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Introduction  
 
This compendium contains various uses and applications of the National Household Travel Survey 
(NHTS) data used in transportation planning and research from January 2016 to June 2016. 
Published journal articles and reports that cite the use of NHTS data were selected using the 
Transportation Research Board (TRB) Annual Meeting Online Portal http://amonline.trb.org/ and 
Google Alerts, notification emails sent by Google when new search results matched predetermined 
search terms pertaining to NHTS data. The key word and search engine terms used in both online 
sources were the National Household Travel Survey and NHTS.  
 
The research papers were grouped into 11 categories that were created based on the Subject Areas 
and index terms identified in each abstract as well as category titles used in previous NHTS 
compendium databases. The categories are as follows:  
 

1. Bicycle and Pedestrian Studies  

2. Demographic Trends  

3. Energy Consumption  

4. Environment  

5. Policy and Mobility  

6. Special Population Groups  

7. Survey, Data Synthesis, and Other Applications  

8. Traffic Safety  

9. Transit Planning  

10. Travel Behavior  

11. Trend Analysis and Market Segmentation  
 
A one-page description of each paper is provided which includes the Title, Authors, Abstract, 
Subject Areas, and Availability.  
 
Research articles and reports in this document cover a diverse range of topics in the areas of 
transportation, health, safety, environment, and engineering and were published in various journals 
including, but not limited to, the American Journal of Public Health, the International Journal of 
Behavioral Nutrition and Physical Activity, and the National Center for Transit Research. Several 
papers were also submitted by researchers and graduate students for presentation and publication 
to the Transportation Research Board 95st Annual Meeting and can be found in the 2016 TRB 
Annual Meeting Compendium of Papers.  
 
Please note that this 2016 compendium consists of approximately 169 research papers and articles. 
This document was updated on an on-going basis with newly published papers that cite NHTS data. 
For information about adding a research paper to the NHTS compendium, please contact Adella 
Santos at adella.santos@dot.gov.  
 
Search and documentation support was provided Jasmy Methipara (MacroSys) who also 

categorized and formatted the paper abstracts.   
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1. Bike and Pedestrian Studies  

Title: Velosurance Addresses Women's Safety Concerns to Help Them Get Back on Their 
Bicycles 
Authors: Velosurance 

Abstract: It's not uncommon to see elementary and middle school girls riding bikes, but by high 
school most put the bikes away. There was a time when oppression against women ran 
rampant and bicycles offered a sense of power and independence. In 1986, Susan B. Anthony 
told New York World's Nellie Bly that bicycling has "done more to emancipate women than 
anything else in the world." Toward the end of the 20th century, there was a significant drop in 
the number of teenage girls riding bikes. The National Children's Bureau published research 
that concluded that on average boys cycle 138 miles a year, whereas girls cycled 24. There were 
two common factors in bicycle abandonment: fashion or fear. 

Subject Areas: bicycle abandonment; female 

Availability: Velosurance. PR Newswire a CISION company Velosurance Addresses Women's 

Safety Concerns to Help Them Get Back on Their Bicycles May 31, 2016  

http://www.prnewswire.com/news-releases/velosurance-addresses-womens-safety-concerns-

to-help-them-get-back-on-their-bicycles-300276468.html  



Title: MUSC supports bike lanes as part of building healthy communities 
Authors: Moultrie News 

Abstract: The leaders of the Medical University of South Carolina (MUSC), David J. Cole, M.D., 
FACS, MUSC president, and Patrick J. Cawley, M.D., CEO, MUSC Health, have stated their 
support for bike riding and bike lanes as a health-promoting transportation option in the 
Charleston area. 

Subject Areas: MUSC; bicycle lanes; Charleston 

Availability: moultrienews.com MUSC supports bike lanes as part of building healthy 

communities June 21, 2016;  http://www.moultrienews.com/20160621/160629913/musc-

supports-bike-lanes-as-part-of-building-healthy-communities-  



Title: Commuting to work by Bicycle increases by over 490% in Washington D.C. 
Authors: PR Rocket 

Abstract: May is National Bike Month across the U.S. with millions of people celebrating biking. 
There has been a huge surge in the popularity of biking, from riding to school, commuting to 
work or in your leisure time. From 2000 to 2013 commuting by bicycle has increased by 105% in 
bicycle friendly communities (compared to a national increase of 62%) according to the 
National Household Travel Survey. Key cities have seen a surge in commuting by bicycle, from 
1990 – 2013 Washington D.C saw an increase of 498%, Portland an increase of 408% and San 
Francisco 301%. 

Subject Areas: national bike month; DC 

Availability: pressreleaserocket.net; Commuting to work by Bicycle increases by over 490% in 

Washington D.C. May 30, 2016 http://www.pressreleaserocket.net/commuting-to-work-by-

bicycle-increases-by-over-490-in-washington-d-c/454112/  



Title: Planning for Bike Share Connectivity to Rail Transit 
Authors: Greg Phillip Griffin and Ipek Nese Sener 

Abstract: Bike sharing can play a role in providing access to transit stations and then to final 
destinations, but early implementation of these systems in North America has been 
opportunistic rather than strategic. This study evaluates local intermodal plan goals using trip 
data and associated infrastructure such as transit stops and bike share station locations in 
Austin, Texas, and Chicago, Illinois. Bike sharing use data from both cities suggest a weak 
relationship with existing rail stations that could be strengthened through collaborative, 
intermodal planning. The study suggests a planning framework and example language that 
could be tailored to help address the linkage between bike sharing and transit. Rather than an 
exhaustive study of the practice, this study provides evidence from these two cities that identify 
opportunities to improve intermodal planning. Cities that are planning or expanding a bike 
sharing system should consider carefully how to leverage this mode with existing modes of 
transport. Regardless of a city’s status in implementing a bike sharing system, planners can 
leverage information on existing transport systems for planning at regional and local levels. 

Subject Areas: Bike share; GIS; transit; plan evaluation; mixed methods 

Availability: Griffin, Greg P., and Ipek N. Sener. "Planning for Bike Share Connectivity to Rail 

Transit." Journal of Public Transportation 19.2 (2016): 1. 

http://scholarcommons.usf.edu/cgi/viewcontent.cgi?article=1477&context=jpt  



Title: Incorporating the impact of spatio-temporal interactions on bicycle sharing system 
demand: A case study of New York CitiBike system 
Authors: Faghih-Imani, Ahmadreza, and Naveen Eluru 

Abstract: Recent success of bicycle-sharing systems (BSS) have led to their growth around the 
world. Not surprisingly, there is increased research towards better understanding of the 
contributing factors for BSS demand. However, these research efforts have neglected to 
adequately consider spatial and temporal interaction of BSS station's demand (arrivals and 
departures). It is possible that bicycle arrival and departure rates of one BSS station are 
potentially inter connected with bicycle flow rates for neighboring stations. It is also plausible 
that the arrival and departure rates at one time period are influenced by the arrival and 
departure rates of earlier time periods for that station and neighboring stations. Neglecting the 
presence of such effects, when they are actually present will result in biased model estimates. 
The major objective of this study is to accommodate for spatial and temporal effects (observed 
and unobserved) for modelling bicycle demand employing data from New York City's bicycle-
sharing system (CitiBike). Towards this end, spatial error and spatial lag models that 
accommodate for the influence of spatial and temporal interactions are estimated. The 
exogenous variables for these models are drawn from BSS infrastructure, transportation 
network infrastructure, land use, point of interests, and meteorological and temporal 
attributes. The results provide strong evidence for the presence of spatial and temporal 
dependency for BSS station's arrival and departure rates. A hold out sample validation exercise 
further emphasizes the improved accuracy of the models with spatial and temporal 
interactions. 

Subject Areas: Bicycle sharing systems; CitiBike New York; Spatial panel models; Spatial lag; 
Spatial error; Bicycle infrastructure; Land use and built environment 

Availability: Faghih-Imani, Ahmadreza, and Naveen Eluru. "Incorporating the impact of spatio-

temporal interactions on bicycle sharing system demand: A case study of New York CitiBike 

system." Journal of Transport Geography 54 (2016): 218-227. 

http://www.sciencedirect.com/science/article/pii/S0966692316303143  



Title: Trends in bicycle crashes in California 
Authors: Stimpson JP, Zhu H, Wilson FA.  

Abstract: Commensurate with the rise and popularity of bicycling, there is growing interest in 
understanding the trends in bicycle crashes and injuries [1],[2],[3] and [4]. The evidence on the 
trends in bicycle crash rates is mixed. One study found a decrease in bicycle deaths... 

Subject Areas: bicycle crashes and injuries; California 

Availability: Stimpson JP, Zhu H, Wilson FA. Trends in bicycle crashes in California. The 

American journal of emergency medicine. 2016 May 3. 

http://www.sciencedirect.com/science/article/pii/S0735675716301036  



Title: Representing pedestrian activity in travel demand models: Framework and application 
Authors: Clifton KJ, Singleton PA, Muhs CD, Schneider RJ 

Abstract: There have long been calls for better pedestrian planning tools within travel demand 
models, as they have been slow to incorporate the large body of research connecting the built 
environment and walking behaviors. Most regional travel demand forecasting performed in 
practice in the US uses four-step travel demand models, despite advances in the development 
and implementation of activity-based travel demand models. This paper introduces a 
framework that facilitates the abilities of four-step regional travel models to better represent 
walking activity, allowing metropolitan planning organizations (MPOs) to implement these 
advances with minimal changes to existing modeling systems. Specifically, the framework first 
changes the spatial unit from transportation analysis zones (TAZs) to a finer-grained geography 
better suited to modeling pedestrian trips. The MPO's existing trip generation models are 
applied at this spatial unit for all trips. Then, a walk mode choice model is used to identify the 
subset of all trips made by walking. Trips by other modes are aggregated to the TAZ level and 
proceed through the remaining steps in the MPO's four-step model. The walk trips are 
distributed to destinations using a choice modeling approach, thus identifying pedestrian trip 
origins and destinations. In this paper, a proof-of-concept application is included to 
demonstrate the framework in successful operation using data from the Portland, Oregon, 
region. Opportunities for future work include more research on the potential routes between 
origins and destinations for walk trips, application of the framework in another region, and 
developing ways the research could be implemented in activity-based modeling systems. 

Subject Areas: Walking; Pedestrians; Travel demand models; Built environment; Active 
transportation 

Availability: Clifton, Kelly J., et al. "Representing pedestrian activity in travel demand models: 
Framework and application." Journal of Transport Geography 52 (2016): 111-122.  
http://www.sciencedirect.com/science/article/pii/S0966692316301302  



Title: Sharing urban sidewalks with bicyclists? An exploratory analysis of pedestrian 
perceptions and attitudes 
 
Authors: Kang, Lei, and Jon D. Fricker 

Abstract: Bicycling and walking are gaining popularity for both commuting and recreation. 
However, when faced with limited right-of-way width, many transportation agencies find it 
impractical to designate separate space for bicyclists in urban roadway corridors, instead 
devoting their limited funds to other projects. As a result, some bicyclists – feeling threatened 
by motor vehicles – use sidewalks for at least part of their trip. Laws governing bicyclist use of 
sidewalks are not consistently enforced in various cities and countries. Pedestrian-bicycle 
shared space has rarely been studied from a pedestrian's perspective in an urban context. 
Therefore, gaining a better understanding of the factors that influence pedestrian attitudes 
toward sharing a sidewalk with bicyclists can be useful in evaluating shared space strategies and 
guiding investments in bicycle facilities. Using the responses of 114 persons to 15 carefully 
constructed 60-s video clips of urban sidewalks in four Chinese cities, this study characterizes 
pedestrian attitudes regarding sharing sidewalks with bicycles under different sidewalk 
configurations. By estimating a random parameters ordered probability model (to account for 
unobserved heterogeneity across respondents), we found pedestrians who wanted a “safe 
distance” greater than 1.5 meters were more likely to possess a less tolerant attitude. Attitudes 
of pedestrians toward bicyclists on sidewalks also depend on the presence or absence of 
dedicated bicycle facilities. The effects of other significant factors are also quantified in this 
paper. Implications for policy makers in evaluating shared-space strategy can be drawn from 
this empirical study. 
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Title: Multi-Modal Transportation Choices And Health: An Exploratory Analysis Using Data 
Fusion Techniques 
Authors: Lugo, Miguel, and Sivaramakrishnan Srinivasan 

Abstract: In this study, we demonstrate the feasibility of fusing large-scale travel and health 
surveys, and subsequently use the new comprehensive dataset generated to model the 
relationship between health and multi-modal (walking, biking, transit, and vehicle usage) long-
term (weekly/monthly/yearly) travel choices. Two measures of health (BMI and SAPHS) are 
fused from a health survey on to a travel survey at the disaggregate (individual) level. The 
probabilistic record linkage software Link Plus was used for the data fusion purposes. The 
methodology was validated using the “EH module” of the American Time Use Surveys. 
Subsequently, the algorithm was used to match the health information from the ATUS to the 
NHTS and the resulting master dataset was used to develop models for multi-modal travel 
choices and health. The statistical analysis indicates that while increasing walking and transit 
use is associated with better health (relative to non-users of the mode), those with the highest 
levels of walking and transit use are also in poor health relative to moderate users of the mode. 
Similarly, those at the two ends of the VMT spectrum (first and fourth quartiles) have higher 
BMI compared to those in the middle of the spectrum. There were no statistically significant 
effects of weekly bike trips on health measures. Overall this study is envisioned as a proof of 
concept of how data fusion techniques may be used to integrate multiple datasets to facilitate 
a comprehensive study of multi-modal travel choices and health. 
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Title: Area conference promotes ‘active transportation’ 
Authors: WKBT News8000.com 

Abstract: Midwest Active Transportation Conference promotes active transportation 
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Title: Bikesharing and Bicycle Safety 
Authors: Martin E, Cohen A, Botha JL, Shaheen S.  

Abstract: The growth of bikesharing in the United States has had a transformative impact on 
urban transportation. Major cities have established large bikesharing systems, including Boston, 
Chicago, Denver, Minneapolis-Saint Paul, New York City, Salt Lake City, the San Francisco Bay 
Area, Seattle, Washington DC, and others. These systems began operating as early as 2010, and 
no fatalities have occurred within the US as of this writing. However, three have happened in 
North America—two in Canada and one in Mexico. Bikesharing has some qualities that appear 
inherently unsafe for bicyclists. Most prominently, helmet usage is documented to be quite low 
in most regions. In addition, bikesharing is also used by people who bicycle less frequently, and 
by tourists, who are often less familiar with the local terrain. In this study, researchers take a 
closer look at bikesharing safety from qualitative and quantitative perspectives. Through a 
series of four focus groups, they discussed bikesharing usage and safety with bikesharing 
members and nonmembers in the Bay Area. They further engaged experts nationwide from a 
variety of fields to evaluate their opinions and perspectives on bikesharing and safety. Finally, 
researchers conducted an analysis of bicycle and bikesharing activity data, as well as bicycle and 
bikesharing collisions to evaluate injury rates associated with bikesharing when compared with 
benchmarks of personal bicycling. The data analysis found that collision and injury rates for 
bikesharing are lower than previously computed rates for personal bicycling. Experts and focus 
group participants independently pointed to bikesharing rider behavior and bikesharing bicycle 
design as possible factors. In particular, bikesharing bicycles are generally designed in ways that 
promote stability and limited speeds, which mitigate the conditions that contribute to 
collisions. Data analysis also explored whether there was evidence of a “safety in numbers 
benefit” that resulted from bikesharing activity. However, no significant impact from 
bikesharing activity on broader bicycle collisions could be found within the regions in which 
they operate. Discussion and recommendations are presented in the conclusion. 
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Title: National Safe Routes to School program and risk of school-age pedestrian and bicyclist 
injury 
Authors: DiMaggio, Charles, Spiros Frangos, and Guohua Li. 

Abstract: Purpose: Safe Routes to School (SRTS) was a federally funded transportation program 
for facilitating physically active commuting to and from school in children through 
improvements of the built environment. There is evidence that SRTS programs increase walking 
and bicycling in school-age children, but their impact on pedestrian and bicyclist safety has not 
been adequately examined. We investigate the impact and effects of the SRTS program on 
school-age pedestrian and bicyclist injuries in a nationwide sample in the United States. 
Methods: Data were crash records for school-age children (5–19 years) and adults (30–64 
years), in 18 U.S. states for a 16-year period (1995–2010). Multilevel negative binomial models 
were used to examine the association between SRTS intervention and the risk of pedestrian and 
bicyclist injury in children aged 5–19 years. Results: SRTS was associated with an approximately 
23% reduction (incidence rate ratio = 0.77, 95% confidence interval = 0.65–0.92) in 
pedestrian/bicyclist injury risk and a 20% reduction in pedestrian/bicyclist fatality risk 
(incidence rate ratio = 0.80, 95% confidence interval = 0.68–0.94) in school-age children 
compared to adults aged 30–64 years. Conclusions: Implementation of the SRTS program 
appears to have contributed to improving traffic safety for school-age children in the United 
States. 

Subject Areas: Environment and public health; Prevention and control; Motor vehicles; Injuries 

Availability: DiMaggio, Charles, Spiros Frangos, and Guohua Li. "National Safe Routes to School 
program and risk of school-age pedestrian and bicyclist injury." Annals of Epidemiology (2016).  
http://www.sciencedirect.com/science/article/pii/S1047279716300837  



Title: Joint Modeling of Pedestrian and Bicycle Crashes: A Copula Based Approach 
Authors: Nashad, Tammam 

Abstract: The study contributes to safety literature on active mode transportation safety by 
employing a copula based model for count frequency analysis at a macro-level. Most studies in 
the transportation safety area identify a single count variable (such as vehicular, pedestrian or 
bicycle crash counts) for a spatial unit and study the impact of exogenous variables. While the 
traditional count models perform adequately in the presence of a single count variable, it is 
necessary to modify these approaches to examine multiple dependent variables for each study 
unit. To that extent, the current research effort contributes to literature by developing a 
multivariate model by adopting a copula based bivariate negative binomial model for 
pedestrian and bicyclist crash frequency analysis. The proposed approach also accommodates 
for potential heterogeneity (across zones) in the dependency structure. The formulated models 
are estimated using pedestrian and bicycle crash count data at the Statewide Traffic Analysis 
Zone (STAZ) level for the state of Florida for the years 2010 through 2012. The STAZ level 
variables considered in our analysis include exposure measures, socio-economic characteristics, 
road network characteristics and land use attributes. A policy analysis is also conducted along 
with a representation of hotspot identification to illustrate the applicability of the proposed 
model for planning purposes. The development of such spatial profiles will allow planners to 
identify high risk zones for screening and treatment purposes. 
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Title: Active Transportation Surveillance—United States, 1999–2012 
Authors: Geoffrey P. Whitfield 

Abstract: Results varied widely across assessment types. The prevalence of primarily walking or 
bicycling to work in the past week ranged from 2.6% to 3.4%; the prevalence of any AT assessed 
by single-day measures ranged from 10.5% to 18.5%; and the prevalence of any recent, habitual 
AT ranged from 23.9% to 31.4%. Regardless of assessment type, AT was usually more common 
among men, younger respondents, minority racial/ethnic groups, and those at either end of the 
education spectrum (i.e. less than high school and college graduate). AT also tended to be more 
prevalent in densely populated urban areas. No trends over time were evident. 
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Title: Using Pedestrian Accessibility Indicators to Locate Schools: A Site Suitability Analysis in 
Greenville County, South Carolina 
 
Authors: Nathan Stewart 

Abstract: Walking and biking have always been important ways for children to get to school, 
but these modes of transportation have declined significantly in recent years as the majority of 
children now arrive to school via bus or automobile. Importantly, walking or riding a bike to 
school can help students; not only does it promote better health, but it also improves student 
concentration and academic success. Studies have shown that students who walk or ride their 
bike to school perform better due to the exercise they receive prior to beginning their learning 
for the day. For this reason, this thesis focuses on finding suitable locations for schools that 
promote pedestrian accessibility and student walking. Greenville County, in South Carolina, is 
used as the study area for this thesis. The question that this site suitability analysis (SSA) 
examines is the following: where are the best possible locations for new schools that meets the 
district’s needs and maximizes the student’s pedestrian accessibility? This study uses seven 
different criteria to determine the most suitable location for an elementary, middle, and high 
school to answer that question. The data are analyzed and a few suitable locations are 
identified. Then, the data are scored using population density and pedestrian accessibility. 
Lastly, the results are tabulated to reveal the best possible location for this SSA. This study 
could serve as a guide for future planning committees, school boards, districts, or city 
developers to help determine how and where schools should be placed throughout the 
country. 
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Title: Measuring Low Stress Bike Access To Marta 
Authors: Cary Briscoe Bearn  

Abstract: Level of Traffic Stress (LTS) is a bicycle quality of service measure originally developed 
by the Mineta Transportation Institute (MTI) that categorizes road infrastructure into four 
levels based on amount of traffic stress perceived by a bicyclist (Mekuria, Furth, & Nixon, 2012). 
The concept builds on research indicating that bicyclists can be grouped based on their comfort 
level. Riders identifying as strong and fearless as well as enthused and confident bicyclists 
represent most of the current users of the bicycle network across the US. However, there is a 
large group of cautious and concerned bicyclists that might be more likely to bike if the bicycle 
infrastructure were less stressful. This research uses a case study approach to show how LTS 
methodology can be used to define a low stress bicycle network. 

