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ABSTRACT

Most measures of accessibility depend on the specific context for which they are
used. This paper explores the way measuring accessibility needs to change to meet
the needs of equity both across communities and across generations. The accessi-
bility of a place needs to reflect the accessibility faced by all individuals at that place.
Including equity in investment appraisal raises the problem that implicit lower values
of time for certain groups can lower the value of investments making improvements
to transport in poorer areas more difficult to justify. The Covid-19 pandemic led to
reductions in peak-hour traffic and the decentralisation of residential location as
working from home increased. The move towards net-zero affects mode choice and
changes infrastructure needs. In the longer term, however, this will require a recal-
ibration of mobility needs and housing needs as the cost of movement rises to meet
these new challenges. The paper explores the need to redefine both the economic
mass to which access is sought and the deterrence effect of space recognising that
this will need to reflect the different circumstances of individuals and households.
Accessibility is ultimately a reflection of the general equilibrium of labour, housing
and transport markets.
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1. Introduction

The concept of accessibility lies at the core of understanding how transport
provision affects mobility. Whereas the focus in much earlier research was on
mobility, increasingly the focus has shifted towards a concern with accessibility
(e.g. Handy, 2020). Changes in accessibility form the basis of appraising the
benefits of changes in transport provision through investment. How to measure
accessibility has a long history and most measures relate to a specific context
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rather than being a context-free measure like time, distance or speed. Most
measures have certain elements in common, however. They depend on the ease
of reaching a relevant set of opportunities from a given location, often rendered
in some form of a gravity equation where the opportunities (or economic mass)
are deflated by the distance to those opportunities. Distance may be measured
in the form of linear distance or time or generalised cost. But accessibility thus
depends on the relevant range of opportunities for the activity in questions; it
may differ for work, shopping and leisure activities and work opportunities will
depend on an individual’s qualifications, skills or training. Generalised cost will
vary between different modes. The other dimension that has been introduced
here is the way the accessibility of a place may not reflect the distribution of
accessibilities for households or individuals at that place. This will depend on
their work characteristics, their household responsibilities, and the availability
of different modes of transport. Any final measure of accessibility will depend
on how these various dimensions can be aggregated to get a single measure
of accessibility. Maybe this lies behind the concern expressed by Handy (2020)
that accessibility has not achieved the same status in transportation planning
as it has in the literature on measurement?

As the recognition that the accessibility of a place may not reflect adequately
the accessibility faced by specific individual living at that place has increased,
equity considerations have grown (Lucas et al., 2016). Inequality can depend
onincome, age, physical or mental ability, or responsibilities within a household.
This inequality is becoming recognised in investment appraisal but can be dou-
ble-edged as the implicit lower values of time for certain groups as convention-
ally measured can lower the value of investments designed to improve
accessibility. Hence improvements to transport serving poorer areas may be
more difficult to justify on conventional measures. This includes areas with lower
employment rates and higher proportions of disadvantaged individuals, and
rural areas, where those without access to a car face difficulty in accessing essen-
tial services which are often themselves being reduced or concentrated in areas
with larger local population.

Against this background there are two new factors which may change the
requirements for a useful measure of accessibility. The Covid-19 pandemic saw
a large reduction in the use of mass public transport, which in many areas has
struggled to regain pre-Covid levels. Working from home for at least part of the
week has seen big reductions in peak-hour traffic although this is countered to
some extent by a tendency towards decentralisation of residential location and
thus longer commuting journeys. Similarly, the trend towards more on-line
shopping, including for weekly groceries, has also changed patterns for travel
for that purpose. This implies the need to recalibrate the relevant economic
mass to which access is sought.
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The second factor is the pressure to move towards net-zero in terms of green-
house gas emissions. This initially affects mode choice with an increasing
emphasis on more efficient public transport modes. The move towards
zero-emission vehicles such as electric cars and vans requires a completely new
infrastructure for charging which has in many countries failed to keep pace with
the demand. In the longer term, however, this will not be just about choice of
mode but also about a recalibration of mobility needs and housing needs as
the cost of movement rises to meet these new challenges. This brings the con-
flict between mobility and accessibility into sharp relief.

This paper explores these challenges, reviews possible solutions and assesses
the implications for transport investment appraisal to meet the needs of equity
both across communities and across generations.

2. Concepts of accessibility

The relevance of accessibility to an understanding of both the demand for trans-
port, or more widely mobility, and the evaluation of changes in transport pro-
vision has a long history. There are elements in the work of Dupuit (1844) and
the search for a robust means of measuring the price of overcoming separation
through improved transport has continued. Many of the early statements are
essentially vague and it was the need to make more precise definitions to assist
the development of formal transport models and appraisal methods that led to
a growth in the discussion of accessibility in a more formal way from the late
1950s. Following the work of Carrothers (1956), Hansen (1959) and Wilson (1971),
| made an early contribution to the discussion (Vickerman, 1974) and have
recently returned to thinking about the historical development of the role of
pricing in transport (Vickerman, 2023, 2024). This coincides with a renewed inter-
estin ensuring appraisal methods in transport are consistent with both economic
theory and a growing concern for methods that incorporate the distributional
concerns of the transport justice debate. Two recent Round Tables of the
International Transport Forum have addressed these concerns (ITF, 2020, 2022).

