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Date Time (Eastern)# Type Session Presentation Title Presenters Abstract
1/5/2021 10:00 AM - 11:30 AM C Pedestrian Research Subcommittee, ACH10(1)-Presiding- Sirisha Kothuri, PSU; Nick Ferenchak, University of New Mexico
1/6/2021 12:00 PM - 1:30 PM C Emerging Vehicles for Low Speed Transportation Subcommitte, ACH20(2), Joint Subcommittee of ACH20, ACH10, ANB40, AP020-Presiding- Christopher Cherry, University of Tennessee, Knoxville; John MacArthur, PSU

1/6/2021 6:00 - 7:30 PM CUTC Awards Banquet ---

Awardees: 
Hau Hagedorn, PSU
Gabriella Abou-Zeid, PSU TREC associate director Hau Hagedorn and PSU masters student Gabby Abou-Zeid will both be honored at the virtual CUTC Awards Banquet on Wednesday, January 6, 2021. Hagedorn will be receiving the CUTC-ARTBA Award for Administrative Leadership, and Abou-Zeid will be awarded the National Institute for Transportation and Communities (NITC) Outstanding Student of the Year.

1/8/2021 2:00 PM - 5:00 PM C Research Innovation Implementation Management Committee-Presiding- Cynthia Jones, Ohio Department of Transportation; Susan Sillick, Montana Department of Transportation; Hau Hagedorn, PSU
1/11/2021 4:00 PM - 5:30 PM C Transit, Freight and Logistics Modeling Subcommittee, AEP40(1)-Presiding- Avinash Unnikrishnan, PSU

1/25/2021 11:30 AM - 1:00 PM1069 P Pedestrian Behaviors, Walking Characteristics, and Interactions with Technology and the Built Environment

Driver Yielding and Pedestrian 
Performance at Midblock Crossings on 
Three-lane Roadways with Rectangular 
Rapid Flashing Beacons Frank Appiah, PSU; Sirisha Kothuri, PSU; Christopher Monsere, PSURRFBs have proven to be a useful tool for improving driver yielding and safety of pedestrians at midblock crossings. This paper presents the results of research that analyzed driver yielding at 23 RRFB-enhanced midblock crossings on three-lane roadways with and without refuge medians islands in Oregon. The locations were chosen to represent a range of posted speed limits and average daily traffic that aligns with existing guidance for median and beacon installations. Sites were classified either as 1) no median refuge, RRFBs placed outside the roadway, 2) median refuge, RRFBs placed outside the roadway 3.) median refuge, RRFBs placed on the island and outside the roadway.  Yielding was determined following protocols established in prior research. Two hundred and seventy-six (276) hours of video footage was analyzed resulting in 3,065 crossing events (1,338 staged; 1,727 naturalistic) undertaken by 3,683 pedestrians. High yielding rates were observed—the average nearside yielding rate was 97%, with the lowest site having a rate of 89.9%. Yielding rates were generally higher on the farside. Due to sample size and consistently high yielding rates, it was not possible to make conclusive observations about the relationship between driver yielding and the presence of the median or additional beacons for the volume and speed combinations.  The data and analysis, however, generally indicate that the yielding rates increase with the addition of the median beacons. The findings also suggest the median refuge island with a beacon increases yielding. The increase in yielding was statistically significant at sites with 12,000-15,000 ADT.

1/25/2021 1:00 PM - 2:30 PM1099 P Exposure to Risk, Stress, Conflicts, and Crashes: Innovative Pedestrian Safety Analysis Methods

Measuring Pedestrian Level of Stress 
in Urban Environments: A Naturalistic 
Walking Pilot Study Seth LaJeunesse, University of North Carolina; Paul Ryus, Kittelson & Associates, Inc. (KAI); Wesley Kumfer, University of North Carolina, Chapel Hill; Sirisha Kothuri, PSU; Krista Nordback, University of North CarolinaWalking is the most basic and sustainable mode of transportation, and many jurisdictions desire increased walking rates to reduce congestion and emission levels and to improve public health. In the U.S., walking trips account for 10.5% of all trips undertaken. To increase this rate, additional research on what makes people feel more comfortable while walking is needed. Research on pedestrian quality of service (QOS) has sought to quantify the performance of the pedestrian facilities from a pedestrian’s perspective. However, the impact of pedestrian safety countermeasures on pedestrian QOS for roadway crossings is largely unknown.  The objective of this study is to discern pedestrian QOS based on physiological measurements of pedestrians performing normal walking activities in different traffic contexts. The naturalistic walking study described in this paper recruited 15 pedestrians and asked each to wear an instrumented wristband and GPS recorder on all walking trips for one week. Surprisingly, the findings from the study showed no correlation between participants’ stress levels and individual crossing locations. Instead, stress was associated with roadway conditions. Higher levels of stress were generally associated with walking in proximity to collector and arterial streets and in areas with industrial and mixed (e.g., offices, retail, residential) land uses. Stress levels were tempered in lower-density residential land uses, as well as in forest, park, and university campus environments. The outcomes from this study can inform how planners design urban environments that reduce pedestrian stress levels to promote walkability.

