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MOTIVATION

Evidence-based design tools are needed to assess the trade-offs
required between the many possible uses of roadway space. 

Most empirical evidence for street design focuses on functionality 
of streets for automobile and transit throughput.

Design guidelines for complete streets are rarely based on empirical 
evidence of their relationship to behaviour or user experience.



Relevance 



DEVELOPING A 
COMPREHENSIVE 
EVIDENCE-BASED FOR 
EVALUATING 
COMPLETE STREETS

Well established empirically based methods 
for assessing traffic and transit level of service

Few methods exist for empirically evaluate 
the walkability of a street and the user experience
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DEVELOPING AN EVIDENCE BASE FOR WALKABILITY FOR 
COMPLETE STREETS PLANNING



METHOD

Scope: Attributes at the street segment level, for the purpose 
of recreational walking

Web-based survey: rate an existing street (revealed preference) + 
re-rate systematically manipulated options (stated preference).

Visualization: ESRI’s CityEngine + Unity

Locations: A number of streets at Toronto waterfront & down town



Edge + clearway + outdoor 
dining

Adjacent buildings and land uses 

side walk      c- lane    t- lanes & transit      c- lane      side walk

side walk + curb lane + through lanes & transit + curb lane + side walk 



QUESTIONS

Are pedestrians willing to trade sidewalk width for 
trees/outdoor dining? 

What design features are likely to make broader streets with 
more lanes more favourable for pedestrians?

Which are preferred by the pedestrians for the curb-side use: 
on street parking, one or two-way bicycle lanes or transit? 



METHOD

Formalized stated preference design

Visualized 3D Animated environment

Statistical analysis of using mixed logit 
model with panel effects



10
Through lane Curb lane Side walk

• car+car • none • narrow edge + wide clearway  

• transit+transit • one-way cycle path • medium edge + normal clearway 

• car+car+car+car • two-way cycle path • medium edge + wide clearway 

• car+transit+transit+car • on-street parking + cycle path • outdoor dining + normal clearway 

• transit+car+car+transit • cycle path + on-street parking • narrow edge + normal clearway + outdoor dining

Attribute 
levels

Attributes
Experimental design
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Through lane Curb lane Side walk

• car+car • none • narrow edge + wide clearway  

• transit+transit
(3.5 m + 3.5 m)

• one-way cycle path 
2*(0.8 m + 1.5 m)

• medium edge + normal clearway 
2*(1.6 m + 1.6 m)

• car+car+car+car • two-way cycle path • medium edge + wide clearway 

• car+transit+transit+car • on-street parking + cycle path • outdoor dining + normal clearway 

• transit+car+car+transit • cycle path + on-street parking • narrow edge + normal clearway + outdoor dining

Attributes
Experimental design

Street 
width: 18 m



Scenario through lane curb lane sidewalk tlane_width clane_width sidewalk_width street_width

King street
1 transit+car+car+transit none medium edge+wide clearway 13 0 9,6 22,6
2 car+car cycle path+on street parking medium edge+normal clearway 6 9,4 6,4 21,8

3
car+car cycle path_one way narrow edge+normal clearway+outdoor dining 6 4,6 11,2 21,8

4 transit+transit cycle path_one way medium edge+wide clearway 7 4,6 9,6 21,2
5 car+car cycle path_two way outdoor dining+normal clearway 6 3,8 9,6 19,4
6 car+car+car+car none medium edge+normal clearway 12 0 6,4 18,4
7 transit+transit cycle path_two way medium edge+normal clearway 7 3,8 6,4 17,2
8 transit+transit none outdoor dining+normal clearway 7 0 9,6 16,6
9 car+car none narrow edge+wide clearway 6 0 8 14

Queens Quay between Lower Jarvis & Lower Sherbourne
1 car+transit+transit+car on street parking+cycle path medium edge+normal clearway 13 9,4 6,4 28,8
2 car+transit+transit+car cycle path_one way outdoor dining+normal clearway 13 4,6 9,6 27,2

