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ABSTRACT
The Capability Approach, developed by Sen and Nussbaum, has
recently gained increasing attention in the transport literature.
This paper adds to this growing body of literature by
investigating how the approach can generate consistent
evaluative approaches to inform (urban) transport planning. The
paper reviews the mobility literature that has investigated the
Capabilities Approach and identifies the opportunities and
challenges of employing the approach as a basis for transport
planning. The review highlights the different, and sometimes
patchy, ways in which the key notions of the approach have been
conceptualised and operationalised. Discussing this growing but
scattered literature, the paper embraces the emerging direction
that understands accessibility as the capability that transport
planning and policy should consider. Further refining this
understanding, the paper proposes a twofold evaluative
approach combining a top-down and a bottom-up component to
capture the myriad of conversion factors shaping people’s
accessibility-as-capability and functioning. By systematically
adopting the Capabilities Approach, transport planning and
mobility policies will be directed to enhancing each person’s
freedom to pursue the life they have reason to value in
contemporary societies.
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1. Introduction

Accessing opportunities is fundamental to take part in society. Hence, given the spatial
dispersal of opportunities, being “mobile” is necessary for, rather than a corollary to,
the pursuit of one’s most fundamental purposes. The importance of accessibility, under-
stood as the potential for reaching spatially distributed opportunities and as being
shaped by the interactions between land use, transport systems and individual features
(cf. Hansen, 1959; Páez, Scott, & Morency, 2012), is widely acknowledged by now. Yet,
the prevalent approaches to transport planning and policy still tend to focus on the work-
ings of the transport system(s), implicitly assuming that a system that works well implies
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accessibility to opportunities (Brown, Morris, & Taylor 2009). This approach, adopted since
at least the early 1960s in many countries around the world, has indeed delivered
(improvements in) accessibility for many, but has overlooked the situation of people
poorly served by the existing transport system(s), with detrimental impacts for their acces-
sibility to destinations and thus for their ability to fully participate in society, as a growing
body of literature on mobility, transport, social exclusion and justice highlights (Lucas,
2012; Martens, 2017; Sheller, 2018; van Wee, 2011).

A promising perspective to reframe the practice of transport planning and policy draws
on the “Capabilities Approach” developed by Amartya Sen and Martha Nussbaum (Nuss-
baum, 2000, 2011; Nussbaum & Sen, 1993; Sen, 1985, 1999, 2009). The Capabilities
Approach is a normative proposition, claiming that “social arrangements should be pri-
marily evaluated according to the extent of freedom people have to promote or
achieve functionings they value” (Alkire, 2003). Several authors have suggested that
this approach can provide a conceptual framework to properly appraise the transport
system as well as new transport projects, based on their contribution to individuals’
opportunities and wellbeing. In comparison to other approaches focused on fairness in
transport, the Capabilities Approach is particularly suited to account for the wide diversity
of individuals, considering not only how mobility resources are distributed, but also how
these differently affect people’s opportunities depending on personal features, aspira-
tions and choices.

The promises of the Capabilities Approach have been recognised by an increasing
number of transport researchers, generating a growing literature that differently
defines the same concepts and gives them varied (and often limited) operational appli-
cations. The paper builds on this work and investigates how the Capabilities Approach
can serve as a basis for consistent evaluative approaches to inform transport planning
and policies. The paper is structured as follows. Section 2 provides an overview of the
Capabilities Approach, defining its structuring concepts. Section 3 highlights tendencies
and challenges of the literature discussing how to conceptualise, analyse and plan mobi-
lity as a capability. Section 4 discusses accessibility as the capability that transport plan-
ning and policy should consider. Section 5 proposes a selective capabilities-based
operational approach to transport planning and policy, based on the assessment of the
basic accessibility that transport systems provide and on the analysis of the mobility prac-
tices that persons deploy. We end the paper with a conclusion and discussion (Section 6).

2. The Capabilities Approach: key terms

The Capabilities Approach, conceptualised by Amartya Sen and further developed by
Martha Nussbaum, assumes as its starting point that the most important dimension of
a person’s life is their freedom to choose to lead one kind of life or another (Nussbaum
& Sen, 1993). Despite some different conceptualisations between the two key thinkers
(see Gasper, 1997 for a discussion), the Capabilities Approach converges on five features
to understand a person’s level of freedom: resources, conversion factors, capabilities,
choices, and functionings:

- Resources are commodities and intangible goods available to a person. These depend on
the person (including person’s features and background) and the socio-spatial
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context in which the person is. Resources are considered as a “means to achievement”
(Sen, 1992, p. 33).

- Conversion factors convey the personal, social, and environmental conditions that form
the individual life experience. The factors determine what possibilities the person has
for “the conversion of resources (…) into freedoms” (Sen, 1992, p. 33).

- Capabilities are the freedoms available to a person. Each capability is “whatever [people]
are able to do and be in a variety of areas of life” (Nussbaum & Sen, 1993, p. 2). A capa-
bility conveys “the freedom that a person actually has to do this or be that – things
that he or she may value doing or being” (Sen, 2009, pp. 231–232), that is to say, “the
choices that the person does in fact have” (Sen, 1992, p. 38). All the capabilities avail-
able to a person constitute a set, made up of “the various combinations of function-
ings (beings and doings) that the person can achieve […] reflecting the person’s
freedom to lead one type of life or another” (Sen, 1992, p. 40).

- Choice refers to the person’s decision in favour of a particular “state” over another,
selected from within their capability set (Sen, 1992, pp. 31–34).

- Functionings are what people actually achieve “to be” or “to do”. Each person puts into
practice (or not) the capabilities available to her. For example, if persons have
sufficient income (a resource) to be well-nourished (a capability), they can still vary
substantially in the achievement of a healthy diet (a functioning). While capabilities
are the “beings” and “doings” available to a person, functionings are what this
person “is” and “does”. Therefore, “living may be seen as consisting of interrelated
‘functionings’” selected from a set of capabilities (Sen, 1992, p. 39).