Geurs (2019) has summarised a useful typology of accessibility measures as:
infrastructure-based, location-based, utility-based, and person-based. The typol-
ogy shows a gradual move from a purely transport planning concept of the
effect of a change in generalised cost on traffic flow/demand and the implicit
consumer surplus through a wider concern with the attractiveness of opportu-
nities and the cost of reaching them to a more formal link with the utility of
choice and a recognition that accessibility may vary considerably between dif-
ferent people/households at the same location. Martens (2017,2019) has argued
that this latter shift towards placing people as the central focus is a key to tack-
ling the distributional and social justice questions implicit in planning transport
improvements. Klar et al. (2023) show how different measures of accessibility
can give very different outcomes in terms of the overall evaluation of projects.
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Whilst it is easy to criticise simple measures of accessibility for their failure
on the one hand to comply with economic theory and on the other with the
social dimensions relating to households’or individuals’ability to access a range
of potential opportunities, it is more difficult to define practical metrics that can
be used to evaluate and appraise alternative improvement schemes that respect
these concerns.

Person-based accessibility relates back to the space-time geography pio-
neered by Hagerstrand (1970) that plots both the time and space within which
activities take place. These can be incorporated in the move away from trip-
based modelling of transport towards activity-based models that explicitly focus
on both the locations and time spent in activities for which transport is used
(see Pinjari & Bhat, 2011, for a useful review of concepts and models).

Going further than this, linking mobility to a range of social constructs that
affect mobility potential has been defined as motility (Kaufmann, 2002, 2011;
Kaufmann et al., 2004). Motility offers an approach that combines the social
determinants of utility with theirimpact on mobility and this relates directly to
how a wider definition of accessibility can be evaluated. The key determinants
of variations in mobility/motility are usually seen as income, gender, race and
employment status, but it is also possible that household structure and within
that caring responsibilities can have distinct impacts on outcomes (see Hu et al.,
2023, for a critical review of the issue).

Zamorano and Galilea (2022) propose a set of household typologies to help
in the analysis of what they term “care mobility”. This covers a range of activities
including caring for others, including children, shopping, and housework, some
of which generate a specific type of mobility and others constrain mobility for
other activities. This approach demonstrates that a simple classification by gen-
der loses the richness of the diversity of household types, particularly when
mobility generated by caring activities is concerned. Porath and Galilea (2022)
examine the characteristics of female caregivers’ mobility patterns. They point
out that security issues and the time taken for journeys using a combination of
walking and public transport often make journeys more difficult for women
within the time available given their care responsibilities. This constraint on
mobility means that women frequently are unable to make journeys to satisfy
their own personal needs. This consideration of what is called care (im)mobility
reinforces the view that transport disadvantage cannot be analysed by reference
to simple geographical area averages or single personal characteristics such as
gender or disability but is a more complex multi-dimensional problem that can
only be adequately analysed by a much deeper understanding of the various
crosscutting elements at a household level (Vickerman & Gee, 2024).

But if any of these considerations are to have an impact on how we evaluate
attempts to improve accessibility for disadvantaged groups, there is still the
need for an objective, operational measure. Shiftan et al. (2021) explored arange
of socio-economic based accessibility indicators to assess the impact of a
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proposed new metro and alternatives in Tel Aviv (see ITF, 2022). Using the results
of estimated accessibility impacts on different socio-economic groups it was
shown how it was possible to effect a form of levelling up with greater gains for
lower socio-economic groups. However, it was suggested this analysis should
be kept separate from an overall cost-benefit analysis where these differences
would be less obvious. In a long-term study of the impact of accessibility
improvements via public transport Viguié et al. (2023) showed that whilst the
initial impact was fairly neutral in terms of access to job market opportunities,
through time relocation of both households and employment led to larger gains
for richer households.

The problem with accessibility measured by a physical measure is that it
cannot easily be aggregated across individuals or used to determine the benefits
from changes in transport provision. The usual way in which user-benefits from
transport projects are incorporated into appraisal is through the value of travel
time savings (VTTS). This aggregation of accessibility across individuals might
therefore imply that we need a disaggregation of travel time savings and the
use of different values for different groups. Relating values of travel time savings
to income may result in valuing schemes which benefit richer people more than
those that benefit poorer people. There is a large literature debating the merits
and demerits of such a system (for an empirical assessment see Guzman et al.,
2023). Borjesson and Eliasson (2019), in a review of this issue, identify that vari-
ations across travel times, trip lengths, travel modes and trip purposes may be
more important in defining different marginal utilities of time savings.

3. Changes post covid-19 pandemic

There are three main impacts of the Covid-19 pandemic which cause us to recon-
sider conventional views of accessibility: changes in working practices, changes
in attitudes to the use of public transport and a move to relocate to less densely
populated or more rural locations. It is clearly too early to be certain as to
whether or how long it will be either to return to a pre-pandemic norm or to
stabilise at a new equilibrium, but some trends are discernible (see Vickerman,
2021, for an earlier view of potential longer-term impacts, but there is a growing
literature from around the world on observed changes, see for example Hensher
et al., 2023 for a study in Australia).

The practice of working from home that became prevalent during the lock-
downs experienced in many countries has clearly continued into the post-pan-
demic era albeit in a less extreme form with many office workers only going to
their previously normal place of work on two or three days a week. Whereas
commuting journeys had previously clearly dominated measures of accessibility,
in the new situation a rather wider range of activities and destinations could
become relevant as more flexible working dominates. Evidence from public
transport operators across the world (Transport Strategy Centre, 2023) confirms
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that whilst, with the exception of the Americas, overall public transport ridership
in cities has gradually grown back to between 80 and 100 per cent, and in some
cases more than 100 per cent, of 2019 levels, weekday peaks remain consistently
below pre-pandemic levels and weekend ridership has generally grown back
faster. Similarly, in many countries longer distance, non-commuting, journeys
have shown stronger growth.

The flattening of the peak may reflect two changes. One is a move to more
flexible working in which the availability of on-board wi-fi enables working on
the commuting journey. This may allow workers to arrive at the place of work
later, or leave earlier, whilst continuing to work on the journey. The second is a
possible desire to avoid crowded public transport vehicles as the perception of
both aerial and tactile transmission of infection (see Anupriya et al., 2022, for
some evidence on transmission effects) has led to an attempt to avoid the most
crowded services (Horcher et al., 2022). Bansal et al. (2022) provide some evi-
dence of the way perceptions of crowding change ridership through time.
During the height of the pandemic there was some evidence that private car
traffic did show less reaction, although this was also affected by the response
of public transport operators in reducing service levels to match demand or
imposing social distancing on board vehicles.

Relocation of both residences and workplaces is until now a more speculative
and, if real, longer-term process. If there is confirmation of a tendency towards
a lessening of concentration in core city areas and a move towards less dense
suburban or rural locations this could have significant impacts on overall levels
of accessibility. Less dense concentrations of population or employment are
more difficult to serve efficiently by public transport, particularly mass transit
services such as metros or other rail services. This may reduce levels of accessi-
bility as service levels reduce, a process reinforced by an increasing switch to
private means of transport, whether private car or active transport such as
cycling (including e-bikes) or walking. Such shifts discriminate particularly
against certain groups, the less wealthy, the less physically able etc. These trends
have become particularly pronounced in rural areas as the availability of public
budgets to support what are perceived as uneconomic services has been
reduced at the same time as economic pressures towards increasing concen-
tration have reduced the supply of banks, post offices, health services etc in
these locations. In the UK the number of registered bus routes has fallen by
almost a half since 2010, most happening after 2019 and with the biggest fall
of 17.5% between 2022 and 2023 (Traffic Commissioners for Great Britain,
annual). The number of passenger journeys by bus fell by around 40% from
2010, with a steady decline until 2019 and then a significant fall during the
pandemic with numbers only returning slowly. The number of buses fell by
around 18% over this period (Department for Transport, 2023). Although Covid
has accelerated the trend it was already well established before the pandemic.
Such changes discriminate particularly against certain groups, the less wealthy,
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the less physically able etc., at the same time as economic pressures towards
increasing concentration have reduced the supply of banks, post offices, health
services and similar services in the locations less easy to serve effectively. It is
notable that the use of concessionary travel passes (mainly for older or disabled
passengers) has fallen by 36 per cent post-pandemic (Chartered Institute of
Logistics and Transport (CILT), 2023).

This gives us a set of contradictory pressures with the search for cost savings
leading organisations to want to increase the concentration of services into
larger operations at fewer locations, but those locations being deconcentrated
spatially. This potentially reduces the traditional view of agglomeration with
firms seeking externalities and is part of the process which Venables (2017) has
referred to as “expanding cities and connecting cities”. Better inter-city commu-
nications enable firms to interact effectively with firms in other cities without
being physically close, a process aided by the substitution of virtual communi-
cations (including working from home and virtual conferences) for in-person
meetings. Whilst this may work for business-to-business connectivity it imposes
costs on consumers wanting in-person contact with firms, and potentially on
the firm’s labour force. The expanding city (in the Venables model) may be better
connected with its competitors but less well connected internally. This decon-
centration of the expanding city imposes differential costs on individuals and
groups with different accessibilities.

This suggests that the relevant components of accessibility are changing for
both work and non-work journeys that will have implications for the willingness
to pay and the evaluation of individual trips and hence on appraisal. Changing
journey lengths, changing perceptions of crowding and security and changing
implicit values of time all have an effect and will have differing effects on dif-
ferent groups of people. But this may not involve a simple transfer of value from
centre to periphery. Schouten and Kawano (2024) suggest from a study of real
estate prices in Tokyo that properties with lower access to transit facilities
showed stronger price growth than in previous periods, but this did not detract
from continuing growth in better accessed locations.

4, The effects of net-zero

The commitment by most developed countries to achieving net-zero by dates
between 2035 and 2050 as a response to global climate change also poses issues
for future accessibility. The question is again largely one of distributional prob-
lems. There are two main issues here: the costs of upgrading the vehicle fleet
to reduce emissions and the impact on mobility.

The move towards low or zero emission vehicles is already underway in both
private and public transport with the electrification of rail modes, the introduc-
tion of hybrid buses and cars using both internal combustion and electric motors
and the move towards fully electric vehicles or alternative fuels such as hydrogen
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power. Given the additional cost of such vehicles due both to the adoption of
new technologies and the cost of raw materials such as for batteries govern-
ments have tried to encourage switching through various incentives such as
grants for purchase and discounts on annual taxation. Public budgets also suffer
from the reduction in revenues from traditional fuel taxes. These incentives for
the private buyer are gradually being withdrawn in many countries and the loss
of fuel tax revenues is leading to greater pressure towards the introduction of
general road pricing schemes. Similarly grants towards bus operators to help
in the transition to electric fleets are important (Wang et al., 2024), but such
grants may be likely to be more limited lifter the initial adoption. The problem
constraining the switchover for private vehicles is also the failure of the neces-
sary charging infrastructure to keep pace with the size of the fleet (Globisch
et al., 2019). Here the usual accessibility issue arises as those living in housing
with dedicated car parking on private drives can instal charging equipment and
charge overnight, those in denser residential areas without a dedicated parking
space or garage will need to rely on public charging points which may be faster
but more expensive and subject to congestion (Gan, 2023).