This research applies the LTS methodology to quantify low stress bicycle access around the 
West End, Oakland City, and Lakewood/Ft. McPherson (Metropolitan Atlanta Rapid Transit 
Authority) MARTA rail stations. The Equitable Transit Oriented Development (TOD) typology 
analysis conducted by Reconnecting America identified these station areas as highly vulnerable 
with lagging markets (Reconnecting America, 2013). Additional analysis compares the existing 
low stress network, improved low stress networks, and the entire (low and high stress) bike 
network. Ultimately this work can serve as a model for both transportation planners interested 
in improving bike access both in general and specifically to transit. 
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Title: RAMSEY COUNTY-WIDE Pedestrian & Bicycle Plan: Purpose Vision and Goals 
Authors: Ramsey County  

Abstract: For over 10 years, Active Living Ramsey Communities, with all of its community 
partners, has facilitated change to create environments that make it safe and easy for people of 
all ages and abilities to be physically active in their daily routine. Active Living Ramsey 
Communities encourages healthy lifestyles by bringing people and resources together to build 
active, bikeable and walkable communities. Their vision and collaborative efforts inform all 
aspects of this plan and support active transportation in Ramsey County. This plan is a resource 
and a framework for development of a connected Ramsey County where communities and 
residents are engaged in the process of building a great place for walking and bicycling. This is 
not a typical plan focused on specific projects for an individual jurisdiction, but rather a set of 
tools, analyses and actions to engage community members at all levels in supporting a place 
where people of all ages and abilities can safely and comfortably walk and bicycle. 
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Title: Bicycle-Related Shoulder Injuries: Etiology and the Need for Protective Gear 
Authors: Yariv Goldstein MD, Oleg Dolkart PhD, Ehud Kaufman MD, Eyal Amar MD, Zachary T. 
Sharfman MSc, Ehud Rath MD, Gavriel Mozes MD and Eran Maman MD 

Abstract: Background: The popularity of bicycle riding for recreation, exercise and 
transportation has grown enormously in recent years, which has led to an increased incidence 
of bicycle related injuries. While these injuries involve mainly the musculoskeletal system, data 
on shoulder-specific injuries incurred while bike riding are lacking. Classifying these shoulder 
injuries may provide insight and assistance in the creation and implementation of effective 
protective gear and measures. Objectives: To investigate the types and mechanisms of shoulder 
injuries among cyclists. Methods: This study retrospectively examined all cyclists who incurred 
shoulder injuries while riding and were admitted to the emergency department and shoulder 
clinic between January 2008 and November 2013. The study included 157 subjects with various 
bicycle-related shoulder injuries treated with either conservative or surgical measures. Results: 
Eighty-four percent of injuries were caused by a direct blow to the shoulder, 7% by falling on an 
outstretched hand, 6% were traction injuries, and 3% were due to hyperabduction. Nine 
different clinical types of injury were observed; the most common injuries were clavicle 
fractures (32%), followed by acromioclavicular joint dislocations (22%), rotator cuff tears (22%), 
and humeral fractures (8%). Fifty-one percent of subjects were managed with conservative care 
and the remaining patients required surgical interventions. Conclusions: Shoulder injuries 
incurred while riding a bicycle span the entire spectrum of shoulder injuries and often result in 
debilitating conditions. Although the use of helmets is increasing, there is currently no effective 
protective gear or measures to prevent riders from suffering shoulder injuries.  
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Title: Bicycle Helmet Use Trends and Related Risk of Mortality and Traumatic Brain Injury 
among Pediatric Trauma 
 
Authors: J Laureano Phillips, Tiffany L Overton, Mackenzie Campbell-Furtick*, Hunter P Nolen, 
Rajesh R Gandhi, Therese M Duane and Shahid Shafi 

Abstract: Introduction: An estimated 33 million children ride bicycles annually in the United 
States, resulting in ~450,000 emergency department visits and 384 deaths--most resulting from 
traumatic brain injury (TBI). Bicycle helmet use among children is low despite educational and 
injury prevention efforts. The study aims to evaluate helmet use trends and determine risk of 
in-hospital mortality and TBI among the national pediatric trauma population. Materials and 
methods: We analyzed a nationally-representative sample of patients from the National 
Trauma Data Bank National Sample Program for 2003-2004 and 2007-2010. Patients ≤ 17 years 
of age admitted to a Level I or II trauma center with blunt injury due to pedal cycle and data for 
helmet use were included. Patients wearing a helmet at the time of injury were compared to 
those without a helmet. Adjusted logistic regression models determined the odds of helmet 
use, TBI, and in-hospital mortality. Results: Overall, only 21% of children wore helmets at the 
time of injury. Helmet use decreased significantly from 28% in 2003-2004 to 19% in 2009-2010. 
Patients aged 10-17 years, females, Hispanics, African Americans, and those lacking private 
insurance had higher odds of not wearing a helmet. Helmet use and Hispanic and African 
American race/ethnicity were protective against TBI. Patients aged 13-17 years and African 
Americans were at greater risk of in-hospital mortality. Patients who wore a helmet, were male, 
or were Hispanic had lower odds of death. Conclusions: Bicycle helmet use among the national 
pediatric trauma population is low and has not improved. While helmet use is protective 
against TBI and lowers risk of death following bicycle-related injury, certain age and 
racial/ethnic groups are at increased risk of mortality and have higher odds of suffering a TBI 
following bicycle-related injury. Knowledge dissemination of helmet use trends and related 
risks of injury and mortality from non-compliance could improve prevention efforts aimed at 
increasing helmet compliance among pediatric bicycle riders. 
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2. Demographic Trends  

Title: Nonwork Accessibility as a Social Equity Indicator 
Author: Joe Grengsa 

Abstract: dd 
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3. Energy Consumption  

Title: Electrical Market Management Considering Power System Constraints in Smart 
Distribution Grids 
 
Author: Hasanpor Divshali, Poria, and Bong Jun Choi 
 
Abstract:  Rising demand, climate change, growing fuel costs, outdated power system 
infrastructures, and new power generation technologies have made renewable distribution 
generators very attractive in recent years. Because of the increasing penetration level of 
renewable energy sources in addition to the growth of new electrical demand sectors, such as 
electrical vehicles, the power system may face serious problems and challenges in the near 
future. A revolutionary new power grid system, called smart grid, has been developed as a 
solution to these problems. The smart grid, equipped with modern communication and 
computation infrastructures, can coordinate different parts of the power system to enhance 
energy efficiency, reliability, and quality, while decreasing the energy cost. Since conventional 
distribution networks lack smart infrastructures, much research has been recently done in the 
distribution part of the smart grid, called smart distribution grid (SDG). This paper surveys 
contemporary literature in SDG from the perspective of the electricity market in addition to 
power system considerations. For this purpose, this paper reviews current demand side 
management methods, supply side management methods, and electrical vehicle charging and 
discharging techniques in SDG and also discusses their drawbacks. We also present future 
research directions to tackle new and existing challenges in the SDG. 
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Title: ARIMA-based decoupled time series forecasting of electric vehicle charging demand for 
stochastic power system operation 
 
Author: Amini, M. Hadi, Amin Kargarian, and Orkun Karabasoglu 
 
Abstract:  Large-scale utilization of electric vehicles (EVs) affects the total electricity demand 
considerably. Demand forecast is usually designed for the seasonally changing load patterns. 
However, with the high penetration of EVs, daily charging demand makes traditional 
forecasting methods less accurate. This paper presents an autoregressive integrated moving 
average (ARIMA) method for demand forecasting of conventional electrical load (CEL) and 
charging demand of EV (CDE) parking lots simultaneously. Our EV charging demand prediction 
model takes daily driving patterns and distances as an input to determine the expected 
charging load profiles. The parameters of the ARIMA model are tuned so that the mean square 
error (MSE) of the forecaster is minimized. We improve the accuracy of ARIMA forecaster by 
optimizing the integrated and auto-regressive order parameters. Furthermore, due to the 
different seasonal and daily pattern of CEL and CDE, the proposed decoupled demand 
forecasting method provides significant improvement in terms of error reduction. The impact of 
EV charging demand on the accuracy of the proposed load forecaster is also analyzed in two 
approaches: (1) integrated forecaster for CEL + CDE, and (2) decoupled forecaster that targets 
CEL and CDE independently. The forecaster outputs are used to formulate a chance-constrained 
day-ahead scheduling problem. The numerical results show the effectiveness of the proposed 
forecaster and its influence on the stochastic power system operation. 
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Title: Smart Deregulated Grid Frequency Control in Presence of Renewable Energy Resources 
by EVs Charging Control 
 
Author: Falahati, Saber, S. Abbas Taher, and Mohammad Shahidehpour 
 
Abstract:  Nowadays, due to the increasing price of fossil fuels and its decreasing resources on 
the one hand and environmental pollutions on the other hand, use of electric vehicles (EVs) has 
been increased. Charging EVs has imposed new loads on power systems. These new and major 
loads along with the deregulation of power systems, which introduces new uncertainties to grid, 
have caused new challenges for the frequency control and stability of power systems. Use of 
EVs as moving batteries is one of the ways for dealing with this problem. In this method, EV 
charging is controlled and, when necessary, EV battery is discharged in grid. This concept is so-
called vehicle to grid (V2G). V2G concept is employed in this study for the control of a smart 
deregulated grid frequency. For this purpose, an optimized fuzzy controller is used to control 
EVs. Using the proposed method, charging or discharging batteries is carried out with respect to 
grid frequency and battery state of charge (SOC). To investigate the proposed approach, a 
modified IEEE 39-bus system in the presence of renewable energy resources is assumed. Then, 
this system is converted into a three area system in order for the frequency analysis. 
Investigating the performance of the proposed method for the charging of EVs is done in 
another part of paper. Simulations are carried out in MATLAB/SIMULINK environment and their 
results illustrate good performance of the proposed method in the frequency control of 
deregulated system and EV charging. 
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Title: Risk management of smart grids based on plug-in hybrid electric vehicles' charging 
considering transformers' hottest spot temperature-dependent aging failures 
 
Author: Hamzeh M, Hashemi-Dezaki H, Abyaneh HA, Gharehpetian GB, Vahidi B.  
 
Abstract:  This paper introduces a stochastic reliability evaluation methodology for quantifying 
the impact of unmanaged plug-in hybrid electric vehicles(PHEVs') charging on the transformers' 
hottest spot temperature (HST)-dependent aging failures. Further, a novel PHEVs' charging 
management method has been proposed from the distribution transformers' dynamic thermal 
modeling perspective. The proposed reliability evaluation method provided the precise 
stochastic model corresponding to the PHEV owners' behavior. The introduced reliability 
evaluation methodology has been applied to an actual distribution system of the Hormozgan 
Regional Electrical Company in Iran under various PHEVs' charging scenarios. The numerical 
results imply that the distribution transformers' failures are adversely affected due to 
unmanaged PHEVs charging. The system under study has been simulated during a 10-year-
period. The test results show that the transformers' HST-dependent failures due to the PHEVs' 
charging demand load exponentially increased as a function of system age. As revealed by the 
results, the proposed PHEVs' charging management methodology mitigates the aggregated 
peak load and transformers' HST by deferring the peak charging load to midnight. 
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Title: A Multi-Period Framework for Coordinated Dispatch of Plug-in Electric Vehicles 
 
Author: Huang Y, Guo C, Ding Y, Wang L, Zhu B, Xu L.  
 
Abstract:  Coordinated dispatch of plug-in electric vehicles (PEVs) with renewable energies has 
been proposed in recent years. However, it is difficult to achieve effective PEV dispatch with a 
win-win result, which not only optimizes power system operation, but also satisfies the 
requirements of PEV owners. In this paper, a multi-period PEV dispatch framework, combining 
day-ahead dispatch with real-time dispatch, is proposed. On the one hand, the day-ahead 
dispatch is used to make full use of wind power and minimize the fluctuation of total power in 
the distribution system, and schedule the charging/discharging power of PEV stations for each 
period. On the other hand, the real-time dispatch arranges individual PEVs to meet the 
charging/discharging power demands of PEV stations given by the day-ahead dispatch. To 
reduce the dimensions of the resulting large-scale, non-convex problem, PEVs are clustered 
according to their travel information. An interval optimization model is introduced to obtain the 
problem solution of the day-ahead dispatch. For the real-time dispatch, a priority-ordering 
method is developed to satisfy the requirements of PEV owners with fast response. Numerical 
studies demonstrate the effectiveness of the presented framework. 
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Title: Integrating EV Charging Stations as Smart Loads for Demand Response Provisions in 
Distribution Systems 
 
Author: Hafez, Omar, and Kankar Bhattacharya 
 
Abstract:  This paper presents a mathematical model for representing the total charging load at 
an electric vehicle charging station (EVCS) in terms of controllable parameters; the load model 
developed using a queuing model followed by a neural network (NN). The queuing model 
constructs a data set of plug-in electric vehicle (PEV) charging parameters which are input to 
the NN to determine the controllable EVCS load model. The queuing model considers arrival of 
PEVs as a non-homogeneous Poisson process, while the service time is modeled considering 
detailed characteristics of battery. The smart EVCS load is a function of number of PEVs 
charging simultaneously, total charging current, arrival rate, and time; and various class of PEVs. 
The EVCS load is integrated within a distribution operations framework to determine the 
optimal operation and smart charging schedules of the EVCS. Objective functions from the 
perspective of the local distribution company (LDC) and EVCS owner are considered for studies. 
A 69-bus distribution system with an EVCS at a specific bus, and smart load model is considered 
for the studies. The performance of a smart EVCS vis-à-vis an uncontrolled EVCS is examined to 
emphasize the demand response (DR) contributions of a smart EVCS and its integration into 
distribution operations. 
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Title: Impact of EV Charging Station on the Electric Distribution Grid 
 
Author: Dwaramakki Nataraj Ga, Harinarayanan M. 
 
Abstract:  Over the past few years, Electric vehicles have become a very important part of the 
automotive industry as we try to look for a future less dependent on fossil fuels. A lot of 
research and development has taken place in this field to improve the existing technology and 
to develop efficient ones. This continued emphasis on research and development has resulted 
in great improvements in the technology of Electric vehicles. 

In this thesis, we discuss about the features of Electric Vehicles, the existing protocols to charge 
the battery systems, the battery management system (BMS), the different standards used in 
various parts of the world and about the infrastructure that is needed to charge the Electric 
Vehicles and about the different modes of charging. 

In the next part of the thesis, we have focussed on the Electric Vehicle and its relationship with 
the Electric Distribution Grid. Aspects related to PHEV characteristics, Load growth, PHEV 
Penetration level are looked into. The essence of this thesis is to learn about the Impact of the 
EV Charging Station on the Electric Distribution Grid. Research papers regarding the impact 
study of EV Charging station on the Milan Electric Distribution network is considered and 
discussed. 

Finally, we look at the Optimisation of EV charging stations which helps in the overall efficiency 
of the charging process and lessens its impact on the Electric Distribution Grid. In this study we 
discuss about various control strategies of battery management, charging and the control of 
inverters. 
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Title: Probabilistic congestion management using EVs in a smart grid with intermittent 
renewable generation 
 
Author: Romero-Ruiz J, Pérez-Ruiz J, Martin S, Aguado JA, De la Torre S.  
 
Abstract:  This paper presents a probabilistic model to reduce the probability of line 
congestions and voltage violations in a smart grid located in a radial distribution network. 
Renewable distributed resources and a high penetration of Electric Vehicles (EVs) are 
considered. The uncertain parameters taken into account are: power demand, power 
generated by wind and solar photovoltaic generators, and the behavior of the EVs that do not 
participate in the congestion procedure. A probabilistic power flow based on the point estimate 
method is firstly used to compute the distribution functions of the line flows and node voltages. 
Next, a congestion management strategy is proposed in order to keep the line flows and node 
voltages within the appropriate range at a given confidence level. The strategy is based on the 
sensitivity distribution factors: Power Transfer Distribution Factors (PTDFs) and Voltage 
Distribution Factors (VDFs). The control variables to carry out the corrective actions are the 
active and reactive power injections from a subset of EVs or their charging points. It is assumed 
that these controlled EVs are able to inject power into the network using Vehicle to Grid (V2G) 
capabilities. To illustrate the method, a distribution grid based on a modified version of the 
IEEE-37 Node Test Feeder is tested. 
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Title: Smart Charging of Plug-in Electric Vehicles in Distribution Systems Considering 
Uncertainties 
 
Author: Mehboob, Nafeesa 
 
Abstract:  Distribution feeders and equipment are designed to serve peak loads, and in the 
absence of Plug-in Electric Vehicle (PEV) loads, day-ahead dispatch of feeders is typically 
performed by optimizing feeder controls for forecasted load profiles. However, due to climate 
change concerns, the market share of PEVs is expected to increase, and consequently, utilities 
expect an increase in demand due to these loads charging from the grid. Uncontrolled charging 
of PEVs may lead to new peaks in distribution feeders, which would require expensive 
infrastructure and equipment upgrades. Furthermore, PEV loads will represent new sources of 
uncertainty, temporal and spatial, which will pose a challenge for the centralized control and 
optimal operation of the grid. In practice, these uncertainties arise as a result of variability in 
factors such as the number of PEVs connected to the grid for charging, the arrival and 
departure times of PEVs, and the initial battery State-of-Charge (SoC). Hence, the integration of 
PEVs into the existing distribution system, without significant infrastructure upgrades, will be 
possible only through smart charging of these loads, while properly accounting for these 
uncertainties. The elasticity of PEVs provides a level of flexibility that can be used by utilities or 
Local Distribution Companies (LDC) to ensure efficient feeder operation, while providing fair 
and efficient charging to PEV customers. This thesis presents a novel two-step approach for the 
fair charging of PEVs in a primary distribution feeder, accounting for the uncertainty associated 
with PEVs, considering the perspectives of both the LDC and the PEV customer. In the first step 
of the proposed approach, the mean daily feeder peak demand and corresponding hourly 
feeder control schedules, such as taps and switched capacitor set points, are determined hourly, 
while minimizing the daily peak demand, taking the existence of PEVs into account. As an 
alternative to the conventional Monte Carlo Simulations (MCS), a nonparametric Bootstrap 
technique is used in conjunction with a Genetic Algorithm (GA)-based optimization model, to 
account for variations in the arrival and departure times, and the initial battery SoC of PEVs, at 
each node. In the second step, the maximum possible power that can be given to the charging 
PEVs at each node, while maintaining the peak demand value and corresponding feeder 
dispatch schedules defined in the first step, is computed every few minutes and shared fairly 
among the PEVs. The proposed technique is validated using the IEEE 13-bus test feeder as well 
as the distribution feeder model of an actual primary feeder in Ontario, considering significant 
PEV penetration levels. The potential gain in PEV charging efficiency is quantified for the 
proposed Bootstrap feeder control schedule with respect to the base schedule (without PEVs). 
The presented optimization approach is also compared with the current industry practice in 
Ontario, and a sensitivity-based heuristic technique, demonstrating the advantages and 
feasibility of the presented technique. The results show that the proposed approach could be 
implemented in practice due to its reasonable computational burden, and its ability to charge 
PEV loads better than the current industry practice, or a popular heuristic method, while 
satisfying feeder and peak demand constraints. 

Subject Areas: PEVs; SoC; electric grid; Monte Carlo Simulations; Genetic Algoritm 



Availability: Mehboob, Nafeesa. "Smart Charging of Plug-in Electric Vehicles in Distribution 
Systems Considering Uncertainties." (2016). 
https://uwspace.uwaterloo.ca/handle/10012/10445 

  



Title: Optimization model for a microgrid with fuel cell vehicles 
 
Author: Shinoda K, Lee EP, Nakano M, Lukszo Z. 
 
Abstract:  Vehicle-to-Grid and a microgrid are emerging concepts which are expected to replace 
the conventional energy and transportation systems with more efficient and flexible ones. 
There have been research on the integration of these technologies, but a microgrid with fuel 
cell vehicles (FCVs) have hardly been studied at the moment in spite of the several technical 
advantages of FCVs as generating units. This paper therefore presents the mathematical model 
of a microgrid which includes FCVs, on-site hydrogen stations, solar photovoltaic systems and a 
wind turbine. The optimal scheduling of hydrogen production, hydrogen refueling to FCVs and 
electricity supply from FCVs which minimizes the power imported from the main grid is 
obtained by solving a mixed integer linear programming problem. The computation results of a 
test case indicate that the model can be used for identifying a bottleneck in the energy flow of a 
microgrid. The presented model can be extended by including important factors to consider for 
further research on the integration of microgrids and FCVs. 
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Title: ???- Aware Charging of Lithium-Ion Battery Cells 
 
Author: He L, Kim E, Shin KG. 
 
Abstract:  Lithium-ion cells are widely used in various platforms, such as electric vehicles (EVs) 
and mobile devices. Complete and fast charging of cells has always been the goal for 
sustainable system operation. However, fast charging is not always the best solution, especially 
in view of a new finding that cells need to rest/relax after being charged with high current to 
avoid accelerated capacity fading. Fast charging for its typical Charge-and-Go scenario does not 
allow this needed relaxation. In this paper, we propose ∗-Aware, a novel charging algorithm 
which maximizes the charged capacity within the user-specified available charging time (i.e., 
user-awareness) while ensuring enough relaxation (i.e., cell-awareness). We motivate and 
evaluate ∗-Aware via extensive measurements over 10 months. ∗-Aware is shown to improve 
the charged capacity by 6.9-50.5% over other charging algorithms that also ensure relaxation, 
and by almost 3x in some extreme cases. Furthermore, ∗-Aware slows down the capacity fad- 
ing by 49.55% when compared to fast charging. 
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Title: Fuzzy Linear Programming Method For Optimizing Charging Schedules In Unidirectional 
Vehicle-To-Grid Systems 
 
Author: Ansari, Muhammad Abdul Hafeez, Al-awami, Ali Taleb, Abido, Mohammad Ali 
 
Abstract:  The fuzzy linear programming method for optimizing charging schedules in 
unidirectional vehicle-to-grid systems is a computerized fuzzy linear programming method for 
an electric vehicle (EV) aggregator that coordinates the provision of ancillary services, such as 
regulation and spinning reserves, to electricity markets using unidirectional vehicle-to-grid 
(V2G). The fuzzy optimization incorporates uncertainties while maintaining the tractability of 
the problem size since, in fuzzy optimization, there is no need to represent each stochastic 
parameter by a number of scenarios. This allows for optimizing the charging of all EVs 
simultaneously, as well as taking market aspects into account, guaranteeing maximization of 
aggregator profits, and further considering electricity market uncertainties, such as ancillary 
service prices and ancillary service deployment signals. 
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Title: Comparing high-end and low-end early adopters of battery electric vehicles 
 
Author: Hardman, Scott, Eric Shiu, and Robert Steinberger-Wilckens 
 
Abstract:  Battery electric vehicle adoption research has been on going for two decades. The 
majority of data gathered thus far is taken from studies that sample members of the general 
population and not actual adopters of the vehicles. This paper presents findings from a study 
involving 340 adopters of battery electric vehicles. The data is used to corroborate some 
existing assumptions made about early adopters. The contribution of this paper, however, is 
the distinction between two groups of adopters. These are high-end adopters and low-end 
adopters. It is found that each group has a different socio-economic profile and there are also 
some psychographic differences. Further they have different opinions of their vehicles with 
high-end adopters viewing their vehicles more preferentially. The future purchase intentions of 
each group are explored and it is found that high-end adopters are more likely to continue with 
ownership of battery electric vehicles in subsequent purchases. Finally reasons for this are 
explored by comparing each adopter group’s opinions of their vehicles to their future purchase 
intentions. From this is it suggested that time to refuel and range for low-end battery electric 
vehicles should be improved in order to increase chances of drivers continuing with BEV 
ownership. 
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Title: Extended Range Electric Vehicle Powertrain Simulation and Comparison with 
Consideration of Fuel Cell and Metal-air Battery 
 
Author: Caixia Wang 
 
Abstract:  The automotive industry has been in a period of energy transformation from fossil 
fuels to a clean energy economy due to the economic pressures resulting from the energy crisis 
and the need for stricter environmental protection policies. Among various clean energy 
systems are electric vehicles, with lithium-ion batteries have the largest market share because 
of their stable performance and they are a relatively mature technology. However, two 
disadvantages limit the development of electric vehicles: charging time and energy density. In 
order to mitigate these challenges, vehicle Original Equipment Manufacturers (OEMs) have 
developed different vehicle architectures to extend the vehicle range, including the Hybrid 
Electric Vehicle (HEV), Plug-in Hybrid Electric Vehicle (PHEV), and Extended Range Electric 
Vehicle (EREV). 

In this project, two advanced EREV powertrains have been modeled and simulated by using a 
lithium-ion battery as the primary energy source, with the combination of a fuel cell (FCV) or 
zinc-air battery as the range extenders. These two technologies were chosen as potential range 
extenders because of their high energy density and low life cycle emissions. The objective of 
this project is to compare the combined energy system (zinc-air and lithium-ion battery, fuel 
cell and lithium-ion battery) powered vehicles with gasoline powered vehicles (baseline vehicle, 
ICE engine extended range electric vehicle) and battery electric vehicles (BEV) in dimensions of 
energy consumption, range, emissions, cost, and customer acceptance. In order to achieve this 
goal, a unique zinc-air battery model was developed in this work with consideration of research 
data and current market status, and a control logic of the dual energy systems powertrain was 
created in the vehicle modeling software. 

A 2015 Chevrolet Camaro had been chosen as the vehicle architecture platform, with modelling 
of the five vehicle powertrains being built within Autonomie. This vehicle modeling software, 
developed by Argonne National Laboratory, runs with MATLAB & Simulink, and contains 
embedded drive cycles and analysis tools needed to perform the necessary simulations. Since 
the emission analysis in the Autonomie model only considers the vehicle in energy consumption 
and tailpipe emissions, therefore a Well-to-Wheel analysis method is introduced to evaluate 
the energy life cycle. This method takes into account the emissions from the energy production 
and considers the vehicle tailpipe emission. 