It is important to underscore the non-dichotomous nature of capabilities. Capabilities are
not simply available or not. For instance, the ability to walk is available with different
intensities to a toddler and a hiker. Moreover, the same toddler may grow, train, and
become herself a hiker, a process that implies an evolution in time often not considered
by capabilities-related theories (Gasper, 2007). Therefore, it is important to think of a
person’s capabilities in terms of probabilities and robustness (Robeyns, 2016), rather
than as a static characteristic of a person.

3. Capabilities and mobility: tendencies and challenges of a growing
literature

Mobility, understood as the ability to move from one place to another, is not explicitly
discussed within the main theorizations of the Capabilities Approach. While Nussbaum’s
list of Central Human Capabilities contains one basic capability associated with mobility –
i.e. “the ability to freely move from place to place” (Nussbaum, 2000, p. 78) – this capability
is not explicitly linked to a transport dimension (see below), nor does it account for the
rich understandings of mobility stemming from mobilities studies (Sheller & Urry, 2006,
2016; Urry, 2007).

In what follows we provide a brief review of the main papers that link the Capabilities
Approach and accessibility explicitly. This growing but not extensive literature on mobility
as capability spans across heterogeneous sources and differently engages with Sen’s or
Nussbaum’s perspectives. The literature discussed below was identified using Scopus
(using the keys “mobility AND capability”, “transport AND capability”, and “accessibility

TRANSPORT REVIEWS 3



AND capability”, but excluding publications using the term “capability” as a synonym for
“ability”). This resulted in the identification of 23 relevant publications. Using snowballing
technique, an additional 12 resources were identified, bringing the total to 35 publi-
cations. The identified works are rooted in different disciplinary fields and are working
in at least three directions, as briefly reviewed in what follows.

3.1 Conceptualising capability in the context of mobility and movement

The capabilities-based research on mobility draws on diverse theoretical conceptualis-
ations of the Capabilities Approach, differences that are reflected in the diverse under-
standings of capability and the possible operational implications.

A first challenge is to assess if mobility is a capability. This issue requires considering if
mobility is something that a person is able to do if he has reason to do so and that con-
tributes to one’s overall freedom. Mobility appears in the list of basic capabilities pro-
posed by Nussbaum (2000, 2011) as well as other lists (e.g. Robeyns, 2003). However, it
is vaguely defined as “the ability to move freely from place to place” (Nussbaum, 2000,
p. 78) and is considered by Nussbaum as part of the more general capability of “bodily
integrity”. Such a perspective seems to understand mobility primarily as a negative
freedom, as “freedom from” arbitrary confinement (Berlin, 1958). The literature that has
addressed mobility from an explicit capability perspective instead focuses on a positive
freedom, a “freedom to”, developing three alternative approaches.

The first approach considers mobility as a capability. In this case, capability is concep-
tualised as an individual’s ability to be mobile. This line of thought considers mobility as
“being physically, socially and financially able to move from one place to another and
interact within the society or with different societies” (Beyazit, 2011, p. 123), an under-
standing that is close to the concepts of motility (Kaufmann, 2002) and potential mobility
(Kellerman, 2012). This definition has been used in relation to specific groups such as
youth (Goodman, Jones, Roberts, Steinbach, & Green, 2014) and older people (Meijering,
van Hoven, & Yousefzadeh, 2019; Ryan, Wretstrand, & Schmidt, 2019), while narrower
definitions have referred to the ability to use public transport (Ryan, Wretstrand, &
Schmidt, 2015) or shared bikes (Sherriff, Adams, Blazejewski, Davies, & Kamerāde, 2020).
In and of itself the ability to move can be significant for one’s wellbeing, even without
being put into practice, as it “enhances one’s capability set and the freedom to make
reasoned choices” (Nordbakke & Schwanen, 2014, p. 117). In this perspective, mobility
is a prerequisite for other capabilities and, when put into practice, can contribute to fulfill-
ing diverse needs and wants (Beyazit, 2011; Kronlid, 2008; Robeyns, 2003; Sen, 1990b; van
Wee, 2011); whether this is actually possible depends on additional circumstances. None-
theless, the focus remains on the ability to be mobile with little attention for the extent to
which it is actually conducive to fulfilling diverse needs and wants, much in line with the
traditional approach to transport planning briefly described above.

The second approach focuses on accessibility as a capability. In this perspective, acces-
sibility is considered as a capability that expresses “persons’ possibility of engaging in a
variety of out-of-home activities” (Martens, 2017, p. 137). Consequently, persons’ actual
participation in such activities could be considered as a functioning. The concept of acces-
sibility allows not to focus “merely on a person’s ability to travel through space”, but
rather considers “the possibility of a person to translate the resource into something
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useful” (Martens & Golub, 2012, p. 202). Most works adopting a capabilities perspective
follow this approach and consider mobility as a tool to reach places and participate in
activities (Bantis & Haworth, 2020; Cao & Hickman, 2019a; Chen & Akar, 2017; Nahmias-
Biran, Martens, & Shiftan, 2017; Nordbakke, 2013; Oviedo & Guzman, 2020; Ryan et al.,
2015; Smith, Hirsch, & Davis, 2012; Vecchio, 2020). Others focus on the features thanks
to which mobility allows performing certain activities, such as minimum standards for
travel - in terms of maximum allowable temporal or monetary costs (Hananel & Berech-
man, 2016), or the experience of travel (Mella Lira, 2019). According to this dominant
approach, accessibility is the concept that better conveys how mobility enhances the
freedom of each person to lead one kind of life or another.

Recently, Randal et al. (2020) proposeda third approach, conceptualising “transportpolicy
as a social conversion factor”, in addition to its role in enhancing accessibility-as-a-capability
(Randal et al., 2020, p. 8). They argue that a narrow understanding of capability as either
accessibility or mobility “makes it harder to be cognisant of the other direct and indirect
health, environmental and wellbeing impacts of the transport system” (p. 10). In contrast,
conceptualising transport (policy) as a conversion factor underscores its role as a promoter
of awide range of capabilities, including “employment, education, access, health, anddemo-
cratic participation, among others” (ibid.), while also highlighting its potential negative
effects on people’s health andwellbeing. Since conversion factors underscore people’s con-
straints to convert resources into capabilities, as discussed above, a focus on these factors
also makes it possible to address power structures and procedural fairness in transport
policy, issues hardly addressed in much of the literature on capability and mobility.

