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This keynote introduces TOD, Development Oriented Transit & a new framework 
to bring together transport and urban design for better TOD for on-street transit

TOD
Development 

Oriented 
Transit

The 
Movement 
and Place 

Framework
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TOD integrates transit with dense urban development to generate significant environmental, 
economic and social benefits in cities
• Transit Oriented Development is

 a type of urban development that maximizes the amount of 
residential, business and leisure space within walking distance of 
public transport. [Calthorpe, 1993, Cervero, 2004].

 promotes a symbiotic relationship between dense, compact urban form 
and public transport use.[Caves, 2004] In doing so, TOD aims to 
increase public transport ridership by reducing the use of private cars 
and by promoting sustainable urban growth [Cervero, 2002]

• Key benefits; reduces climate emissions, assist in urban (re) 
development and economic growth, better social outcomes (well being, 
health, social equality and inclusion)
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There are subtle differences in TOD in practice between car dependent (North American) cities 
and walk/cycle/transit oriented cities (Europe/Asia)

Younge St Toronto, (ZarlkX)

Car Dependent (North American) 
ToD’s

Environment dominated by 
private car use and parking

Urban downtown development 
made obsolescent by urban 
sprawl, out of town retail, shift 
to online retail

TOD’s as a means of 
recreating walkable downtown 
development

TOD’s often a single large 
project over a major new 
station redevelopment

Patchy TOD development 
creating pools of development 
around a major transit node

Walk, Cycle Transit (European/ 
Asian) ToD’s

Historic cities with medieval 
urban form

Dominated by walking and 
strong public transport 
networks

TOD as a means of reinforcing 
strong existing transit, walk 
and bike orientation of 
development

TOD’s as infill within existing 
strong high density urban form

Amsterdam

Differences in TOD between North American and Euro/Asian Contexts
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TOD’s have significant climate benefits over sprawl, 20min neighbourhoods, or any areas with 
poor walkability; TOD’s integrated with mobility hubs/interchanges have best performance

Figure 5: Patterns of climate change costs from transport emissions 
across different neighbourhood types

Source: Kamruzzaman L, Currie G, Hai Vu, Miller EJ and Vickerman R  (2025) 
“Place-based neighbourhood planning approaches to net zero transport” 
TRANSPORT REVIEWS accepted 15-8-2025

Figure 2: Proposed neighbourhood classification framework

Climate Impacts of Types of Urban Neighbourhood Including TOD Types
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What makes good Transit Oriented Development in practice? Dense population, activity and/or 
employment, amenity (bike infrastructure) commercial density and walk access  

Source: Aston L , Currie G, Delbosc A,. Kamruzzaman M & Teller D (2020): 
Exploring built environment impacts on transit use - an updated meta-analysis, 
TRANSPORT REVIEWS 

Average Impact of Land Use Factors on Transit Use – Meta study of all research to 2020
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Public transport is the cleanest climate impact travel mode for medium/long distance travel in 
cities and the most space efficient – some transit is more space efficient than others…
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…there is hierarchy of transit with rail/metros at the top and on-street bus at the bottom…
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Engineering demonstrates significant line capacity and speed advantages of Rail vs other 
transit modes – Cities have NO practical choice other than Rail for capacities above 20Kphpd at 
speed

Note: Vuchic V.R., (2007) Urban Transit; Systems and Technology (p.78)

Nagoya Station Japan
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Downtown Rail and Tram thus seems a better match for transit orientation than suburban bus –
but not always;  or is downtown rail/tram caused by development which is transit oriented?

FIGURE 2 – Geographic spread of TOD score by Catchment FIGURE 1 - Relationship Between TOD Score and Distance from the CBD

Source: Aston L, Currie G and Pavkova K (2016) ‘Does Transit Mode Influence 
the Transit-Orientation of Urban Development? - An Empirical Study’  JOURNAL 
OF TRANSPORT GEOGRAPHY Vol 55 (2016) pp83-91

Links between Transit Mode and the Transit Orientation of Development – Melbourne, Australia
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In practice transit orientation of development impacts transit share but the transit mode 
aspects of this are unclear – on-street tram/bus also have high share due to TOD

Source: Aston L, Currie G and Pavkova K (2016) ‘Does Transit Mode Influence 
the Transit-Orientation of Urban Development? - An Empirical Study’  JOURNAL 
OF TRANSPORT GEOGRAPHY Vol 55 (2016) pp83-91

