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Title

Information and Transportation Choices, Long- and Short-Term, that Link Sustainability and Livability —
Phase Il

Introduction

This project will develop practical approaches to the delivery of accessibility related information and
new decision-making models in the full time-scale range that are informed by multiple disciplines
including cognitive science, behavioral economics, marketing, transportation, and urban planning. It will
design information interventions intended for the full range of transportation-relevant decisions and
test their impacts on people moving to the Greater Lafayette area, Indiana. The research is designed to
test the sensitivity of: (i) long-term decision of residential location choice to information, and (ii) the
sensitivity of short-term travel characteristics to long-term residential location choice.

To enable this study, in a collaborative Phase | project, researchers at the University of Michigan and
Purdue University designed and developed an interactive on-line accessibility mapping tool for the
Greater Lafayette area to assess long-term residential location decision-making under information
provision by linking to measures of accessibility and livability. This interactive on-line accessibility
mapping tool would allow participants to visualize different levels of accessibility using different
transportation modes based on their work locations and the importance of different trip purposes
(including trips to work and non-work locations). Four transportation modes are incorporated in the
interactive on-line accessibility mapping tool including walking, bicycling, public transit, and driving. The
transportation accessibility is calculated based on the travel time from each census block groups in the
Greater Lafayette area to different types of activities using Google Maps.

Findings

The key benefit of this project stems from data that will be used to understand the role of accessibility
to various activity locations using multiple modes to characterize notions of livability. In addition, these
findings and insights can help to develop accessibility-based livability index structured to capture the six
principles of livability established by the Department of Transportation
(http://www.dot.gov/livability/101).



Recommendations

The results illustrate that the proposed strategy can assist participants in their residential location
decisions by being more informed on neighborhoods that can better address their travel needs. The
results suggest that the proposed strategy can foster sustainable behavior by impacting participants’
long-term travel-related behavior through their residential location choice. Furthermore, the interactive
online accessibility mapping application is built on generally available data and provides personalized
accessibility information to users. Hence, it can be readily deployed by planners and policy-makers.
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CHAPTER 1. INTRODUCATION AND METHODOLOGICAL

1.1 Introduction

Travelers’ decisions regarding transportation can be conceived of along a long-
term to short-term spectrum. Decisions of residential locations, vehicle ownership, and
work destination are usually established over the scale of years. Over a shorter time
period of perhaps months, people make decisions regarding parking purchase and non-
work destinations. Choice of mode may be a day-to-day decision, while choice of routes
may be altered virtually instantaneously. Despite this broad range of time frames,
current strategies for the dissemination of transportation information concentrate at the
short-term end of the spectrum (Peeta and Mahmassani 1995; Paz and Peeta, 2009). For
example, real-time information on travel time (Ben-Elia and Shiftan 2010) can be
relevant to route-choice behavior, but will rarely affect decisions made over longer time
frames. For the long-term end of the spectrum, researchers and planners rely on planning
models, which typically cannot capture the impact of information.

To foster more sustainable transportation choice behavior, an effective
information strategy should be ideally designed to work along the full time-scale range,
particularly since longer-term decisions frequently constrain the shorter-term options.

However, the insights on the sensitivity of choices at varying time scales to information



interventions, or the impact of long-term choices on those made over the shorter terms
are limited. Rodriguez and Rogers (2014) show that information related to accessibility
of transit stops and shopping locations has the potential to affect people’s renting
location and travel behavior. However, the participants are limited to graduate students,
and hence the study is not representative of the general population. Further, the
accessibility tool used is not personalized to suit individual needs/constraints.

This project will develop practical approaches to the delivery of accessibility
related information and new decision-making models in the full time-scale range that are
informed by multiple disciplines including cognitive science, behavioral economics,
marketing, transportation, and urban planning. It will design information interventions
intended for the full range of transportation-relevant decisions and test their impacts on
people moving to the Greater Lafayette area, Indiana. The research is designed to test
the sensitivity of: (i) long-term decision of residential location choice to information,
and (ii) the sensitivity of short-term travel characteristics to long-term residential
location choice.

To enable this study, in a collaborative Phase | project, researchers at the
University of Michigan and Purdue University designed and developed an interactive
on-line accessibility mapping tool for the Greater Lafayette area to assess long-term
residential location decision-making under information provision by linking to measures
of accessibility and livability. This interactive on-line accessibility mapping tool would
allow participants to visualize different levels of accessibility using different
transportation modes based on their work locations and the importance of different trip

purposes (including trips to work and non-work locations). Four transportation modes



are incorporated in the interactive on-line accessibility mapping tool including walking,
bicycling, public transit, and driving. The transportation accessibility is calculated based
on the travel time from each census block groups in the Greater Lafayette area to
different types of activities using Google Maps.

Rare among policy investigations, information-related questions can be
researched through true experimental design. In Phase Il of this project, these
experimental designs are created by utilizing the interactive on-line accessibility
mapping tool created in Phase | to analyze the role of information related to
accessibility/livability on residential location choice decisions of people moving to the
Greater Lafayette area. These relocators will be randomly assigned to experimental and
control groups. The experimental group will be exposed to the interactive on-line
accessibility mapping tool built in Phase I; the control group participants will not.
Participants in the control and experimental groups will be surveyed for travel behavior
and residential location choices related questions before and after they relocate to the
Greater Lafayette area. The intergroup differences will be analyzed to study the impacts
of accessibility/livability related information on residential location choice using
standard statistical models.

The key benefit of this project stems from data that will be used to understand
the role of accessibility to various activity locations using multiple modes to characterize
notions of livability. In addition, these findings and insights can help to develop
accessibility-based livability index structured to capture the six principles of livability

established by the Department of Transportation (http://www.dot.gov/livability/101).
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1.2 Methodology

Models associated with residential location’s neighborhood average weighted
accessibility and automobile usage in minutes travelled per week, can be used to analyze
the impact of interactive online accessibility information on residential location and
travel-related behavior. However, previous studies (e.g. Ewing and Cervero, 2010; Cao
et al., 2010) suggest that neighborhood accessibility is correlated with vehicle usage.
This implies that these two models are interrelated whereby the dependent variable
(residential location’s neighborhood average weighted accessibility) in one equation is
the independent variable in the other. This limits the use of ordinary least squares (OLS)
regression, as a potential estimation problem exists due to the violation of a key OLS
assumption in that a correlation exists between regressors and disturbances, and
common unobserved factors may exist affecting both dependent variables (Washington
et al., 2010). Ignoring such endogeneity can lead to erroneous conclusions (Shankar and
Mannering, 1998; Tielemans, et al. 1998). To address this limitation of OLS regression

for estimating the two models separately, a simultaneous equation system is used:

In(A) = BaZa
+ &4 (7)

In (V) = ByZy + AyIn(A)
+ &y (8)

where A is the average weighted accessibility of the neighborhood that an individual
selected after relocation, V is the automobile usage in minutes travelled per week, Z is
the vector of exogenous variables (other contributing factors related to participants’
socio-economic characteristics) influencing A and V, B are vectors of estimable

parameters, A is the estimable scalar, and ¢ is the disturbance term. Given that the



dependent variables are always positive, semi-logarithmic transformations are used. Two
types of estimation methods can be used to estimate the simultaneous equation system,
including single-equation methods (e.g. two-stage least squares (2SLS)) and system
estimation methods (e.g. three-stage least squares (3SLS)). 3SLS is used in this study as

it produces more efficient parameter estimates (Washington et al., 2010).



CHAPTER 2. SURVEY DESIGN

Purdue_Post_Survey

Q1 Dear Participant:Thank you for participating in our study.We are researchers at the
NEXTRANS Center, the U.S. Department of Transportation Region 5 University
Transportation Center, headquartered at Purdue University. The study 'Information and
Transportation Choices, Long- and Short-Term, that Link Sustainability and Livability"
seeks a better understanding of residential location choices of people based on
information related to accessibility using different modes of transportation. Your
participation would be greatly appreciated as it can contribute to the development of
better methods to provide accessibility information on the general public and enhance
the quality, sustainability and livability of the community. Participation in this study
consists of (i) completing this post-experiment survey, (ii) use the online accessibility
website to assist you with residential location decision making and (iii) complete post-
experiment survey after you made your residential location decision. Purpose of
Survey: This survey will help us understand your residential location choices and the
accessibility information towards different activities.Duration of Participation: This

survey will take approximately 10-15 minutes to complete.Confidentiality: All responses



will be kept confidential and will not be used for any other purpose than this
study.Risk: No risk greater than everyday activities is in this study.Compensation: This
study will not provide you with direct benefits. Voluntary Nature of Participation: We
would appreciate your honest answers based on your experience. However, if you feel
uncomfortable with the questions, you can skip these questions or quit the survey any
time.Contact Information: If you have any questions about this study or need further
information, you can visit our website or contact Ross Guo at (765) 496-9768 or

guol87@purdue.edu.

Q5 If you understand and would like to participate in this study, please check the answer
"l understand and want to continue the survey below.

Q | understand and want to continue the survey (1)
Q 1 do not want to continue the survey (2)

If I do not want to continue t... Is Selected, Then Skip To End of Survey



Q2 1. Please indicate the usefulness of this online accessibility tool on your final
housing location.

O Not useful (1)

Q Somewhat useful (2)
O Useful (3)

Q Very Useful (4)

O Extremely useful (5)



Q6 2. Please identify your final housing location by clicking on the appropriate region

on the map. If you need to identify your housing location in downtown West Lafayette

or Lafayette, you cango to a zoomed-in

map of this region below.
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Q20 This is the zoom in housing location.
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Q9 3. What is or will be your house type in Great Lafayette area?
Q Single-family detached home (1)

Row house/townhouse (2)

Apartment (3)

Mobile home (4)

©c O O O

Other, please explain (5)

Q11 4. What is or will be the ownership of the housing unit you live in Great Lafayette
area?

Q | own the housing unit with a mortgage (1)

O I own the housing unit without a mortgage (2)

O I rentthe housing unit (3)

Display This Question:
If 4. What is or will be the ownership of the housing unit you live in your new work
location? | own the house, but I do not need to pay my mortgages Is Selected
Q15 5. What is the expected range of total cost?
Q  Under $150,000 (1)
$150,000-$199,999 (2)

0

Q  $200,000-$299,000 (3)
QO $300,000-$499,999 (4)
)

$500,000 or more (5)
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Display This Question:
If 4. What is or will be the ownership of the housing unit you live in your new work
location? | own the house, but | need to pay my mortgages Is Selected
Q17 5. What is the expected monthly mortgage range?
O Under $1,000 (1)
Q $1,000-$1,499 (2)
Q $1,500-$1,999 (3)

O $2,000 or more (4)

Display This Question:
If 4. What is or will be the ownership of the housing unit you live in your new work
location? I rent house Is Selected
Q19 5. What is the expected monthly rent?
QO Under $500 (1)
QO $500-$749 (2)
QO $750-$999 (3)
O $1,000-$1,499 (4)

O $1,500 or more (5)
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Q13 6. When choosing this house in the new location, what are the importance of these

factors to your decision?

Cost of renting or
O @) @) O @)
buying (1)
Number of
bedrooms/bathrooms @] O O Q O
2
Aesthetic value (3) O] o o Q Q
Access to education
O @) @) O @)
(4)
Access towork (5) Q Q Q @) Q
Access to parks,
recreation, and O @) O O @)
public facilities (10)
Access to restaurants
O @) @) O @)
(11)
Access to retail,
grocery or other Q Q Q @) Q
destinations (12)
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Access to healthcare
o o o o o
(13)
Safety of
o o o o o
neighborhood (14)
Parking availability
o o o o o
(15)

Q22 7. Please indicate how many single work trips (from home to work and vice versa)
did you take by these modes on average per week? If you take more than twenty single
work trips, please put twenty.

_ Drivealone (1)

____ Carpool/Vanpool (3)

____ Public transit (4)

_____ Bicycle (5)

Walking (6)
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Q23 8. Please indicate the estimated travel time (in minutes) of single work trips (from

home to work and vice versa) did you take by these modes on average? If the estimated
travel time is over 120 minutes, please put 120. If you are not sure about the travel time,
please put zero.

Drive alone (1)
__ Carpool/Vanpool (2)
____ Public transit (3)
___ Bicycle (4)

Walking (5)

Q25 9. Please indicate how many single trips to healthcare related activities (from home
to these activities and vice versa) did you take by these modes on average per week? If
you take more than twenty trips, please put twenty.

__ Drivealone (1)
____ Carpool/Vanpool (3)
____ Public transit (4)
______ Bicycle (5)

Walking (6)
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Q26 10. Please indicate the estimated travel time (in minutes) of single trips to
healthcare related activities(from home to these activities and vice versa) did you take
by these modes on average? If the estimated travel time is over 120 minutes, please
put 120. If you are not sure about the travel time, please put zero.