In the following two sub-sections, devoted to analytical and appraisal approaches, we
will focus on accessibility-as-capability, as this approach has received most attention in
the literature. We will return to this choice and further defend our focus on accessibil-
ity-as-capability approach in Section 4.

3.2 Analysing accessibility as a capability

The empirical research that considers accessibility as a capability develops two main
approaches: an aggregate one, focused on the evaluation of existing transport and land
use systems; andan individualised one, adopting a person-based perspective. The existence
of these two strands of research is in linewith oneof themain debates in thewider literature
on theCapabilitiesApproach: thedesire for aggregate analyses versus a strong awareness of
their limitations in considering individual specificities (Comim, 2008a). This concern resulted
in twomain approaches that have not interactedmuchwith each other, defined in the capa-
bilities-based literature as “distance assessments” versus “grassroot explorations” (Ibrahim&
Tiwari, 2014). The same distinction can be discerned in the literature linking transport and
capabilities: a top-down, “distant”, approach encompassing accessibility-based analysis of
transport and landuse systems; andabottom-upapproach, basedonaperson’s ownassess-
ment of perceived mobility-related capabilities and functionings.

3.2.1 Top-down approach: accessibility-based analysis of transport and land use
systems
The first, aggregate, approach draws on the Capabilities Approach to assess to what
extent transport infrastructures and services provide accessibility to valued opportunities,
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in line with traditional accessibility studies. Most studies in this strand focus solely on how
transport and land use systems provide persons with accessibility to a basic set of oppor-
tunities within given thresholds, defined in terms of travel time (Martens, 2017; Vecchio,
2019), or monetary and temporal costs (Hananel & Berechman, 2016). These studies typi-
cally adopt simple assumptions regarding people’s (possible) use of different transport
modes. They also take people’s place of residence as the anchor point for accessibility
measurement, with little attention for the existence of other spatial anchors and typically
ignoring the interplay between (lack of) residential choice and resulting accessibility
levels. In this type of analysis, minimum thresholds of accessibility represent sufficient
levels of capabilities (Nahmias-Biran et al., 2017) and allow identification of areas requiring
priority interventions for achieving sufficient accessibility (Pucci, Vecchio, Bocchimuzzi, &
Lanza, 2019). Some of these accessibility studies focus on specific opportunities, such as
schools and jobs (Chen & Akar, 2017; Humberto, Pizzol, Moura, Giannotti, & de Lucca-Sil-
veira, 2020), or on accessibility delivered by specific modes, such as walking (Blečić, Cec-
chini, Congiu, Fancello, & Trunfio, 2015) or special bus services (Inoi & Nitta, 2005). A
second line of top-down studies enriches the assessment of accessibility, contrasting
accessibility with realised trips by different modes (Bantis & Haworth, 2020; Oviedo &
Guzman, 2020), considering both capabilities and functionings (in line with other
studies not referring to the Capabilities Approach, e.g. Allen & Farber, 2020; Cheng,
Chen, Yang, Wu, & Yang, 2019; Fransen, Farber, Deruyter, & De Maeyer, 2018).

In synthesis, the top-down approach to accessibility evaluations shares a certain
interpretation of the Capabilities Approach: accessibility – the ability to reach a valued
activity – is considered a capability; reaching an activity is instead a functioning. In doing
so, evaluationsof accessibility tend toadopta “sufficientarian” approach in their evaluations.
The transport services and infrastructures available are considered as resources. Interest-
ingly, other key concepts of the Capabilities Approach – notably conversion factors – are
rarely explicitly considered or operationalised (except by Nahmias-Biran & Shiftan, 2019,
who develop a uniform conversion factor while assessing alternative transport scenarios).

3.2.2 Bottom-up approach: assessments of a person’s perceived accessibility to
opportunities
The second direction develops a bottom-up approach, that examines how each person
values different activities and how mobility enhances or impedes participation in them.
This direction is interested in how specific groups (especially disadvantaged ones) can
differently participate in activities thanks to the accessibility provided by transport and
land use systems. Groups are distinguished based on different, sometimes overlapping,
features such as:

- age, focusing on older people (Ryan &Wretstrand, 2019) and preschool children (Muhati-
Nyakundi, 2019);

- income, focusing on low-income groups (Hickman, Cao, Mella Lira, Fillone, & Biona,
2017);

- impairments, for example cognitive ones (Cecchini, Congiu, Talu, & Tola, 2018).

The methods used to investigate persons include quantitative approaches such as surveys
(Cao & Hickman, 2019a; Hickman et al., 2017; Mella Lira, 2017; Sherriff et al., 2020; Smith
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et al., 2012), which are sometimes also used for qualitative analyses (Ryan & Wretstrand,
2019), as well as qualitative approaches such as focus groups (Cecchini et al., 2018),
microstories of everyday experiences (Vecchio, 2020), and drawings (Muhati-Nyakundi,
2019). Assessments of persons’ perceived accessibility focus on accessibility as a capability
but develop more complete interpretations in comparison to top-down approaches,
adopting two different analytical foci. The first is sequential, focusing on how capabilities
are formed and used (Ryan et al., 2019; Vecchio, 2020). The second does not consider the
formation of capabilities, but rather examines two parallel dimensions: mobility and well-
being, focusing on the difference between expected accessibility and realised mobility
(Cao & Hickman, 2019a).

Despite some exceptions (Vecchio, 2020), top-down and bottom-up two approaches
do not seem to have significant reciprocal interactions, reflecting a tendency in the
wider capabilities literature (Ibrahim & Tiwari, 2014) and the different disciplinary
approaches in transport, in which quantitative and qualitative approaches often struggle
to interact (Pucci & Vecchio, 2019). This tension obtains an additional layer as these meth-
odological (and underlying epistemological) positions may shape the focus of evalu-
ations, with some methods being (only) applicable for measuring capabilities while
others are particularly suitable for analysing (experienced) functionings.

