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Rules

• It requires energy to exist;

• Though available, sources of this 
energy are difficult to obtain;

• It resides in a harsh and 
dangerous environment;

• To maintain the existence of its 
species/kind, it must pass on 
genetic material via mating with 
another.

Considerations

• Would you allow it to move 
around?

• Is energy conservation an 
issue?

• Can it defend itself?

• Would you allow it to 
expend energy frivolously?

Let’s Design an Organism!



Me Thinks

1. Our biology constrains our energy expenditure 
and, thus, our physical activity;

 We seek energy efficiencies and love progress traps

2. The environment (e.g., availability of food) shapes 
our physical activity;

3. Therefore, exercise-based interventions will be 
constrained by our biology and ineffective if 
environmental and structural factors are not 
addressed. 



Time Spent in Steps per Day 
(Tudor-Locke et al., 2011)

• 1-19 (incidental movement)

• 20-39 (sporadic movement)

• 40-59 (purposeful steps)

• 60-79 (slow walking): 16 mins

• 80-99 (medium walking): 8 mins

• 100-119 (brisk walking): 5 mins

• 120+ (all faster locomotion): 2 mins

Approx 

8.7 

hours





What is an Autonomous Vehicle?
• A vehicle that can sense and navigate its environment 

with little or no human involvement.

• “…automated vehicles require a driver to be present to 
resume the driving task under certain conditions, an 
autonomous vehicle can cope with uncertain situations 
and a driver is not required.” 
https://www.nzta.govt.nz/vehicles/vehicle-types/automated-and-
autonomous-vehicles/

• Also known as a driverless car or self-driving car.

https://www.nzta.govt.nz/vehicles/vehicle-types/automated-and-autonomous-vehicles/


Levels of Automation
https://www.2025ad.com/latest/the-levels-of-automation/



Benefits of AVs (Alessandrini et al., 2015)



Sequential Effect of Automated Driving on Mobility and 
Society (Milakis, van Arem, & van Wee, 2016; 2017)







Scoping Review of Potential impact of 
Autonomous Vehicles on Movement Behaviour

Purpose

• To explore the potential 
impact of autonomous 
vehicles (AVs) on movement 
behaviour (MB) (i.e., 
physical activity, sedentary 
behaviour, and sleep). 

Research Questions

• What is the potential 
impact of AVs on: 
1. MB or mode choice (MC); 

2. Beliefs about MB or MC; 
and/or

3. The associated  
environment(s). 

Scoping reviews are more inclusive than other forms of systematic 
reviews and may include qualitative studies and unpublished 
works. They are ideal for a body of literature that deals with novel 
topics or lacks clarity.





Description of Studies and Findings

N %

# of studies 27

# of findings 101

Journal discipline

Transportation 25 92.6

Urban planning 2 7.4

Geographic location

North America 13 48.1

Europe 8 29.6

Other 6 22.3

Study design

Simulation/modeling 15 55.6

Cross-sectional 7 25.9

Other 5 18.5



Findings by Research Question

69.3%

12.9%

17.8%

MB or MC

Beliefs about MB or MC

Environment that
influences MB or MC

MB = 10 (10%)



Impact on Movement Behaviour

• “Respondents would be able 
to use their travel time for 
working (54%) and watching 
movies or playing games 
(46%)”2. 

• “Might go out more, could 
nap on the way there”3.

• “When AVs are present, 
walking can be avoided”4.



Impact on Mode Choice

• “AVs could induce an increase of travel 
demand between 3% and 27%, due to 
changes in destination choice (i.e. longer 
trips), mode choice (i.e. modal shift from 
public transportation and walking to car), 
and mobility (i.e. more trips)”1.

• “Community transit has a negative effect 
on walking and cycling as well, attracting 
travelers from both these modes”5.

• “One SAV will be able to replace around 
14 privately owned vehicles, or even 
more when the level of willingness to 
share is higher.” (Zhang, 2015)



Impact on Beliefs about MB or MC

MB: N = 5 (33.3%) 

• "I spend a lot of time 
driving, it would nice to be 
able to do other things.“

• "Might move farther out to 
get more house for the 
money and be productive 
and less stressed on the 
way to work." (Zmud, 2017) 

MC: N = 9 (60%) 

• “I am concerned that resources 
may be diverted from public 
transportation or other more 
affordable options into 
autonomous vehicles.” 

• “I feel there are other 
advances we need to put first -
transit, walking, biking. We 
need to make these a priority.” 
(Lu, 2017)  



Impact on Environments that Influence MB or MC

• “The number of cars would 

decrease, which can create 

positive outcomes as less 

parking is needed”7.

• “The land use impacts of AVs 

will be substantial”8.

• “Sprawl would be further 

encouraged”7.



Park It!

• The typical automobile is parked for about 95% of its 
lifetime (Shoup, 2005, The High Cost of Free Parking).

• The total area devoted to parking spaces in 41 major 
cities from around the world was equivalent, on 
average, to about 31% of the district area (e.g., it is 
41% in LA).



• The majority of studies took place in Europe or North America 

and involved simulations or cross-sectional designs. 

• The bulk of the research examined impact of AVs on the built 

environment (e.g., reduced demand for parking) and/ or mode 

choice (e.g., shift from public transit to shared AVs). 

Summary (Spence et al., in preparation)

• Almost no research examined direct influences of AVs on MB.



What Moves you?

You have brains in your 
head.

You have feet in your 
shoes.

You can steer yourself any 
direction you choose.

But first, you’ll need to 
overpower the DNA from 

the primordial ooze!



It’s gotta be FUN or it will not get done!

• Fufilling
– Play, Sports

– Social engagement

– Boredom avoidance

– Self-actualization

• Useful
– Active transportation saves time & money

– Explore the environment

• Necessary
– Part of the job (e.g., postal workers)

– Put food on the table



• AVs will have a profound impact on mode choice (1st

order ripple) and the built environment (2nd order ripple) 

of people residing in much of the developed world.

• As a result, the movement behavior of residents in 

urban areas will likely be altered. 

Based on our understanding of FUN, we speculate that people will 

take fewer steps on a daily basis.

Conclusion



Implications

• More public health attention and research needs 
to be focused on potential impacts of 
autonomous vehicles on movement behaviour.

• If demand for parking decreases, what will 
cities/communities do with the space?

• Do not confuse the public health message with 
the exercise message.



Questions?