Drive alone (1)
__ Carpool/Vanpool (2)
____ Public transit (3)
___ Bicycle (4)

Walking (5)

Q35 11. Please indicate how many single trips to recreational related activities (from
home to these activities and vice versa) did you take by these modes on average per
week? If you take more than twenty trips, please put twenty.

__ Drivealone (1)
____ Carpool/Vanpool (3)
____ Public transit (4)
______ Bicycle (5)

Walking (6)



17

Q28 12. Please indicate the estimated travel time (in minutes) of single trips
to recreational related activities(from home to these activities and vice versa) did you
take by these modes on average? If the estimated travel time is over 120 minutes, please
put 120. If you are not sure about the travel time, please put zero.
Drive alone (1)
__ Carpool/Vanpool (2)
____ Public transit (3)
_______ Bicycle (4)

Walking (5)

Q27 13. Please indicate how many single trips to restaurants related activities (from
home to these activities and vice versa) did you take by these modes on average per
week? If you take more than twenty trips, please put twenty.

__ Drivealone (1)

____ Carpool/Vanpool (3)

____ Public transit (4)

__ Bicycle (5)

Walking (6)
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Q29 14. Please indicate the estimated travel time (in minutes) of single trips

to restaurants related activities(from home to these activities and vice versa) did you take
by these modes on average? If the estimated travel time is over 120 minutes, please

put 120. If you are not sure about the travel time, please put zero.

Drive alone (1)
__ Carpool/Vanpool (2)
____ Public transit (3)
___ Bicycle (4)

Walking (5)

Q30 15. Please indicate how many single trips to educational related activities (from
home to these activities and vice versa) did you take by these modes on average per
week? If you take more than twenty trips, please put twenty.

__ Drivealone (1)
____ Carpool/Vanpool (3)
____ Public transit (4)
______ Bicycle (5)

Walking (6)



19

Q31 16. Please indicate the estimated travel time (in minutes) of single trips
to educational related activities(from home to these activities and vice versa) did you
take by these modes on average? If the estimated travel time is over 120 minutes, please
put 120. If you are not sure about the travel time, please put zero.
Drive alone (1)
__ Carpool/Vanpool (2)
____ Public transit (3)
_______ Bicycle (4)

Walking (5)

Q32 17. Please indicate how many single trips to retail/grocery shopping related
activities (from home to these activities and vice versa) did you take by these modes on
average per week? If you take more than twenty trips, please put twenty.

__ Drivealone (1)

____ Carpool/Vanpool (3)

____ Public transit (4)

__ Bicycle (5)

Walking (6)
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Q33 18. Please indicate the estimated travel time (in minutes) of single trips
to retail/grocery shopping related activities(from home to these activities and vice versa)
did you take by these modes on average? If the estimated travel time is over 120
minutes, please put 120. If you are not sure about the travel time, please put zero.
Drive alone (1)
__ Carpool/Vanpool (2)
____ Public transit (3)
_______ Bicycle (4)

Walking (5)

Q34 19. Please rate the importance of different trip purposes by allocation the amounts
in the document below. (Amount can range from 0 to 100, but should total 100)

_ Work (1)

___ Healthcare (2)

__ Social activities and recreational activities (3)

__ Education (4)

__ Restaurants (5)

Retail shopping and grocery shopping (6)
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Q36 20. How long are you planning to stay in your current home before you move?

O Less than 1 year (1)
Q 1-5years(2)
QO 6-10 years (3)

O Morethan 10 years (4)

Q20 21. Do you have any recommendations or suggestions related to our website

Q22 ldentification code Please provide us your email address. Your address identifies
the survey as unique toyou.  This information will be kept confidential and will not be
used for any other purposes than identification.  If you do not have an email address,

please provide us your telephone number instead.

Q24 My email address is

Q26 1 do not have an email address. Instead, my telephone number is

Q28 Thank you for your time and effort to complete the survey. By clicking "Next

>" putton, complete this survey.  If you have any other questions or concerns, feel free

to contact us at (765) 496-9768 or guol87@purdue.edu.  Thank you. ** Please click

"Next >" button to successfully save your answers. **
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CHAPTER 3. RESULTS

3.1 Descriptive Statistics

Only individuals who completed both pre-experiment and post-experiment
surveys were included in the analysis. 282 completed responses were collected,
including 147 in the experimental group and 135 in the control group. As shown in
Figure 1, the pre-experiment survey questions are classified into three parts: (1)
individual and household socio-economic characteristics, (2) travel-related behavior
before relocation, (3) housing-related characteristics. Tables 1-3 illustrate some
descriptive statistics.

The first part of the pre-experiment survey captures participants’ individual and
household socio-economic characteristics, including age, gender, education level,
ethnicity, household structure, and household income. Table 1 illustrates the aggregated
individual and household socio-economic characteristics. A majority of participants in
both the control and experimental groups are Caucasians between the ages of 25 and 54,
with higher than high school degree and more than 2 automobiles in the household.
About 50% of participants were Caucasian, followed by Asians and African Americans.

More than 80% of participants had higher than high school degree, and the proportions
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of single and married participants (around 45%) are similar. Over 70% of participants
are between ages 25 and 54, and about 25% have children.

Tables 2 and 3 show participants’ travel-related behavior and housing-re lated
characteristics before relocation, respectively. Participants in both groups have similar
travel-related behavior and housing-related characteristics before relocation. Table 2
shows that trips using automobile (“drive alone” and “drive with passenger(s)”)
represents the largest trip share for both work and non-work related trips for participants
in both groups before relocation. The reason for separating participants’ usage of “drive
alone” and “drive with passenger(s)” for the automobile mode is to investigate if their
residential location meets some travel needs of household members. Individuals in a
household sharing the same automobile are likely to drive more with household
members to save time and cost if their residential location satisfies other members’
travel needs. All participants have used transit before, but only a few currently use it.
“Transit service is not frequent enough” and “riding transit is not comfortable” are the
two most important factors that discourage participants to use transit. Most participants
check transportation-re lated information more than 3 times a week, and radio is the most
commonly used device to access such information. Table 3 illustrates participants’
housing-related characteristics before relocation in terms of housing type and ownership,
housing type of interest for relocation, and expected ownership and costs after
relocation. Most participants own a single-family detached home, and expect to purchase
a single-family detached home with mortgage after relocation to Tippecanoe County.

