi.org/10.1108/9781780522012-010 730 

Currie, Grahama, Richardson, T., Smyth, P., Vella-Brodrick, D., Hine, J., Lucas, K., Stanley, J. J. J., 731 
Morris, J., Kinnear, R., & Stanley, J. J. J. (2010). Investigating links between transport 732 
disadvantage, social exclusion and well-being in Melbourne – Updated results. Research in 733 
Transportation Economics, 29(1), 287–295. https://doi.org/10.1016/j.retrec.2010.07.036 734 

Day, K. (2001). Constructing masculinity and women’s fear in public space in Irvine, California. Gender, 735 
Place and Culture: A Journal of Feminist Geography, 8(2), 109–127. 736 

Delbosc, A., & Currie, G. (2011a). Taking it Apart: Disaggregate Modelling of Transport, Social 737 



24 
 

Exclusion and Well-Being. In New Perspectives and Methods in Transport and Social Exclusion 738 
Research (pp. 169–185). Emerald Group Publishing Limited. 739 
https://doi.org/10.1108/9781780522012-012 740 

Delbosc, A., & Currie, G. (2011b). The spatial context of transport disadvantage, social exclusion and 741 
well-being. Journal of Transport Geography, 19(6), 1130–1137. 742 
https://doi.org/10.1016/j.jtrangeo.2011.04.005 743 

Diener, E., Emmons, R. A., Larsem, R. J., & Griffin, S. (1985). The Satisfaction With Life Scale. Journal 744 
of Personality Assessment, 49(1), 71–75. https://doi.org/10.1207/s15327752jpa4901_13 745 

Ettema, D., Friman, M., Gärling, T., & Olsson, L. E. (2015). Travel mode use, travel mode shift and 746 
subjective well-being: Overview of theories, empirical findings and policy implications. In Mobility, 747 
Sociability and Well-Being of Urban Living (pp. 129–150). Springer Berlin Heidelberg. 748 
https://doi.org/10.1007/978-3-662-48184-4_7 749 

Guillen-Royo, M. (2018). Sustainability and Wellbeing: Human-scale development in practice. 750 
https://content.taylorfrancis.com/books/download?dac=C2014-0-29367-751 
9&isbn=9781317647270&format=googlePreviewPdf 752 

Gupta, J., & Vegelin, C. (2016). Sustainable development goals and inclusive development. International 753 
Environmental Agreements: Politics, Law and Economics, 16(3), 433–448. 754 
https://doi.org/10.1007/s10784-016-9323-z 755 

Hu, L. T., & Bentler, P. M. (1999). Cutoff criteria for fit indexes in covariance structure analysis: 756 
Conventional criteria versus new alternatives. Structural Equation Modeling, 6(1), 1–55. 757 
https://doi.org/10.1080/10705519909540118 758 

Hurni, A. (2007). Marginalised groups in western Sydney: The experience of sole parents and 759 
unemployed young people. 760 

Jones, P., & Lucas, K. (2012). The social consequences of transport decision-making: Clarifying 761 
concepts, synthesising knowledge and assessing implications. Journal of Transport Geography, 21, 762 
4–16. https://doi.org/10.1016/j.jtrangeo.2012.01.012 763 

Kline, R. (2015). Principles and Practice of Structural Equation Modeling: Fourth Edition. 764 
https://www.guilford.com/books/Principles-and-Practice-of-Structural-Equation-Modeling/Rex-765 
Kline/9781462523344 766 

Levy, C. (2013). Travel choice reframed: “deep distribution” and gender in urban transport. Environment 767 
and Urbanization, 25(1), 47–63. https://doi.org/10.1177/0956247813477810 768 

Levy, Caren. (2013). Travel choice reframed: “deep distribution” and gender in urban transport. 769 
Environment and Urbanization, 25(1), 47–63. https://doi.org/10.1177/0956247813477810 770 

Levy, Caren. (2019). Travel Choice Reframed: “Deep Distribution” and Gender in Urban Transport. In 771 
Integrating Gender into Transport Planning (pp. 43–65). Springer International Publishing. 772 
https://doi.org/10.1007/978-3-030-05042-9_3 773 

Levy, Caren, & Dávila, J. D. (2017). Planning for mobility and socio-environmental justice: The case of 774 
Medellín, Colombia. In Environmental Justice and Urban Resilience in the Global South (pp. 37–775 
56). Palgrave Macmillan. https://doi.org/10.1057/978-1-137-47354-7_3 776 

Lionjanga, N., & Venter, C. (2018). Does public transport accessibility enhance subjective well-being? A 777 
study of the City of Johannesburg. Research in Transportation Economics, 69, 523–535. 778 
https://doi.org/10.1016/j.retrec.2018.07.011 779 