Links between Transit Mode and the Transit Orientation of Development – Melbourne, Australia
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There is conflict in TOD/DOT planning between transport planners and urban designers over 
streetspace design notably over on-road transit

(Regional) Transport Planners

(Regional) Transport Designers

(Local) Urban Planners

(Local) Urban Designers

Travel Time

Traffic Speed

Roadspace Priority

Roadspace Management

Place Quality

Public Realm

Streetscape Design

Street Activation
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Link (Movement) and Place was developed to bring local planning of places and transport 
planning of roads/streets together; bringing transport/urban planners/designers together
• Developed by Jones et 

al (2007) as ‘Link & 
Place’

• Street segments 
classified by movement 
importance and place 
significance (i.e. M2 / 
P3)

• Grouped into categories 
of ‘Street Types’ based 
on placement along the 
matrix

Source: Transport for London (2011)

Source: Jones P and Boujenko N (2009)  “Link” 
and “Place”:  A New Approach to Street 
Planning and Design
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Our research aimed to develop a M&P framework for the Melbourne Tram Network
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MOVEMENT based on tram right of way 
quality

Movement 
Classificatio

n:

Yarra 
Trams 

Classificati
on:

Vuchic (2005) 
Classification:

M1 – No 
Separation

• Shared 
Running

• ROW Type C

M2 – Part-Time
Separation

• Part-Time 
Tram Lane

• ROW Type C

M3 – Shared 
Separation

• Shared 
Space

• ROW Type B

M4 – Visible
Separation

• Full-Time 
Tram Lane

• Mountable 
Separation 
Kerb

• ROW Type C
• ROW Type B

M5 – Physical 
Separation

• Boulevard
• Right of 

Way

• ROW Type B
• ROW Type A

PLACE based on planning hierarchy
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An innovation – define 4 quadrants in the M&P framework; highlighting opportunities for 
TOD/Placemaking / Movement improvements & those which are challenging politically

Framework Classification in  4 Planning Groups Actual size of network in each cell
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This where each group lies on the network – opportunities for improved TOD in red

Can this
Enable

GAMING of 
policy to 

projects with
better change 
of success?
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www.ptrg.info

Professor Graham Currie FTSE

Director, PTRG

Learn more about PTRG on our website;  PTRG.INFO, on LinkedIn
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Source: https://www.intelligenttransport.com

How designing lines and 
networks boosts public 
mobility?

Presented by Corinne Mulley
Professor Emerita
ITLS, University of Sydney Business School
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An overview

– TODs and public transport
– Understanding attitudes
– How good public transport is a choice
– The essentials of public transport planning, including 

interchange

– All in 15 minutes – Todor prescribed a huge agenda!
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TOD and public (sustainable) transport

Source:https://planningtank.com/urbanisation/transit-oriented-
development

– TOD and public transport are symbiotic
– TOD is urban development predicated on linking dense and 

compact urban form design and public transport use
– TOD should be an effective sustainable strategy

– Efficient creating ‘local efficiency’
– Creating urban space for community use
– Promotes sustainable transport patterns

• Lower car use
• Public transport use
• Increases active travel
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TODs and public transport

– TOD environment must encourage sustainable travel behaviour
– TODs must have good access to public transport
– Public transport serving TODs must be well designed
– Living in a TOD must be ‘easy’ 

Source: https://my.spokanecity.org/projects/tod/
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Understanding attitudes to create ‘choice’ users

– Built environment makes a difference to public transport use
– Walkable environments associated with more public  transport 

use
– Soft factors

• Short to medium term - perceptions of neighbourhoods 
(particularly safety), attitudes to travel

• Long lasting – childhood effects can impact adult behaviour
– Impact of COVID – the world has changed and this has impacted 

travel behaviour
– Working from home – probably here to stay for many making 

the built environment around the home increasingly important
– Public transport is used when

– Frequency is good –’forget the timetable’
– Journey times compete well with the car
– Parking is difficult

A case of sticks and carrots…

Source: https://jewpyter.com/machine-learning/2020-01-01-RL1-post/
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Good public transport is a choice: coverage versus frequency

… but when it’s presented this way, they see why it’s a tradeoff.
Source: Dr Jarrett Walker

Coverage Frequency

– Public transport budgets are often fixed so how to design?
– More public transport use – need good frequency
– More inclusion – need good coverage (but fixed lines are 

not the only way of giving coverage)
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An aside: what are public transport systems designed for?

