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Transport Energy Constraints
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Transport Energy Constraints

 People will attempt to adapt to energy supply constraints

 However, there are limits to adaptation ‐ defined by the 
transport network and geography of the urban form

 Trips that cannot be adapted must be forgone

 Previous oil incidents indicate that modern car oriented 
cities are not resilient

Research Objective

Quantify the transport energy resilienceQuantify the transport energy resilience

of urban forms
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Method

Active Mode Accessibility (AMA):

 The proportion of activities that can be reached by active 
modes

 Low AMA: activities cannot be accessed by active mode

 reliance on private vehicles

 high fuel input required

 High AMA: low fuel input required

Method
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Method

Distance

Work 3 km

School 4 km

Park 2 km

Method – Mode Model

Distance Mode

Work 3 km Cycle

School 4 km Drive

Park 2 km Walk
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Method – Activity Model

Distance Mode Frequency

Work 3 km Cycle 206

School 4 km Drive 212

Park 2 km Walk 26
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Method

 Active Mode Accessibility:

 Valid at any level

 Percentage of four key activities that can be accessed by 
active mode

 Primary/Intermediate School, High School, Grocery Shopping, 
Employment

 Percentage of trips that can be met by active mode

 Weights for destinations of greater importance
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Method

Distance Mode Frequency Active?

Work 3 km Cycle 206 Y

School 4 km Drive 212 N

Park 2 km Walk 26 Y

Total travel
1,518 km

Vehicle travel
848 km

AMAactivities

67%

AMAtrips

52%

Method

The Minimum Energy Activity System is unlikely to be met in 
reality

However it is indicative of the potential for residents to adaptHowever, it is indicative of the potential for residents to adapt 
to transport energy constraints

An area with an Active Mode Accessibility of zero will not allow 
residents to adapt easily, and will not be resilient to fuel price 
rises or shortfalls

Implementation

ModelBuilder

Case Study
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Case Study Case Study

Accessibility Results Accessibility Results
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Regional Results ‐ AMA Case Study

Case Study

Maori
Hill

Pop. 1,827

2 km to central city

2 km to University

Kindergarten

Primary/Intermediate School

High School

Supermarket

Other

Case Study
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Case Study

Port 
Chalmers

Pop. 1,335

13 km to central 
city

Kindergarten

Primary/Intermediate School

High School

Supermarket

Other

Case Study

Case Study

Brighton

Pop. 1,449

10 km to 
nearest activity 
centre

20 km to central 
city

Kindergarten

Primary/Intermediate School

High School

Supermarket

Other

Case Study ‐ Demography
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Weighted Activity Model
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Model Results – Maori Hill

Tertiary Education
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Primary/Intermediate School

Kindergarten

s

W lk

0% 20% 40% 60% 80% 100%

Social

Retail

Other

Grocery

Other Food

Employment

A
ct
iv
it
ie
s

Percentage of households

Walk

Bicycle

Drive

Model Results – Port Chalmers
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Model Results – Brighton
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Maori Hill Port Chalmers Brighton

Model Results

AMA of four Key 
Destinations 100 % 75 % 25 %

AMA of Trips 100 % 64 % 13 %

Maori Hill Port Chalmers Brighton

Minimum Travel
km/household/yr 3,700 13,000 24,000

Model Results

km/household/yr

Minimum Vehicle 
Travel

km/household/yr
0 9,300 23,000

Minimum Fuel
L/household/yr 0 930 2,300

Annual Cost
% of 2006 median area 
household Income

0 % 6 % 10 %

Dunedin Conclusions

 Urban Dunedin City is resilient
 Historic design

 Limited expansion since automobile age

 Commuter towns with low amenity are less resilienty
 Fuel Poverty

 Ensure local‐scale amenity shopping destinations are 
retained
 Accessible by active modes

 Can capture a significant number of trips

Research Summary

 A method has been developed to quantify the transport 
energy resilience of urban forms

 Utilizes geography, rather than behavior, to measure the 
underlying potential for adaptation

 Indicates areas that are not resilient, and explains the 
contributing factors
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Applications

 Land Use Planning for transport energy resilience:
 Sensitivity analysis of new developments

 Manukau, southern Auckland

 Plan Change Assesments

 Christchurch rebuild Christchurch rebuild

 Prioritisation of transport schemes – Cost Benefit Analysis

 Identification of public transport routes

 Evaluation of service provision
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