1/25/2021 1:00 PM - 2:30 PM1108 P Micromobility

The Perspectives on E-scooters Use: A 
Longitudinal Approach to 
Understanding E-scooter Travel 
Behavior in Portland, Oregon Nicholas Puczkowskyj, PSU; Minju Kim, PSU; John MacArthur, PSU; Jennifer Dill, PSUUnique travel behavior patterns are observed as shared electric scooters (e-scooters) provided by private operators expand into U.S. cities. Three continuous years of e-scooter ridership survey data from the Portland Bureau of Transportation’s E-scooter Pilot Programs were analyzed to ascertain the longitudinal travel behavior patterns and demographic characteristics of e-scooter riders. Cross tabulation and chi-square tests are used to analyze e-scooter trip purposes, first time rider motives, and ridership demographics from 2018 to 2020 in Portland, OR. Similar municipal micromobility reports from Austin, TX; San Francisco, CA; and Santa, Monica, CA are compared against the Portland study to look for generalizable trends. Walking and ride hailing trips were consistently replaced with e-scooter trips over the three years of analysis. In 2020, utilitarian trips replaced recreation trips as the top trip purpose. Finally, there is additional preliminary findings that older riders might use e-scooters as a first/last mile solution to access public transportation.

1/25/2021 2:30 PM - 4:00 PM1113 P Dwight David Eisenhower Transportation Fellowship Program Posters, Part 1

Household provisioning in response to 
COVID-19: How are online shopping 
platforms shifting travel behavior? Gabriella Abou-Zeid, PSU The rise of e-commerce and availability of fast and/or free delivery engendered a new wave of online platforms for ordering food and household goods. Such platforms are evolving the modes and mechanisms through which grocery shopping occurs given many platforms offer same-day delivery or curbside pickup options. Such services may help cities, households, and businesses remain resilient through the COVID-19 pandemic, which has drastically impacted travel for in-person shopping, global supply chains, and food business operations. To investigate the role online platforms may play in shifting travel behavior for household provisioning during and beyond the pandemic, a longitudinal survey was being administered across five U.S. states—AZ, FL, MI, WA, and OR. The first wave captured changes in household provisioning before and after the state-of-emergency declaration for COVID-19, including the use of online platforms for pickup or delivery. The second wave, fielded in December 2020, focused on adoption of, attitudes toward, and barriers to using online platforms for household food shopping in response to COVID-19. Initial results from the first two waves shed light on the variance in effects of online platforms across demographics and built environments. Further, the complementary versus substitutional nature of online-ordering and in-person shopping is explored. The culmination of these survey data pose implications for policy related to urban freight, public health in access to food, and continued response to the COVID-19 pandemic.

1/25/2021 2:30 PM - 4:00 PM1113 P Dwight David Eisenhower Transportation Fellowship Program Posters, Part 1

Potential Access for Common Carrier 
Parcel Lockers at Transit Facilities in 
Portland, Oregon Katherine Keeling, PSU Transit goals have typically focused on commuter trips but facilitating urban last-mile freight logistics is a potential strategy to mitigate the demands of parcel distribution on the transportation network. Presently, most parcel lockers operate out of private businesses, but consumer surveys have found that transit users may be interested in locker facilities at transit connections. The implementation of an unmanned, secure, common carrier parcel locker system could have benefits for non-transit users as well. Consolidation of deliveries would benefit courier companies by allowing operations at increasingly competitive rates; retailers and consumers benefit from low shipping rates. This evaluation includes a case study of the light rail stations, transit centers, and transit malls in the greater Portland, OR metro. Their potential of hosting transit sites is reviewed based on ridership (the number of ons/offs at transit facilities), selecting a balance of central city and suburban locations, the size of populations in influence areas (whether transit users of not), and a framework for prioritizing locations based on best-practice equity metrics. The suitability of locating lockers at park-and-ride facilities, transit centers, transit malls, and high volume bus/light rail stops is presented, with contextual considerations pertinent to facility type. Particular attention is given to the park-and-ride facilities outside the urban core for their suitability in reaching populations in lower-density developments, as well as the potential of consolidated distribution points in city resiliency plans.

