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Outline 

• Resilient neighborhood & active travel 
• Urban planning  Active travel  Resiliency
• Singapore case study
• Conclusions & policy implications 
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Resilient neighbourhood

"True resiliency… and focuses on building local capacities 
today so that communities can become thriving places of 
strong connections where issues are proactively addressed.“

-----Building Resilient Neighborhoods at 
the Deepening Community Conference
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Resilient neighbourhood & active travel
• Active travel: walking, cycling and public transport

• Active travel promotes social connection and enhanced 
community life by increasing opportunities for social 
interactions within a neighborhood.

• From the standpoint of transportation, a resilient 
neighborhood should encourage active travel rather than 
driving.
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Active travel promotes social cohesion and enhanced community life by 
increasing opportunities for social interaction within a neighborhood.

https://www.google.com.sg/url?sa=i&rct=j&q=&esrc=s&source=imgres&cd=&cad=rja&uact=8&ved=0ahUKEwjnhvaug_bSAhWIKY8KHT6eDBsQjRwIBw&url=https://epthinktank.eu/2013/04/17/what-are-the-health-benefits-of-cycling-and-walking/&psig=AFQjCNF24nQKQvH-yksIapOwCJFpLi93Sw&ust=1490681473050864
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Over-reliance on cars
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Fig.1 Motor vehicle population worldwide Source: OICA from http://www.oica.net/category/production-

statistics/

http://www.oica.net/category/production-statistics/
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Over-reliance on cars

Vehicle-Miles of Travel and Fuel Use by Personal Vehicles: 1965-2011 
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Land use planning

• To redesign our living environment in a more sustainable 
way so that there is less need to drive, and if necessary, 
driving can be done over shorter distances and more 
efficiently (Cervero & Murakami, 2010)

• The most common land use strategies include 
densification, mixed land use development, public 
transport provision and neotraditional neighborhood 
design (Calthorpe, 1993; Boarnet & Crane, 2001a)

• The New Urbanism and Smart Growth in the US; Transit-
oriented Development (TOD) and Compact City in Europe
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Densification 

• the number of destinations 
within a fixed range increases 
 shorter distances

• Higher frequency services of 
buses/ trains; on the contrary, 
car users face more congestion

More active travel & less driving
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Mixed land use

An even balance in various land 
uses decreases the average 
distances between activities, such 
as commuting to work, shopping, 
recreation or social networking

More active travel & less driving

Mixed land use encourages a 
development pattern that integrates 
various types of land use close 
together
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Public transport supply

Improved public transport service 
coverage & frequency More active travel & less driving
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Walking/ cycling-friendly design

A ‘complete street’ in Malmö (Sweden) affording safe, comfortable opportunities for walking and 
cycling. Image: Nik Luka
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Question

Will land use planning reduce driving and facilitate active travel in 
reality?
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Case study - Singapore

Fig.2   Location of Singapore (Source: Presenter)



15

Over-reliance on cars in Singapore

Fig.3 Passenger cars in Singapore from 1965 to 2015 (Source: Land Transport Authority, Singapore)
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Land use policies in Singapore
• Public transport provision



17

Land use policies in Singapore
• Mixed land use

Master plan 2008 (source: https://www.ura.gov.sg/maps/?service=MP )

https://www.ura.gov.sg/maps/?service=MP
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Data sources
• Household Interview Travel Survey (HITS) 2004, 2008, 2012
• Land use data (Master Plan)
• Transport network (DataMall from 

https://www.mytransport.sg/content/mytransport/home/dataMall.html) 
• Density (Census)

https://www.mytransport.sg/content/mytransport/home/dataMall.html
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Car ownership
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Car usage 
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Comparison between two neighborhoods
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Methods 

• Fixed effect model 

Where 𝑉𝑉𝑉𝑉𝑉𝑉𝑖𝑖𝑖𝑖 is the daily VMT for observation i at time t; 𝑻𝑻𝑻𝑻𝑖𝑖𝑖𝑖,𝑻𝑻𝑻𝑻𝑖𝑖𝑖𝑖,𝑩𝑩𝑩𝑩𝑖𝑖𝑖𝑖 and 𝑺𝑺𝑺𝑺𝑖𝑖𝑖𝑖 represents the 
vector of transport pricing, transport supply, the built environment and socioeconomic characteristics 
for observation i at time t respectively; 𝜷𝜷 is the corresponding vector of coefficients; 𝛼𝛼𝑖𝑖 denotes all 
the other unobserved but time invariant variables that might influence VMT, including travel attitudes; 
and 𝜇𝜇𝑖𝑖𝑖𝑖 is the random disturbance of observation i at time t. In the fixed effects model, 𝑻𝑻𝑻𝑻𝑖𝑖𝑖𝑖,𝑻𝑻𝑻𝑻𝑖𝑖𝑖𝑖,𝑩𝑩𝑩𝑩𝑖𝑖𝑖𝑖
and 𝑺𝑺𝑺𝑺𝑖𝑖𝑖𝑖 are allowed to be associated with both 𝛼𝛼𝑖𝑖 and 𝜇𝜇𝑖𝑖𝑖𝑖.
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Conclusions & policy implications
• Increasing transit accessibility through rail investment is an 

effective strategy to reduce vehicle travel. 
• However, expressway expansion might induce additional car use, 

offsetting the congestion mitigation benefits of increased road 
capacity.

• Diversifing land use and increasing walking path density help 
reduce automobile travel.
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Thank you for listening!
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