After finished all the simulations, a decision matrix was developed to compare these five 
powertrains from the metrics of energy consumption, emissions, customer acceptance, and life 
cycle cost. Three substantial conclusions were obtained from the comparison: The powertrains 
without use engine and gasoline as the power source have the lower tailpipe emissions and 
greenhouse gas emissions. The powertrains based on battery power alone, i.e. metal air 
extended range electric vehicle (MA-EREV) and battery electric vehicle (BEV) are not able to 
achieve the total range target, likely because of the relative high vehicle mass caused by the 
weight of the battery pack. However MA-EREV got the highest marks compared to other 



powertrains. However, metal-air battery is a new technology, and there are no prototypes of 
the technology, thus full commercialization is expected to take some time. 
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Title: Electric vehicle charging in China’s power system: Energy, economic and environmental 
trade-offs and policy implications  
Author: Li Y, Davis C, Lukszo Z, Weijnen M.  
 
Abstract:  This work investigates different scenarios for electric vehicle (EV) deployment in 
China and explores the implications thereof with regard to energy portfolio, economics and the 
environment. Specifically, we investigate how to better deliver the value of EVs by improving 
designs in the power system and charging strategies, given expected developments by 2030 in 
both the power system and EV penetration levels. 

The impact of EV charging is quantified by applying an integrated transportation-power system 
model on a set of scenarios which represent uncertainties in charging strategies. We find that 
deploying EVs essentially shifts the use of gasoline to coal-fired power generation in China, thus 
leading to more coal consumption and CO2 emissions of the power system. Economically, EVs 
outperform gasoline-powered vehicles in terms of average fueling costs. However, the impact 
of EVs in terms of CO2 emissions at the national level largely depends on the charging strategy. 
Specifically, controlled charging results in more CO2 emissions associated with EVs than 
uncontrolled charging, as it tends to feed EVs with electricity produced by cheap yet low-
efficiency coal power plants located in regions where coal prices are low. Still, compared with 
uncontrolled charging, controlled charging shows absolute advantages in: (1) mitigating the 
peak load arising from EV charging; (2) facilitating RES generation; and (3) reducing generation 
costs and EV charging costs. Hence, in light of this trade-off of controlled charging with the 
goals of energy security, economic efficiency and reducing environmental impacts, policy 
interventions in the Chinese power system should opt for controlled charging strategies in 
order to best realize the benefits of EVs. Accordingly, this paper proposes that increasing the 
use of cleaner forms of electricity generation, such as RES power and gas power, and 
establishing energy efficiency and CO2 emission regulations in power dispatch are critical for 
China. Lastly, this work illustrates what the optimized charging profiles from the power system 
perspective look like for different regions. These results can inform Chinese policy makers in 
creating a better integration of the transportation and the power system. 
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Title: Smart Grid: Networking, Data Management, and Business Models 
 
Author: Xavier Fernando 
 
Abstract:  Chapter 13 Electric Vehicles: The Mobile Portion of the Smart Grid 
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Title: Electricity-price arbitrage with plug-in hybrid electric vehicle: Gain or loss? 
 
Author: Shang DR, Sun G.  
 
Abstract:  Customers, utilities, and society can gain many benefits from distributed energy 
resources (DERs), including plug-in hybrid electric vehicles (PHEVs). Using battery on PHEV to 
arbitrage electricity price is one of the potential benefits to PHEV owners. There is, however, 
disagreement on the magnitude of such profit. This study uses a stochastic optimization model 
to estimate the potential profit from electricity price arbitrage of two types of PHEVs (PHEV-10, 
and PHEV-40) under three scenarios with variant electricity tariff and PHEV owners over a five-
year period. The simulation results indicate that under current market structure, even with 
significant improvement in battery technologies (e.g., higher efficiency, lower cost), the PHEV 
owners can't achieve a positive arbitrage profit. This finding implies that expected arbitrage 
profit solely is not a viable option to engage PHEVs larger adoption. Subsidy and combining 
PHEV arbitraging with alternative PHEV services are required 
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Title: Cost-Effective Siting of Electric Vehicle Charging Infrastructure with Agent-Based 
Modeling 
 
Author: Sheppard, Colin, Andrew Harris, and Anand Gopal 
 
Abstract:  Plug-in electric vehicles (PEVs) represent a significant opportunity for governments to 
reduce emissions of both air pollutants and greenhouse gases, in addition to reducing their 
dependency on foreign sources of energy. Comprehensive planning analysis prior to the rollout 
of electric vehicle charging stations (EVCS) can ensure that charging stations are effectively 
sited, providing the best returns on investment while also meeting critical service requirements. 
We present a detailed description of the Plug-in Electric Vehicle Infrastructure (PEVI) Model, a 
spatially explicit agent-based microsimulation model that represents charging infrastructure, 
charging behavior, competition for scarce EVCS, and driver adaptation. A differential evolution 
and a heuristic optimization scheme are compared in their ability to find a cost-effective 
distribution of EVCS. In addition, several key assumptions of the model are tested for their 
impact on critical outcomes. Results are presented from a case study in Delhi, India that 
highlight the spatial distribution of chargers of different levels, the impact of several technical 
and policy trends on the need for EVCS, the spatiotemporal distribution of charging demand, 
and the technical potential for load shifting PEV demand. 
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Title: Assessing the stationary energy storage equivalency of vehicle-to-grid charging battery 
electric vehicles 
 
Author: Tarroja B, Zhang L, Wifvat V, Shaffer B, Samuelsen S.  
 
Abstract:  Electric vehicles, including both PEVs and PHEVs have been recently interested to a 
large extent in global markets due to their capabilities. These plug-in vehicles are able to 
absorb/inject power from/to the electric grid that turns them into an interesting solution for 
the power systems. However, large numbers of such plug-in vehicles can be a threaten to 
power systems. In this regard, it seems necessary to investigate the problems caused by the 
uncertain driving nature of such electric vehicles. On the other hand, the opportunities 
provided by the presence of a large fleet of plug-in vehicles as mobile storage/load should be 
discussed. For this end, this paper reviews the challanges and the problems caused by 
charging/discharging of PHEV/PEVs in large numbers and investigates their capabilities as a 
solution to integrate the RESs and demand response programs in power systems. 
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Title: Evaluation of Achievable Vehicle-to-Grid Capacity Using Aggregate PEV Model 
 
Author: Zhang H, Hu Z, Xu Z, & Song Y.  
 
Abstract:  Large-scale plug-in electric vehicles (PEVs) utilizing vehicle-to-grid (V2G) technology 
can collectively behave as a storage system under the control of an aggregator, e.g., arbitraging 
in the energy market and providing ancillary services to the grid. Quantitatively evaluating V2G 
capacity, i.e., charging and discharging power ranges, for a PEV fleet utilizing V2G technology 
(which is referred to as a V2G fleet in this paper) ahead of time is of fundamental importance 
for V2G implementation. However, because of the stochastic characteristics of PEV driving 
behaviors, charging demands are difficult to forecast, which makes evaluating V2G capacity 
technically difficult. This paper first establishes an aggregate model of a V2G fleet that employs 
aggregated parameters to represent energy and power constraints of the entire V2G fleet, and 
therefore reduces the difficulty of forecasting. Then, an evaluation method for V2G capacity of 
large-scale PEVs is developed based on the proposed aggregate model. To make the V2G 
capacity evaluated in advance achievable while guaranteeing charging demands during realtime 
operation, a heuristic smart charging strategy is designed. The application of the evaluation 
method in optimal charge and discharge scheduling for a V2G fleet providing power reserves is 
illustrated. Numerical simulations are conducted to validate the proposed method. 
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Title: Modeling Electrical Daily Demand in Presence of PHEVs in Smart Grids with Supervised 
Learning 
 
Author: Pellegrini, Marco, and Farshad Rassaei 
 
Abstract:  Replacing a portion of current light duty vehicles (LDV) with plug-in hybrid electric 
vehicles (PHEVs) offers the possibility to reduce the dependence on petroleum fuels together 
with environmental and economic benefits. The charging activity of PHEVs will certainly 
introduce new load to the power grid. In the framework of the development of a smarter grid, 
the primary focus of the present study is to propose a model for the electrical daily demand in 
presence of PHEVs charging. Expected PHEV demand is modeled by the PHEV charging time and 
the starting time of charge according to real world data. A normal distribution for starting time 
of charge is assumed. Several distributions for charging time are considered: uniform 
distribution, Gaussian with positive support, Rician distribution and a non-uniform distribution 
coming from driving patterns in real-world data. We generate daily demand profiles by using 
real-world residential profiles throughout 2014 in the presence of different expected PHEV 
demand models. Support vector machines (SVMs), a set of supervised machine learning models, 
are employed in order to find the best model to fit the data. SVMs with radial basis function 
(RBF) and polynomial kernels were tested. Model performances are evaluated by means of 
mean squared error (MSE) and mean absolute percentage error (MAPE). Best results are 
obtained with RBF kernel: maximum (worst) values for MSE and MAPE were about 2.89 10-8 
and 0.023, respectively. 
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Title: Robust Frequency Regulation Capacity Scheduling Algorithm for Electric Vehicles 
 
Author: Yao E, Wong VW, Schober R. Robust 
 
Abstract:  Electric vehicles, including both PEVs and PHEVs have been recently interested to a 
large extent in global markets due to their capabilities. These plug-in vehicles are able to 
absorb/inject power from/to the electric grid that turns them into an interesting solution for 
the power systems. However, large numbers of such plug-in vehicles can be a threaten to 
power systems. In this regard, it seems necessary to investigate the problems caused by the 
uncertain driving nature of such electric vehicles. On the other hand, the opportunities 
provided by the presence of a large fleet of plug-in vehicles as mobile storage/load should be 
discussed. For this end, this paper reviews the challanges and the problems caused by 
charging/discharging of PHEV/PEVs in large numbers and investigates their capabilities as a 
solution to integrate the RESs and demand response programs in power systems. 
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Title: A new optimization algorithm based on teacher learning algorithm for optimal 
operation of electric grids 
 
Author: Bahmani-Firuzi, Bahman, and Reza Khorshidi 
 
Abstract:  The future smart grids will contain a high number of Plug-in Electric Vehicles (PEVs) 
that will move in the grid widely. The high penetration of these devices will bring new 
challenges regarding the optimal operation and management of the system. In this way, this 
paper proposes a realistic framework to first model PEVs movements in the grid and second 
schedule their movement for minimizing the costs. The cost function consists of the total 
network cost for supplying the electric loads and PEVs for 24 hour time horizon. According to 
the high complexities of the problem, a new optimization framework based on teacher learning 
algorithm (TLO) with a new modification method is proposed to search the problem space 
thoroughly. The feasibility and satisfying performance of the proposed optimization framework 
are examined on the IEEE test system. 
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Title: A probability load modeling method for the charging demand of large-scale PEVs 
accounting users’ charging willingness 
Author: Xu H, Ouyang F, Liu H, Miao S, Tang H, Liang W, Li H, Shi D.  
 
Abstract:  This paper presents a new strategy in order to model the charging power demand 
due to large-scale plug-in electric vehicles (PEVs) as realistic a fashion as possible and analyze 
their impact on the residential power distribution system. The strategy takes the charging 
willingness of PEV users into consideration, and accounts for the difference in charging 
frequencies among users. A detailed classification, derived from the historical data on users’ 
driving patterns, on PEV users is conducted in order to ensure that users in the same user set 
have the same charging properties. Seven probability load models for PEV charging are 
established for these user sets, and each model accounts the inherent randomness in the 
usages and recharges of PEVs. After the consideration of charging willingness, the charging 
demand differs among weekdays. The aggregated charging demand from a user set on each 
weekday is calculated based on the Law of Large Numbers, and the total charging demand from 
all PEVs on each weekday can be obtained by accumulating the aggregated charging demand of 
the user sets with charging willingness. The strategy can ensure a high utilization of the battery 
capacity, and the aggregated charging demand resulted is more rational and credible. The 
proposed charging load modeling strategy is finally applied on the electric load profile on a 
winter day in Manitoba. 
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Title: Co-Optimization of Distribution Transformer Aging and Energy Arbitrage Using Electric 
Vehicles 
Author: Sarker, Mushfiqur R., Daniel Julius Olsen, and Miguel A. Ortega-Vazquez 
 
Abstract:  The advent of electric vehicles (EVs) will bring forth increases in power transmitted 
over longer periods of time through the distribution power grid. Such an effect will result in 
accelerated loss-of-life of distribution grid assets including pole-top transformers. As preventive 
and corrective measures, the charging of the set of EVs connected to a particular pole-top 
transformer can be centrally managed (e.g., by a distribution system operator or independent 
aggregator). This paper proposes a centralized model to co-optimize the transformer loss-of-life 
with the benefits for EVs' owners on charging/discharging management. The proposed model is 
compared against a decentralized optimization model in which EVs' owners optimize their 
benefits, while ignoring the effect on the transformer. Results show the benefit of the 
centralized strategy in maintaining the grid assets, while modestly reducing consumers' 
arbitrage benefits. 
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Title: Do Natural Gas Vehicles Change Vehicle Miles Traveled? An Aggregate Time-Series 
Analysis 
Author: Soltani-Sobh A, Heaslip K, Bosworth R, Barnes R, Song Z.  
 
Abstract:  This paper examines the relationship between automobile use and the projected 
share of natural gas vehicles due to changes in fuel prices, which may provide motivation for 
people change to a natural gas vehicle. The Vehicle Miles Traveled (VMT) model is developed 
using aggregated annual time series data from Washington State. Additional analysis is 
performed to exclude the effect of population growth on VMT trend by modeling the VMT per 
capita. The share of natural gas vehicles is forecasted under various price conditions using a 
model based on the joint distribution of household VMT and fuel efficiency (MPG) in the 2009 
NHTS. Results indicate that in a high adoption rate scenario, in which 60% of the fleet is natural 
gas vehicles, VMT and VMT per capita at 2031 will have 10% and 19% increment respectively. 
This implies that NGV adoption is unlikely to have a large influence on aggregated VMT and 
VMT per capita. The results in Washington State are applicable to trends seen nationwide in 
VMT growth and VMT per capita decline. 
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Title: Contribution of Plug-in Hybrid Electric Vehicles in power system uncertainty 
management 
Author: Aghaei J, Nezhad AE, Rabiee A, & Rahimi E. 
 
Abstract:  Electric vehicles, including both PEVs and PHEVs have been recently interested to a 
large extent in global markets due to their capabilities. These plug-in vehicles are able to 
absorb/inject power from/to the electric grid that turns them into an interesting solution for 
the power systems. However, large numbers of such plug-in vehicles can be a threaten to 
power systems. In this regard, it seems necessary to investigate the problems caused by the 
uncertain driving nature of such electric vehicles. On the other hand, the opportunities 
provided by the presence of a large fleet of plug-in vehicles as mobile storage/load should be 
discussed. For this end, this paper reviews the challanges and the problems caused by 
charging/discharging of PHEV/PEVs in large numbers and investigates their capabilities as a 
solution to integrate the RESs and demand response programs in power systems. 
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Title: Electricity costs for an electric vehicle fueling station with Level 3 charging 
Author: Robert J. Flores, Brendan P. Shaffer, Jacob Brouwer 
 
Abstract:  Three major perceived disadvantages of plug-in electric vehicles are limited driving 
range, slow recharge time, and availability of charging infrastructure. While increasing PEV 
range through larger and more efficient batteries may assuage concerns, public PEV charging 
infrastructure is required to increase the feasibility of widespread PEV adoption. In particular, 
Level 3 electric vehicle supply equipment (EVSE) can refuel a depleted PEV battery to 80% state 
of charge in half an hour. This work examines details of exact electric utility costs incurred by 
the operator of a public Level 3 EVSE used to refuel PEVs that perform two of the most 
common types of travel: driving to work and driving to shop. Both 44 kW and 120 kW EVSE 
refueling rates are considered. Utility rate models for Southern California are used to determine 
the cost of electricity. Cooperative game theory is then used to determine of the electrical 
demand charge incurred by each individual PEV that is charged. Results show that 
approximately 28–38% of typical travel results in a battery state of charge low enough to be 
eligible for Level 3 refueling. At low PEV total use, electric utility demand charges comprise an 
extremely high portion of electricity costs. Increasing PEV total use decreases demand charge 
contributions to the electricity costs, but must be coupled with parking management, such as 
valet parking, when dwell time at the destination is long (e.g., at work). Total energy costs to 
operate 44 kW Level 3 EVSE exceed $1 per kW h at low PEV use, but decrease as PEV use 
increases. The lowest costs occurred at the highest level of PEV use examined, resulting in a 
total energy cost of approximately $0.20 per kW h during the summer and $0.13 per kW h 
during the winter. Parking management may be avoided if multiple EVSE are installed, which is 
particularly effective in improving access for travel with a short dwell time (e.g., while 
shopping). Increasing EVSE refueling rate improves access to PEV refueling only if parking 
management is implemented, but always increases demand charges. 
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Title: Modeling operation of electric vehicles aggregator with energy storage system in 
reserve services market 
Author: Gitizadeh, Mohsen, and Habibalah Kheradmand Khanekehdani 
 
Abstract:  An electric vehicles aggregator is in fact an intermediate between electric vehicles 
and the operator of the power grid. The Electric Vehicles (EVs) aggregator is responsible for the 
management of EVs in order to supply the owners with their orders and also for maximizing the 
profit of the power grid in the electricity market. In this study, an optimization model was 
developed for the operation of the EVs aggregator with an energy storage system in the reserve 
services market of the distribution network. In the proposed model, the reserve services 
market was formed after termination of the energy market. In this paper, the markets were 
created 24 h earlier. 
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Title: Optimal Charging of Electric Vehicles for Load Shaping: a Dual Splitting Framework with 
Explicit Convergence Bounds 
 
Author: Caroline Le Floch, Francois Belletti, Scott Moura 
 
Abstract:  This paper proposes a tailored distributed optimal charging algorithm for Plug-in 
Electric Vehicles (PEVs). If controlled properly, large PEV populations can enable high 
penetration of renewables by balancing loads with intermittent generation. The algorithmic 
challenges include scalability, computation, uncertainty, and constraints on driver mobility and 
power system congestion. This article addresses computation and communication challenges 
via a scalable distributed optimal charging algorithm. Specifically, we exploit the mathematical 
structure of the aggregated charging problem to distribute the optimization program, using 
duality theory. Explicit bounds of convergence are derived to guide computational 
requirements. Two variations of the dual-splitting algorithm are also presented, which enable 
privacy preserving properties. Constraints on both individual mobility requirements and power 
system capacity are also incorporated. We demonstrate the proposed dual-splitting framework 
on a load shaping case study for the so-called California “Duck Curve” with mobility data 
generated from the Vehicle-to-Grid Simulator. 

Subject Areas: Communication system operations and management, Distributed Algorithms, 
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Title: System State Estimation Considering EV Penetration With Unknown Behavior Using 
Quasi-Newton Method 
Author: Nie, Yongquan, C. Y. Chung, and N. Z. Xu 
 
Abstract:  The growing population of electric vehicles (EVs) is resulting in the aggregate 
stochastic charging demand which puts additional pressure on the peak load. Therefore, the 
importance of having an accurate system state estimation (SSE) arises as some EV user behavior 
is unknown. In this paper, a new approach is proposed for forecasting EV charging load with 
both predictable and unknown user behaviors. The forecast charging load is then integrated 
with predictable base power load (load without EVs) and converted into system state forecast. 
An effective SSE algorithm based on quasi-Newton (QN) method is proposed to obtain a faster, 
more accurate and yet more reliable state estimation under potential forecast and 
measurement errors. The efficiency of the proposed approach is assessed with IEEE 14-bus and 
30-bus systems using actual travel survey statistics and base load records. Finally, the 
estimation accuracy and computation time required are compared with weighted least square 
(WLS) method and extended Kalman filter (EKF) method. It is shown that the proposed QN 
method has the best performance under most scenarios. 
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Title: A model for electric vehicle charging load forecasting based on trip chains 
 
Author:  Chen, L., Y. Nie, and Q. Zhong 
 
Abstract:  Electric vehicles (EVs) will be large-scale applications in the future, which may have 
an important impact on the power grid. Electric vehicle charging load forecasting is the based 
analysis of V2G. However there is no mature forecasting method. In this paper, a novel EV load 
forecasting model is formulated to investigate the effects of stochastic charging behavior on 
local power grid. Firstly, several geographically distinct areas are assumed according to travel 
purposes. Based on Markov Chain, the interrelationship of the multiple trips in one day is 
investigated to give detailed roadmap of daily routes. Secondly, the influence of external 
conditions on energy consumption is taken into account and charging criterion is determined. 
Then, the overall daily charging load forecast at different places is then obtained by Monte 
Carlo simulation. Calculation results show that electric vehicles charging load have the seasonal 
and holiday characteristic, the charging load make maximum load of power grid increased in a 
certain extent. 
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Title: System for Optimizing Electricity Use from an Electric Grid and Related Method 
Author: Zhang, Li;  Jabbari, Faryar; Samuelsen, Scott 
 
Abstract:  United States Patent Application 20160009192 : A method of optimizing electricity 
use from an electric grid is disclosed. The method includes formulating a target load using a 
cost function for the electric grid, broadcasting a cost signal to the electric device based on the 
target load, receiving a charging profile from the electric device based on the cost signal, 
aggregating a demand profile for the electricity use based on the charging profile, determining 
an updated cost signal based on the demand profile, and broadcasting the updated cost signal 
to another electric device. The electric device is chargeable electric device, such as a plug-in 
electric vehicle (PEV). The electric device determines the charging profile only once based on 
the cost signal, and is charged at maximum power. 
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Title: Development of V2G and G2V Power Profiles and Their Implications on Grid Under 
Varying Equilibrium of Aggregated Electric Vehicles 
Author: Prateek Jain & Trapti Jain 
 
Abstract:  The objective of this paper is to examine the vehicle-to-grid (V2G) power capability of 
aggregated electric vehicles (EV) in the manner that they are being adopted by the consumers 
with their growing infiltration in the vehicles market. The proposed modeling of V2G and grid-
to-vehicle (G2V) energy profiles blends the heterogeneous attributes namely, driven mileages, 
arrival and departure times, travel and parking durations, and speed dependent energy 
consumption of mobility trends. Three penetration percentages of 25 %, 50 % and 100 % 
resulting in varied compositions of battery electric vehicle (BEV) and plug-in hybrid electric 
vehicle (PHEV) in the system, as determined by the consumers’ acceptance, have been 
considered to evaluate the grid capacity for V2G. Distinct charge-discharge powers have been 
selected as per charging standards to match contemporary vehicles and infrastructure 
requirements. Charging and discharging approaches have been devised to replicate non-linear 
characteristics of Li-ion battery. Effects of simultaneous conjunction of V2G and G2V power 
curves with daily conventional load profile are quantified drawn upon workplace-discharging 
home-charging scheme. Results demonstrated a marked drop in load and hence in market price 
during morning hours which is hurriedly overcompensated by the hike during evening hours 
with rising penetration level and charge-discharge power. 
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Title: Systems And Methods For Random-Access Power Management Using Packetization 
Author: Frolik, Jeff & Hines, Paul 
 
Abstract:  Systems and methods for distributing electric energy in discrete power packets of 
finite duration are presented. Systems may include an aggregator for providing power packets 
to one or more nodes. An aggregator may receive requests for power packets from nodes. In 
other embodiments, an aggregator may transmit status broadcasts and nodes may receive 
power packets based on the status broadcasts. 
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Title: Placement of EV Charging Stations--Balancing Benefits Among Multiple Entities 
Author: Luo C, Huang YF, Gupta V.  
 
