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Goal of Study

Identify and evaluate win-win 
transportation infrastructure improvement 

strategies that would promote public health 
through both reduced driving and increased 

active transport 

Econometric Analysis Framework of Travel
ROI Assessment Framework of Infrastructure 
Improvement
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Existing Literature

Most studies do not needed insight into 
the trade-offs between motorized and 
non-motorized travel
Empirical evidence on the impacts of BE 
remains very mixed
Few studies have translated travel and 
health outcome to economic benefit of 
transportation investment



Existing Literature

Very few scenario analysis tools exist to 
readily and comprehensively support 
transportation investment decision making
Little sensitivity analysis of how benefit 
estimates vary by modeling methods



Econometric Analysis

Extends from Guo et al (2007), which 
was frequency-based 
Dependent variables:
– daily vehicle miles traveled (VMT), and 
– miles walked/biked (MWB)

Amount of Driving

Built Env.
Amount of Biking/Walking

and



Econometric Analysis

Individual-level analysis based on widely 
available travel survey data
Identify unique contribution of different 
built environment elements
Control for socio-demographic and 
weather factors
Allow for heterogeneous sensitivity to BE 
factors across different population groups



Data for Analysis
2001 National Household Travel Survey
Population Census 
Weather – precipitation & 
temperature (NCDC) 
Land use data
Employment data
Bicycle, pedestrian 
facilities
Roadway network



Exogenous Variables
Trip-Maker Characteristics 
Trip Day Characteristics: temperature, snowfall, 
weekend, weekday trips
Built Environment Characteristics
Regional level: 
retail, recreation, and employment accessibility 
measures
Neighborhood level: 
0.25 and 1 mile network buffers 
around sampled households. Include:

Socio-demographic distribution
Land use mix
Multimodal transportation facilities



Sample Characteristics

50% of 4974 persons in the final sample 



Sample Characteristics



Model Structure

Seemingly Unrelated Regression (SUR) Model

Spatial SUR Model
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Estimation Results



Estimation Results



Model Goodness-of-Fit

Spatial autocorrelation is statistically 
significant
SSUR has a higher overall r-square 
(0.1507 vs. 0.1261)



Scenario Analysis

What if all roadways in Dane County were 
fitted with sidewalks at least on one side?

1220 mi of 4509 mi did not have sidewalk on 
either side of the road 



Scenario Analysis

Construction Cost 
– Cost for concrete curbs is approximately $15 

per linear foot and $11 per ft2 for walkways 
– FHWA and ITE recommended minimum 

width of 5 ft is estimated at $70 per linear 
foot 

– Total cost estimated at $450.83M 



Scenario Analysis



Scenario Analysis
Physical Activity Benefit
– 1mi increase in sidewalk, 0.0483 mi increase in 

individual’s daily distance walked/biked
– 0.098 additional miles walked/biked, 1.68 minutes of 

additional physical activity per person per day (3.5 
mph speed)

– additional 10.97 kcal burnt for an averaged (180 lb) 
person (Warburton et al, 2006)

– offset weight gain in about 35% of the population 
(Hill et al, 2003)

– annual cost estimate of $560 per person associated 
with weight gain/obesity (Strum et al, 2002) 

– Given 438,881, total avoided cost is $86.02M 



Scenario Analysis

Air Quality Benefit
1mi increase in sidewalk, 0.6447mi decrease in 
individual’s daily VMT
VMT reduction of 1.141mi per person-day 
total of 182.80 million miles reduced across the 
entire population
Given average unit cost of $0.045 per vehicle-
mile for motor vehicle air pollution, total annual 
air pollution cost saving is $8.22M 



Sensitivity

1.772.04BCR

-3.288-0.6447Parameter on 
sidewalk for VMT

0.04830.0554Parameter on 
sidewalk for MWB

SURSSUR



Conclusions
Need to recognize the substitutive, complementary 
and synergistic effects of BE on travel behavior 
SSUR model is statistically superior to the SUR 
model, but more difficult to estimate
Win-win transportation related strategies found: 
increased regional retail accessibility and increased 
prevalence of sidewalks within 1 mile neighborhood 
buffers
Economic evaluation framework ready for 
neighborhood/regional application 
Making sidewalks available to all the residents in 
Dane County yields an estimated BCR of 1.73, 
suggesting economic viability



Next Steps

Need a more solid method for estimating 
the per mile benefit of walking and biking
Incorporate other societal benefit/cost 
categories (e.g. safety, land value)
Integrate with GIS-based planning tools