There is also a move towards the creation of low emission zones in congested
urban areas. These restrict free entry to vehicles which meet specific criteria and
impose additional charges on those which do not. The evidence on their effec-
tiveness as a stand-alone policy is mixed (Ma et al., 2021; Prieto-Rodriguez et al.,
2022), but as part of a coherent set of pollution reducing ensures they have their
place. Since older and more polluting vehicles are often owned by those with
lower incomes and such individuals are often also more likely to have jobs with
hours of work or locations outside the normal hours for convenient public trans-
port, this presents a further reduction of accessibility. Scrappage schemes that
provide a financial incentive to replace older vehicles may help but still require
a significant outlay by those seeking to take advantage of such schemes. The
key problem here is the mismatch between mobility needs and the demands
of pollution reducing schemes. This reflects a further way in which conflicts of
interest arise that is not sufficiently met in policy decision making. The interests
of different stakeholder groups may reflect their economic power rather than
their needs.

The introduction of zero-emission buses requires a consistent approach
between the different actors involved in both the planning and operation of
local transport (Aslund & Pettersson-Lofstedt, 2023; Hensher, 2021) The cost of
zero emission vehicles for public transport services may also restrict their use
to denser routes where revenues are sufficient to make them economic.
Maintaining lighter trafficked routes may require even larger subsidies that
often results in routes being abandoned. These are more likely to be in already
poorly served rural areas. Different policy objectives come into conflict with the
unintended consequences of other policies the cost of which needs to be fac-
tored in.
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The transition to a net-zero economy has profound implications for transport
as the biggest polluting sector. These changes will affect both public and private
transport and seem likely to have an impact on mobility and the accessibility
costs faced by different groups in the population.

5. Dealing with accessibility concerns in appraisal

Appraisal typically focuses on the easily measurable impacts of transport
improvement, dominated by time savings and reductions in accident costs as
for example in the UK Transport Appraisal Guidance (Department for Transport,
2022). Time savings in particular pose distributional problems but as Shiftan
et al. (2021) and others have shown it is possible to refine such accessibility
measures to allow for the distributional impact. But this only goes part of the
way to reflect the factors discussed above. The traditional appraisal approach
is rooted in a partial equilibrium model that focuses only on the demand and
supply in the transport sector and assumes that the rest of the world is under
conditions of perfect competition so that any changes in the price/cost of trans-
port are passed directly through into the cost of transport using sectors. If we
move to the general equilibrium setting implicit in the introduction of wider
economic impacts, it is not just a question of applying distributional weights
but requires a deeper examination of the way accessibility changes impact on
welfare more widely than just the direct transport users.

The question thus arises as to whether the changes in accessibility implied
by the above discussion of the impacts of the Covid-19 pandemic and the push
to net-zero lead to changes in the approach to accessibility in appraisal. If, as
suggested, the changes implied lead to a widening of the variation in accessi-
bility experienced by individuals and households then it seems imperative to
question the validity of simple area-based measures of accessibility as the basis
for the changes in welfare resulting from a transport improvement. Since time
savings typically comprise the majority of welfare gains to the user in appraisal,
allowance for the variation in the value of such savings between individuals for
each journey purpose, or for a given individual between different journey pur-
poses, and in both through time is a critical step.

The wider economic impacts literature has focussed primarily on the way
transport improvements can impact on productivity through accessibility-in-
duced changes in agglomeration (Graham, 2007; Graham et al., 2022; Venables,
2007), but this does not allow for the more dynamic effects operating through
relocation and changes in urban form (Glaeser, 2022). Venables (2017) has
explored the ways that such changes may operate within and between cities.
The question here is whether the changes in workplace post-pandemic have
changed the agglomeration impacts of improving accessibility. The implication
here would be that effective density or economic mass may be less important.
However, the empirical evidence is largely anecdotal and has been changing
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quite rapidly as first there was seen to be a reduction, particularly in office work-
space in city centres, but more recently this trend seems to have been stopped
if not reversed with a move to a return to office working at least on a minimum
number of days per week. Delbosc and Kent (2024) summarise research that
has been carried out and look particularly at the extent to which employers
have accepted the concept of working from home as a normal part of the
employee contract and the impact that has had on commuting. Hensher et al.
(2021) considered evidence from the earlier stages of the pandemic on the likely
impact on the value of time for use in appraisal suggesting that it implies an
increase in the value. Gong et al. (2024) have modelled the joint impact on
residential location and commuting choice showing how decentralisation that
might increase commuting costs can be mitigated by working from home or
telecommuting. Caulfield and Charly (2022) have explored the potential of a
middle way in which remote working hubs closer to a residential location can
obviate the need to travel to a major centre but provide the range of facilities
normally found in an office. This might imply a fragmentation of the economic
mass with some loss of agglomeration benefits but avoiding a complete loss
whilst increasing the welfare of workers by reducing commuting time and cost.