Lucas, K. (2012). Transport and social exclusion: Where are we now? Transport Policy, 20, 107–115. 780 
https://doi.org/10.1016/j.tranpol.2012.01.013 781 

Lucas, K., & Markovich, J. (2011). International Perspectives on Social Exclusion Research in Transport. 782 
In New Perspectives and Methods in Transport and Social Exclusion Research (Issue October, pp. 783 
223–239). Emerald. https://doi.org/10.1108/9781780522012-015 784 

Lucas, K., & Porter, G. (2016). Mobilities and livelihoods in urban development contexts: Introduction. 785 
In Journal of Transport Geography (Vol. 55, pp. 129–131). Elsevier Ltd. 786 
https://doi.org/10.1016/j.jtrangeo.2016.07.007 787 

Lucas, K., van Wee, B., & Maat, K. (2016). A method to evaluate equitable accessibility: combining 788 



25 
 

ethical theories and accessibility-based approaches. Transportation, 43(3), 473–490. 789 
https://doi.org/10.1007/s11116-015-9585-2 790 

MacCallum, R. C., Browne, M. W., & Sugawara, H. M. (1996). Power analysis and determination of 791 
sample size for covariance structure modeling. Psychological Methods, 1(2), 130–149. 792 
https://doi.org/10.1037/1082-989X.1.2.130 793 

Makarewicz, C., & Németh, J. (2018). Are multimodal travelers more satisfied with their lives? A study 794 
of accessibility and wellbeing in the Denver, Colorado metropolitan area. Cities, 74, 179–187. 795 
https://doi.org/10.1016/j.cities.2017.12.001 796 

Mollenkopf, H., Baas, S., Marcellini, F., Oswald, F., Ruoppila, I., Szeman, Z., & Wahl, H. W. (2005). 797 
Mobility and the quality of life. Enhancing Mobility in Later Life: Personal Coping, Environmental 798 
Resources and Technical Support, 279–288. 799 

Murray, A. T., & Davis, R. (2001). Equity in Regional Service Provision. Journal of Regional Science, 800 
41(4), 557–600. https://doi.org/10.1111/0022-4146.00233 801 

Oviedo, D., Levy, C., & Dávila, J. D. (2017). Constructing wellbeing, deconstructing urban 802 
(im)mobilities in Abuja, Nigeria. In Urban Mobilities in the Global South. 803 
https://doi.org/10.4324/9781315265094 804 

Oviedo, Daniel, Levy, C., & Dávila, J. D. (2017). Constructing wellbeing, deconstructing urban 805 
(im)mobilities in Abuja, Nigeria. In Urban Mobilities in the Global South (pp. 173–194). Routledge. 806 
https://doi.org/10.4324/9781315265094-10 807 

Oviedo Hernandez, D., & Titheridge, H. (2016). Mobilities of the periphery: Informality, access and 808 
social exclusion in the urban fringe in Colombia. Journal of Transport Geography, 55, 152–164. 809 
https://doi.org/10.1016/j.jtrangeo.2015.12.004 810 

Pacione, M. (2003). Urban environmental quality and human wellbeing - A social geographical 811 
perspective. Landscape and Urban Planning, 65(1–2), 19–30. https://doi.org/10.1016/S0169-812 
2046(02)00234-7 813 

Pongiglione, F. (2015). The need for a priority structure for the Sustainable Development Goals. In 814 
Journal of Global Ethics (Vol. 11, Issue 1, pp. 37–42). Routledge. 815 
https://doi.org/10.1080/17449626.2014.1001912 816 

Rao, N. D., & Min, J. (2018). Decent Living Standards: Material Prerequisites for Human Wellbeing. 817 
Social Indicators Research, 138(1), 225–244. https://doi.org/10.1007/s11205-017-1650-0 818 

Reardon, L., Mahoney, L., & Guo, W. (2019). Applying a subjective well-being lens to transport equity. 819 
In Measuring Transport Equity (pp. 205–215). Elsevier. https://doi.org/10.1016/b978-0-12-814818-820 
1.00013-5 821 

Rigon, A. (2018). An analysis of well-being in urban Nigeria. Development in Practice, 28(2), 195–207. 822 
https://doi.org/10.1080/09614524.2018.1421618 823 

Rohde, N., D’Ambrosio, C., Tang, K. K., & Rao, P. (2016). Estimating the Mental Health Effects of 824 
Social Isolation. Applied Research in Quality of Life, 11(3), 853–869. 825 
https://doi.org/10.1007/s11482-015-9401-3 826 