Post-experiment surveys are classified into two parts: (1) self-reported housing

type, ownership, and residential location, and (2) importance of different factors
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affecting residential location choice. Table 4 illustrates the self-reported housing type
and ownership after relocation. Most participants in the experimental group (over 95%)
had the housing type and ownership after relocation consistent with their expectation,
and the remaining participants chose to own a house instead of renting one (Table 3). By
contrast, only about 70% of control group participants had the housing type and
ownership per expectations before relocation, and more than 10% changed housing
ownership from owning to renting after relocation. In addition, experimental group
participants planned to stay longer in their current property compared to control group
participants, suggesting greater satisfaction with their residential location choice. The
results indicate that a perceptibly significant portion of control group participants could
not find residential locations that satisfied their needs, and chose to rent for a shorter
period instead, implying the likelihood of moving again to another residential location.
Figures 2 and 3 show the aggregated participants’ self-reported residential
location in Tippecanoe County for the control and experimental groups, respectively. A
key observation is that the experimental group participants live closer to downtown
areas (downtown Lafayette and West Lafayette) and their work locations. The average
estimated distance from their neighborhoods to downtown Lafayette (the shortest
network distance from the centroid point of the selected neighborhood to downtown) is
about 20% shorter, and to downtown West Lafayette is over 30% shorter compared to
those of the control group participants. In addition, the average estimated distance for
the experimental group participants from their neighborhood to work locations is about

25% shorter compared to that of control group participants.
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3.2 Importance of Different Factors that Affect Residential Location Choice

Participants were requested to rate the importance of various factors that affect
their residential location choices on a scale of 1-5, where 1 indicates “not important at
all” and 5 indicates “extremely important.” Eleven factors are included, and classified
into three categories: (1) physical characteristics of housing unit (cost, number of
bedrooms/bathrooms, and parking); (2) neighborhood environment (aesthetic value and
safety); and (3) transportation accessibility (education, work, park/recreational/public
facilities, restaurants, retail/grocery, and healthcare accessibilities). Table 5 illustrates
the average ratings of the control and experimental groups indicating the importance of
these factors.

Before relocation, the cost of renting or buying (3.90 and 3.95), safety of
neighborhood (3.21 and 2.99), accessibility to work (3.03 and 2.99), and number of
bedroom/bathrooms (2.97 and 3.01) are rated as the four most important factors by
participants in their residential location decision-making process. A t-test comparison of
means of these factors reveals that none of them are statistically significantly different
(at the 0.05 level) across the two groups. In addition, Spearman’s rank correlation
coefficients (Guo and Peeta, 2015; Guo et al., 2016a) were used to analyze the statistical
dependence for within-group ranking differences between the ratings given by the
participants of the two groups for these factors. The within-group ranking represents the
relative ranking given to these factors based on the average rating of each factor. The
rankings for the two groups on these factors were found to be statistically significantly

correlated. Both tests suggest a high degree of similarity among participants of the
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control and experimental groups in terms of their ratings of the importance of the factors
that affect their residential location decision-making process before relocation.

The t-test comparison and Spearman’s rank correlation coefficients were used to
compare the participants’ ratings of the factors used for decision-making before and
after relocation for the control and experimental groups. The t-test indicated that none of
the factors (at the 0.05 level) were statistically significantly different for the control
group before and after relocation, while 4 out of 11 factors for the experimental group
participants were. Among these 4 factors, 3 factors (accessibilities to education,
parks/recreational/public facilities, and retail/grocery/other destinations) are related to
transportation accessibility, and the average ratings of participants after relocation were
higher than before relocation. Control group participants rank “parking availability” four
positions higher and “accessibility to parks, recreational, or public facilities” four
positions lower compared to the experimental group participants after relocation. The
results illustrate that there is high degree of dissimilarity in the ratings of the
experimental group participants before and after relocation on the factors that affect their
residential location decisions, unlike for the control group participants. This suggests
that the proposed strategy had a significant impact on experimental group participants’
ratings of the importance of various factors that affect their residential location decision-
making process. That is, such a long-term information intervention strategy can enable
relocators to be more informed on transportation accessibilities, thereby influencing their

residential location decision-making process.
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3.3 Neighborhood Accessibility to Different Trip Purposes

In the post-experiment surveys, participants were requested to identify the
neighborhood where their housing is located rather than their address, to protect their
privacy. Table 6 illustrates the averages of neighborhood accessibilities for the six
different trip purposes using the four different modes. These averages are higher for the
experimental group compared to the control group, especially for neighborhood
accessibility using non-automobile modes. Experimental group participants chose
neighborhoods with better access to potential destinations compared to control group
participants. This implies that the proposed information intervention strategy can assist
participants to select neighborhoods with better access to their potential destinations
using different modes of transportation, especially involving non-automobile modes.

3.4 Weekly “Drive Alone” Trips and the Share of Trips by Different Transportation

Modes

In the last part of the post-experiment surveys, participants were asked to provide
information on their travel-re lated characteristics after relocation, including self-reported
estimated average travel time of a “drive alone” trip, and the average number of “drive
alone”, “drive with passenger(s)”, public transit, bicycle, and walk trips made per week
for the six trip purposes. Table 7 illustrates the aggregated travel-related characteristics
of participants in the control and experimental groups.

Control group participants made 47.7% of weekly trips by “drive alone”, 25.4%
by “drive with passenger(s)”, 10.7% by walk, 10.6% by public transit, and 5.6% by

bicycle, while experimental group participants made 38.2% of weekly trips by “drive

alone”, 25.7% by “drive with passenger(s)”, 17.8% by walk, 13.1% by public transit,
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and 5.3% by bicycle. Experimental group participants used walk and public transit more
often, and drive alone less often compared to control group participants after relocation.

For all trip purposes, experimental group participants experienced shorter
average travel times for “drive alone” trips compared to control group participants, and
these differences were statistically significant for work, social/recreational, restaurants,
and retail/grocery shopping trips. In addition, the shares of trips using non-automobile
modes (public transit, bicycle, and walk) were higher for experimental group
participants compared to control group participants, especially for walk usage in
social/recreational, restaurants, and retail/grocery shopping trips.

Additional tests were performed to examine whether certain subgroups among
the experimental group participants experienced a larger impact due to the information
intervention strategy. Gender, age, household income, marital status, automobile
ownership, whether using public transit before relocation, and the frequency of
accessing transportation-related information per week, were the criteria used to specify
different subgroups. No difference in impact was found based on gender, age, household
income, automobile ownership, and whether using public transit before relocation.
However, married participants specified “drive with passenger(s)” more often compared
to unmarried participants. This indicates that married participants may use the
interactive mapping application to determine a housing location that meets the needs of
all family members. Hence, they can make more coordinated travel plans, and use drive
with passenger(s) more often, after relocation.