Abstract:  This paper studies the problem of multistage placement of electric vehicle (EV) 
charging stations with incremental EV penetration rates. A nested logit model is employed to 
analyze the charging preference of the individual consumer (EV owner) and predict the 
aggregated charging demand at the charging stations. The EV charging industry is modeled as 
an oligopoly where the entire market is dominated by a few charging service providers 
(oligopolists). At the beginning of each planning stage, an optimal placement policy for each 
service provider is obtained through analyzing strategic interactions in a Bayesian game. To 
derive the optimal placement policy, we consider both the transportation network graph and 
the electric power network graph. A simulation software--the EV Virtual City 1.0--is developed 
using Java to investigate the interactions among the consumers (EV owner), the transportation 
network graph, the electric power network graph, and the charging stations. Through a series 
of experiments using the geographic and demographic data from the city of the San Pedro 
District of Los Angeles, CA, USA, we show that the charging station placement is highly 
consistent with the heatmap of the traffic flow. In addition, we observe a spatial economic 
phenomenon that service providers prefer clustering instead of separation in the EV charging 
market. 
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Title: Distributed Convex Optimization for Electric Vehicle Aggregators 
Author: Rivera, Jose, Christoph Goebel, and Hans-Arno Jacobsen 
 
Abstract:  One of the main challenges for electric vehicle (EV) aggregators is the definition of a 
control infrastructure that scales to large EV numbers. This paper proposes a new optimization 
framework for achieving computational scalability based on the alternating directions method 
of multipliers, which allows for distributing the optimization process across several 
servers/cores. We demonstrate the performance and versatility of our framework by applying it 
to two relevant aggregator objectives: 1) valley filling; and 2) cost-minimal charging with grid 
capacity constraints. Our results show that the solving time of our approach scales linearly with 
the number of controlled EVs and outperforms the centralized optimization benchmark as the 
fleet size becomes larger. 
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Title: Impact of PEV Charging Loads on Distribution System Operations and Optimal Siting and 
Sizing of PEV Charging Stations 
Author: Shubhalakshmi Shetty 
 
Abstract:  Smart grid has emerged as a promising paradigm to promote and deliver a clean, 
modern and efficient electricity grid to all customers, and it allows Local Distribution Companies 
(LDC) to integrate renewable sources more reliably, efficiently, safely and economically. Smart 
grid realizes Plug-in Electric Vehicles (PEVs) as a potential solution to reduce greenhouse gas 
(GHG) emissions. However, large scale penetration of PEVs can significantly impact distribution 
system operations.  

This thesis first presents an extensive study of PEV characteristics such as, owner driving 
behavior, mobility trends of the system as a whole, battery capacity, State of Charge (SOC), 
different charging levels and energy required for charging the battery. The US National 
Household Travel Survey (NHTS) 2009 data set is explored to model the PEV load characteristics 
by representing customers' charging behavior in close to reality. This includes the study of the 
number of trips covered each day, during weekdays and weekends, over different seasons, the 
miles traveled, and the home arrival and departure times. Using the developed PEV load 
profiles, distribution system impact analysis and optimal operational studies are carried out to 
examine how the LDC can accommodate such loads.  

The NHTS data set is also used to develop probability density functions (pdfs) of certain 
mobility patterns such as initial SOC and starting time of charging. Using these pdfs, a Stochastic 
Distribution Optimal Power Flow (SDOPF) model with various objectives such as minimization of 
feeder loss, minimization of energy drawn and minimization of PEV charging cost, subject to 
feeder operational constraints is presented. Various scenarios of uncontrolled and smart 
charging are studied. In the uncontrolled charging case, the worst case scenarios are discussed. 
The smart charging scenarios provides with the optimal charging schedules which result in 
flattening the load profile. 

This thesis further presents an approach to optimally siting and sizing of Electric Vehicle 
Charging Stations (EVCS). Various aspects in identifying the optimal location of EVCS, from both 
the LDC's and customers' perspectives are discussed. A new approach to modeling the initial 
SOC of PEVs considering the travel distance from home to EVCS in relation to the feeder 
sections' electrical parameters is presented. A heuristic approach to determine the optimal 
siting and sizing of EVCS considering minimum feeder loss, peak demand and customer charging 
cost is proposed. 
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Title: Probabilistic quantification of voltage unbalance and neutral current in secondary 
distribution systems due to plug-in battery electric vehicles charging 
Author: Gray, M. K., and W. G. Morsi 
 
Abstract:  The work of this paper investigates the expected impact of level 1 plug-in battery 
electric vehicle charging on increasing voltage unbalance, undervoltage violations, and neutral 
current within secondary distribution systems. Plug-in battery electric vehicles charging have 
been probabilistically modeled using a Monte Carlo simulation, which determines the expected 
impact on a secondary system extending from the IEEE 34 bus test distribution system. The 
impact of electric vehicle charging is compared for different penetration levels, different 
charging methods, and different proportions of electric vehicles charging on either split phase 
in the secondary system. Results of the Monte Carlo simulation show voltage unbalance and 
neutral currents are greater when electric vehicle charging is biased to one split phase as 
opposed to equally distributed amongst both split phases. Furthermore, voltage unbalance is 
found to increase the number of undervoltage violations experienced in the secondary system. 
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4. Environment  

Title: A Companion to the Anthropology of Environmental Health 
 
Author: Merrill Singer       
 
Abstract: Chapter 22 Private Cars as Environmental Health Hazards: The Critical Need for Public 
Transit in the Era of Climate Change 
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Title: Assessment of the Electrification of the Road Transport Sector on Net System Emissions 
Author: James Miller       
 
Abstract: As worldwide environmental consciousness grows, electric vehicles (EVs) are 
becoming more common and despite the incredible potential for emissions reduction, the net 
emissions of the power system supply side plus the transportation system are dependent on 
the generation matrix. Current EV charging patterns tend to correspond directly with the peak 
consumption hours and have the potential to increase demand sharply allowing for only a small 
penetration of Electric Vehicles. Using the National Household Travel Survey (NHTS) data a 
model is created for vehicle travel patterns using trip chaining. Charging schemes are modeled 
to include uncontrolled residential, uncontrolled residential/industrial charging, optimized 
charging and optimized charging with vehicle to grid discharging. A charging profile is then 
determined based upon the assumption that electric vehicles would directly replace a 
percentage of standard petroleum-fueled vehicles in a known system. Using the generation 
profile for the specified region, a unit commitment model is created to establish not only the 
generation dispatch, but also the net CO2 profile for variable EV penetrations and charging 
profiles. This model is then used to assess the impact of the electrification of the road transport 
sector on the system net emissions. 
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Title: Episodic air quality impacts of plug-in electric vehicles 
Author: Razeghi G, Carreras-Sospedra M, Brown T, Brouwer J, Dabdub D, Samuelsen S.  
 
Abstract: In this paper, the Spatially and Temporally Resolved Energy and Environment Tool 
(STREET) is used in conjunction with University of California Irvine – California Institute of 
Technology (UCI-CIT) atmospheric chemistry and transport model to assess the impact of 
deploying plug-in electric vehicles and integrating wind energy into the electricity grid on urban 
air quality. STREET is used to generate emissions profiles associated with transportation and 
power generation sectors for different future cases. These profiles are then used as inputs to 
UCI-CIT to assess the impact of each case on urban air quality. 

The results show an overall improvement in 8-h averaged ozone and 24-h averaged particulate 
matter concentrations in the South Coast Air Basin (SoCAB) with localized increases in some 
cases. The most significant reductions occur northeast of the region where baseline 
concentrations are highest (up to 6 ppb decrease in 8-h-averaged ozone and 6 μg/m3 decrease 
in 24-h-averaged PM2.5). The results also indicate that, without integration of wind energy into 
the electricity grid, the temporal vehicle charging profile has very little to no effect on urban air 
quality. With the addition of wind energy to the grid mix, improvement in air quality is observed 
while charging at off-peak hours compared to the business as usual scenario. 
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Title: Most of London and New York air pollution comes from outside  
Author: Christian Nordqvist       
 
Abstract: Most of the air pollution in London and New York comes from outside the city – the 
South East of England and New York Tri-State respectively, says Dr. Caralampo Focas, from the 
Transport Studies Unit at the University of Oxford’s School of Geography and the Environment. 
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Title: US vehicle fuel-efficiency choices: demographic, behavioral, and cultural factors 
Author: Timmons, David, and Andrew Perumal 
 
Abstract: In the United States, a large proportion of greenhouse gas emissions are from 
personal vehicle use, and there are large differences in emissions between the most and least 
efficient vehicles. We use data from 2009 US National Household Travel Survey to characterize 
consumers who drive the most and least efficient vehicles. We calculate personal fleet 
efficiency based on all vehicles owned, reflecting the behavioral aspect of vehicle-use choices 
by owners. Though higher incomes provide the means to purchase more efficient vehicles, we 
find those with higher incomes more likely to drive low-efficiency vehicles. Higher education 
levels correlate with greater vehicle efficiency. While some efficiency differences are based on 
consumer characteristics such as family size, we find large differences that we attribute mostly 
to cultural preferences as observed by race, region, etc. From a policy perspective, these 
differences are of particular interest since they may be amenable to change. 
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Title: A socio-ecological exploration into urban form: The environmental costs of travel 
Author: Kotval-K Z, & Vojnovic I. 
 
Abstract: Into the 21st century, with the world population becoming urban, and with wealth 
and consumption continuing to concentrate in cities—and particularly in wealthy countries—
increasing interest has been placed on the socio-economic dimensions of expanding urban 
metabolisms and their environmental burdens (McGranahan and Satterthwaite, 2002; Rees, 
1992; Vojnovic, 2014; Wackernagel and Rees, 1996). The relationship between income, 
consumption and environmental degradation began receiving particular attention after the 
publication of the World Commission on Environment and Development's (WCED) Our 
Common Future (1987). In response to the WCED, considerable political effort began to focus 
on framing a more socio-ecologically balanced global economy. This is partly evident in the over 
10,000 cities and towns, across 113 countries, which have adopted Local Agenda 21 programs 
focused on mitigating negative anthropogenic impacts on the natural environment (Brugmann, 
2013).  
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Title: Decarbonized Demand Response for Residential Plug-in Electric Vehicles in Smart Grids 
 
Author: Farshad Rassaei, Wee-Seng Soh and Kee-Chaing Chua 
 
Abstract: Recently, in Paris, the world has reached an agreement whereby many countries 
commit to bolster their efforts about reducing adverse climate changes. Hence, we can expect 
that decarbonization will even attract more attention in different energy sectors in near future. 
In particular, both generation side and consumption side are required to be run more 
congruently and environmentally friendly. Thus, employing the renewables at the generation 
side along with our proposed decarbonized demand response (DDR) at the consumption side 
could significantly reduce deleterious impacts on the climate. Such ambition, at the 
consumption side, necessitates symbiosis and synergy between the customers and the retailer, 
and among customers, respectively. In other words, there should be some incentive-based 
collaboration between customers and the retailer as well as coordination among customers to 
make the objective be achieved successfully. In this paper, we present such matching demand 
response (DR) algorithm for residential users owning vehicle-to-grid (V2G) enabled plug-in 
electric vehicles (PEVs) who obtain electricity from a common retailer. The retailer itself is 
connected to the wholesale electricity market to purchase and sell electricity. Furthermore, we 
explain the details of the existing symbiosis and synergy in our system. Our simulation results 
illustrate that substantial cost savings can be achieved along with pollution reduction by our 
proposed technique. 

Subject Area: Climate change, demand response (DR), electricity retailer, plug-in electric 
vehicles (PEVs), power demand elasticity, residential load, smart grids, vehicle-to-grid (V2G). 

Availability: Rassaei, Farshad, Wee-Seng Soh, and Kee-Chaing Chua. "Decarbonized Demand 
Response for Residential Plug-in Electric Vehicles in Smart Grids." arXiv preprint 
arXiv:1604.00812 (2016). http://arxiv.org/pdf/1604.00812.pdf 
  



Title: Evaluating the life cycle CO2 emissions and costs of thermoelectric generators for 
passenger automobiles: a scenario analysis 
 
Author: Kishita Y, Ohishi Y, Uwasu M, Kuroda M, Takeda H, Hara K.  
 
Abstract: A thermoelectric generator (TEG) is a device used for energy harvesting that enables 
electricity generation from waste heat. Among the various types of energy harvesting 
technologies developed for achieving a low-carbon society, the TEG is characterized by its 
ability to recover energy from heat sources with temperatures as low as 200–300 °C. However, 
for economic and technological reasons, the TEG market has not yet been developed. With the 
goal of clarifying the performance required in order for TEGs to be practical and widely 
available in society, this paper analyzes several life cycle scenarios from both environmental 
and economic viewpoints. We herein focus on passenger automobiles, because the 
temperature of their exhaust gas is suitable for TEGs. A case study is carried out in which TEGs 
are installed in passenger automobiles in Suita City, Osaka, Japan. By applying a scenario 
planning method, we describe four scenarios that differ according to the technological 
performance of the TEGs and the driving pattern, under which the life cycle CO2 emissions 
(LCCO2) and costs of each scenario are evaluated. Comparison of the four scenarios reveals that 
improving the thermoelectric figure-of-merit by a factor of 1.9 is necessary in order to reduce 
the LCCO2 to zero while assuming the average driving pattern in Suita City. In addition, in order 
to make TEGs profitable over their life cycle, the price of TEGs must be reduced to 
approximately 10–40% of their current price. 
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Title: Consequential life cycle air emissions externalities for plug-in electric vehicles in the PJM 
interconnection 
 
Author: Allison Weis, Paulina Jaramillo and Jeremy Michalek 
 

Abstract: We perform a consequential life cycle analysis of plug-in electric vehicles (PEVs), 
hybrid electric vehicles (HEVs), and conventional gasoline vehicles in the PJM interconnection 
using a detailed, normative optimization model of the PJM electricity grid that captures the 
change in power plant operations and related emissions due to vehicle charging. We estimate 
and monetize the resulting human health and environmental damages from life cycle air 
emissions for each vehicle technology. We model PJM using the most recent data available 
(2010) as well as projections of the PJM grid in 2018 and a hypothetical scenario with increased 
wind penetration. We assess a range of sensitivity cases to verify the robustness of our results. 
We find that PEVs have higher life cycle air emissions damages than gasoline HEVs in the recent 
grid scenario, which has a high percentage of coal generation on the margin. In particular, 
battery electric vehicles with large battery capacity can produce two to three times as much air 
emissions damage as gasoline HEVs, depending on charge timing. In our future 2018 grid 
scenarios that account for predicted coal plant retirements, PEVs would produce air emissions 
damages comparable to or slightly lower than HEVs. 
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Title: Light-duty electric vehicles to improve the integrity of the electricity grid through Vehicle-
to-Grid technology: Analysis of regional net revenue and emissions savings 
 
Author: Noori M, Zhao Y, Onat NC, Gardner S, Tatari O 
 

Abstract: Vehicle to Grid technologies utilize idle EV battery power as a grid storage tool to 
meet fluctuating electric power demands. Vehicle to Grid systems are promising substitutes for 
traditional gas turbine generators, which are relatively inefficient and have high emissions 
impacts. The purpose of this study is to predict the future net revenue and life cycle emissions 
savings of Vehicle to Grid technologies for use in ancillary (regulation) services on a regional 
basis in the United States. In this paper, the emissions savings and net revenue calculations are 
conducted with respect to five different Independent System Operator/Regional Transmission 
Organization regions, after which future EV market penetration rates are predicted using an 
Agent-Based Model designed to account for various uncertainties, including regulation service 
payments, regulation signal features, and battery degradation. Finally, the concept of 
Exploratory Modeling and Analysis is used to estimate the future net revenue and emissions 
savings of integrating Vehicle to Grid technology into the grid, considering the inherent 
uncertainties of the system. The results indicate that, for a single vehicle, the net revenue of 
Vehicle to Grid services is highest for the New York region, which is approximately $42,000 per 
vehicle on average. However, the PJM region has an approximately $97 million overall net 
revenue potential, given the 38,200 Vehicle to Grid-service-available electric vehicles estimated 
to be on the road in the future in the PJM region, which is the highest among the studied 
regions. 
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Title: Damages and Expected Deaths Due to Excess NOx Emissions from 2009 to 2015 
Volkswagen Diesel Vehicles 
 
Author: Holland SP, Mansur E, Muller N, Yates A. 
 

Abstract: We estimate the damages and expected deaths in the United States due to excess 
emissions of NOx from 2009 to 2015 Volkswagen diesel vehicles. Using data on vehicle 
registrations and a model of pollution transport and valuation, we estimate excess damages of 
$430 million and 46 excess expected deaths. Accounting for uncertainty about emissions gives a 
range for damages from $350 million to $500 million, and a range for excess expected deaths 
from 40 to 52. Our estimates incorporate significant local heterogeneity: for example, 
Minneapolis has the highest damages despite having fewer noncompliant vehicles than 13 
other cities. Our estimated damages greatly exceed possible benefits from reduced CO2 
emissions due to increased fuel economy. 
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Title: Time-based life-cycle assessment for environmental policymaking: Greenhouse gas 
reduction goals and public transit 
 
Author: Chester, Mikhail V., and Alex Cano 
 
Abstract: As decision-makers increasingly embrace life-cycle assessment (LCA) and target 
transportation services for regional environmental goals, it becomes imperative that outcomes 
from changes to transportation infrastructure systems are accurately estimated. Greenhouse 
gas (GHG) reduction policies have created interest in better understanding how public transit 
systems reduce emissions. Yet the use of average emission factors (e.g., grams CO2e per 
distance traveled) persists as the state-of-the-art masking the variations in emissions across 
time, and confounding the ability to accurately estimate the environmental effects from 
changes to transit infrastructure and travel behavior. An LCA is developed of the Expo light rail 
line and a competing car trip (in Los Angeles, California) that includes vehicle, infrastructure, 
and energy production processes, in addition to propulsion. When results are normalized per 
passenger kilometer traveled (PKT), life-cycle processes increase energy use and GHG emissions 
up to 83%, and up to 690% for smog and respiratory impact potentials. However, the use of a 
time-independent PKT normalization obfuscates a decision-maker’s ability to understand 
whether the deployment of a transit system reduces emissions below a future year policy 
target (e.g., 80% of 1990 emissions by 2050). The year-by-year marginal effects of the decision 
to deploy the Expo line are developed including reductions in automobile travel. The time-
based marginal results provide clearer explanations for how environmental effects in a region 
change and the critical life-cycle processes that should be targeted to achieve policy targets. It 
shows when environmental impacts payback and how much reduction is achieved by a policy-
specified future year. 
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Environment; Policymaking 
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Title: Pay-to-Save Transportation Pricing Strategies and Comparative Greenhouse Gas 
Reductions : Responding to Final Federal Rule for Existing Electric Utility Generating Units 
 
Author: Greenberg, Allen, and John Evans 
 
Abstract: Converting fixed driving costs to variable per mile charges—and offering cash savings 
in lieu of parking for bundled or otherwise free parking—encourages voluntary curtailment of 
driving and related decreases in greenhouse gas (GHG) emissions, air pollution, congestion, and 
crashes. This research explores a potential regulatory approach to help achieve goals for the 
reduction of GHGs by setting transportation efficiency targets that are based on simultaneously 
deploying (a) pay-as-you-drive-and-you-save car insurance, (b) parking cash-out, and (c) 
conversion of state and local sales taxes on newly purchased vehicles to mileage taxes designed 
to raise equivalent revenue. Through a best-estimate price elasticity of −0.30 (and the testing of 
others), a year 2030 comparison is made between projected state-level and national reductions 
in GHG emissions of the proposed transportation policy bundle and projected reductions from 
the U.S. Environmental Protection Agency (EPA) final rule for existing electric utility sources. 
The transportation policies would yield nationwide reductions in GHG emissions of 257 million 
metric tons (MMT) of carbon dioxide equivalent (CO2e) or 68.6% of those of the final electric 
utility rule (above those of that final rule, called the most significant U.S. government action 
ever for reducing GHG emissions) and would generate reductions greater than those calculated 
for the electric utility rule in 24 states plus the District of Columbia. 
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5. Policy and Mobility  

Title: Accessibility, mobility, and realized travel behavior: Assessing transport disadvantage 
from a policy perspective 
 
Authors: Pyrialakou, V. Dimitra, Konstantina Gkritza, and Jon D. Fricker 
 
Abstract: Limited accessibility and mobility can result in decreased quality of life and well-being, 
as well as social exclusion. In the United States (U.S.), rural and small urban communities suffer 
from transport disadvantage due to a lack of transit and a low density of employment, 
education, recreation, and other opportunities. While the international literature has produced 
a number of methods and frameworks to assess transport disadvantage and its impacts, the U.S. 
has lagged behind in providing pertinent studies. The objective of this paper is to establish 
comprehensive measures that can support the identification, evaluation, and quantification of 
transport disadvantage in U.S. rural and small urban communities, considering both data 
availability and the unique characteristics of the U.S. The concept of transport disadvantage in 
this paper denotes the disadvantage of a specific population group or area that results from a 
difficulty accessing transportation and/or opportunities. To achieve this objective, this paper 
develops a spatial multi-perspective approach to account for the three essential elements of 
transport disadvantage: accessibility, mobility, and realized travel behavior. 
The developed approach provides an assessment of transport needs and need gaps that can be 
of benefit to small urban and rural communities and their planning practices, as well as to 
transport providers. The analysis in this paper suggests that—from a policy perspective—a 
combination of measures that account for all three essential elements of transport 
disadvantage should be considered, because the results of each measure complement those of 
the others. This paper illustrates the proposed approach using a case study of Indiana. The 
findings suggest that a great part of rural and small urban Indiana presents a low density of 
opportunities and that transport-disadvantaged residents of such areas might experience the 
impacts of low transit supply as well. In addition, the findings suggest that residents of rural and 
small urban areas travel longer distances on their day-to-day activities. 
This paper attempts to advance the national research pertaining to transport disadvantage and 
provide a framework that can support planning and policy decisions at the community as well 
as at the state level. 
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Title: Economic assessment of phase reconfiguration to mitigate the unbalance due to plug-in 
electric vehicles charging 
 
Authors: Gray, Matthew K., and Walid G. Morsi 
 
Abstract: This paper investigates the economic feasibility of a phase reconfiguration approach 
to mitigate the unbalance impact of plug-in electric vehicles using split-phase Level 1 charging 
on the secondary distribution system. The impact resulting from plug-in battery electric vehicles 
charging as single-phase loads in terms of reliability and power quality are quantified using a 
Monte Carlo Simulation. The cost-effectiveness of introducing phase reconfiguration in the 
secondary system is evaluated after mathematically formulating the phase reconfiguration as 
an optimization problem. The results have shown that the application of phase reconfiguration 
may result in a significant reduction in unbalance experienced by the system due to high 
penetration of plug-in battery electric vehicles taking into consideration the time of use pricing. 
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Title: Factors affecting the gas price elasticity of travel demand: Implications for 
transportation emissions policy 
Authors: Kreycik, Philip W. 
 