The dynamic effects operating through the growth of new firms and the
relocation of existing firms is an important response to changing accessibility
that may either reinforce the agglomeration effect on productivity or in some
cases operate in a different direction. The unpredictability of such changes is
consistent with the new economic geography models developed by Krugman
(1991) and Fujita et al. (1999). Whilst these models show that improved transport
can have either centralising or decentralising effects, they do not fully consider
the second-round consequences of any resulting changes in accessibility for
residents of gaining or losing cities. In part this is because of a rather basic
representation of the transport sector in terms of iceberg costs (the transport
of goods is shown as equivalent to a loss of value from the factory gate cost to
the delivered price at the destination) rather than allowing for the generalised
costincluding the cost of time and other factors affecting the transport choice
more familiar from passenger transport models.

Work on the impact of high-speed rail on firm location suggests that there
is relocation relative to access to new stations (Carbo et al., 2019) although this
may involve a more complicated assessment of balancing the attraction of local
transport with access to the high-speed rail station (Chen & Vickerman, 2020).
Recent developments of so-called quantitative spatial models that aim to fuse
insights from urban economics with new economic geography (Redding & Rossi-
Hansberg, 2017) offer a further new approach to this issue and have already
been used to provide some insights into the impact of high-speed rail in Japan
(Hayakawa et al., 2023), although the representation of the detail of the trans-
port sector remains too basic to provide real insight into the welfare impacts
necessary for a full appraisal.
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6. Conclusions

The focus of this paper has been on the ways in which our understanding of
accessibility has shifted from a largely geographical notion of the relative loca-
tion of places that can be measured by distance or time to a more complex
notion of individual or household access to activities by available means of
transport. This evolution has been amplified by the impact of two major exter-
nal forces, the Covid pandemic and the push towards net-zero in response to
the climate crisis. These forces do not operate uniformly across the population,
and they highlight many existing imbalances in the provision of transport,
especially local public transport and particularly in less densely populated
areas. This has serious consequences for the modelling of the effects of a
change in transport provision and particularly its appraisal to reflect the
changes in the welfare of both transport users and the wider community. A
general equilibrium approach is needed that brings together all the elements
that have a spatial dimension: labour markets, housing markets, investment
decisions and above all transport. Frequently in such models the transport
market is the one that is not modelled effectively, for example the reliance on
the iceberg concept in new economic geography models, whereas in practice
the way different modes of transport are delivered can make real perceived
accessibility very different from ones based solely on distance and time costs.
Developing quantitative spatial models to include a better representation of
the transport sector is a useful way forward here (see Cusson et al.,, 2024, for
an initial approach).

This has serious implications for future transport policy and raises the key
question of how the governance of transport can reflect the interest of all users
and potential users against a background of increasing public sector financial
stringency (for a further discussion of this see Vickerman, 2021, 2024). This paper
has shown that there is a considerable research agenda to update our under-
standing of accessibility and how it can be used in transport planning and policy.
Redefining economic mass to reflect the diversification of activities and ensuring
that the deterrence effect truly reflects real access to all modes is just one part
of that as is a more accurate representation of the transport sector in forecasting
models. Against a background of changing working practices and public sector
financial constraints this will impose an ever-changing framework for analysis.

Disclosure statement

No potential conflict of interest was reported by the author(s).

ORCID
Roger Vickerman (%) http://orcid.org/0000-0003-4258-8474



12 R. VICKERMAN

References

Anupriya, Bansal, P, & Graham, D. J. (2022). Modelling the propagation of infectious
disease via transportation networks. Scientific Reports, 12(1), 20572. https://doi.
org/10.1038/541598-022-24866-3

Aslund, V., & Pettersson-Léfstedt, F. (2023). Rationales for transition to electric buses in
Swedish public transport. Research in Transportation Economics, 100, 101308. https://
doi.org/10.1016/j.retrec.2023.101308

Bansal, P, Horcher, D, & Graham, D. J. (2022). A dynamic choice model to estimate the
user cost of crowding with large-scale transit data. Journal of the Royal Statistical
Society Series A: Statistics in Society, 185(2), 615-639. https://doi.org/10.1111/
rssa.12804

Borjesson, M., & Eliasson, J. (2019). Should values of time be differentiated? Transport
Reviews, 39(3), 357-375. https://doi.org/10.1080/01441647.2018.1480543

Carbo, J. M., Graham, D. J., Anupriya, Casas, D., Melo, P. C. (2019). Evaluating the causal
economic impacts of transport investments: evidence from the Madrid-Barcelona
high speed rail corridor. Journal of Applied Statistics, 46(9), 1714-1723 https://doi.org
/10.1080/02664763.2018.1558188

Carrothers, G. A. P. (1956). An historical review of the gravity and potential concepts of
human interaction. Journal of the American Institute of Planners, 22(2), 94-102. https://
doi.org/10.1080/01944365608979229

Caulfield, B, & Charly, A. (2022). Examining the potential environmental and travel time
saved benefits of remote working hubs. Transport Policy, 127, 139-147. https://doi.
org/10.1016/j.tranpol.2022.08.017

Chartered Institute of Logistics and Transport (CILT). (2023). The impact of covid on
English national concessionary travel journeys. https://ciltuk.org.uk/Portals/0/CILT_
ENCTJ.pdf?ver=2023-12-18-124350-017.

Chen, C-L., & Vickerman, R. W. (2020, December). Impacts of high-speed rail on new firm
formation [Paper presentation]. 25th Annual Conference of the Hong Kong Society
for Transport Studies, Hong Kong.

Cusson, T. P, Horcher, D., Vickerman, R., & Graham, D. J. (2024). QSMs for transport
appraisal: A unified general equilibrium approach to cost-benefit analysis. Paper for
ITEA Annual Conference, Leeds, UK, June.