1/25/2021 2:30 PM - 4:00 PM1113 P Dwight David Eisenhower Transportation Fellowship Program Posters, Part 1

The use and influence of health 
indicators in transportation decision-
making Kelly Rodgers, PSU Research on health and transport has increased significantly in the past 20 years, both across health and transportation fields. Researchers and practitioners have called for the use of health indicators in transportation, which come amidst the growing emphasis on the use of indicators for transportation plans and projects in general. The underlying hope is that new procedural arrangements, such as measuring and tracking indicators, can turn policy goals into practice. However, it is unclear if these indicators, if used, have any influence on transportation decisions. Much of the research on indicators is focused on their development and use rather than their influence. This research proposal explores the use and influence of health indicators in transportation using a mixed methods approach. First, an inventory of municipal health indicators will be undertaken, addressing a gap in knowledge regarding the extent and use of health indicators. Then, a survey to municipal actors in a transportation decision-making process will explore which factors (indicator, user, organizational, and political) best explain use and influence. Finally, a common case will be selected from among the municipalities to further explore the leading theories suggested by the survey results and uncover the mechanisms by which use and influence occur.

1/26/2021 11:00 AM - 12:30 PM1153 P Measuring Pedestrian Experiences, Activity, and Needs and Planning for Mobility, Comfort, and Access
Learning from Black pedestrian 
experiences in Portland, Oregon

Lincoln Edwards, University of Arizona
Arlie Adkins, University of Arizona
Tara Goddard, Texas A&M University
Kimberly Kahn, PSU
Jaboa Lake, PSU This paper presents the analysis of a series of focus groups conducted with Black pedestrians in Portland, Oregon in 2017. The aim of the research was to better understand the experiences of Black pedestrians and the unique challenges they face walking in a place that is objectively, based on traditional criteria, quite walkable. Our hope is that this paper will elevate the voices of individuals, and by extension, groups that are often overlooked in transportation decision 8 making. The research team used thematic coding to identify several key themes from the focus groups. These were: racialized and racist experiences while walking; race/gender i ntersectionality; stress related to police and policing; and neighborhood change, gentrification,  and belonging. Each of these themes is described and explored, largely through participant voices. We conclude with a discussion of the findings and their relevance to transportation decision-making.

1/26/2021 10:00 AM - 11:30 AM1151 L Equity of Innovative Mobility Services and TechnologiesMaking Micromobility Equitable for All John MacArthur, PSU

Sponsored by:
Standing Committee on Innovative Public Transportation Services and Technologies (AP020)

This session covers various aspects of equity associated with new, innovative, and emerging concepts, systems and technologies that facilitate mobility. Further, the session covers equity challenges associated with these mobility services, and research, policies, best practices, and lessons learned for enhancing access to mobility for all.

1/26/2021 1:00 PM - 2:30 PM1203 P Advances in Travel Behavior Research

The Travel Behavior of Immigrants in 
the U.S.: the Immigrant Effect for 
Carsharing, Ridesharing, and 
Bikesharing Services Sangwan Lee, PSU; Michael Smart, Rutgers University; Aaron Golub, PSURecent changes to the transportation system, including the emergence of new mobility services, and the nature of immigration may have resulted in changes in how immigrants travel. A few studies, however, have examined immigrant’s travel behavior on emerging transportation modes, including car share programs, ride share applications, and bike share programs. We, thus, explore whether immigrants rely more on the alternative transportation modes than U.S born residents by examining the 2017 National Household Travel Survey. We develop the Zero-Inflated Negative Binomial Regression Models, which separate but linked equations; (1) a logit and (2) a negative binomial model. The logit models find the “immigrant effect” only for car sharing services and bike sharing programs; that is, relative to U.S. born residents, immigrants in the U.S. use car sharing and bike sharing services more frequently, while insignificant association found in ride sharing apps usage. The negative binomial models, however, suggest that immigrants use car sharing and ride sharing less frequently than would be expected. Immigrants who are in their first few years of living in the U.S. use smartphone rideshare app more frequently, confirming the “assimilation theory.” The results of the predicted frequency of the usage show that, with all other independent variables are held constant at its sample mean value, U.S. born residents would use car sharing and ride sharing services more frequently than immigrants, though the difference is marginal. Immigrants, however, would still tend to use bike share programs more frequently rather than U.S. born residents. We believe that from a policy perspective, the results of this paper can contribute to providing improved transportation policies that can respond to the needs of immigrants, as public policies require more reliable information on travel behavior.