Abstract: This thesis explores the possibility of reducing transportation emissions by reducing 
the growth of demand for travel in the United States light-duty vehicle fleet. Many government 
agencies seek to reduce the environmental and social ills associated with excess travel demand 
(e.g. congestion, reduced safety during travel, local pollution and noise, energy consumption, 
and climate change). These agencies have many tools at their disposal to reduce vehicle miles 
traveled (VMT) per capita - including encouraging compact mixed-use development, providing 
alternatives to single occupancy vehicle travel such as transit and biking and walking 
infrastructure, and restricting/regulating driving alone for instance by providing less parking. 
But the fastest way to reduce travel demand is through higher pricing that accounts for the 
externalities that drivers impose upon each other and society more broadly. The degree to 
which higher pricing can reduce travel demand is a function of two interrelated factors: 1) how 
high of a price increase is politically feasible to implement, and 2) the degree to which the 
driving public responds to the higher cost of driving. Both these factors vary over time. Given 
that carbon pricing and/or higher gas taxes are likely to take years to gain broader political 
acceptability, the future price elasticities of travel demand are just as relevant as today's 
elasticities. Therefore, this thesis focuses on the variability of price elasticity, the factors that 
explain this variation, and how these factors might change in the future. Using a diverse set of 
methods including literature review, semi-structured interviews, and odometer data, I find 
evidence that the magnitude of price elasticity is lower for vehicles of higher fuel economy, for 
vehicles further from the urban center, and for vehicles in lower income zipcodes. This is the 
first analysis I am aware of that evaluates the variation of the price elasticity of travel demand 
within a metro area, an approach that is important to the understanding the political feasibility 
of pricing and as a lens to the future effectiveness of pricing. It suggests that gas price increases 
will affect certain households in very different ways, with the most inelastic households simply 
paying more to maintain their lifestyle and the most elastic households pushed to make 
significant changes to their daily travel patterns and opportunities. These two types of impact 
may lead to different types of resistance to the policy. As for the future, the findings regarding 
fuel economy and distance to the urban center are particularly relevant, as we foresee society 
continues to become more metropolitan and the vehicle fleet is increasingly comprised of high 
fuel economy vehicles. Finally, the magnitude of price response suggested by both my 
interviews and my odometer data analysis suggests that price is still a significant determining 
factor in distance driven; therefore, policy that increases the cost of driving remains an 
important emissions reduction strategy. 
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Title: Assessing the impact of policy interventions on the adoption of plug-in electric vehicles: 
An agent-based model 
 
Authors: Silvia, Chris, and Rachel M. Krause 
 
Abstract: Heightened concern regarding climate change and energy independence has 
increased interest in plug-in electric vehicles as one means to address these challenges and 
governments at all levels have considered policy interventions to encourage their adoption. 
This paper develops an agent-based model that simulates the introduction of four policy 
scenarios aimed at promoting electric vehicle adoption in an urban community and compares 
them against a baseline. These scenarios include reducing vehicle purchase price via subsidies, 
expanding the local public charging network, increasing the number and visibility of fully 
battery electric vehicles (BEVs) on the roadway through government fleet purchases, and a 
hybrid mix of these three approaches. The results point to the effectiveness of policy options 
that increased awareness of BEV technology. Specifically, the hybrid policy alternative was the 
most successful in encouraging BEV adoption. This policy increases the visibility and familiarity 
of BEV technology in the community and may help counter the idea that BEVs are not a viable 
alternative to gasoline-powered vehicles. 
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Title: U.S. Federal Government Telework Management Strategies 
 
Authors: Blaine Edward Mills 
 
Abstract: The Telework Enhancement Act of 2010 dramatically increased teleworking 
opportunities for federal employees. The increase in the number of teleworking employees 
presented numerous challenges for federal managers attempting to establish social networks, 
teamwork, and organizational commitment for their employees. This study used the case study 
design with a socio-technical conceptual framework as the basis to explore the strategies 
managers used. Data were collected via semistructured interviews with federal managers of 
teleworkers located in the Midwest region of the United States. A coding strategy was 
employed to organize the transcripts from the interviews into themes, and methodological 
triangulation was utilized by comparing the interview data with data from federal teleworking 
documents. From these analyses, 10 themes emerged: group meetings, knowledge-sharing 
networks, management of teleworkers, teleworker agreements, teleworker equipment, 
challenge of team building, telework as a reward, limitation on days teleworked, training, and 
flexibility of teleworkers. Managers incorporating these themes into best practices could have 
the tools and strategies to effectively implement and manage teleworking programs by helping 
to improve organizational commitment, teamwork, and socialization. The strategies could also 
help alleviate the isolation that some federal teleworkers experience. Widespread adoption of 
these strategies by managers could lead to increased teleworking opportunities for employees, 
thereby saving energy, reducing greenhouse gases, and reducing traffic congestion. 
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Title: School Factors Associated With the Percentage of Students Who Walk or Bike to School, 
School Health Policies and Practices Study, 2014 
 
Authors: Sherry Everett Jones, PhD, JD, MPH; Sarah Sliwa, PhD 
 
Abstract: Introduction: Active school transport, such as by walking or biking, increases physical 
activity levels, which has health and academic benefits for children. We examined school 
demographic and other characteristics to determine their association with the percentage of 
students who walk or bike to school. Methods: We analyzed data from the Centers for Disease 
Control and Prevention’s 2014 School Health Policies and Practices Study. The response rate for 
the module containing questions about transportation was 70% (N = 577). Multivariate logistic 
regression models examined whether certain school characteristics were associated with a 
school having 26% or more of students who walk or bike to school in the morning on an 
average school day. Results: In most (61.5%) schools, 10% or fewer students walked or biked to 
school in the morning on an average school day; in 22.7% of schools, 26% or more students did 
so. Although having crossing guards (adjusted odds ratio [AOR] = 3.3; 95% confidence interval 
[CI], 1.9–6.0), having bicycle racks (AOR = 2.7; 95% CI, 1.2–5.8), and providing promotional 
materials to students or families on walking or biking to school (AOR = 2.9; 95% CI, 1.7–5.1) 
were associated with having 26% or more students who walk or bike to school, only 47.7% of 
schools had crossing guards, 62.4% had bicycle racks, and 33.3% provided promotional 
materials. Conclusion: Several low-cost or no-cost strategies were associated with having 26% 
or more students who walked or biked to school, but these strategies are not commonly used 
in schools. 
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Title: Sugar-Sweetened Beverages: Closing The Nutrition Knowledge Gap With Innovative 
Front-Of-Package Labeling And Strategically Placed Educational Signage 
 
Authors: Jack Aaron Reeves 
 
Abstract: There is a growing body of evidence that front-of-package (FOP) labeling on pre-
packaged foods and sugar-sweetened beverages may be an effective method of helping 
consumers make healthier dietary choices. On the other hand, there is also growing evidence 
that the current industry standard Facts-Up-Front FOP label design by the Grocery 
Manufacturers Association (GMA) is not effective. For my thesis, I wanted to address this 
disparity by creating a set of visual label guidelines to assist future policymakers in their efforts 
to stem the increasing tide of obesity. To accomplish this, I used a mixed methods approach. 
First, I completed a regression analysis using the California Health Interview Survey dataset to 
understand the relationship between an individual’s level of nutritional knowledge and his or 
her consumption of sugar-sweetened beverages. By using education level as a stand-in for 
nutritional knowledge, I find that the more nutritional knowledge an individual has, the fewer 
SSBs he or she will consume. Considering this relationship between knowledge, consumption, 
and the potential effectiveness of FOPs, I next develop a framework from which to analyze the 
current industry standard FOP label. From this framework, and an analysis of current literature, 
I find that the industry standard is not effective at influencing consumers’ consumption 
patterns of SSBs because it lacks four visual characteristics; clarity, color, context, and novelty. 
Finally, I will present a set of policy recommendations for both the Food and Drug 
Administration and the State of California. 
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Title: Reflecting The Interaction Between Activity-Travel Engagement And Subjective Well-
Being In Activity-Based Travel Model Systems 
 
Authors: Pendyala RM, Garikapati VM, You D.  
 
Abstract: People derive satisfaction or feelings of well-being from their daily activity-travel 
patterns (Ettema et al, 2010). Not all activities provide the same level of well-being and there 
may be some activities that reduce feelings of well-being, but are pursued because they must 
be undertaken. Despite the clear connections between well-being and activity-travel 
engagement, the profession has seen very limited attempts at bringing the notion of well-being 
into activity-based travel demand forecasting model systems. Although there is research that 
demonstrates a connection between activity-travel participation, time use allocation, and 
feelings of subjective well-being, these exercises have largely remained theoretical and 
exploratory in nature (Archer et al, 2013; Duarte et al, 2010). The connections between activity-
travel, time use, and wellbeing have not been incorporated in operational models of activity-
travel demand. The complexity of the interaction between activity-travel engagement and 
feelings of subjective well-being, the difficulty in measuring and quantifying feelings of 
subjective well-being, and the difficulty in forecasting measures of well-being for a horizon year 
present considerable challenges in any attempt to incorporate the notion of well-being in 
operational activity-based travel demand models. Although it is possible to view well-being as 
the ultimate outcome (result) of human activity-travel engagement patterns, it may also be 
conjectured that feelings of well-being that people intrinsically attach to various activities 
(purposes) and travel influence the daily activity agenda and duration of time allocated to 
various activities. So, workaholics (who presumably derive feelings of well-being from work) 
spend more time at work; shopaholics (who are likely to derive feelings of well-being from 
shopping because they enjoy the activity) spend more at shopping activities; those who enjoy 
outdoor sports and recreation will allocate more time to such activities; and so on. In other 
words, there is a two-way relationship between activity-travel engagement patterns and 
feelings of well-being. On the one hand, well-being is influenced by activity travel engagement 
and time use patterns; but on the other hand, the amount of time that people allocate to 
various activities is probably influenced by the feelings of well-being that individuals attach or 
associate with various activity categories. How can such a two-way relationship be represented 
and incorporated in operational activity-based travel demand models? This is the question that 
this research intends to address. The motivation behind this research is that the notion of well-
being is likely to be central to human activity-travel behavior, and yet virtually no progress has 
been made in bringing operational paradigms or frameworks that connect activity-travel 
patterns and feelings of well-being into activity-based travel demand modeling systems. The 
objectives of the research are to identify and quantify the relationships between activity-travel 
patterns (time use) and well-being, and then incorporate those relationships in an operational 
framework that can be integrated in activity-based travel model systems. 
 
Subject Area: daily travel patterns; activity-based travel models/patterns; well-being 
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Title: Speed 
 
Authors: Couture, Victor, Gilles Duranton, and Matthew A. Turner 
 
Abstract: We investigate the determinants of driving speed in large us cities. We first estimate 
city level supply functions for travel in an econometric framework where both the supply and 
demand for travel are explicit. These estimations allow us to calculate a city level index of 
driving speed and to rank cities by driving speed. Our data suggest that a congestion tax of, on 
average, about 1.5 cents per kilometer yields welfare gains of about 30 billion dollars per year, 
that centralized cities are slower, that cities with ring roads are faster, and that the provision of 
automobile travel in cities is subject to decreasing returns to scale. 
 
Subject Area: roads, vehicle kilometers traveled, public transport, congestion, travel time. 
 
Availability: Couture, Victor, Gilles Duranton, and Matthew A. Turner. "LIEPP Working Paper." 

(2016). http://spire.sciencespo.fr/hdl:/2441/5h955p9lcb808of8er6b8b8ck9/resources/liepp-

wp51-couture-duranton-turner.pdf  



Title: Is HUD housing affordable? New FAU study says not when you factor in costs to 
commute 
 
Authors: Hamidi, Shima, Reid Ewing, and John Renne 
 
Abstract: This article assesses the affordability of U.S. Department of Housing and Urban 
Development (HUD) rental assistance properties from the perspective of transportation costs. 
HUD housing is, by definition, affordable from the standpoint of housing costs due to limits on 
the amounts renters are required to pay. However, there are no such limitations on 
transportation costs, and common sense suggests that renters in remote locations may be 
forced to pay more than 15% of income, a nominal affordability standard, for transportation 
costs. Using household travel models estimated with data from 15 diverse regions around the 
United States, we estimated and summed automobile capital costs, automobile operating costs, 
and transit fare costs for households at 8,857 HUD rental assistance properties. The mean 
percentage of income expended on transportation is 15% for households at the high end of the 
eligible income scale. However, in highly sprawling metropolitan areas, and in suburban areas 
of more compact metropolitan areas, much higher percentages of households exceed the 15% 
ceiling. This suggests that locational characteristics of properties should be considered for 
renewal when HUD contracts expire for these properties, based on location and hence on 
transportation affordability. 
 
Subject Area: Affordable housing, HUD rental assistance program, transportation costs, 
affordability 
 
Availability: Hamidi, Shima, Reid Ewing, and John Renne. "How Affordable Is HUD Affordable 

Housing?." Housing Policy Debate 26.3 (2016): 437-455. 
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Title: A SEM Analysis of the Impact of Urban Form and Gasoline Prices on Vehicle Use: An 
Application to Southern California 
Authors: Dillon, Harya S., Jean-Daniel Saphores, and Marlon Boarnet 
 
Abstract: This paper relies on generalized structural equation modeling (SEM) to explore the 
relationship between land use, gasoline prices, and driving. The authors analyze data from the 
Southern California subsample of the 2009 National Household Travel Survey (NHTS), which has 
a quasi-experimental nature thanks to large exogenous variations in gasoline prices during the 
conduct of the NHTS. The authors’ joint models of residential urban form, vehicle efficiency 
choice, and vehicle use account for residential self-selection and endogeneity of vehicle 
preferences in order to explain vehicle miles traveled (VMT) for both work and non-work trips. 
Residential urban form is treated as a latent construct that reflects variables such as population 
density, land use diversity and distance to employment centers. The authors’ results suggest 
that in the short run, households drive 0.15% less for non-work trips when gas prices increase 
by 1%, while work trips are not responsive to gasoline price changes. Moreover, the direct 
effect of residential urban form on driving is statistically significant for total and non-work VMT, 
but it has no impact on work trips. The authors also find that owners of more fuel efficient 
vehicles tend to be more educated, Asian and younger (under 30). Moreover, households in low 
density neighborhoods are more likely to have a higher income, to be older than 65 and 
Caucasian. Finally, the results show that accounting for the nature of trips is important for 
understanding the short term price elasticity of travel. 
 
Subject Area: Demographics; Driving; Fuel conservation; Gasoline; Land use; Prices; Structural 
equation modeling; Trip purpose; Urban areas 
 
Availability: Dillon, Harya S., Jean-Daniel Saphores, and Marlon Boarnet. "A SEM Analysis of the 

Impact of Urban Form and Gasoline Prices on Vehicle Use: An Application to Southern 

California." Transportation Research Board 95th Annual Meeting. No. 16-6365. 2016. 
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Title: Evaluating policies to reduce greenhouse gas emissions from private transportation 
 
Authors: Liu, Yan, and Cinzia Cirillo 
 
Abstract: This paper proposes a model system to forecast household greenhouse gas emissions 
(GHGEs) from private transportation. The proposed model combines an integrated discrete-
continuous car ownership model with MOVES 2014. Four modeling components are calibrated 
and applied to the calculation of GHGEs: vehicle quantity, vehicle type and vintage, miles 
traveled, and rates of GHGEs. The model is applied to the Washington D.C. Metropolitan Area. 
Three tax schemes are evaluated: vehicle ownership tax, purchase tax and fuel tax. We 
calculate that the average GHGEs per vehicle is 5.15 tons of carbon dioxide-equivalent (CO2E) 
gases. Our results show that: (a) a fuel tax is the most effective way to reduce vehicle GHGEs, 
especially for households with fewer vehicles; (b) a purchase tax reduces vehicle GHGEs mainly 
by decreasing vehicle quantity for households with more vehicles; and (c) an ownership tax 
reduces vehicle GHGEs by decreasing both vehicle quantity and miles traveled. 
 
Subject Area: Discrete–continuous car ownership models; Vehicle type choice; Vehicle miles 
traveled (VMT); Motor Vehicle Emission Simulator (MOVES); Greenhouse gas emissions; 
Taxation policy 
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Title: Equity in Regional Public Transit Finance: Tradeoffs between Social and Geographic 
Equity 
Authors: Iseki, Hiroyuki 
 
Abstract: This study examines equity in public transit finance for transit service among nine 
cities and townships that formed a consortium for regional transit service in Toledo, Ohio, in 
2006. The main data for the analysis—operating and financial data of fixed-route bus and 
demand-responsive services and data on local property tax receipts—were obtained from the 
transit agency, as well as the National Transit Database. The analysis results show that the 
distribution of costs and benefits of transit subsidy was progressive among sociodemographic 
groups while it exhibited geographic inequity, and suggest that it is inevitable to find a conflict 
between social equity and geographic equity in public transit finance within urban areas where 
transit dependents remain in inner cities while regional transit funding has to rely more on 
taxes provided by affluent suburban communities. The shrinking role of federal and state 
governments in public transit assistance exacerbated this conflicting situation by reducing 
funding that could be used to enhance transit service in each community. 
 
Subject Area: Public transit finance, Transit equity, Local transit finance, Regional transit 
planning 
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Title: Managing excessive car use: what's the low hanging fruit? 
 
Authors: Alan Davies 
 
Abstract: A study of urban form in the US concludes that increasing the density of population 
and employment is a slow way to significantly reduce car use compared to directly pricing 
driving 
 
Subject Area: pricing driving; reducing car use 
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Title: Development Of A Tool For Estimation Of Total Cost Of Commute In Austin 
 
Authors: Kelsey Ann McElduff 
 
Abstract: While intelligent consumers aim to investigate all costs and benefits prior to making 
travel mode decisions, much of the information needed is not readily available to them. There 
is even less knowledge of the costs and benefits to society that reflect those decisions. If there 
were a tool for transportation users to see the actual cost of their commute they would be able 
to make more informed decisions about travel. The purpose of this research is to create the 
background information for a tool in the form of a web application that will enable users to 
visualize the individual and societal costs and benefits of their own commutes. The information 
will materialize in the form of eight equations for estimating internal and external cost by four 
different modes of travel. 
 
Subject Area: cost benefit analysis; commute 
 
Availability: McElduff, Kelsey Ann. Development of a tool for estimation of total cost of 
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Title: High Transportation Costs Make a Lot of HUD Housing Unaffordable 
 
Authors: Angie Schmitt 
 
Abstract: Rental assistance from HUD isn’t enough to make the cost of living affordable when 
the subsidies go toward housing in car-dependent areas, according to a new study by 
researchers from the University of Texas and the University of Utah. The study evaluated 
transportation costs for more than 18,000 households that receive HUD rental subsidies, 
estimating that nearly half of recipients have to spend more than 15 percent of their household 
budgets on transportation. 
 
Subject Area: HUD; rent; cost of living; transportation costs 
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Title: How Affordable Is HUD Affordable Housing? 
 
Authors: Ewing, Reid, and Shima Hamidi 
 
Abstract: This article assesses the affordability of U.S. Department of Housing and Urban 
Development (HUD) rental assistance properties from the perspective of transportation costs. 
HUD housing is, by definition, affordable from the standpoint of housing costs due to limits on 
the amounts renters are required to pay. However, there are no such limitations on 
transportation costs, and common sense suggests that renters in remote locations may be 
forced to pay more than 15% of income, a nominal affordability standard, for transportation 
costs. Using household travel models estimated with data from 15 diverse regions around the 
United States, we estimated and summed automobile capital costs, automobile operating costs, 
and transit fare costs for households at 8,857 HUD rental assistance properties. The mean 
percentage of income expended on transportation is 15% for households at the high end of the 
eligible income scale. However, in highly sprawling metropolitan areas, and in suburban areas 
of more compact metropolitan areas, much higher percentages of households exceed the 15% 
ceiling. This suggests that locational characteristics of properties should be considered for 
renewal when HUD contracts expire for these properties, based on location and hence on 
transportation affordability. 
 
Subject Area: Automobile travel; Costs; Housing; Income; Metropolitan areas; Public transit; 
Travel demand; Urban sprawl 
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Title: Alternative Fuel Vehicle Adoption Increases Fleet Gasoline Consumption and 
Greenhouse Gas Emissions under United States Corporate Average Fuel Economy Policy and 
Greenhouse Gas Emissions Standards 
 
Authors: Jenn, Alan, Inês ML Azevedo, and Jeremy J. Michalek  
 
Abstract: The United States Corporate Average Fuel Economy (CAFE) standards and 
Greenhouse Gas (GHG) Emission standards are designed to reduce petroleum consumption and 
GHG emissions from light-duty passenger vehicles. They do so by requiring automakers to meet 
aggregate criteria for fleet fuel efficiency and carbon dioxide (CO2) emission rates. Several 
incentives for manufacturers to sell alternative fuel vehicles (AFVs) have been introduced in 
recent updates of CAFE/GHG policy for vehicles sold from 2012 through 2025 to help encourage 
a fleet technology transition. These incentives allow automakers that sell AFVs to meet less-
stringent fleet efficiency targets, resulting in increased fleet-wide gasoline consumption and 
emissions. We derive a closed-form expression to quantify these effects. We find that each time 
an AFV is sold in place of a conventional vehicle, fleet emissions increase by 0 to 60 t of CO2 
and gasoline consumption increases by 0 to 7000 gallons (26,000 L), depending on the AFV and 
year of sale. Using projections for vehicles sold from 2012 to 2025 from the Energy Information 
Administration, we estimate that the CAFE/GHG AFV incentives lead to a cumulative increase of 
30 to 70 million metric tons of CO2 and 3 to 8 billion gallons (11 to 30 billion liters) of gasoline 
consumed over the vehicles’ lifetimes – the largest share of which is due to legacy GHG flex-fuel 
vehicle credits that expire in 2016. These effects may be 30–40% larger in practice than we 
estimate here due to optimistic laboratory vehicle efficiency tests used in policy compliance 
calculations. 
 
Subject Area: CAFE; GHG emission standards; CO2; AFVs; policy 
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Title: Modeling the relation between income and commuting distance 
 
Authors: Carra G, Mulalic I, Fosgerau M, Barthelemy M.  
 
Abstract: We discuss the distribution of commuting distances and its relation to income. Using 
data from Great Britain, US and Denmark, we show that the commuting distance is (i) broadly 
distributed with a tail decaying typically as 1=r with 3 and (ii) an average growing slowly as a 
power law with an exponent less than one that depends on the country considered. The 
classical theory for job search is based on the idea that workers evaluate potential jobs on the 
wage as they arrive sequentially through time. Extending this model with space, we obtain 
predictions that are strongly contradicted by our empirical findings. We then propose an 
alternative model that is based on the idea that workers evaluate potential jobs based on a 
quality aspect and that workers search for jobs sequentially across space. We assume that the 
density of potential jobs depends on the skills of the worker and decreases with the wage. The 
predicted distribution of commuting distances decays as 1=r3 and is independent of the 
distribution of the quality of jobs. We find our alternative model to be in agreement with our 
data. This type of approach opens new perspectives for the modeling of urban phenomena. 
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Title: Concepts in Urban Transportation Planning: The Quest for Mobility Sustainability and 
Quality of Life  
 
Authors: Mintesnot G. Woldeamanuel 
 
Abstract: n/a 
 
Subject Area: Urban planning, mobility 
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Title: Innovation Sticks: The Limited Case for Penalizing Failures to Innovate 
 
Authors: Ayres, Ian and Kapczynski, Amy 
 
Abstract: When policymakers and academics think about designing optimal innovation 
incentives, they almost exclusively limit their considerations to alternative types of reward 
incentives. But in this article, we show that under specific circumstances innovation sticks – 
potential penalties for failure to innovate – can play a valuable role in our innovation policy, 
either alone or in conjunction with innovation carrots. What’s more, we provide examples of 
several innovation sticks that already have been used with apparent success, including the 
Federal Corporate Average Fuel Economy (CAFE) standards. Finally, we apply our approach to a 
new area to which we think innovation sticks may be well-suited: the problem of car fatalities. 
Our model suggests that a relatively simple system of yardstick penalties could help reduce 
national auto fatalities by as much 20%, simply by bringing laggard entities (companies and 
states) up to the median. 
 