– Too many transport systems are operated for the peak, essentially 
for the journey to work
– Post COVID, this might be changing
– Systems should cater for the ‘messy trips’ eg

• Trip chaining taking children to school/nursery on the way to 
work

• Taking dogs to vet in systems where dogs not allowed on 
public transport (eg in Sydney, estimated 2.4 million trips per 
week made by dog owners by car for dog related activities

– Public transport should not be just for commuters – should include 
‘messy’ trips
– With a greater focus on quality of place, this should hopefully 

begin to happen  
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Essentials of public transport planning

– Rarely can TOD benefit from new public transport 
infrastructure 

– In the short run, rail based systems (tram, metro, train) are fixed 
but the bus can provide the flexibility

– Overall, the design should be with
– Corridor based lines
– Simple to understand network
– Concentrate on building a network effect

(Much more detail in Hitrans vol 2, available 
from https://www.transportformelbourne.org/transport-network-planning-best-
practice/)
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Simplicity

Brisbane, Australia (around 2010)  Kaohsiyng, Taiwan city bus
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Corridors = Concentrating resources and increasing frequency

Source: Public Transport – planning the networks.  Hitrans Best Practice Guide 2
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SIMPLICITY

– One section-one line

Source: Public Transport – planning the networks.  Hitrans Best Practice Guide 2
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Interchanges

– If it is accepted that interchanges are needed, then design 
becomes one that focuses, for a given budget, on frequency

– Simple networks will need interchanges between
– Lines operated by the same mode
– Lines operated by different modes

– Interchange allows the best of the mode to be exploited and 
transfer to another mode when better
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Interchange can release resources

Source: Public Transport – planning the networks.  Hitrans Best Practice Guide 2

Super-high frequency 
giving vehicle on 
vehicle congestion 
even in dedicated lanes

Frequency not high 
enough for ‘forget 
the timetable’

All frequencies 
are ‘forget the 
timetable’
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Transfer and Interchange

– Minimise the cost of interchange
– Ensure timetable co-ordination
– Present route information accessibly
– Remove fare penalties
– Create good interchanges

– Should interchanges be large or 
distributed?
– Useful to distribute interchange where 

possible
– Good interchanges do not have to 

have a large footprint
– In the past ‘large’ was frowned upon 

because these tended to be 
complicated to navigate but the 
experience of Madrid….

Source: https://uk.pinterest.com/pin/421297740120482244/

Canary Wharf, London
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Madrid program shows ‘big’ can be beautiful….

– Planned for walkability 
– Good interchange between modes

– Increases the ‘reach’ of public 
transport

– Based on vision of putting 
interchange where necessary from a 
transport point of view

– Good design – indoor ‘built 
environment’

– Created local environment through 
integrated shopping precinct

– ALL THE THINGS WHICH INCREASE 
WALKING!

– Throughput increased dramatically
– Opened in 2005, capacity increased 

from 2014 and still growing

Source: www.eia-ngo.com

Tunnel

Urban 
buses 
on the 
surface

Regional 
buses 
underground
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A way forward? A vision from a transport economist….

– We must take the opportunities that TOD offers to make sure public transport 
design has 

– Frequent and well designed, and simple to understand network, based on 
corridor lines

– Good interchanges so public transport and public space are interlinked

– Understands the needs of all citizens, not planned around commuters

– Understands attitudes to create more walking friendly environments which in 
turn  improves public transport use and encourages public space in design
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Thank you for listening
Questions and discussion

corinne.mulley@sydney.edu.au



Public Transport Planning 
from a Stockholm Perspective

Maria Håkansson, Guidance to Zero

TOD2 Conference Copenhagen September 4th 2025



• The municipality of 
Norrköping

• The Region of Stockholm 
(SL)

• AFRY 
• Guidance to Zero



A divided
responsibility National

Regional

Municipal



Regional Planning





Stockholm PTA 
Guidelines



BEST PRACTICES IN DESIGN FOR BUS-TRAVELLED STREETS



“Sustainable urban planning which 
promotes a modal shift towards safe 
walking and cycling and access to public 
transport can lead to health benefits from 
increased physical activity, reduced ambient 
air pollution and lower noise exposure” 
(WHO, 2023). +



An investigation of best practices in the street design process focused on bus capacity and active mobility safety

Applying Vision Zero principles in multimodal streets: 
conflicts and compromises

How can the mobility planning and street design processes be conducted in a holistic manner, to prevent conflict 
between bus’s framkomlighet, and active mobility and its safety as prescribed by Vision Zero principles?

Mobility
planning

Street 
design

Process

Bus’s
framkomlighet

Active mobility
safety?

Anne-Hélène Mai, 2025



CASE STUDIES: DESCRIPTIVE ANALYSIS
Sankt Eriksgatan, Stockholm - Before



CASE STUDIES: DESCRIPTIVE ANALYSIS
Sankt Eriksgatan, Stockholm - After



National

Regional

Municipal







HEALTH, SAFETY AND 
ACTIVE TRANSPORT



CONTACT
Maria Håkansson
CEO, Traffic Safety Expert

Guidance to Zero AB
maria@guidancetozero.com
+46 708 94 48 34

www.guidancetozero.com

http://www.guidancetozero.com/


1. Problems of plans based on outmoded models 
and authority boundaries that do not 
correspond to the territories in which people 
live…………… Oxford and its greenbelt 

2. Why urban morphology ? 

Ivor Samuels 



After more than a century is it time to ditch 
the green belt ?  

Ebenezer Howard 



Oxford Green Belt 

Planning Authority 
Boundaries 



Oxford 

New “cowpat” housing developments are adding 
to traffic congestion and locking communities 
into car-dependency



Oxford has least affordable 
housing in UK 





TRAPPED
BEHIND
THE WHEEL
HOW ENGLAND'S NEW BUILDS
LOCK US INTO CAR DEPENDENCY

Oxford traffic jam Oxford traffic jam

Oxford traffic jam



The Low Traffic Neighbourhood  as 
solution to excessive car use 



Drive to 





Architectural  aspirations 











• Concern with “ordinary” buildings

• Recognition that  elements of urban form change 
differentially over time

• Understanding  of levels of resolution and their 
interrelation

• Awareness of socio- economic  impacts on urban 
form 

• Locationally specific 

The salient features of a typomorphological approach: 







Journal of the International Seminar on Urban Form (ISUF) 



Krakow Planty  a Greenbelt that works 



Thank you 
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Changing by adding
Reparatory complementations

reaping synergy 
catalysator effects 

urban acupuncture

2 contributions to nurture:

Copenhagen finger plans  
Stockholm tram/bus stop squares



The threat remains:
 Urban area growth 
grows faster than 
 urban population growth 

Proposal:
 Reparatory growth
 complementary growth
 inner –”bouncing inwards”
 outer – finger plans, linking 
   fragments



…flops
…coming from 2 earlier efficiency-noias:

 land reform act destroying large 
parts of our villlage heritage

 modernist zoning devestating  
towns and town centres

- people are voting with their feet 
 & 
 we see segregation ravaging

-  we mustn’t be cocky or ”after-wise”, 
 but: 
 it is time
 to  draw conclusions 
 se draw conclusions, 
 reset the tool box  
 and 
 actC

ri
te
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fo
r 
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Hans Åkerlind
100 år

- ett livsverk att inspireras av 
och…

- lite att tänka på
 inför nästa

 uppfordrande sekel…

…om nyttan och glädjen av 
kreativa oenigheter

/Torbjörn Einarsson
Arken Arkitekter AB

070 – 422 28 78 



Hans Åkerlind
100 år

- ett livsverk att inspireras av 
och…

- lite att tänka på
 inför nästa

 uppfordrande sekel…

…om nyttan och glädjen av 
kreativa oenigheter

/Torbjörn Einarsson
Arken Arkitekter AB

070 – 422 28 78 

”I’m preparing 
for my next 

century”







’studs inåt’
&
’pys utåt’

’bouncing back 
inwards’

&

’trickling out 
outwards’









As by-product
 creating or improving 
the 4 rooms:

 Street scapes
 square spaces
 park spaces
 landscape spaces







  

Stadsarkitekt  Anders C Eriksson



Stadsarkitekt  Anders C Eriksson

Kajer mot det gröna
-Järfälla Kommun
              









WHAT  do we want to do

WHAT  ought we do?

WHAT  can we do? 



medborgarburen planering
för

 P + P

= Planberedskap
 & Planrepertoar

Botton up:
Citizen-based planning
mitigates nimby 

demand/secure  P + P
 = Plan preparedness
& Plan repertoire



Completion 
 -  or should we say Complementation!

…or:
Changing by adding









Should we rethink TOD beyond mobility?

Luca Bertolini – University of Amsterdam

(http://www.essen-fuer-das-ruhrgebiet.ruhr2010.de/en/home.html)



depletion of non-renewable 
energy sources, climate 
destabilizing carbon emissions, air 
and noise pollution, traffic 
accidents, congestion, lack of 
physical movement, disruption of 
local communities, degradation of 
public space, consumption of land, 
fragmentation of natural 
ecosystems, inequality of access …



Safety
Space

Health
Inclusivity

Climate
Air quality

Noise
Security

Performance of different transport modes (Municipality of Amsterdam)



What if …
streets were (again) multi-purpose public spaces?



‘Leefkade’ Hugo de Groot
(photo: Luca Bertolini)

On a ‘normal’ day As ‘Living street’
+ walking and cycling
+ physical activity
+ safety
+ air and noise pollution
+ liveability
+ social interaction
+ sense of community
+ physical and mental health
(Bertolini, 2020)



What if …
all everyday needs could be accessed by walking or 

cycling?



Paris 15-minute city (Paris en Commun)



What if …
public transport could take us anywhere else?



Transit Oriented Development (TOD): 
Copenhagen 1947-2078

(Municipality of Copenhagen)



Getting there, conventional TOD:
high capacity/speed PT and nodal developments

(icons by dariusdan on  www.flaticon.com)

http://www.flaticon.com/


Getting there, diffused TOD:
trip chaining

(icons by dariusdan on  www.flaticon.com)

http://www.flaticon.com/


(www.ovbsp.nl)

In the NL, 4 out of 10 comes to the station by bike



Getting there, diffused TOD:
adding public value to stations …

(ScotRail ‘Adopt a Station’ program)



What if …
the car was an option rather than a necessity?



‘Mobility as a Service/Commons’:
 the car as option? 

(icons by dariusdan and freepik on www.flaticon.com)

http://www.flaticon.com/


Also constraining car use (parking policy, Amsterdam)

Amsterdam cuts 7,000 parking spaces 
in 4 years



https://www.leprogres.fr



How to enable transformative change in the face of 
systemic resistance to change?



For social transformation, we need a ‘multi-political 
approach’ (Schiller-Merkens, 2022), linking 
prefigurative politics (experiments), institutional 
politics (plans and policies), and contentious politics 
(political protests and social movements)



Learning from the past: e.g., cycling cities

Bicycles’ share in total number of car, public transport, bicycle, and
moped trips in eleven European cities, 1920–1995

(Oldenziel & de la Bruhèze, 2011)



www.leefstraat.be

organizing 
between …

organizing 
between …

organizing 
between …

Prefigurative politics

Institutional politicsContentious politics



Let’s talk!
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Flowers and 

its local context

Marguerite Daisy

The marguerite daisy serves as the national flower of 
Denmark, representing the country and its capital, 
Copenhagen.

Flowers invite us to slow down and stop. 
By this, we experience our streets, neighborhoods (the 
local context) in different pace.

https://www.freepik.com/premium-photo/horizontal-shot-beautiful-cherry-blossoms-kirsebaeralleen-located-copenhagen-denmark_24910115.htm
https://www.1800flowers.com/articles/flower-facts/national-flowers-by-country-and-province



Chair of Urban Structure and Transport Planning
TUM School of Engineering and Design
Technische Universität München

Dr.-Ing. Benjamin Büttner
Head of Research Group Accessibility Planning

Technical University Munich & 

Editor-in-Chief at the Journal of Urban Mobility

A place to stay.
From parking to placemaking

TOD2 Conference
Copenhagen, 04.09.2025



Let’s begin 
with some 
self-criticism 

Benjamin Büttner | How the Flowers of Proximity make the 15-Minute City bloom | 
24th July 23 | Summer School 23 5Source: Büttner et al., 2022



“an urban set-up where locals are able to 
access all of their basic essentials at 
distances that would not take them more 
than 15 min by foot or by bicycle”

Moreno, C., Allam, Z., Chabaud, D., Gall, C., Pratlong, F. (2021). Introducing the “15-Minute City”: Sustainability, 
Resilience and Place Identity in Future Post-Pandemic Cities. Smart Cities, 4, 93–111. 

What are the 
essentials? To 
whom are they 

essential?

Including 
universal 

accessibility and 
affordability?

What about 
other modes 
of transport?

Why 15 
minutes? And  

for whom?



How far do you get in 15 minutes?

Source: Büttner et al., 2022



Even if 
speed is not 
a problem…
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…we might 
need to 
remove 
barriers
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Do ± 15-Minute City concepts consider 
vulnerable travelers? 

Source: Büttner et al., 2022, p. 6



In our theories and concepts, universal accessibility and
inclusiveness are seldom considered. 

Basic essentials might also differ in different geographical 
contexts and for different people.



Ignacio

„I am a 78-year-old man 
from Madrid and I love 
my neighbourhood.”



Amila

„I am 9 years old. I was 
born in Amsterdam and 
my parents are from 
Lebanon. I love to play 
outside with my 
friends.“



Emma

„I am Emma, a 37-year-
old woman living in 
Munich with a deep love 
of nature and my favorite 
way of getting from A to 
B is by cycling.”



How to design a neighborhood that is safe and 
enjoyable for Amila, Maria or Ignacio?

How to design a 
neighborhood that 
is liveable for ALL?



Therefore, we must 
consider diverse 
needs and
preferences



Putting People‘s Needs First
Flowers of Proximity

Based on Gil Solá & Vilhelmson 2018 and adapted based on Moreno et al. (2021)



„Basic essentials“ might also be different in 
different contexts and for different people

Based on: Gil Sola & Vilhelmson, 2019, p. 12 and adapted based on Moreno et al. (2021) 
Source: Büttner et al., 2022



Customize your ideal +/- 15-Minute City?
Check out our newest app!






Steps to 
build a 
good 
Garden



From a Seed 
to a Garden

Source: Büttner et al., 2022



Parklet Steinheilstraße (Summer 2022)

Schanigärten

Foto: Ana Rivas



Identified Issues

Monofunctional streets 

Lack of seating

Lack of greenery 

Lack of liveability 

Sidewalks blocked by micromobilty

Delivery vehicles blocking streets



Steinhuber Miniblock

Parking Spot
(Parklet)

Street
(Summer Streets)

Neighbourhood
(Superblocks)

City
(Human-centred cities)



Parking Spot
(Parklet)

Street
(Summer Streets)

Neighbourhood
(Superblocks)

City
(Human-centred cities)

Source: Büttner et al., 2022

Steinhuber Miniblock





Communication, Public Participation & Co-creation



Steinhuber Miniblock





30

Temporary Re-Design of Parking



Mobility Hubs



Temporary Re-Design of Parking



Temporary Re-Design of Parking



Temporary Re-Design of Parking



Flowers of Proximity 
can playfully
visualize needs and 
preferences for 
different socio-
demographics



Participatory tool
In Munich, Germany (2023), Bratislava, Slovakia (2024) and La Plata, Argentina – Children (2025)



Participatory tool
In Curridabat, Costa Rica (2024) – Older Adults



Participatory tool
In Munich, Germany and Cairo, Egypt (2024) – Students



• In order to enable a transition to more proximity and human-centred planning we have to 
bring along neighbours

• For this, simple and accessible language is needed  positive narratives

• Co-design and co-creation need to be aligned with the neighbours‘ needs

• Simple and playful tools can empower a common understanding of what is needed around 
the corner

• Social cohesion and a sense of community can be achieved by establishing new inclusive 
participation methods

Findings and Concluding Thoughts



How would your ideal neighborhood look like?
flowersofproximity.com



Thank you!
Looking forward to 
the discussion!

Contact:

Dr.-Ing. Benjamin Büttner

benjamin.buettner@tum.de

https://www.linkedin.com/company/tum-accessibility-planning 



Transport and sustainable mobility: 

we have to talk about car ownership

TOD2, Copenhagen, 4th September 2025
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The policy gap to 2032

In the UK, study after 
study shows that we  
need to reduce car miles 
from current levels by 1/3 
over the next 7 years 
even whilst pushing faster 
on electric vehicle uptake

www.carbon.place

66% reduction

77% reduction

Green Alliance Net zero policy tracker (UK) March 2024



edrc.ac.uk
3https://doi.org/10.1016/j.jtrangeo.2014.07.010

“Transport mitigation 
strategies lack credibility” 
(Gossling and Cohen, 2014(!))



But we know what less car dependent 
places look like, don’t we?



Derived from: EEA greenhouse gases - data viewer https://www.eea.europa.eu/data-and-maps/data/data-viewers/greenhouse-gases-viewer 

Per capita CO2 from transport in the Netherlands is 
as high as in the UK despite huge levels of cycling. 

Cycling = 29% trips/ 8% milesCycling = 2% trips/ 1% miles

Why? Because the Dutch have not had their car ownership and car use curtailed

https://www.eea.europa.eu/data-and-maps/data/data-viewers/greenhouse-gases-viewer
https://www.eea.europa.eu/data-and-maps/data/data-viewers/greenhouse-gases-viewer
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England v Netherlands: Proportion of commuting …

… by mode … by distance



Where public transport ridership is high, cycling 
tends to be low … (EMTA Barometer 2024)



Where cycling is high, walking tends to be lower 
… (EMTA Barometer 2024)



Where has achieved reductions in car use from a 
high starting point among a stable population?

Scenario 
A

Scenario 
B

Scenarios A and B 
require very different 
policy packages and 
political mandates



 UK: 65% of all journeys 
are less than 5 miles, 
but = only 18% miles

 But 2.5% of trips (those 
>50 miles) = 30%

 TOD ‘Sweetspot’: 10-35 
mile journeys

Which journeys should 
we be focusing on?

Source: NTS 2015 - 2017, pooled weighted N=46,603
Wadud, Z., Adeel, M., Anable, J. and Lucas, K. (2022) A 
disaggregate analysis of ‘excess’ car travel and its role in 
decarbonisation. Transportation Research Part D. 



●Research has not helped 
us to understand how to 
reduce car ownership 
and use among a given 
population

●We do not know much 
about who/how/why 
individuals get rid of cars



infuze 

Why a focus on car owning/ car 
shedding? 

• Evidence shows: ‘have car, will use it’  

• (In the UK) car ownership is still growing, but utilisation of each 
individual car is reducing
= greater embodied energy and sunk cost per mile travelled

• 33% of cars do not move on a given day
= embedded environmental, land (space) demands and monetary 
cost 



Max = 
8%

Max = 
14%

Embodied carbon, wasted time, wasted 
money and wasted space – we have to talk 
about the number of cars

• Maximum 14% of the car fleet on the road at 
any one time 

• Pre-covid, 1/3 of cars did not go out in any one 
day (8% p/wk) 

• Average car occupancy falling

• 621bn empty vehicle seat-miles per annum in 
the morning commute

Ramirez-Mendiola, J.L., Mattioli, G., Anable, J. and Torriti, J., 2022. I'm 
coming home (to charge): The relation between commuting practices and 
peak energy demand in the United Kingdom. Energy Research & Social 
Science, 88, p.102502. https://doi.org/10.1016/j.erss.2022.102502 

https://doi.org/10.1016/j.erss.2022.102502


Percentage of households by car access: Great Britain (1971 to 1988) and England (1989 to 2022) (NTS0205)

https://www.gov.uk/government/statistical-data-sets/nts02-driving-licence-holders#vehicle-availability


Churn in car ownership between W1 (Feb/March ’20) & W6 (July ‘23)

 12% decreased and 9% 
increased

 12.5% of ‘No car’ 
households became car 
owners

 23% of 2 car owning 
households went to ‘1 
car

 50% of ‘3+ car’ 
households got rid of a 
car

Transport and Travel Social Adaptation Study 
(TRANSAS) https://covid19transas.org/

https://covid19transas.org/


Categories of Non-car owning

   Ex-
Car Owners

Frustrated Ex-
Car Owners

Never 
Car Owners

Aspiring 
Car Owners

Want to ownDo not want 
to own

Used to own

Did not own in past



INFUZE – Inspiring Futures for 
Zero Carbon Mobility

The Connecting Leeds transport 
strategy has set out a vision for 
‘Leeds to be a city where you 
don’t need a car’

The question is not ‘can you live 
without your car?’ but ‘what 
would a world where people did 
not need to own their own cars 
look like?’ 

Co-
Desig

n

Behavioural 
Insights

Agent 
Based 

Modelling

Life Cycle 
Analysis

Design 
Thinking

infuze 



Scoping review on ‘car shedding’ – aim and method

Aim: provide an overview of the relative coverage of the 
types of car owning change, how they have been studied 
and provide an indication of clear gaps in knowledge

Web of Science + Scopus
Published journal papers & chapters (2000-2024)

TI= “car-own*" OR TI = “car adopt*” OR TI = “car buy” OR TI = “car 
less*” OR  TI = “car-less” OR TI = carless*” OR TI =  “car free” OR TI = 
“car-free” OR TI = “vehicle own*” OR TI= “vehicle free” OR TI = 
“vehicle-free” OR TI = “car shed*” OR TI = “car-shed*” OR TI = “car 
reduc*” OR TI = "giv* up" AND TI = "car ” OR TI = “car-own*” OR TI = 
"Car" AND TI = "own*" 