1/26/2021 2:30 PM - 4:00 PM1211 P Multimodal Traffic Signal Control

Impact of COVID-19 on Traffic Signal 
Systems: A Survey of Agency 
Interventions and Observed Changes in 
Pedestrian Activity Patrick Singleton, Utah State University; Mark Taylor, Utah Department of Transportation; Christopher Day, Iowa State University; Subhadipto Poddar, Iowa State University; Sirisha Kothuri, PSU; Anuj Sharma, Iowa State UniversityThe COVID-19 pandemic, the most significant public health crisis since the 1918-1919 influenza epidemic, is the first such event to occur since the development of modern transportation systems in the twentieth century. Many states across the U.S. imposed lockdowns in early spring, which reduced demand for trips of various types and impacted transportation systems. In urban areas, the shift has resulted in a reduction in traffic volumes and an increase in bicycling and walking in certain land use contexts. This paper seeks to understand the changes that have occurred at signalized intersections as a result of the lockdown and the ongoing pandemic, as well as the actions taken in response to these impacts. The results of a survey on agency reactions to COVID-19 with respect to traffic signal operations and changes in pedestrian activity during the spring lockdown using two case study examples in Utah are presented. First, the effects of placing intersections on pedestrian recall (with signage) with the goal of eliminating pedestrians from pushing the pedestrian button are examined. Next, the changes in pedestrian activity at Utah signalized intersections between the first six months of 2019 and 2020 are analyzed and the impact of land use characteristics is explored. Survey results revealed the importance of using technologies such as adaptive systems and ATSPMs to drive decisions. While pedestrian pushbuttons actuations decreased in response to the implementation of pedestrian recalls, many pedestrians continued to use the pushbutton. Pedestrian activity changes were also largely driven by surrounding land uses.

1/26/2021 2:30 PM - 4:00 PM1209 P Omnibus Bicycle Research Poster Session

An Empirical Study of the Impacts of 
Bicycles on Passenger Car Speeds on 
Urban Roads without Bicycle Lanes

Jaclyn Schaefer, PSU
Miguel Figliozzi, PSU
Avinash Unnikrishnan, PSU Increasing the bicycle mode share has been suggested as part of a solution to reduce the burden of additional traffic that continued urbanization and population growth is creating. As strategies to promote bicycling are implemented, concerns have been raised that an increase in the bicycle mode share will lead to reduced vehicle speeds and result in more traffic congestion unless bicycle lanes are provided. This research investigates the effects bicycles may have on motorized vehicle speeds on urban roads without bicycle lanes. A detailed comparative analysis of passenger car speeds was performed using two vehicle scenarios: (i) a passenger car that was preceded by a bicycle, and (ii) a passenger car that was preceded by another passenger car. The mean and 85 th percentile speeds of scenarios (i) and (ii) were analyzed using t -tests. Relationships between speed and gap times with oncoming (opposite direction) traffic were also investigated. The results indicate that at most sites (92%), bicycles do not reduce passenger car mean speeds by more than 1 mph, and are not likely to lead to increased traffic congestion. Significantly reduced speeds were observed less frequently when adequate gaps in oncoming traffic for overtaking were present, and at sites with a lower functional classification or those where sharrows are present.

1/26/2021 4:00 PM - 5:30 PM1249 P Truck and Bus Safety Research

Injury Severity Analysis of Drivers of 
Large Trucks at Unsignilized 
Intersections Nabeel Al-Bdairi, University of Wasit; Jason Anderson, PSU; Salvador Hernandez, Oregon State UniversityAlthough there has been a growing interest in comprehending large-truck crash severity in recent years, what is still not completely understood is the relationship between crash-related factors, injury severity, and unsignalized intersections. Therefore, this research seeks to discuss these relationships and fill a critical gap in the large-truck crash injury severity literature. In this study, a mixed logit model is used to capture the effects of contributing factors on injury severity of large-truck drivers at unsignalized intersections while accounting for unobserved factors (i.e., unobserved heterogeneity). The data used in this study are large-truck-involved crashes that occurred at unsignalized intersections between 2007 and 2013 in the state of Washington. Injury severity sustained by truck drivers are categorized into three categories: severe injury (fatal and incapacitating), minor injury (non-incapacitating and possible injury), and no injury. The results reveal that three parameter estimates, namely, wet roadway surfaces, left turning movements, and drivers who were sober at the time of the crash, are randomly and normally distributed. Moreover, 18 estimated parameters are found to be fixed across observations (i.e., fixed value of the estimated parameter in the mixed logit model). Among these parameters, overcast (i.e., cloudy) weather, driver sobriety, and no restraining systems in vehicles are associated with severe injury, and crashes that occurred in daylight conditions increase the probability of no injury. Results of this study provide a flexible framework to overcome the inherent shortcomings in crash data that lead to biased model estimates and erroneous corresponding inferences by accounting for unobserved heterogeneity.