3.3 Appraising accessibility as a capability

Few scholars have considered what implications the Capabilities Approach could have for
transport planning and policy, in part due to its presumed limited feasibility for appli-
cations in practice (Beyazit, 2011). A range of authors, both scholars adopting the mobi-
lity-as-capability approach and those focusing on accessibility-as-capability, proposes
using the results of bottom-up analyses to complement traditional evaluations and orien-
tate the appraisal of future projects (Cao & Hickman, 2019a, 2019b; Hananel & Berechman,
2016; Hickman et al., 2017; Meijering et al., 2019), but do not explore the translation of
bottom-up approaches into new or adjusted appraisal frameworks or into normative
policy indicators.

Another line of work does consider how to use the Capabilities Approach to revisit tra-
ditional transport appraisal tools (Wismadi, Zuidgeest, Brussel, & van Maarseveen, 2014)
and Cost–Benefit Analysis (CBA) in particular. The benefits included in a typical CBA –
notably travel time savings – are hardly in line with the Capabilities Approach. More
aligned is the notion of “option value”, but it is rarely included in project appraisal in prac-
tice and, if included, only relates to the value of not-selected transport modes rather than
to the value of (not-selected) destinations (Geurs & Van Wee, 2004; Roson, 2001). For this
reason, some researchers have suggested adapting CBA to better capture the notion of
capabilities. For instance, Martens (2006) proposes the use of accessibility gains. While
he does not employ the Capabilities Approach as its theoretical underpinning, the
notion of accessibility gains is in line with the approach, as it stresses the increase in
persons’ ability to give direction to their lives. Van Wee and Roeser (2013) suggest that
the Capabilities Approach may contribute to a more justice-sensitive cost–benefit analysis
by considering how different policy options impact different population groups. Neither
of these authors proposes a practically feasible way to give a monetary value to any
increases (or decreases) in “capabilities”, which would be required for merging capabilities

TRANSPORT REVIEWS 7



into CBA. An advancement in this sense is provided by Nahmias-Biran and Shiftan (2019),
who propose to estimate the “value of capability gains” within CBA by assessing the
accessibility gains of different policy options for different persons and valuing them
based on the principle of diminishing marginal utility.

3.4 Challenges for a Capabilities Approach to transport planning

The reviewed literature highlights how the Capabilities Approach has inspired different
ways to conceptualise, examine, and appraise mobility and its impact on persons’ free-
doms (see Table 1 for a synthesis). While enriching mobility debates, the literature has
fallen short in defining the operational implications of a capabilities perspective for trans-
port planning and policy, leaving conceptual and methodological challenges for future
work. A clear(er) conceptual stance may facilitate the development of a methodological
approach, helping to define what features should be considered, in what terms, and
with what methods. The next sections present a proposal in this direction.

4. Towards a framework: understanding accessibility as a human
capability

The literature shows a diversity in the understanding and use of concepts from the Capa-
bilities Approach, with different operational implications for planning and policy. While
each of the approaches have their value, we argue that understanding accessibility as a
capability is the most fruitful way forward. Being mobile is certainly a capability, but
the limitations and risk of focusing on mobility have been well-documented in the
regular transport literature (Kębłowski & Bassens, 2018), with pitfalls that a capabilities-

Table 1. Synthesis of the tendencies in the reviewed literature.
Key conceptualisation Analytical focus Appraisal of interventions

Mobility as
capability

Capability understood as being
physically, socially and financially
able to move from one place to
another and interact within the
society

Top-down: analysis of realised
trips, based on (large-scale)
surveys

Not (yet) developed

Bottom-up: persons’ assessment
of their mobility experiences;
person’s assessment of their
appropriation of means of
transport and their ability to
be mobile

Call for inclusion of lived
experiences in appraisal;
specific methods not
(yet) developed

Accessibility as
capability

Capability understood as persons’
possibility of engaging in a
variety of out-of-home activities

Top-down: accessibility-based
analysis of transport and land
use system

Value of accessibility gains
as key benefit to be
included in cost-benefit
analysis

Bottom-up: persons’ assessment
of their achieved access and
perceived accessibility

Call for enrichment of
traditional appraisal
methods; specific
methods not (yet)
developed

Transport
(policy) as
conversion
factor

Transport (policy) as a conversion
factor enhancing a wide range of
capabilities, including
employment, education, access,
health, and democratic
participation

Not (yet) developed Not (yet) developed
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based approach would not avoid. More than mobility, accessibility captures the prevalent
concern of the Capabilities Approach with people’s freedoms of being and doing what
they have reason to value. Where mobility is a means, accessibility captures the possibility
of each person to actually participate in valued activities. Such possibility typically
requires physical movements, even though accessibility can also be obtained virtually
(as in the case of remote working or telemedicine) (Lavieri, Dai, & Bhat, 2018) or by
having someone else moves on one’s behalf (as in the case of delivery services) (Keller-
man, 2012). While the latter options are (increasingly) valuable, actual participation in
out-of-home activities will remain of key importance in the foreseeable future and
require explicit analysis.

The emphasis on physical accessibility intendedly provides a narrow priority aim for
transport planning and policy and seeks to deepen the shift from mobility to accessibility
as the focal concern of transport policy (Handy, 2020; Levine, Grengs, & Merlin, 2019;
Martens, 2019; Vecchio, Tiznado-Aitken, & Hurtubia, 2020). We prefer this focused concep-
tualisation above the broad perspective proposed by Randal et al. (2020), for three inter-
related reasons. First, while transport obviously impacts environmental quality and health,
transport is only one factor among many shaping these domains of life. In contrast, trans-
port fulfils a unique role in shaping each person’s accessibility and for this reason acces-
sibility deserves explicit attention. Second, while merging multiple concerns and
dimensions into the single concept of conversion factors highlights the trade-offs to be
made in transport policy, the approach provides little guidance on how to balance or
prioritise transport’s diverging impacts on the wide range of related capabilities. Third,
we argue that transport policy can contribute more to the enhancement of people’s free-
doms by focusing on accessibility, while incorporating other concerns, including environ-
ment, health or democratic participation, as (very strict) boundary conditions for transport
planning and policy.