Participants who accessed transportation-related information more often (more

than three times a week) and were exposed to the proposed strategy selected housing
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neighborhood with higher weighted accessibility. This suggests that participants who
accessed transportation-related information more often may use the interactive online
accessibility mapping application more effectively in their residential location decision-
making process.

The next section discusses the estimation results of the simultaneous equation
system to further analyze the impacts of the proposed strategy on residential location
choice and travel-related behavior.

3.5 Simultaneous Equation Estimation Results

Table 8 shows the simultaneous equation model estimation results. For
comparison, the two models were also run as separate ordinary least squares regression
models. The comparison results illustrated that the two separate ordinary least squares
regression models show noticeably higher standard errors resulting in lower t-statistics
compared to the simultaneous equation models. Similar observations were also found in
previous studies (e.g. Shankar and Mannering, 1998).

As shown in Table 8, six variables were found to have a statistically significant
correlation (t > 1.96) with the average weighted accessibility of the neighborhood that an
individual selected after relocation (hereafter labeled as the neighborhood average
weighted accessibility), including three variables related to individual and household
socio-economic characteristics, two variables related to travel-related behavior before
relocation, and one variable related to whether an individual was in the experimental
group or not.

Four variables were found to have a statistically significant correlation (t > 1.96)

with automobile usage (minutes travelled per week) after relocation, including one
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variable related to individual and household socio-economic characteristics, one variable
related to travel-related behavior before relocation, one variable related to whether an
individual was in the experimental group or not, and the neighborhood average weighted
accessibility.

The estimation results indicate that if an individual was in experimental group,
he/she is more likely to choose a neighborhood with higher average weighted
accessibility and travel less by automobile. This is consistent with the results of the t-test
comparison of average neighborhood accessibility and travel-related outcomes after
relocation between control and experimental groups (Tables 6 and 7). These suggest that
the proposed strategy can assist participants to select neighborhoods with better average
weighted accessibility and reduce their automobile usage.

The neighborhood average weighted accessibility was found to have a
statistically significant negative correlation with automobile usage after relocation.
Similar results were also found in previous studies (e.g. Cao et al., 2010); that is,
individuals who lived in neighborhoods with higher accessibility travelled less using
automobile compared to those who lived in neighborhoods with lower accessibility. This
indicates that the proposed strategy can foster sustainable long-term travel-related
behavior, in terms of reducing automobile usage, through participants’ residential
location choice by assisting them to select neighborhoods with better access to their
potential destinations.

The average number of licensed and operable vehicles in a household was found
to have a statistically significant negative correlation with the neighborhood average

weighted accessibility, but was found to have a statistically significant positive
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correlation with automobile usage after relocation. A possible explanation is that
households with more mobility resources may value neighborhood accessibility less, but
value other factors (such as costs or renting or buying) more in their residential location
decision-making process due to their high household mobility.

A residential property’s price was not found to have a statistically significant
correlation with neighborhood average weighted accessibility. This may seem to
contradicting to the conclusions in many studies (e.g. Guo et al., 2016b) that a property’s
neighborhood non-work-related accessibilities are often positively correlated with its
property price. However, such correlation may not exist between neighborhood average
weighted accessibility and a property’s price, because of the significant difference
between neighborhood average weighted accessibility and neighborhood accessibility. A
property’s neighborhood average weighted accessibility depends not only on its varies
types of non-work-related neighborhood accessibilities, but also on an individual’s work
location and travel needs. An individual’s work location determines the neighborhood
work accessibility, and his or her travel needs dictates how much he or she weights each
type of accessibility. It means, for the same property, different people can have different
assessment in terms a property’s weighted accessibility. It also means that a property’s
weighted accessibility may not be correlated with a property’s price. For example, an
individual, who works in rural areas and weighted work accessibility much more than
other types of accessibility, may be more likely to selected a property located near his or
her work location and the property’s price may also be low in rural region. In this case, a
residential property’s price is negatively correlated with neighborhood average weighted

accessibility. For another individual with similar socio-economic characteristics, who
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works in downtown and weighted non-work-related accessibilities much more than work
accessibility, may selected a property located with better access to non-work-related
activities, and the property’s price may be higher than the one located in rural region. In
this case, a residential property’s price is positively correlated with neighborhood
average weighted accessibility. Hence, given that people have different work locations
and diverse travel needs, it is reasonable that the estimation results show there is no
statistically significant correlation between a residential property’s price and its
neighborhood average weighted accessibility.

Two variables related individual and household socio-economic characteristics,
household income and marital status, were found to be statistically significantly
correlated with the neighborhood average weighted accessibility, but not with
automobile usage after relocation. If an individual’s annual household income is over
$49,999, he/she is more likely to select a neighborhood with higher average weighted
accessibility. In 2014, the median annual household income in the Tippecanoe County
was $44474 (the U.S. Census Bureau, 2015). An individual with higher annual
household income may be less sensitive to costs or renting or buying, and other factors
such as accessibility may be more important in their residential location decision-making
process. Hence, they are more likely to relocate to neighborhoods with higher average
weighted accessibility. The results also show that if an individual is married, he or she is
more likely to select a neighborhood with higher average weighted accessibility after
relocation. This may be because married individuals are more likely to address the
diverse travel needs and travel-related behavior in their household when making

residential location decisions, while unmarried or separated/divorced individuals may
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only have to factor their own needs. Hence, married individuals are more likely to select
a neighborhood with high accessibility for different trip purposes using different modes
of transportation. This is consistent with the subgroup study results in section 4.4.

If an individual used “drive alone” for at least 60% of the trips made every week
before relocation, he/she was more likely to choose a neighborhood with lower average
weighted accessibility, and trave lled more by automobile after relocation. This is similar
to findings in previous studies (e.g. Choocharukul et al., 2008), that individuals with
frequent car usage habit were less likely to relocate to a neighborhood with convenient
public transportation. This indicates that an individual’s travel-related behavior before
relocation has a strong impact on his/her residential location decision-making process
and travel-related behavior after relocation.

The results also illustrate that individuals who access transportation-related
information more frequently (three times or higher per week) are more likely to select
neighborhoods with higher average weighted accessibility after relocation. This is
because individuals who access transportation-re lated information often may be more
amenable to using accessibility-related information, and value higher level of
accessibility more when making residential location decisions. This result is also

consistent with the insights from section 4.4.



