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Sustainable Urban Mobility



Mobility that allows people to move 
around in a safe, convenient, and 
pleasant manner, and that 
promotes personal health and 
wellbeing while having a limited 
impact on the environment. 

Sustainable Urban Mobility



Overview

1. Context 

The changing nature of travel.

The triple crisis (and role of sustainable urban mobility).

The response - The Sustainable Mobility Paradigm | Built Environment and Health and Wellbeing.

The role of spatial planning in supporting sustainable urban mobility.

2. Evidence from the (a) Understanding Walking and Cycling study (b) cycle BOOM study

3. Summary reflection 
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Source: Bertolini, L (2017) Planning the Mobile Metropolis. Figure 1 .1 [p3] & Figure 1.2 [p4]

Until industrial revolution people travelled much less – a few kms a 
day.

Trend in travel reflects a change in transport technology, activity 
patterns and travel behaviour.

Growth in home to work distance and dramatic increase in speed 
enabled by car since the 1950s.

Time-space compression (Harvey, 1989) Speeding up and spreading 
out precipitated by technology, communication, economic structure. 

The changing nature of travel



The Mobility Dilemma
Built a society that depends on mobility but this comes at a cost

BENEFITS

• Increase in range of ‘choice’ on where and how 
to live work and spend leisure time.

• Increase in quantity and diversity of available 
goods and services.

• For most part, improved the standard of living.

COSTS

• Environmental costs: depletion of resources; 
emission of greenhouse gases and local 
pollution; disruption of natural ecosystems.

• Social costs: traffic related KSIs; severance of 
communities; social exclusion; erosion of public 
space; decrease liveability; sedentary 
lifestyles-obesity; airborne related diseases.

• Economic costs: productivity loss due to 
congestion; disproportionate investment in 
roads to keep car system going.



“There are absolute limits to the amount of 
traffic that can be accepted In towns, 
depending on their size and density, but up 
to those limits, providing a civilised 
environment is to be retained or created, the 
level of vehicular accessibility a town can 
have depends on its readiness to accept and 
pay for the physical changes required.... The 
choice is society’s” 

Buchanan Report: Traffic in Towns, 1963.



The UK policy response to projected traffic growth 

‘Traffic in Towns’ Report (1963) recommends 
comprehensive redevelopment incorporating 
new network of urban motorways  and 
distributor roads enclosing ‘environmental areas’.

During 1960s,1970s & 1980s, UK Government 
response was to invest in expanded highway 
networks.

Since 1990s general a break with that way of 
thinking e.g. PPG13, Prescott’s 1998 Integrated 
Transport White Paper.



The Triple Crisis: The role of transport and mobility 

Supporting an Ageing 
Society

Tackling the 
Climate 
Emergency

Promoting 
Health & 
Wellbeing

Sustainable,
Healthy, and 
Just, Mobility 



The Sustainable Mobility Paradigm
Banister D (2008) The Sustainable Mobility Paradigm,  Transport Policy, 15, 2.

Questioned the underlying principles of conventional transport planning that can lead to degradation and 
disparities in health and environmental sustainability.

Mapped an alternative sustainable mobility paradigm within which to investigate the complexity of cities that 
focuses on four key challenges in the field namely:

1. reducing the need to travel through the use of Information Communication Technology (ICT); 

2. a modal shift away from private cars towards walking and cycling and public transport; 

3. implementation of land use policies that reduce distance to activities; and, 

4. technological developments in vehicle design and efficiencies. 

Challenge of achieving this paradigm is gaining public confidence and acceptability (which in turn generates 
political acceptability) to support these measures through an active process of involvement that is truly 
participatory and inclusive. 



Built Environment and Health and Wellbeing

Widely believed that built 
environmental design supportive of 
active mobility could help to promote 
moderate physical activity, delay 
biological ageing and age-related 
conditions, and improve overall health 
and wellbeing.

Experts in public health, planning, and 
transport, are now focused on how 
healthy and sustainable transport 
systems can be achieved, and how 
health disparities between wealthy 
and more deprived areas can be 
closed.

For example, see landmark study 
published by Professor Sir Michael 
Marmot and his team – Marmot et al. 
(2010) Fair Society, Healthy Lives: The 
Marmot Review



Spatial Planning: Compact Urban Form

Policy makers trying to 
encourage more walking and 
cycling through different 
measures.

Walking and cycling more sensitive to distance between activities.

Generally assumed that densely populated areas where there is a mix of activities 
located within a highly connected street network encourages more walking and 
cycling.

A vision of well-designed, 
compact and connected 
cities that support a 
diverse range of land uses 
and that integrate public 
transport, walking and 
cycling and reduce the 
need for car use.

Source: Fig2.8 in TaUR. Andrew Wright Associates 
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Land use activities as the source of 
travel (‘trip generation’)

Transport both the product of land use activity and the determinant.

Transport configuration determines 
pattern of travel (‘trip distribution’)  

Inter-action between land use 
and transport underpins case for 

integrated spatial planning.

“Just as changes in kind or intensity of land use by establishments brings pressures for changes in the channels 
of movement, changes in channels tend to affect the distributions of establishments by altering existing paths 
of movements and avenues of accessibility.” 

Mitchell and Rapkin (1954, p131)



Newman & Kenworthy’s Classic Study

(Ewing et al. 2017) 



Cevero and Krockelman’s 3Ds

“The research finds that density, land-use 
diversity, and pedestrian-oriented designs 
generally reduce trip rates and encourage 
non-auto travel in statistically significant ways, 
though their influences appear to be fairly 
marginal.”

Robert Cervero  Kara Kockelman (1997) Travel demand and the 3Ds: Density, diversity, and design
Transportation Research Part D: Transport and Environment Volume 2, Issue 3, September 1997, Pages 199-219

Density Diversity Design 



Ewing et al. Update on Newman and Kenworthy 
Ewing, Reid & Hamidi, Shima & Tian, Guang & Proffitt, David & Tonin, Stefania & Fregolent, Laura. (2017). Testing Newman and 
Kenworthy’s Theory of Density and Automobile Dependence. Journal of Planning Education and Research. 38. 

Important co-founders – personal income & highway capacity. 

More than density - distribution of population (e.g. in relation to employment) and land use mix.



Source: Fig 3.1 p72 Newman and Kenworthy

Interacting Factors that explain different levels of transport fuel use in cities

[Ed] 
And…cultures 

of mobility



Research agenda on ‘walkability’ and ‘cyclability’

Research centred in urban planning and transportation field but major 
increase interest amongst health science researchers given concerns about 
sedentary lifestyles.

Approaches include comparison of neighbourhoods in relation to their 
‘walkability’ and ‘cyclability’ and correlation and regression analyses of 
large datasets.

Tends to support hypothesis that built form affects levels of walking 
and cycling (Saelens et al., 2003)

Obesogenic environments

Active travel 

Cyclability 

Walkability 





To develop better understanding of the complex ways in which 
households and individuals make everyday travel decisions about 
short trips in urban areas

To provide new evidence of how different individuals and 
households make decisions about walking and cycling and how they 
respond to different interventions by focusing on neglected areas of 
micro-scale household decision making , within the context of the 
built environment.

3-Year project completed 2011

https://radar.brookes.ac.uk/radar/items/17bb3ed2-1209-b3e9-5357-614f329af72e/1/


Approach



Self- reported travel behaviour linked to spatial analysis

Responses (n=1417) to geo-coded social survey.

Self-reported number of walk/cycle journeys by 
purpose over a ‘typical week’.

Lancaster Leeds

Leicester Worcester



Spatial analysis: network buffer approach

Created 800m network buffer for walking and 2400m for cycling to represent average distance covered for 10 minute walk 
(at ave. 5kph) and 10 minute cycle (at ave. 15kph) to access activity from home.

“Distances of less than ½ mile between residences, 
shops and employment and to regional transit 
services are desirable if walking is to be a competitive 
mode of travel.” (O’Sullivan & Morrall, 1996)

“Greater associations between land use and walking were found using the 
line-based  road network buffer suggesting that these buffers may be more sensitive 
than circular buffers to detect associations with walking.” (Oliver et al. 2007)

Average distance walked 1.1km and cycled 4.7km (National 
Travel Survey, 2009)

Source: European Commission (1999)



Land use activities within buffer [Diversity] OS MasterMap Address Layer 2 and 
associated OS Base Functions used to 
map ten everyday activity typologies 
using GIS.

1. Finance
2. Post/admin
3. Non-food retail
4. Food retail 
5. Catering
6. Informal Recreation
7. Formal Recreation
8. Health
9. Education

10. General Commercial

Shannon’s Entropy Index used as 
measure of presence and diversity of 
activities within buffer and provides a 
value of between 0 and 1 (where 0 
represents presence of a single 
activity and 1 indicates an even 
presence across the ten activities).



Local measure of connectivity of network within buffer [Design]

Intersection density – total number of nodes within a buffer.

Street density – total length of route within a buffer. 

Average degree –  average number of links per intersection within a buffer.



Global measure using centrality

Geographic analysis of street network using centrality measures to investigate 
structural properties - Multiple Centrality Assessment (MCA) cf. Porta, S. et al. 
(2006).

Generates a series of centrality indices based on topographical properties 
(relation between nodes/connections) and also their spatial properties 
(distance between nodes/connections) 

Road centrelines used as the basis on which to construct the series of node 
(intersections) and edges (links) that make up the network (using Ordnance 
Survey Integrated Transport Network (OS ITN) layer)



Betweeness Centrality (Freeman 1977)
Being like a “bridge” between two nodes?

A street segment is central if it is traversed by many of the shortest paths 
connecting all the pairs of nodes.

Closeness Centrality (Sabidussi 1966)
Or being more “close” to other nodes?

How close each node, or street intersection, is to all others along the shortest 
paths in the network.

Straightness Centrality (Crucitti 2006) 
Or how much you are in a straight line with others? 

How much the real paths that connect each node to all others deviate from a 
virtual straight path.

Centrality measures



Assigning centrality values



Lancaster centrality visualisation

Betweeness Centrality Closeness Centrality



Summary of Findings

Connectivity of street network

Local measures 
Positive (though weak) correlation between street density and walking but no correlation with 
cycling.

No apparent correlation between intersection density or average link per intersection for either 
walking and cycling – though the picture for walking is mixed.

Global measures
Positive (though again weak) correlation between betweeness, closeness and walking but not 
much evidence that either are significant for cycling. 

Access to activities

Positive (though weak) correlation between access to activities within an 800m network buffer 
and frequency of walking journeys.

No correlation between access to activities within 2400m network buffer and frequency of cycling 
journeys.



Conclusion from UWAC Social Survey linked Spatial Analysis

1. Presence  and diversity of activities and (particularly) network 
connectivity are only weakly associated with frequency of 
non-work related walking trips and there appears to be no 
significant relationship with cycling.

2. In policy terms this may suggest that design of urban structure is 
important but insufficient on its own to affect behaviour change 
(at least in the UK context).

3. A combination of measures is required that make walking and 
cycling short distances the default option for many.



Summary of discourses (following application of Q-Methodology)

Confident sharing roads with cars

Appreciate freedom, speed and 
convenience

Largely content with current 
cycling practice

Support more restrictions on car 
use in urban areas

Support cycling but uneasy cycling 
in traffic

Support segregated infrastructure

Content with current mobile practice

Believe most people can exercise 
choice

Support cycling and walking [but as 
long as it doesn’t impinge on motoring]

A: Cycling Sanctifiers B:  Pedestrian prioritizers C: Automobile Adherents

Jones T, Pooley C, Scheldeman G, Horton D, Tight M, Mullen C, Jopson A, Whiteing A, 'Moving around the city: discourses on walking and cycling in 
English urban areas.' Environment and Planning A 44 (6) (2012) pp.1407-1424



Challenge for policymakers

Everyday cycling currently performed by the confident and committed who have adopted necessary 
coping strategies - the ‘survivalists’.

Choice agenda (epitomised by Worcester’s ‘Choose How You Move’) campaign questionable. 
Moving around is relational – ways of moving around impact on others.

General sympathy with aim to get more people walking and cycling across discourses.

Policy makers need to hold more sophisticated dialogue with public in order to develop mandate that will 
allow the implementation of robust measures that promote walking and cycling in the city



Policy Press, 2013.

Report available at https://radar.brookes.ac.uk/radar/items/17bb3ed2-1209-b3e9-5357-614f329af72e/1/



3-year project completed 2016

See www.cycle-boom.org





➔ Reduce the car’s widespread domination of urban space

Transport system stacked against cycling. 

[The car’s] “monopoly is hard to get rid of when it has frozen not only 

the shape of the physical world but also the range of behaviour and of 

imagination” [Illich, 1973, Tools for Conviviality, p 55]

➔ Normalise cycling

To cycle is ‘abnormal’. We need to disregard notion of ‘vehicular 

cycling’ that caters for a ‘velomobile elite’ and that has shaped cycling 

advocacy and  transport policy in the UK and USA.

➔ Build a proper cycling system

Requires a leap in ambition.

➔ Embrace and integrate electric micro-mobility

E-cycles can democratise cycling and promote health and wellbeing.

“How can cycling [and walking] be encouraged as a healthy, sustainable, 
and safe mode of transport?” [for short journeys in urban areas]

Summary

https://youtu.be/5leVR-xnk6g


THANK YOU!

tjones@brookes.ac.uk