Maintaining a focus on accessibility as a capability, in what follows we present a frame-
work that may assist a more systematic employment of the key concepts of the Capabili-
ties Approach within the context of mobility research, reducing the ambiguity embodied
in key concepts of the approach as well as in the literature reviewed above. In line with the
very essence of the Capabilities Approach, the starting point for the framework and its
composite concepts is the person.

4.1 Resources

The term resources can encompass a broad range of material and immaterial means that
directly or indirectly shape a person’s possibility for mobility and accessibility. For the
development of the framework, it is important to underscore that there is no a priori dis-
tinction between resources and conversion factors (see below). Given the focus on mobi-
lity and accessibility, and in line with the accessibility literature, we suggest limiting the
term resources to the key “inputs” that jointly deliver accessibility: the transport system
and the land use system. More precisely, we distinguish between private mobility
resources, publicly available mobility resources, and activity opportunities.

Private mobility resources are owned in some way by a person. These may include a car,
a private parking place, a bicycle, a shed for storing the bicycle, a pair of shoes, a public
transport pass, and so on. Publicly available mobility resources include pavement,
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benches, bicycle paths, roads, parking places, public transport services, public transport
stops, taxi services, shared mobility services, and so on. Publicly available mobility
resources may be provided by the public sector, via the market, or in some other way;
the term “publicly available” refers to their essentially open nature. The distinction
between private and publicly available mobility resources underscores that all persons
are essentially dependent on non-privately owned facilities and services for their mobility
and accessibility. In this sense, there is no such thing as “private transport”, there are only
private mobility resources. The term activity opportunity captures the land use system and
refers to any destination in which a person could employ an activity, whether it is simply
sitting on a bench, obtaining work, buying groceries, or meeting other people. It reflects
the location of activities, as well as other features of an opportunity, such as its quality,
capacity or opening times. The land use system tends to offer an enormous set of oppor-
tunities, most of which will not be relevant for most people (see conversion factors).

4.2 Conversion factors

Conversion factors are the individual and contextual features that allow the conversion of
resources into capabilities. In other words, conversion factors determine the extent to
which a person can actually make use of available resources. Conversion factors shape the
possibilities of a person to translate the three resources distinguished above into actual free-
doms to act: to travel and access opportunities. Multiple conversion factors shape a person’s
ability to make use of private and publicly available mobility resources: a person’s income,
(physical) ability, concern over personal safety, skills, knowledge of the available transport
services and related regulations (parking facilities, bus lines, etc), a person’s confidence
level in using various means of transport, and so on (Meijering et al., 2019). For example, a
person may live near a cycleway (a publicly available mobility resource), but may be
unable to use it if he does not have a bicycle available (both a private mobility resource
and a conversion factor) or if she does not have the physical ability to cycle (a conversion
factor); or, a person may have a bicycle available but be unable to use it because the road
infrastructure (a publicly available mobility resource) does not make him feel safe when
cycling (a conversion factor). Jointly, themobility resources andconversion factorsdetermine
people’s motility: their ability to be mobile (Kaufmann, Bergmann, & Joye, 2004).

Concerning activity opportunities, the conversion factors play a double role. First, they
act as a selection mechanism, determining which of the wide range of activity opportu-
nities is relevant for the person (Pereira, Schwanen, & Banister, 2017). For instance,
depending on a person’s professional interests and passions, they may only consider a
small subset of available employment opportunities as a potential job. Likewise, only a
small set of leisure opportunities may be relevant, depending on a person’s inclinations.
At the same time, it should be underscored that this selection process is dynamic.
Additional employment opportunities may become relevant as the person changes
course; available opportunities for leisure may become relevant as a person’s interests
and preferences evolve. Second, the conversion factors shape which activity opportu-
nities can actually be enjoyed. Knowledge about the available activity opportunities is
a first, and essential, conversion factor. But many other factors play a role. For example,
certain qualifications may be essential to obtain a particular job, while a form of member-
ship may be necessary to take part in certain leisure activities.
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Moreover, conversion factors are highly volatile and likely to change over time. Not
only can knowledge about, and perceptions of, opportunities change rapidly, but a
person’s temporal constraints may also affect whether they can obtain access to activity
opportunities, given the time slots in which these are available (Geurs & Van Wee, 2013).
Furthermore, a key conversion factor is a person’s ability and willingness to overcome dis-
tance, which in turn is shaped by (physical) ability, time constraints, (household) respon-
sibilities, income, and so on. The larger a person’s ability and willingness to overcome
distance, the larger the set of relevant activity opportunities, defined as a subset of all
activity opportunities. The combination of this broad range of conversion factors thus
shapes which activity opportunities are actually available to a person.

In synthesis, conversion factors are fundamental to understand the extent to which
available resources can be turned into capabilities by a particular person. The examples
also show how diverse these conversion factors are and how they are strongly inter-
related. Hence, it may be no surprise that most accessibility studies do not address
them at all or only implicitly. More positively formulated, accessibility studies differ
widely in terms of the conversion factors (implicitly) taken into account. Many
studies only account for the (likely) availability of private mobility resources among a
population (a private car, a private bicycle) and perceive these resources implicitly as
a conversion factor enabling people to reap the accessibility benefits of publicly avail-
able mobility resources (roads, streets, bicycle paths). These studies often also assume
that public transport services can be used by all, thereby ignoring the role of a range of
conversion factors that may limit people’s ability to use these services. Other studies
(implicitly) account for a broader range of conversion factors, considering persons’
income levels, (physical and cognitive) abilities, as well as (job-related) time constraints
in the estimation of their accessibility levels. Some studies do not differentiate between
job opportunities when estimating accessibility to employment, while others differen-
tiate by salary or educational level. Given that conversion factors are highly personal,
and may strongly vary over time, it is impossible to obtain a “complete” understanding
of conversion factors for even a sample of the population. Each study into accessibility
levels across a population can thus at best work with some set of proxies for these
factors.