Subject Area: fatalities; penalties; innovation 
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Title: Rethinking Auto Fuel Economy Policy: Technical and Policy Suggestions for the 2016-17 
Midterm Reviews 
 
Authors: Sanya Carley, Denvil Duncan, Dan Esposito, John D. Graham, Saba Siddiki, and 
Nikolaos Zirogiannis 
 
Abstract: In 2012 the federal government issued regulations that require automakers to meet 
progressively more stringent fuel economy and greenhouse gas standards (GHG) for the 2017-
2025 period. Separately, the State of California and nine other states have required automakers, 
during the same time period, to sell an increasing percentage of zero-emission vehicles (ZEVs). 
Both the federal government and the State of California recognize that these regulatory 
requirements could have a significant impact not only on the environment but also on the 
economy as a whole. Thus, midterm reviews of the regulatory requirements will be undertaken 
by both the State of California (2016-2017) and the federal government (2017-2018), with an 
emphasis on meeting the requirements for the 2022-2025 period. This preliminary report offers 
technical suggestions and policy options for consideration during the midterm reviews. The 
primary focus of the report is the potential macroeconomic impact of the regulatory 
requirements as mediated through impacts on the rate of sales of new passenger vehicles. 
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Title: Optimization of incentive polices for plug-in electric vehicles 
 
Authors: Nie YM, Ghamami M, Zockaie A, Xiao F. 
 
Abstract: High purchase prices and the lack of supporting infrastructure are major hurdles to 
the adoption of plug-in electric vehicles (PEVs). It is widely recognized that the government 
could help break these barriers through incentive policies, such as offering rebates to PEV 
buyers or funding charging stations. The objective of this paper is to propose a modeling 
framework that can optimize the design of such incentive policies. The proposed model 
characterizes the impact of the incentives on the dynamic evolution of PEV market penetration 
over a discrete set of time intervals, by integrating a simplified consumer vehicle choice model 
and a macroscopic travel and charging model. The optimization problem is formulated as a 
nonlinear and non-convex mathematical program and solved by a specialized steepest descent 
direction algorithm. We show that, under mild regularity conditions, the KKT conditions of the 
proposed model are necessary for local optimum. Results of numerical experiments indicate 
that the proposed algorithm is able to obtain satisfactory local optimal policies quickly. These 
optimal policies consistently outperform the alternative policies that mimic the state-of-the-
practice by a large margin, in terms of both the total savings in social costs and the market 
share of PEVs. Importantly, the optimal policy always sets the investment priority on building 
charging stations. In contrast, providing purchase rebates, which is widely used in current 
practice, is found to be less effective. 
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Title: Optimal Energy Taxation in Cities 
 
Authors: Borck, Rainald, and Jan K. Brueckner 
 
Abstract: This paper presents the first investigation of the effects of optimal energy taxation in 
an urban spatial setting. Rather than exploring the effects of a carbon tax, our approach is to 
derive counterparts to existing taxes that are needed to support the social optimum. We then 
analyze the effects of these taxes on urban spatial structure. Emissions are generated by 
housing consumption and commute trips, and the optimal tax structure has a tax on 
commuting, housing floor space, and land. These taxes reduce the extent of commuting and the 
level of housing consumption while increasing building heights, generating a more-compact city 
with a lower level of emissions per capita. 
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6. Special Population Groups  

Title: Mobility characteristics of the elderly: A case for Seoul Metropolitan Area 
 
Author: Choo, Sangho, Dongwook Sohn, and Minyoung Park 
 
Abstract: The ageing population is accelerating around the world. There exists the increasing 
need for transportation policies and strategies focusing on the mobility of the elderly. This 
paper analyzed mobility characteristics of the elderly using the 2010 Household Travel Survey 
data in Seoul Metropolitan Area. In particular, ordered probit models for trip frequencies are 
developed to identify key factors influencing elderly’s travel, considering socio-demographic as 
well as land use variables. Then, the model results were compared between the elderly and 
non-elderly groups, and among the distinct three elderly groups (65-69, 70-74, and 75+). 
Overall, we found distinctively different socio-demographic variables such as household size, 
car ownership, age, gender, employment status, and occupation affecting total trips, work trips, 
and non-work trips between the elderly and non-elderly groups. In addition, land use variables 
showed significant impacts on elderly’s travel. Among them, social welfare facilities, sports 
facilities, and medical facilities were positively related to non-work trips of the elderly. 

Subject Area: Ageing society  – travel behavior of the elderly  – ordered probit model  – 
mobility characteristics  – land use  
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Title: Active Travel to School: Findings From the Survey of US Health Behavior in School-Aged 
Children, 2009-2010 
Author: Yang Y, Ivey SS, Levy MC, Royne MB, Klesges LM 
 
Abstract: BACKGROUND: Whereas children's active travel to school (ATS) has confirmed 
benefits, only a few large national surveys of ATS exist. METHODS: Using data from the Health 
Behavior in School-aged Children (HBSC) 2009-2010 US survey, we conducted a logistic 
regression model to estimate the odds ratios of ATS and a linear regression model to estimate 
the adjusted mean differences of the percentage of ATS within a school. RESULTS: Overall, 21.4% 
of children engaged in at least one way of active travel to or from school. ATS was less common 
for trips to school than from school. Greater distance to school was a major barrier preventing 
children from ATS. Children living in large cities were more likely to engage in ATS, and schools 
located in a large city had higher proportions of ATS rate. Children having lower family 
satisfaction, or engaging in a greater number of physically active days during the past week 
were all more likely to engage in ATS. CONCLUSIONS: Although ATS is low among US children, 
significant variation exists. HBSC is a promising data source for an ATS study. As the first study 
to explore the variation of ATS at school level, this research contributes uniquely to current 
knowledge. 

Subject Area: Health Behavior in School-aged Children survey; active travel to school; child 
health; physical activity 
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Title: Multimodal Millennials? The Four Traveler Types of Young People in the United States 
in 2009 
Author: Ralph K. 
 
Abstract: Are young Americans embracing a mix of travel modes? This article identifies four 
types of travelers to answer that question. Drivers travel almost exclusively by automobile; 
Long-distance Trekkers drive great distances; Multimodals use a mix of modes; and the Car-less 
rely on nonautomobile modes and make very few trips. Multimodals were exceedingly rare and 
eight in ten Millennials used an automobile for nearly every trip as a Driver or Long-distance 
Trekker. By incorporating multiple facets of travel into a single variable, this research provides 
valuable information for addressing twenty-first-century policy challenges such as encouraging 
multimodality and alleviating transportation disadvantage. 

Subject Area: Millennials, travel behavior, transportation disadvantage, demographic analysis 
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Title: What Affects Millennials’ Mobility? PART I: Investigating the Environmental Concerns, 
Lifestyles, Mobility-Related Attitudes and Adoption of Technology of Young Adults in 
California 
Author: Ralph K, Turley Voulgaris C, Taylor BD, Blumenberg E, Brown A.  
 
Abstract: How do “millennials” make their mobility choices? What factors (e.g. lifestyles and 
personal preferences) affect their mobility-related choices? What are their future aspirations to 
purchase and use a vehicle vs. to use other means of transportation? How will millennials’ 
behaviors shape future transportation demand and affect planning needs in the 21st Century? 
Young adults (often referred to as “millennials” or “Generation Y”) are increasingly reported to 
have different lifestyles and travel behavior from previous generations at the same stage in life. 

Subject Area: millennials, survey, behavior, attitude, Gen X 
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Title: Youth, Travel, and the Built Environment: Insights from Typecasting Places and Younger 
Travelers 
Author: Ralph K, Turley Voulgaris C, Taylor BD, Blumenberg E, Brown A.  
 
Abstract: This paper contributes to the built environment and transportation literature through 
two parallel innovations. First, the authors use a neighborhood typology to characterize the 
built environment, allowing us to identify possible synergistic and/or threshold effects. Second, 
they characterize the diverse patterns of trip-making, mobility, and travel mode with four 
distinct traveler types. They focus on young people ages 16 to 36 in the United States. Using a 
multinomial logistic regression of neighborhood types and traveler types, they find that travel 
patterns are relatively stable along much of the urban-rural continuum. In all but one 
neighborhood type, the vast majority (74 to 90%) of young people relied on a car for nearly 
every trip as a Driver or a Long-distance Trekker. Driving was only substantially lower in Old 
Urban neighborhoods, where densities, job access, and transit service are multiple times higher 
than in other neighborhoods. For policymakers, this implies that dramatic changes in the built 
environment—doubling or even quadrupling density or transit service, for example—may do 
little to change travel behavior if the initial densities or transit service are low, as they are in 
most of the United States. 

Subject Area: Adolescents; Built environment; Mobility; Mode choice; Travel patterns; 
Travelers 
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Title: Travel mode choice among same-sex couples 
Author: Klein, Nicholas J., and Michael J. Smart 
 
Abstract: Same-sex partnered individuals are far more likely to use transit, walk, and cycle, and 
to a lesser extent, use carpools than are people in straight couples. As society becomes more 
tolerant, gay and lesbian populations are an increasingly visible social group, yet they have 
received scant attention by transportation scholars. This paper builds on this nascent literature 
by documenting and attempting to explain these dramatic differences by controlling for factors 
known to influence mode choice. 

We perform two separate analyses employing two distinct datasets. The first analysis examines 
journey-to-work data from the American Community Survey. The second analysis focuses in 
specifically on non-motorized (walking, biking) travel using use self-reported walk and bike 
frequency from the 2009 National Household Travel Survey. In both, we find that characteristics 
of the neighborhoods in which gays and lesbians live, as well characteristics of the individuals 
themselves, only explain part of the increased propensity to use “alternative” modes of 
transportation; a strong residual effect remains. 
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Title: Exploring Bicycle and Public Transit Use by Low-Income Latino Immigrants: A Mixed-
Methods Study in the San Francisco Bay Area 
Author: Barajas, Jesus M., Daniel G. Chatman, and Asha W. Agrawal 
 
Abstract: Latin American immigrants will continue to make up a large share of transit ridership, 
bicycling and walking in the United States for the foreseeable future, but there is relatively little 
research about them. This mixed-methods study compares the travel patterns of low-income 
immigrants living in the San Francisco Bay Area with that of other groups and investigates the 
barriers and constraints faced by low-income immigrants when taking transit and bicycling. 
Much of the previous work on immigrant travel has relied on national surveys and qualitative 
analysis, which underrepresent disadvantaged population groups and slower modes of travel, 
or are unable to speak to broader patterns in the population. We conducted interviews with 14 
low-income immigrants and a paper-based intercept survey of 2,078 adults. Interviewees 
revealed five major barriers that made public transit use difficult for them, including safety, 
transit fare affordability, discrimination, system legibility, and reliability. Although crime was 
the most prominent issue in interviews, the survey results suggest transit cost is the most 
pressing concern for low-income immigrants. Low-income immigrants were less likely than 
those with higher-incomes to have access to a motor vehicle, and were less likely than higher-
income immigrants or the U.S.-born of any income to have access to a bicycle or bus pass. 
Finally, although most barriers to public transit use were the same regardless of nativity or 
household income, low-income immigrants were much less willing to take public transit when 
they had the option to drive and less willing to bicycle for any purpose. The prevalence of 
concerns about transit affordability, crime, and reliability suggest transit agencies should 
consider income-based fare reductions, coordinated crime prevention with local law 
enforcement, and improved scheduling. 
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Title: Length of Residence and Vehicle Ownership in Relation to Physical Activity Among U.S. 
Immigrants 
Author: Terasaki, Dale, and Brian Saelens 
 
Abstract: Physical activity among U.S. immigrants over time is not well understood. 
Transportation may affect this trajectory. Using a survey of documented immigrants (N = 7240), 
we performed simple, then multivariable logistic regression to calculate ORs and 95 % CIs 
between length of residence (LOR) and both light-to-moderate (LPA) and vigorous (VPA) activity. 
We adjusted for demographic variables, then vehicle ownership to assess changes in ORs. 
Compared to new arrivals, all four LOR time-intervals were associated with lower odds of LPA 
and higher odds of VPA in simple analysis. All ORs for LPA remained significant after including 
demographics, but only one remained significant after adding vehicle ownership. Two ORs for 
VPA remained significant after including demographics and after adding vehicle ownership. 
Immigrants lower their light-to-moderate activity the longer they reside in the U.S., partly from 
substituting driving for walking. Efforts to maintain walking for transportation among 
immigrants are warranted. 
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Title: Socioeconomic inequalities in children's accessibility to food retailing: Examining the 
roles of mobility and time 
Author: Ravensbergen L, Buliung R, Wilson K, Faulkner G. 
 
Abstract: Childhood overweight and obesity rates in Canada are at concerning levels, more 
apparently so for individuals of lower socioeconomic status (SES). Accessibility to food 
establishments likely influences patterns of food consumption, a contributor to body weight. 
Previous work has found that households living in lower income neighbourhoods tend to have 
greater geographical accessibility to unhealthy food establishments and lower accessibility to 
healthy food stores. This study contributes to the literature on neighbourhood inequalities in 
accessibility to healthy foods by explicitly focusing on children, an understudied population, and 
by incorporating mobility and time into metrics of accessibility. Accessibility to both healthy and 
unhealthy food retailing is measured within children's activity spaces using Road Network and 
Activity Location Buffering methods. Weekday vs. weekend accessibility to food establishments 
is then compared. The results suggest that children attending lower SES schools had almost two 
times the density of fast food establishments and marginally higher supermarket densities in 
their activity spaces. Children attending higher SES schools also had much larger activity spaces. 
All children had higher supermarket densities during weekdays than on weekend days. 

Subject Area: Canada; Food accessibility; Socioeconomic status; Activity space; Mobility; 
Children; Health 
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Title: The Drive to Work: The Relationship between Transportation Access, Housing 
Assistance, and Employment among Participants in the Welfare to Work Voucher Program 
Author: Blumenberg, Evelyn, and Gregory Pierce 
 
Abstract: Transportation enables low-income individuals to find and travel to employment. This 
article analyzes the relationship between access to automobiles and public transit and 
employment outcomes of low-income households. We use longitudinal survey data from 
participants in the Welfare to Work Voucher Program, which was conducted in five US 
metropolitan areas between 1999 and 2005. Multinomial logistic regression shows that 
baseline access to automobiles has a strong positive relationship to follow-up employment but 
public transit access and receipt of housing assistance do not. Our findings suggest that 
enhancing car access will notably improve employment outcomes among very-low-income 
adults, but other assistance will have, at best, marginal effects. 

Subject Area: welfare to work; automobile ownership; public transit access;  housing mobility 

Availability:  Blumenberg, Evelyn, and Gregory Pierce. "The Drive to Work The Relationship 
between Transportation Access, Housing Assistance, and Employment among Participants in 
the Welfare to Work Voucher Program." Journal of Planning Education and Research (2016): 
0739456X16633501.  
http://jpe.sagepub.com/content/early/2016/03/16/0739456X16633501.abstract 

 

  

http://jpe.sagepub.com/content/early/2016/03/16/0739456X16633501.abstract


Title: Trips to medical care among persons with disabilities: Evidence from the 2009 National 
Household Travel Survey 
Author: Brucker, Debra L., and Nicholas G. Rollins 
 
Abstract: Background: Persons with disabilities experience multiple barriers to obtaining 
necessary medical care. Problems with access to transportation and provider choice could lead 
to longer travel distances and longer travel times to medical appointments. 
Objective/hypothesis: 1) Persons with disabilities travel further distances to receive necessary 
care, holding other variables constant. 2) Travel to medical appointments takes a longer 
amount of time for persons with disabilities, controlling for distance, mode of transportation 
and other factors. 3) Disability is the key factor influencing access to transportation options, 
holding other variables constant. Methods: The 2009 National Household Travel Survey (NHTS) 
is used to examine travel patterns of persons with disabilities as they access medical care. 
Logistic regressions are run on distance to medical appointments, time taken for travel to 
medical appointments, and access to private vehicle. Results: There is no difference in the 
distance traveled, but trips to medical care by persons with disabilities take longer amounts of 
time than trips taken by persons without disabilities, holding other variables constant. Access to 
private transportation is similar for both persons with and without disabilities. Conclusions: 
Persons with disabilities experience longer travel times to receive medical care, despite 
traveling similar distances and having similar access to private vehicles. 
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Title: Does an Older Adult's Mobility Differ by the Size of the Metropolitan Area in Which 
They Live? An Analysis of NHTS Data 
Author: Duncan MD, Horner MW, Valdez-Torres Y, Stansbury C, Wood BS.  
 
Abstract: Understanding the transportation needs of older populations has become very 
important as the percent of the population over 65 years old continues to grow. Further, the 
older population in different metropolitan contexts will likely have different needs. This paper 
seeks to elucidate the variation in the mobility of older groups across these different contexts. 
The authors use the National Household Travel Survey (NHTS) to compare basic characteristics 
of travel and housing choices among younger adults (age 21-64) and different cohorts of older 
adults (age 65-74, age 75-84, and age 85+) in Florida metropolitan areas of different sizes. They 
find that the relative differences in travel behavior among the older and younger groups remain 
consistent across different types of metros. In all areas, the older population tends to make 
shorter trips, rely more heavily on being driven rather than driving, and make more shopping 
and medical trips. However, they also find that the travel patterns of the older population does 
differ across areas of different sizes in parallel with younger adults. In large metropolitan areas, 
older and younger groups alike make shorter trips and rely less on auto travel than similarly 
aged groups in smaller areas. This indicates that effective transportation planning for the older 
population will likely require strategies tailored to a given context. 
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Title: Rethinking the Future of Alternative Transportation to Work in Light of Millennial Usage 
Author: Case, Robert B., and Seth T. Schipinski 
 
Abstract:  It has been written that Millennials (born 1982-2000) use cars less often and 
alternative modes (bike, walk, public transit) more often than those of previous generations. 
Most travel mode data covers work trips. Therefore, this analysis seeks to determine—in light 
of current higher Millennial usage of alternative transportation to work—whether we should 
plan for an increase in demand for alternative transportation to work in the future in the U.S. 
To answer this question, the Hampton Roads Transportation Planning Organization (HRTPO) 
staff isolated the effects on usage of alt-trans-to-work of seven (7) factors (generation, age, era, 
income, gender, Metropolitan Statistical Area (MSA) status, Urbanized Area status) by 
compiling and regressing a dataset of National Household Travel Survey (NHTS) records from 
three different years: 1983, 1995, and 2008/2009. The analysis revealed highly significant 
relationships between alternative mode usage for commuting and nearly all of the independent 
variables selected, allowing the authors to forecast—under stated assumptions—an increase in 
usage of alternative transportation for commuting in the U.S., from 8.2% in 2010 to 8.8% in 
2050. 

Subject Area: Age groups; Commuting; Forecasting; Gender; Income; Mode choice; Regression 
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Title: Street crossing behavior in younger and older pedestrians: an eye- and head-tracking 
study 
Author: G. A. Zito, D. Cazzoli, L. Scheffler, M. Jäger, R. M. Müri, U. P. Mosimann, T. Nyffeler, F. 
W. Mast and T. Nef 
 
Abstract: Background: Crossing a street can be a very difficult task for older pedestrians. With 
increased age and potential cognitive decline, older people take the decision to cross a street 
primarily based on vehicles’ distance, and not on their speed. Furthermore, older pedestrians 
tend to overestimate their own walking speed, and could not adapt it according to the traffic 
conditions. Pedestrians’ behavior is often tested using virtual reality. Virtual reality presents the 
advantage of being safe, cost-effective, and allows using standardized test conditions. Methods: 
This paper describes an observational study with older and younger adults. Street crossing 
behavior was investigated in 18 healthy, younger and 18 older subjects by using a virtual reality 
setting. The aim of the study was to measure behavioral data (such as eye and head 
movements) and to assess how the two age groups differ in terms of number of safe street 
crossings, virtual crashes, and missed street crossing opportunities. Street crossing behavior, 
eye and head movements, in older and younger subjects, were compared with non-parametric 
tests. Results: The results showed that younger pedestrians behaved in a more secure manner 
while crossing a street, as compared to older people. The eye and head movements analysis 
revealed that older people looked more at the ground and less at the other side of the street to 
cross. Conclusions: The less secure behavior in street crossing found in older pedestrians could 
be explained by their reduced cognitive and visual abilities, which, in turn, resulted in 
difficulties in the decision-making process, especially under time pressure. Decisions to cross a 
street are based on the distance of the oncoming cars, rather than their speed, for both groups. 
Older pedestrians look more at their feet, probably because of their need of more time to plan 
precise stepping movement and, in turn, pay less attention to the traffic. This might help to set 
up guidelines for improving senior pedestrians’ safety, in terms of speed limits, road design, 
and mixed physical-cognitive trainings.Subject Areas: transit perception; demographic groups; 
neighborhood 
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Title: An integrated agent-based approach for modeling disease spread in large populations 
to support health informatics 
Authors: Bissett K, Cadena J, Khan M, Kuhlman CJ, Lewis B, Telionis PA 

Abstract: Disease spread has a much broader impact on public health than the important issues 
of illnesses and deaths. Among these are chronic health problems, reductions in national 
wealth, government instability, and crime. Here, we describe an integrated approach for 
computational health informatics that includes individual-based population construction, and 
agent-based modeling of dynamics. We restrict dynamics modeling to epidemiology. We 
itemize technical challenges and provide a case study of the Ebola outbreak in Monrovia, 
Liberia, with discussion of mobile treatment centers. 

Subject Areas: Agent-based modeling, Algorithm design and analysis, Diseases, Informatics 
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Title: Statistical Methods For Advanced Econometric Models With Applications To Vehicle 
Holding And Speed Quantiles Distribution 
 
Authors: Jean-Michel Tremblay 

Abstract: This dissertation proposes statistical methods to formulate, estimate and apply 
complex transportation models. Two main problems are part of the analyses conducted and 
presented in this dissertation. The first method solves an econometric problem and is 
concerned with the joint estimation of models that contain both discrete and continuous 
decision variables. The use of ordered models along with a regression is proposed and their 
effectiveness is evaluated with respect to unordered models. Procedure to calculate and 
optimize the log-likelihood functions of both discrete-continuous approaches are derived, and 
difficulties associated with the estimation of unordered models explained. Numerical 
approximation methods based on the Genz algortithm are implemented in order to solve the 
multidimensional integral associated with the unordered modeling structure. The problems 
deriving from the lack of smoothness of the probit model around the maximum of the log-
likelihood function, which makes the optimization and the calculation of standard deviations 
very difficult, are carefully analyzed. A methodology to perform out-of-sample validation in the 
context of a joint model is proposed. Comprehensive numerical experiments have been 
conducted on both simulated and real data. In particular, the discrete-continuous models are 
estimated and applied to vehicle ownership and use models on data extracted from the 2009 
National Household Travel Survey. The second part of this work offers a comprehensive 
statistical analysis of free-flow speed distribution; the method is applied to data collected on a 
sample of roads in Italy. A linear mixed model that includes speed quantiles in its predictors is 
estimated. Results show that there is no road effect in the analysis of free-flow speeds, which is 
particularly important for model transferability. A very general framework to predict random 
effects with few observations and incomplete access to model covariates is formulated and 
applied to predict the distribution of free-flow speed quantiles. The speed distribution of most 
road sections is successfully predicted; jack-knife estimates are calculated and used to explain 
why some sections are poorly predicted. Eventually, this work contributes to the literature in 
transportation modeling by proposing econometric model formulations for discrete-continuous 
variables, more efficient methods for the calculation of multivariate normal probabilities, and 
random effects models for free-flow speed estimation that takes into account the survey design. 
All methods are rigorously validated on both real and simulated data. 