Table 3.1 Socio-economic characteristics of participants
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Control Experimental
Group Group
(N =135) (N =147)
Gender
Male 50.4% 52.4%
Female 49.6% 47.6%
Race/Ethnicity
African American 14.8% 21.1%
Asian 23.7% 13.6%
Hispanic/Non-white 8.9% 6.8%
Hispanic/White 5.2% 4.1%
Caucasian 47.4% 54.4%
Other 0% 0%
Marital Status
Married 44.4% 47.8%
Single 45.2% 45.4%
Separated 3.7% 1.4%
Divorced 6.7% 5.4%
Education level
Some high school 5.2% 7.5%
High school diploma 13.3% 11.6%
Technical college degree 25.2% 27.9%
College degree 29.6% 30.6%
Post graduate degree 26.7% 22.4%
Annual household income
Under $14,999 5.9% 5.4%
$15,000 — $24,999 11.9% 13.6%
$25,000 — $34,999 15.6% 12.9%
$35,000 — $49,999 18.5% 17.0%
$50,000 — $74,999 16.3% 18.4%
$75,000 —$99,999 14.8% 13.6%
$100,000 or more 17.0% 19.0%
Age
Under 25 16.3% 15.6%
25-34 29.6% 36.7%
3B -44 31.1% 25.9%
45 - 54 13.3% 12.9%
Over 54 9.6% 8.8%
Average number of people living in a household 1.9 2.1
Participants with children under 6 11.9% 15.0%
Participants with children between 6 and 17 14.8% 10.2%
Average number of licensed and operable motor 2.2 2.1

vehicles in a household




Table 3.2 Travel-related behavior before relocation

35

Control Group

Experimental

(N =135) Group (N =147)

Average number of single work trips per week

Drive-alone 7.84 (74.6%) 7.52 (71.5%)

Drive with passenger(s) 0.44 (4.2%) 0.88 (8.4%)

Public transit 1.70 (16.2%) 1.50 (14.2%)

Bicycle 0.37 (3.5%) 0.41 (3.9%)

Walk 0.15 (1.4%) 0.20 (2.0%)
Average number of single non-work trips per
week

Drive-alone 5.04 (33.0%) 6.20 (38.9%)

Drive with passenger(s) 4.77 (31.2%) 4.57 (28.7%)

Public transit 1.35 (8.8%) 0.82 (5.1%)

Bicycle 1.41 (9.2%) 1.69 (10.6%)

Walk 2.71 (17.7%) 2.65 (16.7%)
Expected work-related parking behavior after relocation

Monthly parking pass 20.0% 25.2%

Paid daily parking 3.7% 2.7%

Free parking provided by employer 18.5% 17.7%

Free street parking 38.5% 37.4%

Not driving to work 19.3% 17.0%
Public transit usage (percent)

Using 29.6% 25.2%

Not using, but has experience 70.4% 74.8%

No experience 0.0% 0.0%
Most relevant factor that discourages public transit usage

Transit service is not frequent enough 27.4% 29.9%

Riding transit is not comfortable 22.2% 20.4%

Transit service is not reliable 20.0% 19.0%

Wait time at transit stops is too long 16.3% 15.0%

Do not have access to transit related 7.4% 6.8%
information

Riding and waiting for transit feels unsafe 6.7% 8.8%
Frequency of accessing transportation-related information per week

Never 12.6% 12.9%

Once or twice 19.3% 21.8%

3 - 5times 30.4% 29.9%

Once a day 26.7% 24.5%

More than once a day 11.1% 10.9%
Most frequently used device to access transportation-related information

Radio 46 (39.0%) 42 (32.8%)

Television 28 (23.7%) 32 (25.0%)

Internet 26 (22.0%)

24 (18.8%)



Applications on cell phone
Others

18 (15.3%)
0 (0.0%)

30 (23.4%)
0 (0.0%)

36
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Table 3.3 Housing-related characteristics before relocation

Control Expe rimental Group
Group (N =147)
(N =135)
Current housing unit type
Single-family detached home 48.9% 42.2%
Row house/townhouse 23.0% 32.0%
Apartment 28.1% 25.9%
Mobile home 0.0% 0.0%
Other 0.0% 0.0%
Ownership of current housing unit
Owning without mortgage 8.9% 10.2%
Owning with mortgage 56.3% 65.3%
Renting 34.8% 24.5%
Relocation purpose
Going to work 93.3% 94.5%
Attending school 6.7% 5.5%
Housing type of interest (multiple choice)
Single-family detached home 65.2% 63.3%
Row house/townhouse 33.3% 38.1%
Apartment 36.3% 31.3%
Mobile home 0.0% 0.0%
Other 0.0% 0.0%
Expected ownership
Owning without mortgage 15.6% 14.3%
Owning with mortgage 57.0% 53.1%
Renting 27.4% 32.7%
Expected total costs if decided to own a house without mortgage
Under $150,000 8 (38.1%) 11 (44.0%)
$150,000 —$199,999 11 (52.4%) 12 (48.0%)
$200,000 —$299,999 2 (9.5%) 2 (8.0%)
$300,000 — $499,999 0 (0%) 0 (0%)
$500,000 or more 0 (0%) 0 (0%)
Expected monthly mortgage if decided to own a house with mortgage
Under $1,000 29 (57.1%) 33 (42.3%)
$1,000 — $1,499 47 (61.0%) 44 (56.4%)
$1,500 — $1,999 1 (1.3%) 1(1.3%)
$2,000 or more 0 (0.0%) 0 (0.0%)
Expected rentif decided to rent
Under $500 23 (62.2%) 30 (63.8%)
$500 — $749 11 (29.7%) 13 (27.7%)
$750 — $999 3(8.1%) 4 (8.5%)
$1,000 — $1,499 0 (0.0%) 0 (0.0%)

$1,500 or more 0 (0.0%) 0 (0.0%)
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Table 3.4 Housing-related characteristics after relocation

Control Group Experimental Group
(N =135) (N =147)

Current housing unit type

Single-family detached home 40.0% 46.2%

Row house/townhouse 25.9% 32.0%

Apartment 34.1% 21.9%

Mobile home 0.0% 0.0%

Other 0.0% 0.0%
Ownership of current housing unit

Owning without mortgage 10.4% 14.9%

Owning with mortgage 54.0% 59.9%

Renting 35.6% 25.2%
Total costs if the ownership is owning without mortgage

Under $150,000 2 (14.3%) 4 (18.2%)