4.3 Capabilities

A person’s capability set is the outcome of the combination of resources and conversion
factors and translates into a person’s level of accessibility. Accessibility as a capability is
the degree to which persons have the possibility to move and access the available oppor-
tunities that they have reason to value. The accessibility available to a person depends
thus on the interplay between the relevant, valued, activity opportunities and the
person’s capacity of overcoming spatial friction. Accessibility-as-capability is directly con-
ducive to other (basic) capabilities. For instance, accessibility to food stores is key for
bodily health as a capability, as it enhances the person’s possibility to be well-nourished.
Accessibility to family and friends, in turn, enables people to engage in meaningful social
interaction, a core component of Nussbaum’s basic capability of affiliation. Defining
accessibility-as-capability thus automatically links the domain of mobility to multiple
(more basic) capabilities (Randal et al., 2020).
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A person’s accessibility as capability is always a (small) subset of the available activity
opportunities, as most opportunities will simply not be relevant for a person. At the same
time, it should be underscored that a person has a constitutive interest in a broad range of
opportunities, also if they are not relevant at a particular moment in time, as a person’s
needs and wants may change quite substantially over time.

This latter observation underscores that there is no “perfect”way to measure a person’s
accessibility-as-capability. Indeed, no matter how much of the conversion factors are con-
sidered, any study across a (sample of the) population can only give an approximation of
people’s accessibility-as-capability. For studies that account for only few conversion
factors (e.g. only people’s access to different transport modes), the measurement of acces-
sibility moves closer to the realm of resources. The more conversion factors are con-
sidered, the more an analysis will succeed in capturing accessibility-as-capability. Yet,
any accessibility analysis will at best approximate persons’ level of accessibility-as-capa-
bility. Indeed, as Sen underlines, any “estimation of what could be chosen is, by its very
nature, problematic” (Sen, 1990a, p. 49). Ultimately, the very notion of capabilities
remains elusive, even to individuals themselves, and so also to measurement – and this
is no different for the measurement of accessibility-as-capability. This is also why Sen
suggests that the measurement of functionings may be an important and even essential
way to obtain an understanding of a person’s capabilities.

4.4 Functionings

In line with the above, functionings are understood here as actually achieved access to a
certain opportunity, consisting of the dual act of travel and activity participation. If the
person accesses an opportunity, he makes the choice to transform the accessibility-as-
capability into a functioning. Therefore, while accessibility is a capability, achieved access
may be considered as its functioning. A person always selects a functioning from the capa-
bility set available to them; the larger the set, the larger the choice. Thus, where the term
constraint is of key importance in the transfer from resources via conversion factors to
capabilities, the term choice is key in the transfer from capabilities to functionings.

There is also an important feedback process here, as functionings understood as
achieved access may shape conversion factors: the act of travelling will shape a
person’s ability to make use of available mobility resources, while the act of activity par-
ticipation will shape a person’s perception and appreciation of relevant activity opportu-
nities. More “successful” experiences are likely to enhance conversion possibilities, while
negative experiences may reduce them. For instance, severe stress while driving may
reduce a person’s willingness to use available resources (a private car, a public road
network), thereby de facto reducing their capability set. Likewise, positive experiences
are likely to enhance conversion factors. For example, regularly using a bicycle will
increase a person’s cycling skills and therefore the confidence to use such a resource,
potentially increasing the person’s perceived accessibility and subsequently their level
of achieved access (Thigpen, 2019). Moreover, the act of traveling to a destination may
make a person aware of other relevant activity opportunities that were not known, or
of other ways to reach them, which both may increase a person’s perceived accessibility.
Kaufmann captures this dynamic in the notion of “appropriation”: a person appropriates
the available (transport) resources by actually using them, thereby enhancing their
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motility (Kaufmann et al., 2004). In capability terms, the act of achieved access enhances
the conversion factors and thus also perceived accessibility.

4.5 Well-being

While receiving lessemphasis in thecapabilities literature, thefinal elementweconsider iswell-
being. We include this element because it is receiving increased attention in the transport lit-
erature (e.g. Churchill & Smyth, 2019; Mokhtarian, 2019; De Vos, Schwanen, Acker, andWitlox,
2013; Randal et al., 2020). From the perspective of the framework developed here, a person’s
wellbeing is shaped by both their accessibility-as-capability and their functionings. The
relationship between the accessibility-as-capability set and well-being is at least twofold
(Sen, 1990a). First, the higher a person’s accessibility level, the larger the person’s freedom
to choose a functioning with a substantial positive impact on wellbeing. Second, even if the
person does not always choose that “best” option, the freedom embodied in a large choice
set is in itself likely to enhance wellbeing. Thus, wellbeing related to travel can never be prop-
erly understood if the focus is only on the act of travelling, or on the act of access, itself; it will
always have to include some understanding of the accessibility-as-capability set. Achieved
access, in turn, contributes to well-being, firstly, because it allows participating in activities
and therefore is conducive to other capabilities; and secondly, the movement realised to
access a place may generate a positive experience (a person may enjoy the experience of
riding a bicycle, or an older adult may feel more confident if able to undertake a trip autono-
mously). Furthermore, like functionings, a person’s obtained level of wellbeing will feedback
into the conversion factors. For instance, if the combined act of travel and activity participation
enhances a person’s wellbeing, this is likely to positively affect conversion factors and thus to
assist in maintaining or enhancing the accessibility-as-capability set.

This framework for accessibility as a human capability (Figure 1) allows considering
how each person builds and appropriates the possibility to move and access valued
opportunities. In this sense, the approach can be useful to explain “why people with
similar accessibility levels often experience differing [levels of] travel and activity partici-
pation” (Cao & Hickman, 2019b, p. 55). Therefore, the proposed framework can represent
a first step towards an operational approach that examines accessibility considering the
different elements that contribute to one’s ability to access.