Subject Areas: free-flow speed distribution; transportation models; 
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Title: Multi-preference Time Dependent Routing 
Authors: Hendawi AM, Rustum A, Hazel DO, Teredesai A, Ali M. 

Abstract: Map based navigation and routing has become central to modern life across the 
world. Existing routing frameworks recommend shortest-path routes based on travel-time or 
distance with some flexibility on user-options (avoid tolls, highways, and so on). Interestingly, 
time saving is not the only dominant factor for commuters in the modern-age. Opportunities 
for personalization may enable selecting a route with less car accidents, or one that is more 
scenic, or perhaps a straight and flat route. Such personalization requires a data management 
framework that goes beyond a static road network graph. The proposed PreGo system is a 
novel attempt to develop a preference learning dynamic routing system. Key component of 
PreGo is a new data-structure termed Attribute Time Aggregated Graph (ATAG) that 
accommodates a variety of information sources ranging from user generated GPS traces, crime 
statistics, accident reports, and open-access maps to name a few. PreGo then supplements 
ATAG with ability to store, retrieve, and perform probabilistic inference of values depending on 
time of day of routing queries. In this paper we describe the PreGo system, the ATAG data-
structure, and the accompanying Time Parameterized Multi-Preference Shortest Path (TP_SP) 
algorithm to process multi-preference routing queries through a single traverse of the ATAG 
structure. We evaluate the utility of TP_SP algorithm to find best path(s) based on user 
specified start time and prove PreGo system’s efficiency and answer optimality. To further 
reduce the response latency, we introduce the bidirectional TP_SP algorithm that processes the 
query from the two ends at the same time. Detailed experimental evaluation using real and 
synthetic data demonstrate the efficiency and scalability of the PreGo system. 
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Title: Updating origin–destination matrices with aggregated data of GPS traces 
Authors: Ge, Qian, and Daisuke Fukuda 

Abstract: The practice of estimating origin–destination (OD) demand usually requires large-
scale travel surveys. To reduce the cost and time spent on surveys, individual trajectory data 
obtained from mobile devices has been used as an alternative dataset since the last two 
decades for OD estimation but also constrained in practice in some countries. To estimate OD 
matrices while protecting privacy, this study uses aggregated data of mobile phone traces to 
estimate work-related trips. The proposed approach is a sequential updater based on the 
maximum entropy principle. Trip production and attraction are firstly calculated by a non-linear 
programming problem followed by a matrix fitting problem to distribute trips to each OD pair. 
Numerical study shows that updated values are much closer to the synthesize real values than 
the referred ones. The case study in Tokyo further demonstrates that the proposed updating 
approach can track the change of travel pattern. 

Subject Areas: Coarse-grained travel data; Mobile phone data; Travel survey; Origin–
destination trip matrix estimation; Maximum entropy 
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Title: Simulation, numerical approximation and closed forms for joint discrete continuous 
models with an application to household vehicle ownership and use 
Authors: Cirillo, Cinzia, Yangwen Liu, and Jean-Michel Tremblay  

Abstract: Integrated models for multiple decision variables, not necessarily from the same 
family, are becoming possible thanks to the advances in econometrics and in the estimation 
techniques. Recently, probit type models have been proposed to model joint decisions for the 
flexibility offered by the multivariate normal to capture correlations across the different 
dependent variables. Ordered probit models are in general preferred to unordered probit for 
the saving in computational costs deriving from the closed mathematical form of the choice 
probabilities. In this study, we compare results obtained from unordered probit models 
estimated with simulation and numerical computation to those obtained from ordered 
discrete–continuous probit. The analysis is performed on household decisions concerning 
vehicle holding and mileage travelled and using data extracted from the 2009 National 
Household Travel Survey. Estimation results show that discrete–continuous unordered probit 
are superior to ordered structures in terms of goodness of fit, but produce comparable results 
when applied to predict behavioral changes. Model applications for policy analysis also reveal 
that income and density only affects marginally vehicle holding decisions and annual miles 
driven, while driving cost has a more significant effect on annual household mileage. 
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Vehicle ownership  – Vehicle miles travelled 
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Title: Traffic Congestion, Polycentricity, And Intraurban Firm Location Choices: A Nested Logit 
Model For The Los Angeles Metropolitan Area 
Authors: Hou, Yuting 

Abstract: This study empirically investigates traffic congestion effects on agglomeration 
through the lens of firm location decisions. A discrete choice model is applied to examine new 
establishments’ location choices within the Los Angeles metropolitan area. Employment 
centers are defined as the choice set to explore the nature and role of intraurban 
agglomerations. The results show that metro-wide congestion negatively affects the location 
choices of firms in the high-order office-related activities, while local congestion have positive 
impacts on those firms’ location decisions. In contrast, firms in production-related activities are 
positively influenced by regional congestion but are negatively affected by local congestion 
levels. 
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Title: An efficient protocol for authenticated and secure message delivery in vehicular ad hoc 
networks 
Authors: Liu, Yangwen, and Cinzia Cirillo 

Abstract: A national model of vehicle ownership and use is developed for the USA. Decisions 
about the number of cars owned by households and the annual miles traveled are jointly 
modeled using a discrete–continuous probit model, which has been estimated on the 2009 
National Household Travel Survey (NHTS) data. The model system covers four Census Regions 
(Northeast, Midwest, South and West) and three area types (urbanized area, urban clusters and 
rural). Models’ estimates have been applied to data extracted from the American Community 
Survey (ACS) to forecast household vehicle demand at county level. Results show that the 
national models are transferable to small areas with different geographical and socio-
demographic characteristics. 
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Title: An efficient protocol for authenticated and secure message delivery in vehicular ad hoc 
networks 
Authors: Lim, Kiho, and D. Manivannan 

Abstract: In Vehicular Ad hoc Networks (VANETs), anonymity of the nodes sending messages 
should be preserved, while at the same time the law enforcement agencies should be able to 
trace the messages to the senders when necessary. It is also necessary that the messages sent 
are authenticated and delivered to the vehicles in the relevant areas quickly. In this paper, we 
present an efficient protocol for fast dissemination of authenticated messages in VANETs. It 
ensures the anonymity of the senders and also provides mechanism for law enforcement 
agencies to trace the messages to their senders, when necessary. 
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Title: A Rasterization based Line Segment Intersection Algorithm for Urban Mobility 
Simulations 
Authors: Hernández, Benjamín, and Cheng Liu 

Abstract: We propose a fast GPGPU solution that uses OpenGL 4 rasterization, per-pixel linked 
lists and almost zero driver overhead functions to find intersections in Road Networks for Urban 
Mobility Simulations. Results show our solution offers a speed up of 87x over traditional 
methods. 

Subject Areas: Rasterization, Urban Mobility Simulations 
 
Availability: Hernández, Benjamín, and Cheng Liu. "A Rasterization based Line Segment 

Intersection Algorithm for Urban Mobility Simulations." Poster, GPU Technology Conference 

http://on-

demand.gputechconf.com/gtc/2016/posters/GTC_2016_Algorithms_AL_03_P6345_WEB.pdf  



Title: The effect of time interval of bus location data on real-time bus arrival estimations 
Authors: Rahman, Md Matiur, S. C. Wirasinghe, and Lina Kattan 

Abstract: One of the key components of real-time bus information systems is knowledge of bus 
locations in real time. With recent advancements in sensing and communication technologies, 
location data can be obtained frequently and incorporated into the estimation models. One 
important issue is determining the suitable time interval at which location data should be 
chosen as input for estimation models. This paper explores the impact of the time interval of 
real-time bus location data on the accuracy of bus arrival estimation. It also examines by how 
much, and at what distance, real-time arrival information can outperform information provided 
from a static schedule for a given estimation technique. This study also investigates the ‘cutoff 
horizon,’ the threshold horizon beyond which real-time information no longer outperforms 
information based on a particular static schedule, and how the cutoff horizon changes with the 
time interval of bus location data. 
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Title: A comparison of multiple behavior models in a simulation of the aftermath of an 
improvised nuclear detonation 
Authors: Parikh N, Hayatnagarkar HG, Beckman RJ, Marathe MV, Swarup S. 

Abstract: We describe a large-scale simulation of the aftermath of a hypothetical 10kT 
improvised nuclear detonation at ground level, near the White House in Washington DC. We 
take a synthetic information approach, where multiple data sets are combined to construct a 
synthesized representation of the population of the region with accurate demographics, as well 
as four infrastructures: transportation, healthcare, communication, and power. In this article, 
we focus on the model of agents and their behavior, which is represented using the options 
framework. Six different behavioral options are modeled: household reconstitution, evacuation, 
healthcare-seeking, worry, shelter-seeking, and aiding & assisting others. Agent decision-
making takes into account their health status, information about family members, information 
about the event, and their local environment. We combine these behavioral options into five 
different behavior models of increasing complexity and do a number of simulations to compare 
the models. 
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Title: Transport Survey Methods: Best Practice for Decision Making 
Authors: Zmud, Johanna 

Abstract: n/a 

Subject Areas: transport survey methods 
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Title: Extracting And Modeling Commuting Networks From Social Media Communication 
Authors: Mota DD, José OT 

Abstract: Commuting networks describe the flows of individuals from one location to another. 
These networks are present in many different application scenarios, including traffic modeling, 
infrastructure planning, and epidemic simulation. Traditionally, commuting networks are 
created using data from costly and outdated surveys. This dissertation shows how individual's 
location information can be data mined from social media communication and be used to build 
commuting networks. Some of the problems discussed in this dissertation include the quality 
aspects of location information obtained from social media and the lack of representation of 
social media users in the overall general population. Two models for commuting networks, the 
gravity model and the radiation model, are described and evaluated. This dissertation also 
presents GeoDigger, a tool that can be used to help researchers collect location information 
from Twitter, one of the most popular online social networks. GeoDigger can exclude non-
human social activity based on a machine learning technique adapted to work with imbalanced 
data. 

Subject Areas: commuting networks; social media communication; geodigger 
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Title: What Matters Most in Transportation Demand Model Specifications: A Comparison of 
Outputs in a Mid-size Network 
Authors: Chen, T. Donna, Kara M. Kockelman, and Yong Zhao 

Abstract: This paper examines the impact of travel demand modeling (TDM) disaggregation 
techniques in the context of medium-sized communities. Specific TDM improvement strategies 
are evaluated for predictive power and flexibility with case studies based on the Tyler, Texas, 
network. Results suggest that adding time-of-day disaggregation, particularly in conjunction 
with multi-class assignment, to a basic TDM framework has the most significant impacts on 
outputs. Other strategies shown to impact outputs include adding a logit mode choice model 
and incorporating a congestion feedback loop. For resource-constrained communities, these 
results show how model output and flexibility vary for different settings and scenarios. 

Subject Areas: Household travel survey; Add-on program; NHTS uses 
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8. Traffic Safety  

Title: Driving performance while using a mobile phone: A simulation study of Greek 
professional drivers 
Authors: Papadakaki M, Tzamalouka G, Gnardellis C, Lajunen TJ, Chliaoutakis J. 

Abstract: Purpose: The current study aims to assess the driving performance of professional 
drivers while using a mobile phone. Material and methods: A sample of 50 male professional 
drivers participated in the study. The sample was drawn conveniently from the professional 
drivers’ registries and the main taxi ranks. The inclusion criteria were: (a) age above 18 years, (b) 
possession of a driving license, (c) sufficient reading, writing, and communicating skills, (d) 
informed consent prior to participation. Laboratory tests were conducted using the VS500M 
driving simulator manufactured by Virage Simulation Inc. The intervention involved different 
tasks/assignments: (a) driving without using a mobile phone (Control time), (b) driving while 
having a conversation on the mobile phone, (Task_1), (c) driving while reading out loud text 
messages (Task_2) and, (d) driving while texting (Task_3). Differences in the driving 
performance between the control time and the time with assignments, were examined. The 
participants were evaluated on the followings outcome measures: (a) variation of the steering 
position per second, (b) following distance per second, (c) variation of the lateral lane position 
per second, and (d) sum of squared acceleration per second. Results: The analysis indicated that 
“variation of the steering position per second” was significantly affected by “text-message 
reading” [t(50) = −5.443; p < 0.0001] and “texting” [t(50) = −5.442; p < 0.0001]. A significant 
main effect was observed in terms of the “following distance per second” and the “variation of 
the lateral lane position per second” for all the three mobile phone assignments. Lastly, the 
“sum of squared acceleration per second” was significantly decreased during conversation on 
the phone [t(50) = 2.713; p = 0.009] as well as during texting [t(50) = 3.428; p = 0.001] as 
compared with the control time. Conclusions: The study is among the few existing experimental 
studies in a country with one of the highest road fatalities in Europe but with limited evidence 
on road traffic behaviour. This study could guide the design of large-scale simulation studies 
aiming to explore the impact of mobile phone on driving behaviour. 

Subject Areas:  Simulation; Professional drivers; Mobile phone; Texting; Text-message reading;  
Performance 
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Title: Joint Modeling Of Traffic Related Crashes: A Copula Based Approach 
Authors: Tammam Nashad 

Abstract: The study contributes to safety literature on transportation safety by employing 
copula based models for count frequency analysis at a macro-level. Most studies in the 
transportation safety area identify a single count variable (such as vehicular, pedestrian or 
bicycle crash counts) for a spatial unit and study the impact of exogenous variables. While the 
traditional count models perform adequately in the presence of a single count variable, it is 
necessary to modify these approaches to examine multiple dependent variables for each study 
unit. To that extent, the current research effort contributes to literature by developing two 
multivariate models based on copula methodology. First, a copula based bivariate negative 
binomial model for pedestrian and bicyclist crash frequency analysis is developed. Second, a 
multivariate negative binomial model for crashes involving non-motorized road users, 
passenger cars, vans, light trucks and heavy trucks is proposed. The proposed approaches also 
accommodate for potential heterogeneity (across zones) in the dependency structure. The 
formulated models are estimated using traffic crash count data at the Statewide Traffic Analysis 
Zone (STAZ) level for the state of Florida for the years 2010 through 2012. The STAZ level 
variables considered in our analysis include exposure measures, socio-economic characteristics, 
road network characteristics and land use attributes. A policy analysis is also conducted along 
with a representation of hotspot identification to illustrate the applicability of the proposed 
model for planning purposes. The development of such spatial profiles will allow planners to 
identify high risk zones for screening and treatment purposes. 

Subject Areas:  safety; copula based methods;  
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Title: Association of Graduated Driver Licensing With Driver, Non-Driver, and Total Fatalities 
Among Adolescents 
Authors: Zhu M, Zhao S, Long DL, Curry AE. 

Abstract: Introduction: Graduated driver licensing systems typically require an extended 
learner permit phase, and create night-time driving or passenger restrictions for adolescent 
drivers. Restricted driving might increase the use of alternative transportation to replace driving 
and consequently increase crashes and injuries for passengers, bus riders, pedestrians, and 
bicyclists. This study examined whether graduated driver licensing increases non-driver 
fatalities among adolescents, and whether it reduces total traffic fatalities combining drivers 
and non-drivers. Methods: Longitudinal analyses were conducted using data from the 
1995−2012 U.S. Fatality Analysis Reporting System. Adjusted rate ratios were estimated for 
being fatally injured in a crash according to: (1) presence/absence of a graduated driver 
licensing system; and (2) four levels of graduated driver licensing systems (absent, weak, 
medium, strong). Analyses were conducted in 2015. Results: Among adolescents aged 16 years, 
graduated driver licensing was not associated with increased passenger fatalities (adjusted rate 
ratio, 0.96; 95% CI=0.90, 1.03) or pedestrian and bicyclist fatalities (adjusted rate ratio, 1.09; 95% 
CI=0.85, 1.39), but was associated with an 11% reduction in total traffic fatalities. Among those 
aged 17 years, graduated driver licensing was not associated with increased fatalities as 
passengers, pedestrians, or bicyclists, and was not associated with reduced total traffic fatalities. 
Conclusions: In general, graduated driver licensing systems were not associated with increased 
fatalities as passengers, pedestrians, bicyclists, and bus riders. Graduated driver licensing 
systems were associated with reduced total fatalities of adolescents aged 16 years. 

Subject Areas:  graduated driver licensing systems; fatalities;  
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Title: Investigating Relationship between Driving Patterns and Traffic Safety using 
Smartphones Based Mobile Sensor Data 
Authors: Cetin, Mecit  

Abstract: In spite of various advancements in vehicle safety technologies and improved 
roadway design practices, roadway crashes remain a major challenge. While certain hotspots 
may be unsafe primarily due to the geometric features of these locations, in many cases the 
safety risk seems to be an outcome of the unsafe driving patterns along the roadway stretching 
downstream and/or upstream of the actual crash locations. Even though there is plenty of 
research on correlating safety measures to roadway characteristics and some elements of 
traffic flow (e.g., exposure, speed), there is no significant literature on analyzing the correlation 
between high-resolution speed and acceleration data and crash risks along highway segments. 
Collecting such high-resolution data is now feasible with the mobile consumer devices such as 
smartphones. Smartphones are now equipped with sensors capable of recording vehicle 
performance data at a very fine temporal resolution in a cost-effective way. The current project 
used this mobile sensor data to identify unsafe driving patterns and quantified the relationship 
between these driving patterns and traffic crash incidences. The models with microscopic traffic 
measures were shown to be statistically better than traditional models that only control for 
roadway geometry and traffic exposure variables. Also, from a methodological standpoint, 
generalized count models that provide more flexibility through spatial dependency, 
heterogeneous dispersion, and random parameter heterogeneity were found to perform better 
than standard Poisson and Negative Binomial models.  

Subject Areas:  Mobile sensors, crash frequency, speed, acceleration, count models, Poisson, 
Negative Binomial, generalized ordered response 
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Title: Prefrontal Cortex Activation and Young Driver Behaviour: A fNIRS Study 
Authors: Foy, Hannah J., Patrick Runham, and Peter Chapman 

Abstract: Driving is a task mainly reliant on the visual system. Most of the time, while driving, 
our eyes are constantly focusing and refocusing between the road and the dashboard or near 
and far traffic. Thus, prolonged driving time should produce visual fatigue. Here, for the first 
time, we investigated the effects of driving time, a common inducer of driver fatigue, on two 
ocular parameters: the accommodative response (AR) and the intraocular pressure (IOP). A 
pre/post-test design has been used to assess the impact of driving time on both indices. Twelve 
participants (out of 17 recruited) completed the study (5 women, 24.42 ± 2.84 years old). The 
participants were healthy and active drivers with no visual impairment or pathology. They 
drove for 2 h in a virtual driving environment. We assessed AR and IOP before and after the 
driving session, and also collected subjective measures of arousal and fatigue. We found that 
IOP and AR decreased (i.e., the accommodative lag increased) after the driving session (p = 0.03 
and p < 0.001, respectively). Moreover, the nearest distances tested (20 cm, 25 cm, and 33 cm) 
induced the highest decreases in AR (corrected p-values < 0.05). Consistent with these findings, 
the subjective levels of arousal decreased and levels of fatigue increased after the driving 
session (all p-values < 0.001). These results represent an innovative step towards an objective, 
valid, and reliable assessment of fatigue-impaired driving based on visual fatigue signs. 
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Title: Driving time modulates accommodative response and intraocular pressure 
Authors: Vera J, Diaz-Piedra C, Jiménez R, Morales JM, Catena A, Cardenas D, Di Stasi LL. 

Abstract: Driving is a task mainly reliant on the visual system. Most of the time, while driving, 
our eyes are constantly focusing and refocusing between the road and the dashboard or near 
and far traffic. Thus, prolonged driving time should produce visual fatigue. Here, for the first 
time, we investigated the effects of driving time, a common inducer of driver fatigue, on two 
ocular parameters: the accommodative response (AR) and the intraocular pressure (IOP). A 
pre/post-test design has been used to assess the impact of driving time on both indices. Twelve 
participants (out of 17 recruited) completed the study (5 women, 24.42 ± 2.84 years old). The 
participants were healthy and active drivers with no visual impairment or pathology. They 
drove for 2 h in a virtual driving environment. We assessed AR and IOP before and after the 
driving session, and also collected subjective measures of arousal and fatigue. We found that 
IOP and AR decreased (i.e., the accommodative lag increased) after the driving session (p = 0.03 
and p < 0.001, respectively). Moreover, the nearest distances tested (20 cm, 25 cm, and 33 cm) 
induced the highest decreases in AR (corrected p-values < 0.05). Consistent with these findings, 
the subjective levels of arousal decreased and levels of fatigue increased after the driving 
session (all p-values < 0.001). These results represent an innovative step towards an objective, 
valid, and reliable assessment of fatigue-impaired driving based on visual fatigue signs. 

Subject Areas:  Fatigue; Neuroergonomics; Ocular biomarkers; Road safety; Sleepiness; Time-
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Title: Oh Deer! Analyzing the Impact of RIT Expansion and Development on White-tailed Deer 
(Odocoileus Virginianus) and Vehicle Collisions from 1993-2014 
Authors: De Naples, Gina 

Abstract: Increases in both human and deer populations, combined with habitat loss, habitat 
fragmentation, and decreased predation, have led to increases in deer-vehicle collisions (DVCs). 
The development of RIT over the past 20 years mimics typical urban/suburban development 
patterns, with documented deer-vehicle collisions. This research examines deer-vehicle 
collisions in regards to campus development, notably Park Point, to determine whether 
collisions are increasing or decreasing and to evaluate landscape variables that might be 
contributing factors. Data from 1993-2014, contributed by the RIT Campus Safety Office and 
the Monroe County Sheriff Office are modelled using ArcGIS software. This research builds on a 
previous research project and includes data collection via a social media survey. Findings show 
that strike counts are down, and that the areas of focus have shifted more toward the south. 
People are currently seeing more deer toward the south side of campus, indicating that the 
deer are possibly shifting their habitat preferences toward the south side of campus, which 
identifies several potential focus areas for RIT. It is recommended that RIT’s Facilities 
Management Services consider adding speed bumps or an alternative method such as flashing 
lights to alert drivers when deer are in the area along the southern loop to reduce driver speed 
and reduce the possibility of a deer strike in this area. 
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Title: Too Close to Home? An Investigation into Crash Proximity Relative to Driver Residences 
in South Carolina 
Authors: Brown, Kweku, Wayne A. Sarasua, and Jennifer H. Ogle 

Abstract: A national survey by a major insurance company on 11,000 policy holders in 2001 
found that over 50% of crashes polled occurred within 5 miles from the residences of those 
involved in the crash. This paper investigates the proximity of traffic crashes from driver 
residences and how this relationship correlates with trip lengths. The lack of academic 
literature with regard to crash proximity to homes is one of the primary motivations for this 
paper. Previous studies identified in the literature were based on Euclidean distance rather 
than network distance. The 2001 insurance survey relied on self-reported distance data which 
could be either over-estimated or under-estimated. This research takes advantage of the 
network and spatial analysis capabilities of a geographic information system (GIS) to analyze 
crash location proximity to drivers’ residences. Driver data from nearly 700,000 crashes in 
South Carolina from 2007 to 2012 are used in the analysis. The analysis results suggest that 
approximately 35% of crashes occur within 3.5 miles of the driver’s residence. This percentage 
varies significantly from the survey results reported in 2001 which indicate that over 50% of 
crashes occur within 5 miles of the driver’s residence. The crash proximity distributions do not 
vary based on severity, gender, year, or fault. At 5 miles or less from home, the frequency 
distribution of crash proximity is lower compared to the National Household Travel Survey 
(NHTS) auto trip frequency distribution. At 20 and 30 miles from home, risk ratios for women 
are 10% and 41% greater than risk ratios for men. Overall, the findings of this research suggest 
that, considering only trip length, the probability of being involved in a fatal or injury crash is 
lower for trips closer to home. Future research could possibly identify factors that contribute to 
the lower probability of crashes occurring closer to home. 
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9. Transit Planning  

Title: Understanding Regional Disparities In Public Transit Performance Using Real time 
Transit Data 
Authors: Karner, Alex, Aaron Golub, and Celeste Chavis 

 
Abstract: The Moving Ahead for Progress in the 21st Century (MAP-21) act, signed by President 
Obama in 2012, indicated that explicit and objective performance targets should be set in the 
areas of congestion reduction, system reliability, and environmental sustainability, among 
others. The science of performance assessment is being driven forward by emerging data 
sources and declining storage costs. For public transit systems in particular, advances in the 
spatial and temporal representation of public transit supply, combined with emerging datasets 
that provide highly resolved information about the location and socio-economic nature of 
demand are opening up analytical possibilities for operations, planning, and optimization. 
These newer datasets allow for performance measures to be calculated at the level of 
individual stops in a transit network at any moment of the day. The key sources that reveal 
these precise understandings of public transit systems are route, schedule, and realtime 
position and trip updates from the general transit feed specification (GTFS) and GTFS-realtime 
formats. The former provides a static picture of expected service, while the latter provides 
precise information about vehicle positions and expected delays system-wide. 

