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Dilemma of active transport 

network design

equity in space allocation between 

and within network user groups

Challenges

• Car dependency and congestion

• Higher safety risks for active 

mode users

• Limited financial resources

Transportation

• Continued densification in urban 

areas

• Urban sprawl

Land use

• Safety, Accessibility, etc.

• Infrastructure for active mode 

users 

Equity
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EQUITY CONSIDERATIONS IN ACTIVE 
NETWORK DESIGN

Literature

• Methods to identify inequity in active 
transport provision

• Methods to evaluate the economic benefits 
of active transport

• Recently a stronger focus on equity/fairness 
in Motorised network design

• Less attention on equity-based Active 
network design

• Industry 

• Formulating active network development 
plans 

• Active network design with equity 
implications

• Street space allocation

• Safety for the active modes

• Neighbourhood deals for financing active 
network

• How do we distribute the impact of these 
initiatives equitably?
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EQUITABLE ACTIVE NETWORK DESIGN

Transport for NSW Active Transport Strategy

5



• Grossman, A., Rodgers, M., Xu, Y., Guensler, R., & Watkins, K. (2019). If Safety Matters, Let’s 

Measure It: Nationwide Survey Results for Bicycle and Pedestrian Treatment Prioritization. Journal 

of Transportation Engineering, Part A: Systems, 145, 04018081. 

KEY MEASURES IN AN ACTIVE 
NETWORK DESIGN

Design Criteria

Safety (Z1)
Number of 

Crashes

Connectivity (Z2)
Total Network 

Length

Travel time (Z3)
System Travel 

Time
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MEASURING SAFETY OF AN ACTIVE 
NETWORK

Design Actions

Grandfathering

Y=0

Zero cost
Lowest safety 
for bike users 

Lowering 
Speed Limit

Y=1

Low cost
Low safety for 

bike users

Developing 
Bike Lane

Y=2

Highest cost
Maximum 

Safety for bike

Developing 
Bike Path

High safety for 
bike users 

Low safety for 
pedestrians 

Number of bicycle crashes= 𝑒𝑥𝑝𝛽0 × (𝑉𝑒ℎ)𝛽1× ( )𝐵𝑖𝑐 𝛽2

• Lian, Y., Zhou, E., Lee, J., & Abdel-Aty, M. (2022). Existence of the safety-in-numbers 

effect in the aspect of injury severity: A macroscopic analysis for bicyclists and 

pedestrians. Journal of safety research, 83, 302-309.
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EQUITABLE ACTIVE NETWORK DESIGN
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𝑟𝑠∈𝑅𝑆

𝑙𝑟𝑠 𝐶𝑜𝑠𝑡 𝑦𝑟𝑠 ≤ 𝐵

𝑦𝑟𝑠 − 1 ≤ 𝑝𝑟𝑠 , ∀𝑟𝑠 ∈ 𝑅𝑆

𝑝𝑟𝑠 ≤ 𝑦𝑟𝑠 , ∀𝑟𝑠 ∈ 𝑅𝑆

𝑦𝑟𝑠 ∈ 0,1,2 , 𝑝𝑟𝑠∈ 0,1 , ∀𝑟𝑠 ∈ 𝑅𝑆

(1)

(2)

(5)

(6)

(7)

(3)
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EQUITABLE FINANCE  OF ACTIVE 
NETWORKS

According to the NSW Active Transport Strategy document, 
Transport for NSW should develop walkable and connected 15-
minute neighbourhoods across the state. 

Such neighbourhoods increase the percentage of short trips
made on foot.
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EQUITABLE FINANCE  OF PUBLIC 
TRANSPORT 

 Investigated equity implications of value capture method to 

finance PT (case study: Gold Coast Light Rail Transit (GCLRT) 

stage one in Gold Coast)

 Imposing a levy based on the increase value of the property 

located in the proximity of the new infrastructure may not be 

equitable for some lower-income households

Barbara T.H. Yen, Corinne Mulley, Min Zhang, (2020): Equity in 

financing public transport infrastructure: Evaluating funding 

options, Transport Policy,68-77.
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EQUITY IN FINANCING ACTIVE NETWORKS 
THROUGH NEIGHBOURHOOD DEALS 

From the perspective of car owners, it might not be fair or 
equitable to use their tolls or fuel taxes to develop active 
networks, which could even reduce their shares of the road 
network resource.

This issue can be mitigated through leveraging the financial 
resources of the beneficiary businesses in the neighbourhood 
deals.
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EQUITY IN FINANCE  OF ACTIVE 
NETWORKS
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EQUITY IN FINANCING ACTIVE 
NETWORKS- RENT PAYMENT

max 𝜋 𝑦 = 

𝑛=1

𝑁
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EQUITY IN FINANCING ACTIVE 
NETWORKS- TAX INCENTIVE

Government 

(Implements an equitable 

tax scheme) 

Non-Investing 

businesses

n2

Investing 

businesses

n1

Active network 

development

Investment

n1×yi

Revenue

ri

Tax incentive (in the future)More taxes (in the future)

Revenue

ri
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EQUITY IN FINANCE THROUGH TAX 
INCENTIVE (GOVERNMENT SIDE)

Scenario 1: No 

tax incentive

Scenario II: tax 

incentive scheme

1 + 𝑑 𝑡 ≥
𝑟𝑖 𝑛2𝑇𝑅2 − 𝑁𝑇𝑅1

𝑟𝑖 𝑛2𝑇𝑅2 − 𝑁𝑇𝑅1 − 𝑛1𝑦𝑖 , 𝑇𝑅2 ≥
𝑁

𝑛2
𝑇𝑅1
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EQUITY IN FINANCE THROUGH TAX 
INCENTIVE (BUSINESS SIDE)

Scenario 1: 

Investing

Scenario II: Not 

investing

1 + 𝑑 𝑡 ≥
𝑟𝑖

𝑇𝑅2𝑟𝑖 − 𝑦𝑖𝑑
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Final remarks

• This study seeks for two key goals in designing active networks : 1) equity in safety and 2) equity in finance of the 

network.

• This study aims to quantify the equity in the safety risks for active network users while optimizing other network 

performance measures.

• A Genetic algorithm is developed to solve the bi-level programming model to reach the most equitable design.

• It also addresses how to finance the active network projects in more equitable manner.