1/27/2021 2:30 PM - 4:00 PM1316 P Alternative Fuel Vehicle Applications

Bi-objective Optimization for Battery 
Electric Bus Deployment Considering 
Cost and Environmental Equity Yirong Zhou, University of Utah; Xiaoyue Cathy Liu, University of Utah; Ran Wei, University of California, Riverside; Aaron Golub, PSUSustainable development of transport system has been the consensus across the world for the past decades. Environmental awareness continues to grow as global warming becomes in evidence. Encouraged by the urgent need for cleaner alternatives of fossil fuels, vehicle electrification has been advancing at an unprecedented pace. Public transit, as the major component of the multimodal transportation system, is at the forefront of adopting battery technology into its operation. Battery Electric Bus (BEB), with superior features such as zero emission and reduced noise, is made ready for commercial deployment in the past several years. Transit agencies across the world are considering, if not already, introducing BEB into their fleets. However, it is still a grand challenge to successfully deploy BEB system given the nature of public transit system and the unique spatio-temporal characteristics of BEB. This research presents a bi-objective optimization model for BEB deployment to address the trade-off between environmental equity for disadvantaged population and capital investment. The model is further demonstrated using the transit system operated by the Utah Transit Authority (UTA) to offer insights on the benefits gained as a result of BEB. This research will help transit agencies develop optimal deployment strategies for BEB systems, allowing planners and decision makers to create a transportation ecosystem that better serve livable and sustainable communities.

1/27/2021 2:30 PM - 4:00 PM1315 P Health, Equity, Resilience and Community Impacts

A Blueprint for the Post-COVID Era: 
Planning for Health Equity, Advocacy & 
Leadership (PHEAL)

Kelly Rodgers, PSU
Consistent with the TRB 100th annual meeting theme that calls for a focus on quality of life, the PHEAL principles re-conceptualize our approach to transportation practice by centering health equity and racial justice in our work. The Planning for Health Equity, Advocacy & Leadership (PHEAL) blueprint is a tool for professionals and technical experts working at public, private, and non-profit organizations that operate in urban, suburban, rural, and other settlement contexts in the following broad fields: planning, urban design, architecture, landscape architecture, civil engineering, transportation, community development, real estate, parks and recreation, sustainability and resilience, green building, public health, and any other professions concerned with the impact of the built environment and health outcomes.

1/27/2021 2:30 PM - 4:00 PM1062 P Advances in Traffic Monitoring Research and Practice

Estimating Pedestrian Delay at 
Signalized Intersections Using Finite 
Mixture Modeling Abolfazl Karimpour, University of Arizona; Jason Anderson, PSU; Sirisha Kothuri, PSU; Yao-Jan Wu, University of ArizonaEstimating accurate pedestrian delay is necessary, as it is one of the fundamental multimodal signal performance measures. It has been widely shown that pedestrians’ level of frustration grows with the increase of pedestrian delay, which may cause pedestrians to violate the signals. However, for agencies seeking to use multimodal signal performances for signal operations, pedestrian delay is not always readily available. This study proposes a finite mixture modeling approach to estimate pedestrian delay as a function of specific covariates. The application of the proposed method was used to estimate delay at four intersections on a major corridor in Pima County, Arizona. The results showed the proposed method was able to capture and track the actual pedestrian delay fluctuation during the day with an average 10% mean-absolute-error. In addition, it was found that the proposed method is transferable and can be used as a network-wide delay estimation model for intersections with similar specifications. The application of the proposed method could provide agencies with a more reliable, robust, and yet accurate approach for estimating pedestrian delay at signalized intersections where the sensors are not available to collect pedestrian delay.

1/27/2021 4:00 PM - 5:30 PM1327 P Safety Performance and Analysis, Act 4: Methods and Models (Act 1, Session 1169; Act 2, Session 1202; Act 3, Session 1295)

Hybrid Artificial Intelligence Models for 
Work Zone Crash Frequency Analysis 
at Bridge Locations Seyedmirsajad Mokhtarimousavi, Florida International University; Jason Anderson, PSU; Mohammed Hadi, Florida International University; Atorod Azizinamini, Florida International UniversityCrash characteristics differ from location to location, as well as over time, along with varying features of participants at fault, environmental and geometrical conditions. Although the impact of work zone presence on crash frequency has been investigated in previous studies, the risk factors associated with work zone crash frequency at bridge locations are not fully understood. With this in mind, this study utilizes a Negative Binomial (NB) regression and a Support Vector Regression (SVR) models trained by Artificial Bee Colony (ABC) optimization algorithm for modeling work zone crash frequency. Incorporating three years of crash records from 2015-2017, road inventory data, bridge geometric and location specification, into a data-driven analysis, work zone crash frequency were investigated on a number of 60 bridge locations in Miami-Dade County. A sensitivity analysis was also conducted considering the black-box characteristic of the SVR and compared to the effects of variables indented through the NB modeling framework. The prediction performance of the developed models was evaluated by three commonly-used criteria including the coefficient of determination (R 2 ), the Mean Absolute Deviation (MAD), the Mean Square Error (MSE), and the Root Mean Square Error (RMSE). The results demonstrated that the proposed SVR models predict work zone crash data more effectively and accurately than traditional NB models. In addition, bridge median type, law enforcement, horizontal curve, bridge surface width indicators were among the most important factors that affects the number of work zone related crashes on bridges.