$150,000 —$199,999 7 (50.0%) 10 (45.5%)

$200,000 —$299,999 5 (35.7%) 8 (36.4%)

$300,000 — $499,999 0 (0.0%) 0 (0.0%)

$500,000 or more 0 (0.0%) 0 (0.0%)
Monthly mortgage if the ownership is owning with mortgage

Under $1,000 17 (23.3%) 32 (36.4%)

$1,000 — $1,499 44 (60.3%) 45 (51.1%)

$1,500 — $1,999 12 (16.4%) 11 (12.5%)

$2,000 or more 0 (0.0%) 0 (0.0%)
Rent if the ownership is renting

Under $500 17 (35.4%) 11 (29.7%)

$500 — $749 14 (29.2%) 16 (43.2%)

$750 — $999 16 (33.3%) 10 (27.0%)

$1,000 — $1,499 1(2.1%) 0 (0.0%)

$1,500 or more 0 (0.0%) 0 (0.0%)
Expected number of years of staying at the current property

Less than 1 year 25.2% 17.7%

1-5years 15.6% 10.9%

5- 10 years 57.0% 68.0%

More than 10 years 2.2% 3.4%




Table 3.5 Importance of different factors affecting participants’ residential location choices
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Before relocation

After relocation

Control ~ Experimental p-value | Control p-value Experimental p-value
Group Group Group Group
Physical characteristics of housing unit
Cost of renting or buying 3.90 3.95 0.72 3.96 0.68 3.79 0.42
Number of bedrooms/bathrooms 2.97 3.01 0.74 3.02 0.73 2.95 0.86
Parking availability 2.55 2.51 0.79 2.74 0.20 2.22 0.02*
Neighborhood environment
Safety of neighborhood 3.21 2.99 0.15 3.31 0.55 3.14 0.64
Aesthetic value 2.91 2.86 0.74 3.03 0.46 2.97 0.70
Transportation accessibility
Accessibility to work 3.03 2.99 0.79 3.06 0.86 2.88 0.31
Accessibility to restaurants 2.58 2.48 0.39 2.67 0.45 2.74 0.16
Accessibility to retail, grocery or other destinations  2.44 2.49 0.69 2.56 0.35 2.82 0.00*
Accessibility to parks, recreational, or public 2.39 2.37 0.91 2.45 0.66 2.85 0.00*
facilities
Accessibility to education 2.36 2.44 0.65 2.27 0.56 2.82 0.00*
Accessibility to healthcare 1.44 1.36 0.47 1.33 0.28 1.62 0.15

* denotes significance at a 95% level of confidence



Table 3.6 Average neighborhood accessibility for different trip purposes

40

Control Experimental p-value
Group Group
(N =135) (N =147)
Accessibility to work:
Automobile 72.75 89.63 0.67
Public transit 62.83 84.52 0.03*
Bicycle 65.11 86.93 0.07*
Walk 61.34 77.84 0.05*
Accessibility to healthcare:
Automobile 50.24 57.21 0.62
Public transit 52.42 55.72 0.80
Bicycle 56.48 58.67 0.72
Walk 55.90 59.72 0.52
Accessibility to social and recreational activities
Automobile 67.75 85.22 0.04*
Public transit 61.04 86.27 0.00*
Bicycle 62.69 82.64 0.05*
Walk 63.10 87.62 0.03*
Average accessibility to restaurants
Automobile 70.25 82.56 0.40
Public transit 69.02 84.55 0.32
Bicycle 65.42 86.21 0.08*
Walk 67.53 87.00 0.09*
Accessibility to educational activities
Automobile 72.42 74.62 0.75
Public transit 70.20 73.45 0.80
Bicycle 71.25 75.69 0.69
Walk 72.21 76.01 0.65
Accessibility to retail/grocery activities
Automobile 64.38 88.34 0.04*
Public transit 66.71 87.63 0.06*
Bicycle 65.17 89.21 0.02*
Walk 66.08 90.26 0.01*
Weighted accessibility
Automobile 67.74 80.60 0.00*
Public transit 64.43 81.23 0.00*
Bicycle 65.42 84.54 0.00*
Walk 67.22 82.10 0.00*




Table 3.7 Comparison of travel-related outcomes after relocation
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Control Experimental p-
Group Group value
(N =135) (N =147)
Work trips
Average travel time of a “drive alone” trip  9.38 8.25 0.00*
(minutes)
Average weekly travel time of “drive 93.47 81.85 0.00*
alone” trips (minutes)
Percentage of “drive with passenger(s)” 7.41 11.60 0.23
trips
Percentage of public transit trips 13.19 19.51 0.15
Percentage of bicycle trips 3.26 3.68 0.84
Percentage of walk trips using 5.93 9.28 0.27
Healthcare-related trips
Average travel time of a “drive alone” trip  11.33 9.44 0.60
(minutes)
Average weekly travel time of “drive 24.25 21.50 0.68
alone” trips (minutes)
Percentage of “drive with passenger(s)” 29.41 31.25 0.91
trips
Percentage of public transit trips 5.88 0.00 0.32
Percentage of bicycle trips 0.00 0.00 --
Percentage of walk trips using 0.00 6.25 0.32
Social/recreational trips
Average travel time of a “drive alone” trip  8.21 7.66 0.08*
(minutes)
Average weekly travel time of “drive 32.65 27.60 0.04*
alone” trips (minutes)
Percentage of “drive with passenger(s)” 36.29 36.34 0.64
trips
Percentage of public transit trips 7.87 4.76 0.13
Percentage of bicycle trips 15.23 13.53 0.44
Percentage of walk trips using 19.04 28.82 0.07*
Restaurant-related trips
Average travel time of a “drive alone” trip  8.65 7.71 0.00*
(minutes)
Average weekly travel time of “drive 36.15 30.32 0.00*
alone” trips (minutes)
Percentage of “drive with passenger(s)” 40.70 37.41 0.23
trips
Percentage of public transit trips 491 6.47 0.70
Percentage of bicycle trips 1.75 1.80 0.74
Percentage of walk trips using 7.02 22.30 0.08*



Education-related trips

Average travel time of a “drive alone” trip

(minutes)

Average weekly travel time of “drive
alone” trips (minutes)

Percentage of “drive with passenger(s)”

trips

Percentage of public transit trips

Percentage of bicycle trips

Percentage of walk trips using
Retail/grocery shopping trips

Average travel time of a “drive alone” trip

(minutes)

Average weekly travel time of “drive
alone” trips (minutes)

Percentage of “drive with passenger(s)”

trips

Percentage of public transit trips

Percentage of bicycle trips

Percentage of walk trips using

8.93

52.29
32.69
15.38
5.77

12.50
9.13

19.29
39.89
13.30

0.00
15.43

8.11

45.47
28.68
14.73
3.88

12.40
8.05

16.19
36.84
15.31

0.96
24.88
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0.72
0.84
0.92
0.87
0.74
0.84
0.01*
0.00*
0.77
0.60

0.16
0.04*




Table 3.8 Simultaneous equation estimation results
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Variables Estimates Standard
Statistics  error
estimates
Dependentvariable: Neighborhood average weighted accessibility
Constant 3.17 10.11 0.31
Experimental group indicator: 1, if individual 1.03 7.21 0.14
was in experimental group; 0, otherwise
High income indicator: 1, if individual’s annual 0.33 2.08 0.16
household income is over $49,999; 0,
otherwise
Married indicator: 1, if individual is married; 0, 0.14 2.43 0.06
otherwise
Average number of licensed and operable motor -0.46 -2.77 0.17
vehicles in individual’s household
Automobile-dependent user indicator: 1, if at -0.96 -7.30 0.13
least 60% of trips made by individual before
relocation are “drive alone”; 0, otherwise
Frequent transportation information access 1.01 3.65 0.28

indicator: 1 if an individual’s frequency of
accessing transportation-related information
per week is 3 times or more; O, otherwise

Dependentvariable: Automobile usage after relocation (minutes traveled per week)

Constant 4.13 14.19 0.29
Average weighted accessibility -0.97 -1.47 0.13
Experimental group indicator: 1, if individual -0.83 -5.53 0.15
was in experimental group; 0, otherwise
Average number of licensed and operable motor 0.37 3.41 0.12
vehicles in individual’s household
Automobile-dependent user indicator: 1, if at -0.74 3.27 0.23
least 60% of trips made by individual before
relocation are “drive alone”; 0, otherwise
Number of observations 282
R-squared—Average weighted accessibility 0.41
R-squared—Automobile travel per week 0.47
3SLS system R-squared 0.46
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CHAPTER 4. CONCLUSIONS

This study proposes an interactive accessibility information intervention strategy
to foster sustainable travel-related behavior by influencing the long-term residential
location choice. Previous studies in this domain are limited in terms of the types and
amount of accessibility information provided, study population characteristics,
residential location options (housing type, location and ownership), and the ease of
comparing multiple residential choices. To address these limitations, this study develops
an online interactive accessibility mapping application as part of the proposed strategy,
that provides personalized neighborhood weighted accessibility information which
factors people’s work location, travel needs and mode choice. Although other
neighborhood-related information (such as school district, crime rate, etc.) can also
influence people’s long-term residential location choice, this study analyzes the
influence of transportation-related information. The proposed strategy was administered
to participants selected from a sample of relocators, with only the experimental group
participants having access to the mapping application.

The effectiveness of the proposed information intervention strategy was analyzed
by comparing the residential location choices and travel-related behavior of the

relocators of the experimental and control groups. Further, using data for both groups,
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simultaneous equation models analyzed the impacts of the proposed strategy and other
contributing factors on: (i) the average weighted accessibility of the neighborhood that
an individual selected, and (i) the automobile usage after relocation.

The study illustrates that the proposed information intervention strategy can
influence people relocating to a new place to develop sustainable long-term travel
behaviors by being more informed on transportation accessibilities of neighborhoods.
Hence, there is value to enabling relocators to access tools such as the developed online
mapping application before they choose their residential location in the new place. By
influencing the long-term residential location choice, people’s long-term travel-re lated
behavior can also be altered, in terms of reducing automobile usage and increasing mode
share of walk, bike and public transit. These insights have three important implications
for planners and policy-makers in the context of designing information intervention
strategies to improve the sustainability of travel-related behavior. First, the design of
such strategies needs to factor the impacts of long-term decisions (such as residential
location choice). Second, strategies can be more effective if they are implemented before
the targeted people form habitual transportation-related behavior. Third, personalized
information delivery and visualization can potentially improve a strategy’s attractiveness
and effectiveness compared to strategies based on a “one-size-fits-all” approach.

The study suggests that marital status, frequency of accessing transportation-
related information, and automobile usage before relocation, also have a significant
impact on residential location choice and long-term travel behavior. Married individuals
select neighborhoods that can address the diverse travel needs and travel-related

behavior of household members. A potential policy implication is that the design of
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information intervention strategies should factor travel needs and travel-re lated behavior
of individuals as well as their household members. Individuals who more frequently
access transportation-related information are more amenable to the influence of
accessibility information intervention strategies. From a policy perspective, this implies
an emphasis on information delivery mechanisms to enhance effectiveness. That is,
information should be delivered through channels that people are more accustomed to,
and the application should be easy to access and use. The effectiveness of the proposed
strategy has a relatively lower impact on individuals with strong automobile use habit. A
potential policy implication is that long-term information intervention strategies can be
bundled with other long- and short-term strategies (such as real-time information about
transit operation) to improve their ability to influence individuals with strong automobile
use habit.

The online interactive accessibility mapping application is built on generally
available data and can be easily replicated for deployment in other metropolitan regions.
In addition, the designed application can also be used to assist relocators to select a
residential location that is suitable to their travel needs. One potential limitation of this
study is that participants in control and experimental groups are modelled together, and
heteroscedasticity may exist (i.e. variance of unobserved factors in the models may vary
across participants in each group). The main reason of modeling participants in control
and experimental groups together is that the participants’ sample size is relatively small
to develop separate econometric models for each group. The number of relocators in
Tippecanoe County is relatively small compared to some major metropolitan areas. A

potential future research direction can address this limitation by implementing the
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proposed intervention strategy in a larger metropolitan area with larger sample size, and
develop separate econometric models for participants in control and experimental groups
to evaluate the proposed strategy’s effectiveness. Another potential future research
direction is to use the proposed intervention strategy as a foundation to support the
development of a livability index from a transportation perspective with bundled
information related to accessibility and neighborhood built environment (such as school
district quality). It is also an interesting future research direction to evaluate if more
personalized interactive accessibility information (with additional interactive features,
such as adjustable threshold of travel time) can have a larger impact on people compared

to the proposed interactive accessibility mapping application.
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