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1: Literature review – topics explored…

2: Building the Mode Shift Model…

3: Final Spreadsheet Model produced…

What are the actual and potential safety impacts of: 

Mode shift from private motorised vehicles to                 
public transport, active modes and micro-mobility?

• Both personal and collective impacts

• Across whole journeys (incl. linking modes)

NZTA knowledge gap to address:

It’s complicated…
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Travel mode usage data
• Measuring travel mode use

• Trip-chaining multiple modes

• Splits by urban area,             

age group, ethnicity, etc

Travel mode casualty data
• Sources of data

• Under-reporting Levels

• Splits by urban area,            

age group, ethnicity, etc

Relative risk per travel mode
• Previous studies

• Modal crash/casualty rates

• Differences by urban area,        

age group, ethnicity, etc

Travel mode changes
• Crash prediction models

• Effects of travel cost changes

• Marginal crash cost models

Quality of modal facilities
• Measuring facility quality (QoS)

• Level of service (LoS) models

• Effects on modal safety

• Effects on mode shift (elasticity)

Mode shift impacts on safety
• Previous studies

• Previous models

• Policy implications
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Ultimately, which methods of achieving VKT reduction 
or modal shift result in the best safety outcomes?
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Further research
This is a first-cut model – more improvements needed! 
• Impact of trip chaining on safety

• External vs Internal risk in crashes of multiple parties

• Cycling QoS prediction models for various facility types

• Explore relationships between QoS and crashes 

• Bike-only or pedestrian-only crashes

• Relationships between demographics, travel, and crashes

• Occupancy of private vehicles and increased ridesharing

• Changes in VKT travelled with mode shift change

• Adding system safety to the model (e.g. lower speeds)

• Factoring in the safety impacts of congestion

• Relationships that have been 
incorporated into the model:
- Factor in potential changes to 

overall trip numbers (up/down)

- Change in pedestrian/cycle crash 
rates with mode shift

- Additional first/last-mile modes 
when changing PT trips

- Usage effects of improved cycleway 
QoS or additional cycleways

Current Mode Shift Model

• Some features are placeholders 
for further research:
- Safety effects of improving 

pedestrian access to bus/train

- Usage/safety effects of improving 
general pedestrian LoS

- Safety effects of improving 
cycleway QoS

- More accurate e-scooter/device 
crash rates
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