1/28/2021 11:30 AM - 1:00 PM1374 P Planning for People and Multimodal Travel
Households with Constrained Off-
Street Parking Drive Fewer Miles Gabriella Abou-Zeid, PSU; Kristina Currans, University of Arizona; Chris McCahill, University of Wisconsin, Madison; Nicole Iroz-Elardo, University of Arizona; Kelly Clifton, PSU; Susan Handy, University of California, Davis; Irene Pineda, University of ArizonaParking supply is one of the most neglected elements of the built environment in travel behavior research, despite evidence linking parking with vehicle use. As transportation impacts of new development are increasingly measured by vehicle miles traveled (VMT), explicitly connecting parking characteristics with vehicle travel is necessary to better inform transportation and land use policy. In this paper, we begin to address this research gap and explore the relationship between constrained parking and household VMT. Utilizing the 2017 National Household Travel Survey (NHTS) California add-on sample, we estimate residential parking constraint for households in Los Angeles County. Then, we develop a two-level model framework. Level 1 (Cost) models estimate travel costs, represented by vehicle ownership and commute distance, as a function of parking constraint, the built environment, and demographics. Level 2 (Demand) models regress household’s total and homebased-work VMT on predicted travel costs, controlling for temporal and environmental characteristics. To further explore the relationship between parking and VMT by place type, we applied Level 1 and Level 2 models to develop a suite of scenarios for typical households in Los Angeles County. Our findings support the hypothesis that the built environment (including parking) influences VMT through travel costs (vehicle ownership). Results from scenarios analysis reveal the constraint of parking accounts for an approximate 10-23 percentage-point decrease in VMT within each place type. Finally, implications for practice and future research are presented.

1/28/2021 4:00 PM - 5:30 PM1415 P New research on travel demand management

Transportation Wallet for Residents of 
Affordable Housing: Evaluation of an 
Incentives Pilot Program in Portland, 
OR Huijun Tan, PSU; Nathan McNeil, PSU; John MacArthur, PSU; Kelly Rodgers, PSUThis study looked at initial results from the Transportation Wallet for Residents of Affordable Housing (TWRAH) pilot program launched by the City of Portland’s Bureau of Transportation (PBOT). The program provided a set of transportation incentives for low-income participants including a $308 pre-paid US Bank visa card which could be applied to public transit or other transportation services, a streetcar pass, and free bikeshare membership. In September 2019 the program kicked-off at 7 affordable housing locations. We conducted a survey with the program’s participants (243 total responses) to understand how they used the Transportation Wallet and how the program helped them use different modes to get around. The main findings include: 1) The financial support of this program encouraged participants to use new mobility (including Uber/Lyft, BIKETOWN, and e-scooter) that they had never used before; 2) TWRAH program helped participants to use various transportation services, and get to more places otherwise they could not; 3) Transportation Fairs promoted both mode sign-up and mode usage, particularly for new mobility and the TriMet reduced fare program. The survey results also reveal some possibilities to improve the program. Transportation agencies can consider apply more simple or understandable methods/strategies to educate participants how to use new mobility and coordinate (or inform) different service providers better to optimize seamless services for participants. The paper provides some insights into the implementation and effectiveness of a transportation program with financial incentives on how it helps low-income populations.

1/29/2021 10:00 AM - 11:30 AM1432 P Tools and Techniques to Improve Home Deliveries and the Last Mile

The impact of product type on house 
deliveries: trends and factors affecting   
COVID-19 lockdown deliveries Miguel Figliozzi,  PSU; Avinash Unnikrishnan, PSUE-commerce volumes and house deliveries have experienced steady growth in the last two decades. Lately, COVID-19 lockdowns have made house delivery an essential service and a lifeline for many households that, for travel restrictions or health concerns, are not able to utilize traditional shopping methods.  This research studies the impact of six product categories (groceries, meals, electronics, household and office goods, recreational items, and fashion, beauty and personal care products) on household deliveries during the lockdown period in the greater Portland metropolitan region. This research focuses on answering two novel research questions: (i) What factors propel the delivery rates of each product type during the lockdown? and (ii) How do these products contribute to overall household delivery rates and expenditures? To answer these questions, ordered choice models are estimated utilizing data collected from an online survey that is representative of the population in the greater Portland metropolitan region. Household delivery rates before and after the pandemic are estimated and compared with previously known figures. The results clearly indicate that each product has a unique profile regarding the sociodemographic, e-commerce, and delivery variables that impact its level of consumption and its contribution to the overall household delivery rate.