Delbosc, A., & Kent, J. (2024). Employee intentions and employer expectations: a mixed
methods systematic review of “post-COVID" intentions to work from home. Transport
Reviews, 44(2), 248-271. https://doi.org/10.1080/01441647.2023.2259100

Department for Transport. (2022). Transport analysis guidance. https://www.gov.uk/
guidance/transport-analysis-guidance-tag

Department for Transport. (2023). Bus statistics data tables. https://www.gov.uk/
government/statistical-data-sets/bus-statistics-data-tables#local-bus-passenger-
journeys-bus01

Dupuit, J. (1844). De la mesure de 'utilité des travaux publics. Annales Des Ponts et
Chaussées, 8,332-375.

Fujita, M., Krugman, P. R,, & Venables, A. J. (1999). The spatial economy: Cities, regions and
international trade. MIT Press.

Gan, Z. (2023). Do electric vehicle charger locations respond to the potential charging
demands from multi-unit dwellings? Evidence from Los Angeles County. Transport
Policy, 138, 74-93. https://doi.org/10.1016/j.tranpol.2023.04.012

Geurs, K. (2019). Accessibility and transport appraisal: approaches and limitations,
International Transport Forum Discussion Papers No. 2020/22. OECD Publishing.


https://doi.org/10.1038/s41598-022-24866-3
https://doi.org/10.1038/s41598-022-24866-3
https://doi.org/10.1016/j.retrec.2023.101308
https://doi.org/10.1016/j.retrec.2023.101308
https://doi.org/10.1111/rssa.12804
https://doi.org/10.1111/rssa.12804
https://doi.org/10.1080/01441647.2018.1480543
https://doi.org/10.1080/02664763.2018.1558188
https://doi.org/10.1080/02664763.2018.1558188
https://doi.org/10.1080/01944365608979229
https://doi.org/10.1080/01944365608979229
https://doi.org/10.1016/j.tranpol.2022.08.017
https://doi.org/10.1016/j.tranpol.2022.08.017
https://ciltuk.org.uk/Portals/0/CILT_ENCTJ.pdf?ver=2023-12-18-124350-017
https://ciltuk.org.uk/Portals/0/CILT_ENCTJ.pdf?ver=2023-12-18-124350-017
https://doi.org/10.1080/01441647.2023.2259100
https://www.gov.uk/guidance/transport-analysis-guidance-tag
https://www.gov.uk/guidance/transport-analysis-guidance-tag
https://www.gov.uk/government/statistical-data-sets/bus-statistics-data-tables#local-bus-passenger-journeys-bus01
https://www.gov.uk/government/statistical-data-sets/bus-statistics-data-tables#local-bus-passenger-journeys-bus01
https://www.gov.uk/government/statistical-data-sets/bus-statistics-data-tables#local-bus-passenger-journeys-bus01
https://doi.org/10.1016/j.tranpol.2023.04.012

SUSTAINABLE TRANSPORT AND LIVABILITY 13

Glaeser, E. (2022). Infrastructure and urban form. In J.A. Goméz-lbdihez and Z. Liu
(Eds.), Infrastructure economics and policy (pp. 91-119). Lincoln Institute of Land
Policy.

Globisch, J., PI6tz, P, Ditschke, E., & Wietschel, M. (2019). Consumer preferences for
public charging infrastructure for electric vehicles. Transport Policy, 81, 54-63. https://
doi.org/10.1016/j.tranpol.2019.05.017

Gong, Z,, Liu, W., & Zhang, F. (2024). Residential location choices and commuting pat-
terns considering telecommuting. Transport Policy, 153, 54-67. https://doi.
org/10.1016/j.tranpol.2024.05.010

Graham, D. J. (2007). Agglomeration, productivity and transport investment. Journal of
Transport Economics and Policy, 41, 317-343.

Graham, D. J., Horcher, D., & Vickerman, R.W. (2022). Infrastructure and the competitive-
ness of cities. In J.A. Goméz-lbanez & Z. Liu (Eds.), Infrastructure economics and policy
(pp. 120-139). Lincoln Institute of Land Policy.

Guzman, L. A., Cantillo-Garcia, V. A., Oviedo, D., & Arellana, J. (2023). How much is acces-
sibility worth? Utility-based accessibility to evaluate transport policies. Journal of
Transport Geography, 112, 103683. https://doi.org/10.1016/j.jtrangeo.2023.103683

Hagerstrand, T. (1970). What about people in regional science? Papers of the Regional
Science Association, 24, 7-21.

Handy, S. (2020). Is accessibility an idea whose time has finally come? Transportation
Research Part D: Transport and Environment, 83, 102319. https://doi.org/10.1016/j.
trd.2020.102319

Hansen, W. G. (1959). How accessibility shapes land use. Journal of the American Institute
of Planners, 25(2), 73-76. https://doi.org/10.1080/01944365908978307

Hayakawa, K., Koster, H., Tabuchi, T., & Thisse, J. F. (2023). High-speed rail and the spatial
distribution of economic activity: Evidence from Japan’s Shinkansen. RIETI Discussion
Paper Series 21-E-003 https://www.rieti.go.jp/jp/publications/dp/21e003.pdf

Hensher, D. A. (2021). The case for negotiated contracts under the transition to a green
bus fleet. Transportation Research Part A: Policy and Practice, 154, 255-269. https://
doi.org/10.1016/j.tra.2021.10.006