Rosseel, Y. (2012). Lavaan: An R package for structural equation modeling. Journal of Statistical 827 
Software, 48(1), 1–36. https://doi.org/10.18637/jss.v048.i02 828 

Salon, D., & Gulyani, S. (2010). Mobility, poverty, and gender: travel “choices” of slum residents in 829 
Nairobi, Kenya. Transport Reviews. 830 
http://www.tandfonline.com/doi/abs/10.1080/01441640903298998 831 

Schwanen, T., Lucas, K., Akyelken, N., Cisternas Solsona, D., Carrasco, J. A., & Neutens, T. (2015). 832 
Rethinking the links between social exclusion and transport disadvantage through the lens of social 833 
capital. Transportation Research Part A: Policy and Practice, 74, 123–135. 834 
https://doi.org/10.1016/j.tra.2015.02.012 835 

Schwanen, T., & Ziegler, F. (2011). Wellbeing, independence and mobility: An introduction. Ageing and 836 
Society, 31(5), 719–733. https://doi.org/10.1017/S0144686X10001467 837 

Spinney, J. E. L., Scott, D. M., & Newbold, K. B. (2009). Transport mobility benefits and quality of life: 838 
A time-use perspective of elderly Canadians. Transport Policy, 16(1), 1–11. 839 



26 
 

https://doi.org/10.1016/j.tranpol.2009.01.002 840 
Stanley, J. R. J. K. J. R., Hensher, D. A., Stanley, J. R. J. K. J. R., & Vella-Brodrick, D. (2011). Mobility, 841 

social exclusion and well-being: Exploring the links. Transportation Research Part A-Policy and 842 
Practice, 45(8), 789–801. https://doi.org/10.1016/j.tra.2011.06.007 843 

Stanley, J, & Stanley, J. (2007). Public transport and social policy goals. & Transport Research: A 844 
Journal of  …. 845 
https://search.informit.com.au/documentSummary;dn=453414129810204;res=IELENG 846 

Stanley, Janet, Stanley, J., Vella-Brodrick, D., & Currie, G. (2010). The place of transport in facilitating 847 
social inclusion via the mediating influence of social capital. Research in Transportation 848 
Economics, 29(1), 280–286. https://doi.org/http://dx.doi.org/10.1016/j.retrec.2010.07.035 849 

Stanley, John, Hensher, D. A., Stanley, J., Currie, G., Greene, W. H., & Vella-Brodrick, D. (2011). Social 850 
exclusion and the value of mobility. Journal of Transport Economics and Policy (JTEP), 45(2), 851 
197–222. 852 

UNDP. (2016). Sustainable Development Goals (SDGs) | UNDP. 853 
http://www.undp.org/content/undp/en/home/sdgoverview/post-2015-development-agenda.html 854 

Uteng, T. P., & Lucas, K. (2018). The trajectories of urban mobilities in the Global South. In Urban 855 
Mobilities in the Global South (pp. 1–18). Routledge. https://doi.org/10.4324/9781315265094-1 856 

van Wee, B., & Geurs, K. (2011). Discussing equity and social exclusion in accessibility evaluations. 857 
European Journal of Transport and Infrastructure Research, 11(4), 350–367. 858 
https://doi.org/10.18757/ejtir.2011.11.4.2940 859 

Vella-Brodrick, D. A., & Delbosc, A. (2011). Measuring Well-Being. In New Perspectives and Methods 860 
in Transport and Social Exclusion Research (pp. 91–110). Emerald Group Publishing Limited. 861 
https://doi.org/10.1108/9781780522012-007 862 

Waage, J., Yap, C., Bell, S., Levy, C., Mace, G., Pegram, T., Unterhalter, E., Dasandi, N., Hudson, D., 863 
Kock, R., Mayhew, S., Marx, C., & Poole, N. (2015). Governing the UN sustainable development 864 
goals: Interactions, infrastructures, and institutions. In The Lancet Global Health (Vol. 3, Issue 5, 865 
pp. e251–e252). Elsevier Ltd. https://doi.org/10.1016/S2214-109X(15)70112-9 866 

Wang, J., Lloyd-Evans, B., Giacco, D., Forsyth, R., Nebo, C., Mann, F., & Johnson, S. (2017). Social 867 
isolation in mental health: a conceptual and methodological review. In Social Psychiatry and 868 
Psychiatric Epidemiology (Vol. 52, Issue 12, pp. 1451–1461). Dr. Dietrich Steinkopff Verlag GmbH 869 
and Co. KG. https://doi.org/10.1007/s00127-017-1446-1 870 

White, S. C. (2010). Analysing wellbeing: A framework for development practice. Development in 871 
Practice, 20(2), 158–172. https://doi.org/10.1080/09614520903564199 872 

 873 