Scoping review filtering process

 



Categorisation of topic areas from the 132 papers 

 



Car shedding happens before, after and among a number of states of car owing
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Car Shedding is…

• … multifaceted – includes Going car free, 
reducing, avoiding, delaying, not replacing
• the preconditions for each of these 

‘behaviours’ are not the same

• … mostly associated with financial stress 
or life-events, not voluntary considerations

• … usually preceded by car use 
reductions, but accelerated by targeted 
car ownership and use interventions



Instead, we are Hardwiring automobility



Now – the mobesity epidemic

Source: Brand, C., 2024. Confronting mobesity is vital for the global electrification of transport. Nature Energy, 9(8), pp.909-909.

• SUVs = 51% of new light duty vehicle 
sales globally in 2022. This is a fivefold 
surge over the past decade 

• Without this shift:
• Squandering energy demand 

reductions
• Taking up road space = congestion, 

harm to urban realm, making active 
travel less attractive

• More fatal collisions



Key messages

 We, as a transport planning community, are 
still largely in denial about our failure to 
achieve system change

 TOD does not equate to reductions in car 
use and emissions at scale

 TOD must centrally embed the principle of 
reduction and use of car ownership

 Evaluation of interventions is inadequate 
unless it uses panel/ longitudinal data to 
understand who shifts from car use and why

 The impacts of increasing hardwiring of 
automobility and ‘mobesity’  on the urban 
realm are important topics for TOD



Discover more: in-fuze.org.uk
Contact us: infuze@leeds.ac.uk

https://in-fuze.org.uk/
https://in-fuze.org.uk/
https://in-fuze.org.uk/
mailto:infuze@leeds.ac.uk?subject=INFUZE


Click to view the Prezi:

Three Impossible 
Things Before 

Breakfast

https://prezi.com/view/rcsvp974iJXa0Oj1NfRu/?referral_token=a94cV5lnB3FN
https://prezi.com/view/rcsvp974iJXa0Oj1NfRu/?referral_token=a94cV5lnB3FN
https://prezi.com/view/rcsvp974iJXa0Oj1NfRu/?referral_token=a94cV5lnB3FN


TOD2 Design guide DK
Introduction to the Danish methodology

1
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TOD2 Design guide DK

New method focuses on understanding the mobility hub from the 
perspective of a first-time user, someone who has just arrived at the 
station and steps into the surrounding urban hub area.

The method looks at the spatial design and functions that shapes 
the immediate experience.

The investigation focuses on how intuitive and accessible the mobility 
hub is for transportation, while also considering the sense of place and 
feeling of safety.

A Two-Zone Spatial Framework
Zone 1: The arrival Area

Includes everything immediately visible upon arrival, framed by 
buildings, walls or corners. It’s what you “stumble upon” before you 
make your first decision about what direction to go in.

Zone 2: The supporting Area

The area you reach after you turn the corner or move past the wall. 
Elements outside direct visibility but within the immediate surroundings 
of the arrival zone.



TOD2 Design guide DK

Key Areas of investigation

The Mobility Hub as a 
Transportation Machine

• Key modes of transportation

• Supportive modes of 
transportation

How intuitive is it to navigate within 
the mobility hub and change 
transportation?

The Mobility Hub as a Place

• Urban functions

• Urban furniture

What urban functions and urban 
furniture are integrated into the hub 
area to support a sense of place?



TOD2 Design guide DK

Safety analysis simplified

Same categories as for a thorough safety analysis of urban space.

Three levels of fulfillment

• Based on the landscape architects / urban designers knowledge 
and what they can observe on site.

• Made to be accessible for practitioners.



ROSKILDE STATION
Roskilde Station is located at the edge of the 
historic city center. 

Established in 1847 as Denmark’s first railway 
connection to Copenhagen, the station remains 
a major regional transit hub, as well as a central 
bus terminal. 

The surrounding area is characterized by 2–4 story 
buildings with brick facades and pitched roofs. 

Building footprints are compact, and the 
streetscape is structured around pedestrian 
access and moderate vehicular traffic. 

The station square connects directly to the main 
shopping street. South of the station is a mix of 
residential neighbourhoods and institutions like the 
hospital, city hall, and multiple schools. 

TOD2 Design guide DK – Case example
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TOD2 Design guide DK – investigating if the methodology works in an international context
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