Hensher, D. A., Beck, M. J,, & Balbontin, C. (2021). What does the quantum of working
from home do to the value of commuting time used in transport appraisal?
Transportation Research Part A: Policy and Practice, 153, 35-51. https://doi.
org/10.1016/j.tra.2021.09.001

Hensher, D. A., Beck, M. J., & Balbontin, C. (2023). Working from home 22 months on
from the beginning of Covid-19: What have we learned for the future provision of
transport services? Research in Transportation Economics, 98, 101271. https://doi.
org/10.1016/j.retrec.2023.101271

Horcher, D., Singh, R., & Graham, D. J. (2022). Social distancing in public transport:
mobilising new technologies for demand management under the Covid-19 crisis.
Transportation, 49(2), 735-764. https://doi.org/10.1007/s11116-021-10192-6

Hu,Y., van Wee, B., & Ettema, D. (2023). Intra-household decisions and the impact of the
built environment on activity-travel behavior: A review of the literature. Journal of
Transport Geography, 106, 103485. https://doi.org/10.1016/j.jtrange0.2022.103485

ITF. (2020). Accessibility and transport appraisal: Summary and conclusions, ITF roundtable
reports, No. 182. OECD Publishing.

ITF. (2022). Broadening transport appraisal: Summary and conclusions, ITF roundtable
reports, No. 188. OECD Publishing.

Kaufmann, V. (2002). Re-thinking mobility. Ashgate.

Kaufmann, V. (2011). Rethinking the city: Urban dynamics and motility. EPFL Press.


https://doi.org/10.1016/j.tranpol.2019.05.017
https://doi.org/10.1016/j.tranpol.2019.05.017
https://doi.org/10.1016/j.tranpol.2024.05.010
https://doi.org/10.1016/j.tranpol.2024.05.010
https://doi.org/10.1016/j.jtrangeo.2023.103683
https://doi.org/10.1016/j.trd.2020.102319
https://doi.org/10.1016/j.trd.2020.102319
https://doi.org/10.1080/01944365908978307
https://www.rieti.go.jp/jp/publications/dp/21e003.pdf
https://doi.org/10.1016/j.tra.2021.10.006
https://doi.org/10.1016/j.tra.2021.10.006
https://doi.org/10.1016/j.tra.2021.09.001
https://doi.org/10.1016/j.tra.2021.09.001
https://doi.org/10.1016/j.retrec.2023.101271
https://doi.org/10.1016/j.retrec.2023.101271
https://doi.org/10.1007/s11116-021-10192-6
https://doi.org/10.1016/j.jtrangeo.2022.103485

14 R. VICKERMAN

Kaufmann, V., Bergman, M. M., & Joye, D. (2004). Motility: mobility as capital. International
Journal of Urban and Regional Research, 28(4), 745-756. https://doi.
org/10.1111/j.0309-1317.2004.00549.x

Klar, B., Lee, J., Long, J. A., & Diab, K. (2023). The impacts of accessibility measure choice
on public transit project evaluation: A comparative study of cumulative, gravi-
ty-based and hybrid approaches. Journal of Transport Geography, 106, 103508.
https://doi.org/10.1016/j.jtrange0.2022.103508

Krugman, P. (1991). Increasing returns to scale and economic geography. Journal of
Political Economy, 99(3), 483-499. https://doi.org/10.1086/261763

Lucas, K., van Wee, B., & Maat, K. (2016). A method to evaluate equitable accessibility:
combining ethical theories and accessibility-based approaches. Transportation,
43(3), 473-490. https://doi.org/10.1007/s11116-015-9585-2

Ma, L., Graham, D. J., & Stettler, M. E. J. (2021). Has the ultra low emission zone in London
improved air quality? Environmental Research Letters, 16(12), 124001. https://doi.
org/10.1088/1748-9326/ac30c1

Martens, K. (2017). Transport justice: designing fair transportation systems. Routledge.

Martens, K. (2019). A people-centred approach to accessibility, International Transport
Forum Discussion Papers No. 2020/24. OECD Publishing.

Pinjari, A. R., & Bhat, C. R. (2011). Activity-based travel demand analysis. In A. de Palma,
R. Lindsey, E. Quinet, & R. Vickerman (Eds.), A handbook of transport economics (pp.
213-248). Edward Elgar.

Porath, K., & Galilea, P. (2022). Towards sustainable transport: giving voice to women in
public transport and understanding “(in)mobility of care”. Paper to Workshop 7,
Thredbo 17 Conference, Sydney, Australia.

Prieto-Rodriguez, J., Perez-Villadoniga, M. J., Salas, R., & Russo, A. (2022). Impact of
London toxicity charge and ultra low emission zone on NO,. Transport Policy, 129,
237-247. https://doi.org/10.1016/j.tranpol.2022.10.010

Redding, S. J.,, & Rossi-Hansberg, E. (2017). Quantitative spatial economics. Annual
Review of Economics, 9(1), 21-58. https://doi.org/10.1146/annurev-econom-
ics-063016-103713

Schouten, A., & Kawano, Y. (2024). COVID-19 and the demand for transit access:
Residential real estate prices in the Tokyo metropolitan area. Journal of Transport
Geography, 114, 103742. https://doi.org/10.1016/j.jtrange0.2023.103742

Shiftan, Y., Sharava, N, Shiftan, Y., & Martens, K. (2021). Accounting for equity in trans-
port appraisal”. Paper commissioned for the ITF Roundtable “Broadening Appraisal
to Capture the Full Impact of Transport Investments”, 29 September-1 October 2021.