3
car+car+car+car cycle path_two way narrow edge+normal clearway+outdoor dining 12 3,8 11,2 27

4 car+transit+transit+car cycle path_two way medium edge+wide clearway 13 3,8 9,6 26,4
5 car+car on street parking+cycle path medium edge+wide clearway 6 9,4 9,6 25
6 transit+car+car+transit cycle path_two way narrow edge+wide clearway 13 3,8 8 24,8

Queens Quay between Yonge & Freeland
1 car+transit+transit+car cycle path_two way medium edge+wide clearway 13 3,8 9,6 26,4
2 car+car on street parking+cycle path medium edge+wide clearway 6 9,4 9,6 25
3 transit+car+car+transit cycle path_two way narrow edge+wide clearway 13 3,8 8 24,8
4 car+car+car+car cycle path_one way narrow edge+wide clearway 12 4,6 8 24,6

5
car+transit+transit+car none narrow edge+normal clearway+outdoor dining 13 0 11,2 24,2

6 transit+car+car+transit cycle path_one way medium edge+normal clearway 13 4,6 6,4 24
Villiers Street Don to Cherry

1
transit+car+car+transit on street parking+cycle path narrow edge+normal clearway+outdoor dining 13 9,4 11,2 33,6

2 transit+car+car+transit cycle path+on street parking outdoor dining+normal clearway 13 9,4 9,6 32
3 car+car+car+car on street parking+cycle path outdoor dining+normal clearway 12 9,4 9,6 31
4 car+car+car+car cycle path+on street parking medium edge+wide clearway 12 9,4 9,6 31
5 car+transit+transit+car cycle path+on street parking narrow edge+wide clearway 13 9,4 8 30,4
6 car+transit+transit+car on street parking+cycle path medium edge+normal clearway 13 9,4 6,4 28,8

Experimental design: orthogonal design



DEMONSTRATION OF THE WALKABLE STREET 3D 
SURVEY

http://ecce.esri.ca/icitysurvey/


• Pre-test on approx. 100 students, staff & planning contacts

• 600 Torontonians (representative sample by age, gender& 
residence location in Toronto)

SAMPLE









METHOD

600 respondents with 9 choice tasks (3 choices per 
task)  5400 cases

Starting with univariate simple logit models
determine significant variables

Multivariate models  determine highest 
performance



MODEL RESULTS



THROUGH LANE PREFERENCES
• With transit > only car

• Cars in the middle lane > transit in the middle lane

>



CURB LANE PREFERENCES
• Two-way cycle path > One-way cycle path

• Cycle path only > cycle path with on-street parking 

P P
>



SIDEWALK PREFERENCES
• Trees + wide (3.2 m) walkway

• Narrow sidewalk + trees & outdoor dining > Wide sidewalk



CONTINUING RESEARCH

‘Dashboard’ platform to visualize and assess various street 
designsPolicy-support - commercializable product

Relation of preferences to socio-demographics and travel habits





INPUTS (OUR ENGINEERING APPROACH)



OUTPUTS



• Working with Ontario College of Art and Design and ESRI to 
bring the evidence base into a graphical design environment

NEXT STEP



THANK YOU!
QUESTIONS?


	Evaluating complete Streets with a 3D Stated Preference Survey
	motivation
	Slide Number 3
	Developing a comprehensive evidence-based for evaluating complete streets�
	Developing An evidence base for walkability for �complete streets planning
	Method
	Slide Number 7
	questions
	method
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Demonstration of the Walkable Street 3D Survey
	sample
	Slide Number 15
	Slide Number 16
	Slide Number 17
	method
	Model results
	Through lane preferences
	Curb lane preferences
	Sidewalk preferences
	Continuing research
	Slide Number 24
	Inputs (our engineering approach)
	OUTPUts
	Next step
	Thank you!�Questions?�����

