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Preface

It is my great pleasure to welcome you to the ASCE International Conference on Transportation and
Development (ICTD 2019) organized by the Transportation and Development Institute (T&DI)! ICTD is
ASCE’s flagship conference in transportation and development. The conference theme, Engineering Smart
Mobility for the Smart City, represents our vision for exploring how society will adapt to transportation
engineering and development challenges facing the cities today and tomorrow. We hope you join your peers
and other leading practitioners, planners, researchers, and policy makers as they discuss innovative and
necessary solutions to these needs and how our cities must appropriately adapt over three days of activities,
June 9 through June 12, 2019, at the Hilton Alexandria Mark Center in Alexandria, Virginia.

Alexandria is a vibrant city on the Potomac River, just south of Washington, DC. It’s known for its Old
Town, with brick sidewalks and well-preserved 18th- and 19th-century buildings. A quick metro, transit,
or vehicle ride opens you to all the wonders of Washington, D.C. The D.C. metro area, and the planned
conference tours, offers many unique real-world examples for transportation and development professionals
to feel, think, and learn about smart mobility and smart cities.

ASCE ICTD 2019’s three days of technical programs features five plenary sessions which includes national
leaders from ASCE, T&DI, government agencies, and private industry discussing core conference themes:

e Imagining and creating our future world & Understanding and harnessing smart mobility and smart
cities.

Disruptive technologies: powerful enablers for policymakers and operating agencies.

Smart cities, now!

Smart mobility, now!

Unmanned traffic management and the future of unmanned systems in urban space

You will also hear from the conference chair and co-chairs who have spent countless hours preparing and
outstanding ICTD 2019.

The program also covers deeper technical content on multiple topics and modes in transportation and
development through eight (8) concurrent tracks. In addition to the podium speakers, poster sessions will
provide the opportunity for attendees to learn about cutting edge research in smart cities and smart mobility
and have the opportunity to speak directly with the authors. The program also includes a variety of special
events such as the Younger Members’ sessions on “The Best Advice I Ever Received” and “3-Minute Pitch
Competition, along with a wonderful icebreaker reception and T&DI’s annual Awards Banquet.

On Sunday, June 9, the conference is preceded with seven (7) workshops on the following topics:

Truck Platooning Impacts on Infrastructure, Energy, and Environment
Ethical Challenges of Disruptive Technologies

How 5G Will Transform Society and Enable Smart Cities

University Transportation Centers' (UTC) Smart City Activities
National Science Foundation (NSF) Research

Security in 'Smart' Applications—How to Outsmart the Hackers
Integrating Transportation with Land Use and Development

All these workshops are carefully designed to enhance the experience of participants and provide the
opportunity to earn PDHs.
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The conference concludes by providing two technical tours, one at FHWA’s Turner-Fairbanks facility, and
one at the Reagan National Airport.

Last but not the least, conference attendees get the opportunity to attend over 15 technical committee
meetings of ASCE, covering all areas of transportation and development.

ASCE ICTD 2019 has followed the great success of ICTD 2018 and attracted significant interest indicated
by the rich technical program. A total of 62 papers were accepted for publication in the proceedings. Please
be aware that each paper went through a rigorous peer review by at least three technical experts and a
quality assurance process before becoming a publication of ASCE — the world’s largest publisher of Civil
Engineering content. The proceedings for this conference have been organized into two (2) volumes based
on the topical distribution as follows:

e Volume I: Transportation & Development 2019 — Smarter and Safer Mobility and Cities
e Volume II: Transportation & Development 2019 — Innovation and Sustainability in Smart Mobility
and Smart Cities

All these accomplishments are due to the incredible efforts of the ICTD 2019 Conference Chair, Walter
Kulyk, Conference Co-Chair, Eva Lerner-Lam, the Conference Steering Committee, and the terrific support
from ASCE T&DI staff. I would also like to express my sincere gratitude to all the authors and conference
participants for their contributions. I am grateful to all paper reviewers for their outstanding volunteer
efforts. Finally, special thanks goes to the entire Conference Steering Committee, T&DI technical
committee volunteers, ASCE T&DI staff members, sponsors, exhibitors, invited speakers, and session
chairs for their hard work and great efforts to help lead the development of ASCE ICTD 2019!

Our unique integration of private, government, and academic leaders makes the ASCE ICTD event series
an excellent platform for information exchange, experience sharing, and professional networking. I hope
ASCE ICTD 2019 will be another wonderful and rewarding experience, and I sincerely hope that ASCE
ICTD becomes a ‘can’t miss’ conference in each year that follows. On behalf of the conference leadership,
organizing committee, and ASCE T&DI, I wish you a very pleasant stay in Alexandria!

ASCE ICTD 2019 Co-Chair & Proceedings Editor

David A. Noyce, Ph.D., P.E., F.ASCE
University of Wisconsin-Madison
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The Role of Accessibility and Built Environment Characteristics in Usage of Information
and Communication Technologies in Business

Jina Mahmoudi, P.E.!; and Kelly Clifton, Ph.D.?

'Ph.D. Candidate, Dept. of Civil and Environmental Engineering, Univ. of Maryland, 1173
Glenn Martin Hall, College Park, MD 20742. E-mail: zhina@umd.edu

*Professor, Civil and Environmental Engineering, Portland State Univ., PO Box 751-CE 751,
Portland, OR 97201. E-mail: kclifton@pdx.edu

ABSTRACT

This study specifies and empirically tests an econometric model to examine the relationship
between usage of information and communication technologies (ICT) by firms and measures of
accessibility to transportation supplies, built environment, and business activity. The results
show that better accessibility to local and regional transportation facilities is associated with a
higher propensity of ICT usage by firms. Additionally, the likelihood of high business-related
ICT usage is positively correlated with built environment attributes including employment
density. Moreover, firms in sectors such as communication, information, real estate, and finance
have a higher propensity of using ICT. These results provide a better understanding of the
determinants of ICT usage by firms which can influence business-related travel and thereby,
impact traffic congestion levels within an area. The findings can be used to develop firm-level
policies regarding ICT usage based on new investments in transportation supplies or changes in
the surrounding built environment.

INTRODUCTION

In the past two decades, along with major technological developments, the usage of
Information and Communication Technologies (ICT) has become an inevitable part of everyday
life, and a fast and efficient way of interaction. For various purposes and applications, various
types of these technologies and services including smart mobile telephones (i.e., smartphones),
electronic mails (i.e., e-mails), and the Internet are utilized by individuals as well as businesses
on a daily basis. By connecting the users regardless of their location, these technologies provide
the opportunity for spatial flexibility and freedom and thereby, have a potential to lead to
decentralization of firms and services. Indeed, with increasing usage of ICT, space has become
relatively irrelevant as many routine activities with knowledge-based inputs have centered in
low-cost, low-density locations and some have even dispersed overseas (Banister and Stead
2004).

The appealing features of ICT for personal use are numerous. For instance, fele-shopping
adds various purchasing options to buyers’ existing ones and relieves them from having to make
actual trips to different stores. Tele-education provides the opportunity of gaining higher
education or better vocational skills for those who reside in remote locations or those whose
work schedules do not allow physical participation in a class. Through elimination of distance
between places, cities, countries, and even continents, a vast interactive network of virtual social
media provides the opportunity of fele-socializing—enabling individuals to communicate with
other users and get acquainted with people, cultures and languages all over the world. Further,
tele-commuting makes it possible for employees to enjoy the convenience and comfort of their
homes while conducting work-related tasks. There are many other examples for tele-activities
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