1/29/2021 10:00 AM - 11:30 AM1432 P Tools and Techniques to Improve Home Deliveries and the Last Mile

Analysis of Home Deliveries Before, 
During, and After COVID-19 outbreak 
lockdown Avinash Unnikrishnan, PSU; Miguel Figliozzi, PSUThe COVID-19 pandemic and government-mandated lockdowns have significantly affected all facets of our life, including our shopping behavior. While e-commerce’s popularity has been gradually increasing over the past two decades, there has been an explosion in demand for e-commerce and home delivery services in the past few months. This study analyzes the impact of COVID-19 on the number of home deliveries.  We conducted an online survey targeting people living in the Portland-Vancouver-Hillsboro Metropolitan area. Data regarding household and demographic characteristics, e-commerce and home delivery service and product preferences, and the number of home deliveries made before COVID-19, during COVID-19 lockdown and expect to make in the future post-COVID-19 were collected. Ordered choice models are developed to understand the factors that affect the number of online deliveries made. Results indicate that the number of home deliveries increased during COVID-19 compared to before COVID-19. In the post-COVID-19 world, this number is expected to reduce but remain higher than before COVID-19.   Higher-income populations are more likely to use home deliveries before and during COVID-19 lockdown. Tech-savvy respondents with delivery subscriptions are more likely to order more home deliveries before, during, and after COVID-19. Households with members with disabilities and larger household sizes are more likely to make a higher number of home deliveries in the post-COVID-19 time frame.

1/29/2021 10:00 AM - 11:30 AM1432 P Tools and Techniques to Improve Home Deliveries and the Last Mile

Valuing Public Acceptance of 
Autonomous Delivery Robots During 
COVID-19 Pandemic: Consumer 
Heterogeneity in Attitudes, Trust and 
Willingness to Pay Agnivesh Pani, University of Memphis; Sabya Mishra, University of Memphis; Mihalis Golias, University of Memphis; Miguel Figliozzi, PSUThe introduction of autonomous delivery robot (ADR) technology for last-mile freight deliveries is a valuable step towards low-carbon logistics. However, there is very limited research on consumer preferences for such advanced delivery technologies. The deployment and penetration of ADR technology in the emerging marketplace requiring contactless deliveries due to COVID-19 pandemic, and planning for possible market adoption scenarios, calls for the collection and analysis of consumer preference data related to ADRs. This study addresses ADR public acceptance research need, offering a detailed analysis of consumer preferences, trust, attitudes, and willingness to pay (WTP) using a sample of 483 consumers in Portland. The results indicate that there is considerable heterogeneity in consumer preferences for ADR technology, although, on a cursory level, 61.3% of consumers are willing to pay extra for adoption of ADRs. Latent class analysis based on attitudinal responses revealed six consumer segments: Direct Shoppers, E-Shopping Lovers, COVID Converts, Omnichannel Consumers, E-Shopping Skeptics, and Indifferent Consumers. Among the segments, mean WTP values range from $1.33 to $2.92. In analyzing WTP determinants, latent class Tobit regression results further reaffirm the presence of consumer heterogeneity and accordingly suggest that treating the population as a single homogeneous group, as is common in existing literature on consumers’ technology acceptance, may lead to biased parameter estimates and flawed decision-making. The study findings will offer actionable insights for deploying and pricing ADRs in such a way that is accepted by different consumer segments, and in turn, fostering mass adoption of low-carbon deliveries in the last-mile.

1/29/2021 10:00 AM - 11:30 AM1432 P Tools and Techniques to Improve Home Deliveries and the Last Mile

A Case Study Of Drone Delivery 
Reliability For Time-sensitive Medical 
Supplies With Stochastic Demand And 
Meteorological Conditions Travis Glick, PSU; Miguel Figliozzi, PSU; Avinash Unnikrishnan, PSUDrones are increasingly being utilized to deliver medical supplies, and the COVID-19 pandemic has accelerated this trend. Drones arrive quickly by taking more direct paths and avoiding ground-based obstructions. However, drones are not completely reliable and may also experience failures and delays. For consumer products, delivery delays are an inconvenience, but for some medical supplies, delays may be fatal. This research focuses on the drone reliability of one special type of supply and event: automatic defibrillators for out-of-hospital cardiac arrests (OHCA). A modeling framework is developed to analyze drone delivery reliability with stochastic demands and meteorological conditions. Using probability distributions based on real data from Portland, OR, this research quantifies the failure rates as a function of drone range and meteorological conditions that include temperature, precipitation, and wind. Tradeoffs among drone reliability, fleet size, population size, and meteorological conditions are analyzed.