5. Operational issues for evaluating accessibility as a human capability

By understanding accessibility as a capability the emphasis shifts from a generalised
ability to freely move as an aim towards the ability to reach valued opportunities (also,
but not exclusively, by moving). This approach allows a more “pragmatic” policy appli-
cation of the Capabilities Approach (Kronlid, 2008), working in two directions: assessing
the situation of people based on their accessibility to valued opportunities, and evaluat-
ing how different policy interventions enhance or impede accessibility. Three issues
emerge when considering an operational use of the Capabilities Approach in transport:

1. Should we evaluate capabilities or functionings?
2. Should we develop top-down or bottom-up evaluations?
3. How should we appraise projects based on the Capabilities Approach?
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5.1 A twofold approach: capturing capabilities through analysis of accessibility
and functionings

Considering capabilities or functionings (i.e. accessibility or realised access) is a
primary concern for approaching urban mobility from the perspective of capabilities.
First, the emphasis on a person’s ability to freely “do” and “be” what one has reason to
value suggests a focus on a potential, that is, on accessibility and not on achieved
access.

However, the analysis of achieved access as a functioning has substantial analytical
advantages. Because persons differ greatly in terms of conversion factors, the measure-
ment of accessibility will always be a rough approximation of people’s ability to partici-
pate in valued activities. Accessibility analyses that seek to account for conversion
factors will often have to rely on aggregate data, such as a population’s socio-economic
position, car ownership level, or household composition (Bocarejo & Oviedo, 2012). More-
over, even if (some) data are available at the household level, the interplay between the
various conversion factors will still remain a black box. Hence, accessibility measurement
that relies on such aggregate data can never completely convey the individual specifici-
ties that could significantly affect persons’ perceived accessibility levels (Comim, 2008b).
This relates to Sen’s suggestion (1992) that measurement of functionings may sometimes
be a better way to gain an understanding of the underlying capabilities, especially for
capability types that are difficult to observe and measure. While there are multiple
ways to measure accessibility, properly capturing a person’s perceived accessibility
remains elusive. Hence, and in line with Sen, the measurement of functionings may

Figure 1. Accessibility as a human capability: a conceptual framework.

14 G. VECCHIO AND K. MARTENS



sometimes outperform the measurement of capabilities. This also applies to mobility,
where detailed data are increasingly available on people’s achieved access as a function-
ing, in particular through big data techniques. While not unproblematic in their use, the
resulting detailed information on people’s functionings can be used for developing more
refined approaches to accessibility measurement or for indirectly identifying people
facing limited capabilities. While neither relying on big data (but household travel
survey data) nor the Capabilities Approach, a first step in this direction has been made
by Allen and Farber (2020).

A capability-based approach tomobility should thus consider both capabilities and func-
tionings, that is, accessibility and achieved access. As Sen (1992) mentions, while the focus
should be on capabilities, functionings – as realised capabilities – can be a useful proxy for
analysis. The measurement of accessibility may give a (rough) estimation of persons’ ability
to reach valued opportunities, by assessing the number of opportunities available in a ter-
ritory, the extent to which different transport systems allow reaching them, and accounting
for a (limited) set of conversion factors. Yet, analyses of realised access may provide insight
into the type of opportunities people actually value or their actual, experienced, ability to
reach them. Such analyses might reveal barriers that remain hidden when analysing acces-
sibility, even when relatively sophisticated accessibility measures are used. Therefore,
depending on the type of opportunities at stake and the data available, accessibility,
achieved access, or both could be measured to gain an understanding of the extent to
which the transport-land use system provides freedoms to differently positioned people.

5.2 Combining top-down and bottom-up analytical approaches

The literature on capabilities oscillates between two analytical alternatives: privileging
persons’ perspectives, calling for participatory processes (Sen, 2002) and bottom-up
measurement of perceived capabilities and functionings (Alkire, 2008); or adopting top-
down approaches, for example by assessing “central elements of truly human functioning
that can command a broad cross-cultural consensus” (Nussbaum, 2000, p. 74). The pro-
posed combined analysis of accessibility-as-capability and realised functioning still
stays firmly within the latter realm. While top-down analyses can play a key role in iden-
tifying population groups and areas facing relatively limited freedoms “to do and be”,
such analyses can only shed partial light on the causes for a lack of freedom. Indeed, pre-
cisely because of the multitude and interrelatedness of conversions factors, top-down
analysis of capabilities and functionings is more suitable to signal problems rather than
identify any problem beyond a lack of resources (i.e. private mobility resources, publicly
available mobility resources, and activity opportunities). For instance, in case top-down
analyses show that a particular population group enjoys a reasonable level of public trans-
port-based accessibility (capability) yet shows a low level of activity participation (func-
tioning), this raises questions. Since a low level of activity participation among an
entire group is unlikely to be the result of mere choice, the explanation will have to be
sought in conversion factors. Yet, top-down analysis may provide little insight whether
high public transport fares, public transport timetables, concerns over social safety, dis-
tances to suitable destinations, or other factors are at work. Such a deep understanding
can only be obtained through a bottom-up approach, i.e. an approach that starts from
people and their everyday mobility experiences.
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Such a combination of top-down and bottom-up approaches is particularly warranted
among groups most likely to experience mobility difficulties. Such groups have been
extensively identified in the literature, amongst others in studies on transport-related
social exclusion, and can also be identified through top-down analyses that combine
the measurement of accessibility and functionings. It is important that the complemen-
tary bottom-up analyses are not limited to population groups with “objectively” low
accessibility levels, but include at-risk groups seemingly well-served by the transport
system. This is important because, as mentioned above, any accessibility measurement
will necessarily be rough in nature and may fail to consider important conversion
factors. For instance, even when using advanced measures of public transport-based
employment that account for job types, job competition, fares, timetables, availability
across the day and week, and access, egress and transfer times, such measures may
still fail to capture important barriers for some individuals or groups, such as concerns
over social safety when travelling or gendered labour market structures. They may also
fail to employ relevant estimates of people’s willingness to overcome distance (in trans-
port terms: the impedance or distance decay function), which may vary not only between
but also within socio-economic groups. Bottom-up approaches can reveal such conver-
sion factors and their importance in shaping experienced accessibility and thus patterns
of functionings.

This underscores that the application of the Capabilities Approach could benefit from
combining both top-down measurement of accessibility and functionings, and bottom-
up analyses of people’s accessibility and mobility experiences. Such a bottom-up
approach would also be in line with a fundamental trait of the Capabilities Approach,
which emphasises “the person as a responsible agent” who decides what “he or she
should achieve” (Sen, 1985, pp. 203–204).