Traffic Commissioners for Great Britain. (annual). Annual reports to the secretary of
state. https://www.gov.uk/government/collections/traffic-commissioners-annual-
reports

Transport Strategy Centre. (2023). COVID-19 cross-group benchmarking review of recent
activities:  public  report.  https://www.imperial.ac.uk/media/imperial-college/
research-centres-and-groups/centre-for-transport-studies/tsc/applied-news-and-
papers/Imperial-College-London-TSC--Benchmarking-Review-of-Recent-Activities-
(Public-Report)--February-2023.pdf

Venables, A. J. (2007). Evaluating urban transport improvements: cost-benefit analysis
in the presence of agglomeration and income taxation. Journal of Transport
Economics and Policy, 41, 173-188.

Venables, A. J. (2017). Expanding cities and connecting cities: Appraising the effects of
transport improvements. Journal of Transport Economics and Policy, 51, 1-19.


https://doi.org/10.1111/j.0309-1317.2004.00549.x
https://doi.org/10.1111/j.0309-1317.2004.00549.x
https://doi.org/10.1016/j.jtrangeo.2022.103508
https://doi.org/10.1086/261763
https://doi.org/10.1007/s11116-015-9585-2
https://doi.org/10.1088/1748-9326/ac30c1
https://doi.org/10.1088/1748-9326/ac30c1
https://doi.org/10.1016/j.tranpol.2022.10.010
https://doi.org/10.1146/annurev-economics-063016-103713
https://doi.org/10.1146/annurev-economics-063016-103713
https://doi.org/10.1016/j.jtrangeo.2023.103742
https://www.gov.uk/government/collections/traffic-commissioners-annual-reports
https://www.gov.uk/government/collections/traffic-commissioners-annual-reports
https://www.imperial.ac.uk/media/imperial-college/research-centres-and-groups/centre-for-transport-studies/tsc/applied-news-and-papers/Imperial-College-London-TSC–-Benchmarking-Review-of-Recent-Activities-(Public-Report)–-February-2023.pdf
https://www.imperial.ac.uk/media/imperial-college/research-centres-and-groups/centre-for-transport-studies/tsc/applied-news-and-papers/Imperial-College-London-TSC–-Benchmarking-Review-of-Recent-Activities-(Public-Report)–-February-2023.pdf
https://www.imperial.ac.uk/media/imperial-college/research-centres-and-groups/centre-for-transport-studies/tsc/applied-news-and-papers/Imperial-College-London-TSC–-Benchmarking-Review-of-Recent-Activities-(Public-Report)–-February-2023.pdf
https://www.imperial.ac.uk/media/imperial-college/research-centres-and-groups/centre-for-transport-studies/tsc/applied-news-and-papers/Imperial-College-London-TSC–-Benchmarking-Review-of-Recent-Activities-(Public-Report)–-February-2023.pdf

SUSTAINABLE TRANSPORT AND LIVABILITY 15

Vickerman, R. W. (1974). Accessibility, attraction and potential: a review of some con-
cepts and their use in determining mobility. Environment and Planning A: Economy
and Space, 6(6), 675-691. https://doi.org/10.1068/a060675

Vickerman, R. W. (2021). Will Covid-19 put the public back in public transport? A UK per-
spective. Transport Policy, 103, 95-102. https://doi.org/10.1016/j.tranpol.2021.01.005

Vickerman, R. W. (2023). History of transport pricing. In A. Tirachini, D. Horcher, & E.
Verhoef (Eds.), Handbook on transport pricing and finance (pp. 9-23). Edward Elgar.

Vickerman, R.W. (2024). The transport problem: The need for consistent policies on pric-
ing and investment. Transport Policy, 149, 49-58. https://doi.org/10.1016/j.tran-
p0l1.2024.02.009

Vickerman, R. W,, & Gee, J. (2024). Sustainable transport systems designed to meet the
needs of both users and residents. Research in Transportation Economics, 103, 101400.
https://doi.org/10.1016/j.retrec.2023.101400

Viguié, V., Liotta, C,, Pfeiffer, B., & Coulombel, N. (2023). Can public transport improve acces-
sibility for the poor over the long term? Empirical evidence in Paris, 1968-2010. Journal
of Transport Geography, 106, 103473. https://doi.org/10.1016/j.jtrange0.2022.103473

Wang, Z, Yu, J, Chen, A, & Fu, X. (2024). Subsidy policies towards zero-emission bus
fleets: a systematic technical-economic analysis. Transport Policy, 150, 1-13. https://
doi.org/10.1016/j.tranpol.2024.02.022

Wilson, A. G. (1971). A family of spatial interaction models. Environment and Planning A,
3,1-32.

Zamorano, D., & Galilea, P. (2022). Construction and definition of household typologies
to understand and quantify care mobility from a gender perspective. Paper to
Workshop 7, Thredbo 17 Conference, Sydney, Australia.


https://doi.org/10.1068/a060675
https://doi.org/10.1016/j.tranpol.2021.01.005
https://doi.org/10.1016/j.tranpol.2024.02.009
https://doi.org/10.1016/j.tranpol.2024.02.009
https://doi.org/10.1016/j.retrec.2023.101400
https://doi.org/10.1016/j.jtrangeo.2022.103473
https://doi.org/10.1016/j.tranpol.2024.02.022
https://doi.org/10.1016/j.tranpol.2024.02.022