1/29/2021 10:00 AM - 11:30 AM1432 P Tools and Techniques to Improve Home Deliveries and the Last Mile

Potential for Common Carrier Parcel 
Lockers at Transit Facilities in 
Portland, Oregon Katherine Keeling, PSU; Jaclyn Schaefer, PSU; Miguel Figliozzi, PSUTransit goals have typically focused on commuter trips but facilitating urban last-mile freight logistics is a potential strategy to mitigate the demands of parcel distribution on the transportation network. Presently, most parcel lockers operate out of private businesses, but consumer surveys have found that transit users may be interested in locker facilities at transit connections. The implementation of an unmanned, secure, common carrier parcel locker system could have benefits for non-transit users as well. Consolidation of deliveries would benefit courier companies by allowing operations at increasingly competitive rates, and retailers would benefit from these low shipping rates. This evaluation includes a case study of the light rail stations, transit centers, and transit malls in the greater Portland, OR metro. Their potential of hosting transit sites is reviewed based on ridership (the number of ons/offs at transit facilities), selecting a balance of central city and suburban locations, the size of populations in influence areas (whether transit users of not), and a framework for prioritizing locations based on best-practice equity metrics. A common carrier locker system at a transit site may help improve last-mile logistics and can provide transit users convenient access to parcel retrieval, complementing the dynamic goals of transit-oriented development.

1/29/2021 11:30 AM - 1:00 PM1438 P Firm Location Decisions and Market Responses to Transportation Infrastructure

The Property Value Premium of the 
Proximity to the Carsharing and 
Bikesharing Services in New York City Sangwan Lee, PSU; Aaron Golub, PSUA large body of literature and theories has revealed that the transportation accessibility can trigger at least modest premium on property values due to the improved accessibility and reduced travel costs, although the land-use impacts of public transit are highly context-specific. Since there is a handful of recent studies that examine the impact of the accessibility to emerging transportation modes on land use, however, this research examins the impact of the proximity to carsharing and bikesharing services on property values in New York City. We develop the Hedonic Regression with the level-log model and the Spatial Durbin Model with the Queen Contiguity Matrix. Notable finding is that as we hypothesized, the proximity to carsharing (Zipcar) and bikesharing (CitiBike) services are positively valued in real estate market in New York City and the relationships are logarithmic rather than linear. All else equal, 10 percent decrease in distance to the nearest Zipcar parking lots or CitiBike station leads to approximately 3 or 20 dollars increase in property value per square footage, respectively. For additional distance variables to transportation systems, properties near subway station, highway, and bike lane sold at a higher price, while the insignificant association found in the distance to the nearest bus stop. As the distance to ramp decreases, the property value decreases. We believe that this study fills the research gap in understanding the property value premium of the proximity to carsharing and bikesharing services, which helps private sector, policymakers, and community members to understand the “value capture” effects.

1/29/2021 2:30 PM - 4:00 PM1465 P Public Transportation Fare Policy and Marketing: Research Results and Implications for Practice

Equity and Exclusion Issues in 
Automated and Cashless Fare Payment 
Systems for Public Transportation Aaron Golub, PSU; Anne Brown, University of Oregon; Candace Brakewood, University of Tennessee, Knoxville; John MacArthur, PSUMany transit agencies plan to automate their fare collection and limit the use of cash, with the goals of improving boarding, data collection and lowering operating costs. Still, about 10% of adults in the United States lack a bank or credit card account and many rely on restrictive cell-phone data plans or don’t have access to internet or a smartphone. As fare technologies automate, these riders will find it difficult to ride. This project explores the practices used to address equity issues in cashless fare payment systems, and how effective are they both from a rider, and agency perspective? The project engages with transit users about their experiences with emerging technologies, in both small group conversations and through a larger sample survey. That data analysis reveals which transit users are most at risk of being excluded, and how mitigation strategies could work to overcome those barriers. This project will also develop a framework to evaluate the effectiveness of these equity solutions. This presentation focuses on results from the focus group discussions and large sample survey making up the first phase of the project. We find that older and lower-income riders are more at risk of exclusion as they often lack access to smartphones or internet. A significant number of riders across all groups rely on Wi-Fi and less dependable sources for internet, which may inhibit some from adopting smartphone and internet-based payment systems. 
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