5.3 The challenge of appraising transport interventions by using capabilities

Using the Capabilities Approach for the appraisal of alternative policy scenarios is a
complex task. As the reviewed literature has shown, only a fraction of the academic
works devoted to capabilities has attempted to do so. Two elements appear crucial
here: the definition of suitable distributive principles for assessing policy alternatives,
and the definition of suitable forms for including the approach in evaluation.

Sufficientarianism is an approach that, according to some authors, may be a suitable
reference for capability-based forms of appraisal. According to sufficientarian approaches,
it is necessary “not that everyone should have the same but that each should have
enough” (Frankfurt, 1987, p. 21). This perspective is in line with the idea that it is important
to secure people with the basic capabilities required for having enough freedom of choice
over alternative lives (Sen, 1992). Adopting this approach, also Nahmias-Biran et al. (2017;
Nahmias-Biran & Shiftan 2019) consider that “a transport system should not create a
barrier for persons to achieve a sufficient level of capabilities”, allowing each person
not only to reach essential activities (i.e. achieve sufficient functionings) but also provid-
ing a reasonable level of freedom to choose what they want “to do and be” (i.e. achieve
sufficient capabilities). The Capabilities Approach thus suggests an accessibility sufficiency
threshold that not merely prevents social exclusion, but one that actually guarantees a
reasonable level of freedoms. Public policies should contribute to bringing people
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above this latter sufficiency threshold of accessibility, giving priority to interventions that
enhance the accessibility-as-capability of people below the sufficiency threshold
(Martens, 2017). Clearly, setting such a sufficiency threshold is no simple matter, not in
the least because its level will have to vary across contexts. This line of reasoning thus
leads to a doubly “strong” sufficientarian approach in program and project evaluation
(Casal, 2007): a high sufficiency threshold to guarantee freedoms and a near-complete pri-
ority for benefits flowing to people below that threshold.

Deviating from such a “strong” sufficientarian approach is another proposal found in
the literature: the notion of diminishing marginal value of accessibility improvements.
In line with economic theory, some authors have proposed that the (monetary) value
ascribed to increases in accessibility, i.e. to increases in persons’ freedoms, should be
dependent on people’s current “holdings”: “the higher the current levels of accessibility
of a group, the lower the value ascribed to the accessibility benefits reaped by that
group” (Martens, Di Ciommo, & Papanikolau, 2014). This is a representation of a “weak”
sufficientarian approach (Casal, 2007), in which priority should be given to benefits
flowing to people below the sufficiency threshold, while still systematically accounting
for the improvements received by better-off population groups with substantial “hold-
ings” of accessibility-as-capability.

Irrespective of the sufficientarian approach that is adopted, the inclusion of capabilities
elements in traditional appraisal tools appears to be quite complex. The mixed-method
analytical approach proposed above is useful to assess the current accessibility-as-capa-
bility available to persons in a given setting, but does not allow a direct evaluation of
alternative policies. The most structured attempt in this sense is developed by
Nahmias-Biran and Shiftan (2019). Adopting a weak sufficientarian approach, they
propose using a logsum function to assess persons’ ability to reach activities, thus focus-
ing evaluations on the number and quality of destinations that persons (especially but not
only disadvantaged ones) can reach. They also suggest estimating a “value of capability
gains” that should become part of cost–benefit analyses. These are steps in a promising
direction, but the possible forms of including capability elements within traditional
appraisal techniques still requires much exploration and is definitely a research path
that needs to be further developed.

6. Conclusions: towards transport systems supportive of capabilities

In this paper, we reviewed the academic literature that has linked the Capabilities
Approach and mobility. Considering how the literature conceptualises, examines and
appraises mobility from a capabilities perspective, we proposed a conceptualisation of
accessibility as a capability, based on the key concepts of the Capabilities Approach.
Such a conceptualisation not only provides a more comprehensive take on the Capabili-
ties Approach, but also poses the basis for a pragmatic employment of the Capabilities
Approach in transport planning. The main proposal consists of a twofold evaluative
approach, composed of a top-down, aggregate component (addressing transport
systems, land use configurations, infrastructural interventions and the accessibility that
their interplay provides), and a bottom-up element (shedding light on conversion
factors through an understanding of individual mobility practices, as a reflection of
how mobility is appropriated to achieve opportunities). The two analytical approaches
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not only allow to consider both accessibility and achieved access, but also contribute to a
rich, in-depth, analysis and understanding of the role played by a myriad of conversion
factors that mediate persons’ ability to transform accessibility into achieved access. This
approach, while still in need of further development especially regarding the appraisal
of policy alternatives, does provide a framework to systematically identify populations
and areas that deserve priority interventions, as well as policies that might enhance
either people’s resources or conversion factors.

A capabilities-based perspective to mobility could help to address the growing impor-
tance of mobility to participate in social life and the limitations of current transport plan-
ning approaches to address the concerns of all people, but significant research and
operational advancements are required. First, refined disaggregate evaluations of acces-
sibility and accessibility gains are needed. These should be increasingly able to consider
how conversion factors affect the accessibility of specific groups, accounting for poten-
tially invisible mobility barriers that may question the results of accessibility evaluations.
In doing so, different methods need to complement accessibility evaluations, requiring
significant interdisciplinary efforts. Second, advancements in the assessment of the
relationship between accessibility and activity participation are needed to capture the
contribution of transport and land use systems to the freedoms of differently positioned
people. Refined evaluations, using also new sources of information such as big data, could
be helpful and also support the assessment of how accessibility contributes to one’s well-
being. Third, much work is needed to develop project appraisal based on capabilities, con-
sidering the complexity of establishing indicators that may change according to the
context, as well as the difficulty to modify established evaluative procedures. Nonetheless,
the main challenging element is probably the very conceptualisation proposed by the
Capabilities Approach, whose complexity proves fascinating as the continuous interest
in the approach demonstrates but also elusive when trying to apply it. Continued
study and experimentation, in research and practice, is essential to further develop the
approach into a full-fledged alternative for the current practices of transport planning.
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