The goal of this study is to demonstrate how these realtime data can be applied to 
provide insight into the distribution of public transit service across a region. A common 
approach to measuring transit performance is to perform a “gap analysis” that examines 
mismatches between supply and demand, with the goal of identifying locations where demand 
for transit is high and supply is low. Prior to this work, these measures were often created using 
expected or scheduled service which provides no information about the service actually 
delivered to patrons. For this study, we assembled both GTFS and GTFS realtime feeds for the 
metropolitan Boston area, gleaned from the Massachusetts Bay Transportation Authority 
(MBTA), to provide a more realistic picture of how transit performs in a region by incorporating 
real-time delay information into the analysis. 

For comparison, a traditional gap analysis was conducted using expected service 
information obtained through the static GTFS feed for bus trips during the morning peak period 
(7-9am). Using American Community Survey data, demand was operationalized using 
standardized race and income proportions that are summed and grouped into deciles at the 
level of census tract. A frequency-based measure of public transit supply was also deployed at 
the census tract level; supply was measured as the number of trips per hour reachable within 
0.5 miles of a transit stop as measured by distance along the pedestrian network. Consistent 
with the literature, transit supply and demand were found to be correlated. However, the 
traditional gap analysis does not take into account actual service provision. A novel measure of 
supply was developed by incorporating bus stop level delay using GTFS-realtime data, 
aggregated by census tract, where supply is measured as the difference of the standardized 
supply score from the standardized delay score. The results of the gap analysis with delay 
incorporated show a much more even distribution of transit service across demand deciles 



exists and that there is in fact no significant difference across demand deciles. This shows that 
when service delivery is considered, the results of schedule-based gap analysis is reversed due 
to the diminished quality of service cased by actual delays.  
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Title: Regional Sky Transit II 
Authors: Brien A Seeley 
 
Abstract: Regional Sky Transit (RST) is the name applied to a proposed system of ubiquitous, 
short-range, on-demand, affordable, point-to-point delivery of people by electrically-powered, 
autonomous, ultra-quiet Sky Taxis. The RST system relies upon easily accessible small, “pocket 
airparks” adequate for vertical or extremely short take off and landing (V/ESTOL) that allow the 
public to minimize ground travel time (GTT) on short trips within a highly populated mega-
region.  Regional Sky Transit was first presented in an AIAA paper at AVIATION 2015. That 
seminal paper has generated intense interest and inquiries leading to a number of follow-on 
explorations regarding RST’s viability, operational details, design requirements, and 
implementation plan. This paper presents those explorations along with an analysis of their 
significance. 
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Title: Potential health implications and health cost reductions of transit-induced physical 
activity 
Authors: Sener, Ipek N., Richard J. Lee, and Zachary Elgart.  
 
Abstract: Transit has the potential to increase an individual׳s level of physical activity due to the 
need to walk or bike at the beginning and end of each trip. Consideration of these health 
benefits would allow transit proponents to better demonstrate its true costs and benefits. In 
light of transit׳s potential health-related impacts, this study contributes to the growing 
discussion in the emerging field of health and transportation by providing a review of the 
current level of understanding and evidence related to the physical activity implications of 
transit use and its associated health cost benefits. Findings from the review revealed that 
transit use is associated with increased levels of physical activity and improved health outcomes, 
but the magnitude of these effects is uncertain. There were few studies that estimated the 
health care cost savings of transit systems, and those that did tended to be imprecise and 
simplistic. Objective physical activity measures and frequency-based transit measures would 
allow for greater consistency across studies and help more directly attribute physical activity 
gains to transit ridership. Additionally, research in this area would benefit from disaggregate 
estimation techniques and more robust health datasets that can be better linked with existing 
transit data. 
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Title: Exploring the Opinions of Passenger Rail Riders: Evidence From the Hoosier State Train 
Authors: Pyrialakou, V. Dimitra 
 
Abstract: Ridership on Midwest passenger rail lines has been steadily increasing over the past 
two decades. Between 2005 and 2014, there has been a growth of more than 65 percent, much 
higher than the national average (approximately 30 percent for the same years). Nevertheless, 
a number of lines have discontinued their services or are in danger of discontinuance. For 
example, Kentucky Cardinal, operating between Chicago, Illinois and Louisville, Kentucky was 
discontinued in 2003, and the Three Rivers train, operating between Chicago, Illinois and New 
York, New York was discontinued in 2005. The Hoosier State train running between Indianapolis, 
Indiana and Chicago, Illinois would have faced the same fate recently, if not for the financial 
support that the state and communities have been providing since 2013. As of October 1, 2013, 
the State of Indiana, local communities, and Amtrak reached an agreement to support the 
Hoosier State line for the following fiscal year (2013–2014), and the agreement has continued 
ever since. In the meantime, the Indiana Department of Transportation (INDOT) was the first 
nationally to announce a Request for Proposals to seek competing solutions from independent 
providers, as allowed by the Passenger Rail Investment and Improvement Act of 2008 (PRIIA), in 
order to obtain private-sector competitive bids for the operation of the Hoosier State train. 
Recently, after many unfruitful attempts and many obstacles, INDOT reached an agreement 
with Iowa Pacific Holdings. The company has been providing the locomotives for the line since 
August 2015, and collaborates with Amtrak to keep the train in service, with a shared vision to 
increase service frequency, improve speed and maintain a reliable schedule, and provide better 
on-board amenities. However, to ensure the financial viability of the system and support any 
improvement or expansion, an increase in ridership is necessary. To achieve this, it is essential 
that we understand the opinions of Indiana residents, passengers of the Hoosier State train, 
and advocates of the line towards passenger rail. This paper presents the results of a survey 
that was conducted on board the Hoosier State train to solicit information pertaining to the 
perceived ease of use and usefulness of the passenger rail services, riders’ opinions, and other 
factors that might affect behavior toward passenger rail transportation, as well as factors that 
affect an individual’s mode choice in general, such as habitual automobile behavior, or external 
impedance factors like schedule and route restrictions. The survey was endorsed by INDOT and 
approved by Amtrak and Iowa Pacific Holdings. In addition, this paper presents how opinions 
toward passenger rail differ among different groups based on socioeconomic and demographic 
characteristics, familiarity with passenger rail transportation in general and the Hoosier State 
train specifically, and usage. Furthermore, in order to prioritize service improvements that can 
foster an increase in the Hoosier State ridership, this paper explores mode choice decisions 
through the use of a multi-attribute attitude model. 
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Title: Long-Distance Trips and Mode Choice in Illinois 
Authors: Auld J, Karimi B, Pourabdollahi Z, Mohammadian AK, Kawamura K.  
 
Abstract: Estimating demand for high speed rail systems in the U.S. is increasingly important as 
more resources and attention are given to the development of such systems. However, 
estimating the potential ridership poses unique challenges. Obtaining behavioral data to 
accurately predict potential customers’ market responses to a new and unfamiliar product is of 
paramount importance. However, there is a limited amount of travel survey data regarding 
potential high speed rail usage. This data is typically the main source of information for 
estimating travel demand for long distance trips that extend beyond urban area boundaries or 
planning regions for metropolitan planning organizations. Therefore, in order to conduct a 
study of high speed rail demand requires both understanding both how individuals currently 
travel and how they would travel if the new system was available. The focus of this paper is on 
collecting such data for a hypothetical high-speed rail system in the state of Illinois. A new 
mixed-mode stated-choice intercept survey was designed and implemented as both a paper 
and pencil instrument (PAPI) for use when pre-trip intercept was possible, and as a combination 
screener and follow-up internet-based Computer Aided Self Interview (CASI) survey. The stated-
choice survey was used to estimate hypothetical mode choice behavior. This was paired with a 
Computer-Aided Telephone Interview (CATI) personal travel survey, which is used to reveal 
respondents current long-distance travel characteristics. 
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Title: Transportation needs of low income population: a policy analysis for the Washington 
D.C. metropolitan region 
Authors: Serulle, Nayel Urena, and Cinzia Cirillo 
 
Abstract: Public transportation is part of the economic and social fabric of metropolitan areas, 
especially to low income individuals, whom are often totally dependent on this service for their 
daily activities. The role that transit plays on the connection between residential locations and 
employment opportunities is crucial in creating and implementing programs that will improve 
and maintain transit and vehicle ownership options viable for vulnerable segments of 
metropolitan residents. This study proposes the use of the logsum measure obtained from 
transportation demand models to assess the accessibility of a target population. In this sense, 
the Maryland State Travel model is used to evaluate the Washington Metropolitan area. This 
paper analyzes the socio-demographic characteristics of low income individuals, job availability, 
travel patterns and trip chaining and evaluates policies aiming at improving accessibility by car 
and public transport within the study area. The results show that policies promoting investment 
on public transportation would yield higher benefits to the low income population when 
compared to the ones that promote lowering vehicle operational cost. Interestingly, the results 
also highlight the fact that extremely low income households receive almost no benefit from 
these incentives, indicating that reasons other than lack of transportation means might be 
hindering them to reach job opportunities. 
 
Subject Area: Mode Choice Model, Daily Travel Pattern, Public Transit, Low Income Household, 
Consumer Surplus, Job Accessibility, Local Economic Development, Transit Fare, Household 
Travel Survey, Trip Chain, Work Trip, Transportation Mode, Rail Transit System, In-vehicle Travel 
Time, Work Commute 
 
Availability: Serulle, Nayel Urena, and Cinzia Cirillo. "Transportation needs of low income 
population: a policy analysis for the Washington DC metropolitan region." Public Transport 8.1 
(2016): 103-123. 
  



Title: Associations of public transport accessibility with walking, obesity, metabolic syndrome 
and diabetes 
 
Authors: Barr A, Bentley R, Simpson JA, Scheurer J, Owen N, Dunstan D, Thornton L, Krnjacki L, 
Kavanagh A. 
  
Abstract: Objective: To examine associations of public transport system accessibility with 
walking, obesity, metabolic syndrome and diabetes/impaired glucose regulation. Methods:  
Associations of public transport accessibility with self-reported walking for transport or 
recreation and measured biomarkers of chronic disease risk were estimated in 5241 adult 
residents of 42 randomly selected areas in Australia in 2004/05, drawn from the second wave 
of a population-based cohort study (AusDiab). Public transport accessibility was objectively 
measured using an adaptation of the Public Transport Accessibility Levels (PTAL) methodology, 
comprising both GIS derived spatial and temporal accessibility measures. Logistic regression 
models were adjusted for individual and environmental level covariates and clustering within 
areas. Results: Above median public transport accessibility was positively associated with a 
walking timeof more than the median 90 min per week (OR=1.28, 95%CI 1.03, 1.60) and 
walking above the recommended 150 min per week (OR=1.35, 95%CI 1.11, 1.63). There were 
no associations of public transport accessibility with obesity (OR=1.05, 95%CI 0.85, 1.30), the 
metabolic syndrome (OR=1.09, 95%CI 0.91, 1.31) nor diabetes/impaired glucose regulation 
(OR=1.11, 95%CI 0.94, 1.30). Findings were similar for a subgroup reporting no vigorous 
recreational physical activity. Conclusions: In this Australian sample, public transport 
accessibility was positively associated with walking at recommended levels, including for people 
who are not otherwise vigorously active. Significance: Walking is crucial for increasing physical 
activity levels and population health, as well as maximising public transport system efficiency. 
Building evidence on public transport accessibility and walking will enable governments to 
exploit this important synergy. 
 
Subject Areas: Public transport; Walking; Physical activity; Obesity; Metabolic syndrome; 
Diabetes 
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Title: Identifying Local Transit Resources for Evacuation 
 
Authors: Chester Wilmot, Ruijie Bian, Marlon Greensword, Alaa Shams 
  
Abstract: The purpose of this project was to establish an inventory of transit vehicles used by 
special needs and human services organizations in coastal Louisiana, and to incorporate the 
information into a GIS that would allow queries on the data base. The data was collected by 
means of a mail out/mail back survey within the context of transportation needs in an 
emergency. Online ArcGIS was used to allow quick assessment of transit resources and 
transportation demand that will arise in an emergency. Transportation demand from the 
general public was estimated recognizing the daily migration of the population and their 
location at different times of the day. The study found that the organizations surveyed were, in 
general, not enthusiastic about establishing an inventory of special needs and human services 
transit resources (a survey response rate of only12% was obtained). However, the vehicles they 
have at their disposal represent a substantial resource of specialized transportation. In addition, 
their drivers are a valuable resource in that they are generally well trained in catering to the 
special needs of their clients, and approximately one-half of them are prepared to provide their 
services in an emergency. The study concluded that means must be found to obtain greater 
participation of these organizations in establishing a full inventory and cooperating with each 
other during emergencies. 
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10. Travel Behavior  

Title: Declining Car Use In A Mega City Exploring The Drivers Of Peak Car Including 
Infrastructure Saturation  
Author: Fraser, Andrew, and Mikhail Chester 
 
Abstract: There is increasing evidence that vehicle travel in developed countries may have 
peaked, contradicting many historical travel demand forecasts. The underlying causes of this 
peaking are still under debate and there has been a mobilization of research, largely focused at 
national scales, to study the explanatory drivers. There is, however, a dearth of research 
focused at the metropolitan scale where transportation policy and planning are frequently 
decided. Using Los Angeles County, California, as a case study, we investigate the Peak Car 
theory and whether social, economic, and technical factors, including roadways that have 
become saturated at times, may be contributing to changes in travel behavior. After peaking in 
2002, vehicle travel in Los Angeles County declined by 3.4 billion (or 4.1%) by 2010. The effects 
of changing fuel prices, fuel economy, population growth, increased utilization of alternate 
transportation modes, changes in driver demographics, income, and freight are first assessed. It 
is possible, and likely, that these factors alone explain the reduction in travel. However, the 
growth in congestion raises questions of how a constricting supply of roadway network capacity 
may contribute to travel behavior changes. There have been no studies that have directly 
assessed how the maturing supply of infrastructure coupled with increasing demand affect 
travel behavior. We explore regional and urban factors in Los Angeles to provide insight into the 
drivers of Peak Car at city scales where the majority of travel occurs. The results show that a 
majority of the decline in VMT in Los Angeles can be attributed the rising fuel prices during the 
2000s. While overall roadway network capacity is not yet a limiting factor for vehicle travel 
there is some evidence that suggests that congestion along certain corridors may be shifting 
some automobile travel to alternatives. The results also suggest that the relative impact of any 
factor on travel demand is likely to vary from one locale to another and Peak Car analysis across 
large geographic areas obscures the nuisances of travel behavior at a local scale. 
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Title: Contacts and meetings: Location, duration and distance traveled 
Author: Tilahun, Nebiyou, and David Levinson 
 
Abstract: The study of travel for social activities presents layered challenges because of the 
temporal and spatial flexibility with which such activities can be undertaken and the changing 
set of decision makers involved in each activity episode. This paper seeks to answer a set of 
questions based on empirical data about how relationship, social network variables, purpose, 
personal and household constraints, location attributes, and interdependence between 
meeting duration, distance, and other meetings provide some structure to the observed social 
activity location and duration decisions. In particular, we investigate what attributes determine 
whether a meeting takes place in or out of home, and what explains the distance travelled and 
the duration of meetings. Empirically we show that in-home meetings tend to occur most often 
with close contacts and less often with distant contacts. When looking at duration and distance 
travelled, we find that relationship related variables have some of the largest impacts on the 
distance travelled and the duration of meetings as compared to other variables. We find that 
meeting durations with close contacts are on average almost 45 min longer, and that 
respondents are willing to hold these meetings about 1.5 miles (2.4 km) further away from their 
residences than they would with non-close contacts. Overall the paper illustrates that 
relationship type, as well as other meeting specific and demographic variables are important in 
explaining the location, duration and distance travelled for social meetings. 
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Title: Gender and Commuting Behavior: Evidence from the American Time Use Survey 
Author: Kimbrough G. 
 
Abstract: A wealth of research has shown that the commutes of American women are shorter, 
both in time and distance, than those of American men. This study takes advantage of a large, 
nationally representative dataset, the American Time Use Survey (ATUS), to examine this 
relationship. A basic labor supply model is presented, with testable predictions about 
relationships between commuting time and worker characteristics that could explain the 
gender gap. Additionally, the detailed commuting characteristics derived from the ATUS make 
possible an examination of gender differences in the character of commutes, including the 
number, length, and type of stops along the way. Results show that women tend to make more 
stops between home and work. Even controlling for marital status and the presence of children, 
women are more likely to be accompanied by children for their commute. Moreover, the stops 
made by women along this journey tend to be longer than those for men. These differences in 
commute character necessitate the use of a methodology that accounts for stop duration in the 
calculation of commuting time. Blinder-Oaxaca decompositions are performed to decompose 
the gender commuting gap by estimating a model in which these characteristics are fully 
interacted with gender. Results support two previously proposed explanations for the gender 
commuting gap, based on gender differences in wages and types of jobs held. The evidence 
does not support the explanation that women's greater household responsibility contributes to 
the gender commuting gap. 
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Title: Car Ownership and the Impact of Built Environment, Demographics and Transport 
Systems 
Author: Zolnik, Edmund J.  
 
Abstract: Auto ownership is one of the most important linkages between travel demand and 
land use. Residents in denser, urban or more transit accessible neighborhoods tend to own 
fewer cars. Car ownership influences almost all aspects of travel behavior, including travel 
frequency, travel distances, mode choice and time-of-day choice. At the same time, car 
ownership affects residential location choices, as households owning cars are less likely to 
choose urban neighborhoods than households without cars. This paper describes a new 
microscopic auto-ownership model that has been estimated with survey data. The model is 
fully integrated with a land use and a transportation model to capture: (1) how owning a car 
affects travel behavior and location choice; and (2) how the built environment and the 
transportation needs affect auto-ownership decisions. The model has been validated against 
census data and is fully operational. 

Subject Areas: Auto ownership, vehicle ownership, discrete choice, logistic regression, land-
use/transport interactions 
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Title: Inducing Demand by Expanding Road Capacity: Controlling for the Rebound Effect 
Author: Zolnik, Edmund J.  
 
Abstract: Expanding road capacity and raising fuel economy are two policy mechanisms to 
mitigate greenhouse gas (GHG) emissions, but each is susceptible to feedback effects that 
might offset their overall effectiveness at promoting sustainable transportation. Expanding road 
capacity engenders more traffic through the induced demand effect and raising fuel economy 
encourages more use through the rebound effect. Research on each feedback effect is evident 
in the sustainable transportation literature. However, research on their interaction is lacking. To 
fill this void, this article analyzes how additional road capacity and higher fuel economy interact 
to affect individual vehicle kilometers of travel (VKT) in metropolitan areas across the United 
States. The article pools individual data from the respective 2001 and 2009 National Household 
Travel Surveys (NHTS) and adopts a novel methodological approach known as multilevel 
modeling to estimate a three-level VKT model that nests individuals within vehicles within 
metropolitan areas. Data on fuel economy at the vehicle level provide an accurate estimate of 
the rebound effect and data on additional capacity at the metropolitan area level provide an 
accurate estimate of the induced demand effect. Results indicate that the feedback effects do 
indeed interact to affect individual travel behavior. Further research with three time points of 
individual data from the NHTS is necessary to establish a trend, but the empirical results 
suggest that the interaction between these feedback effects decreases their efficacy to mitigate 
GHG emissions. However, some of these effects could be offset by higher road and fuel prices. 

Subject Areas: Data transferability, trip rate, decision tree, travel demand, vehicle miles 
traveled 

Availability: Zolnik, Edmund J. "Inducing Demand by Expanding Road Capacity: Controlling for 

the Rebound Effect." Annals of the American Association of Geographers (2016): 1-16. 

http://www.tandfonline.com/doi/abs/10.1080/24694452.2016.1167584 

  

http://www.tandfonline.com/doi/abs/10.1080/24694452.2016.1167584


Title: Online shopping habits and the potential for reductions in carbon dioxide emissions 
from passenger transport  
 
Author: Rosqvist, Lena Smidfelt, and Lena Winslott Hiselius.  
 
Abstract: Opportunities for online shopping are transforming travel behaviour related to 
shopping, and they have the potential to reduce overall travel demands. This paper analyses 
the potential for reductions in carbon dioxide (CO2) emissions from passenger transport due to 
an increased use of online shopping in Sweden and adds to the broader picture of what 
potential growing online shopping might have on transport sustainability. This paper shows that 
there is a sustainability potential related to more sustainable travel habits by those who shop 
online more frequently. Calculations indicate that the predicted increase in online shopping 
behaviour together with the predicted increase of the Swedish population in 2030 would give a 
22% decrease in CO2 emissions related to shopping trips compared to 2012. Furthermore, if all 
travel is taken into account this would result in a 2% reduction in 2030 compared to total CO2 
emissions 2012. The paper furthermore discusses how these results might influence transport 
sustainability ambitions and policies. The discussion suggests that online shopping might 
facilitate reductions in CO2 emissions but above all, it could act as a facilitator for implementing 
other policies promoting a less car dependent planning regime including shopping localisation. 
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Title: Individual trip rate transferability analysis based on a decision tree approach 
Author: Fasihozaman Langerudi, Mehran, Taha Hossein Rashidi, and Abolfazl Mohammadian 
 
Abstract: Transferring trip rates to areas without local survey data is a common practice which 
is typically performed in an ad hoc fashion using household-based cross-classification tables. 
This paper applies a rule-based decision tree method to develop individual-level trip generation 
models for eight different trip purposes as defined in the US National Household Travel Survey 
in addition to daily vehicle miles traveled. For each trip purpose, the models are obtained by 
finding the best fitted statistical distribution to each of the final decision tree clusters while 
considering the correlation between the trip rates for other trip purposes. The rule-based 
models are sensitive to changes in demographics. The performance of the models is then tested 
and validated in a transferability application to the Phoenix Metropolitan Region. These models 
can be employed in a disaggregate microsimulation framework to generate trips with different 
purposes at the individual or household level. 

Subject Areas: Data transferability, trip rate, decision tree, travel demand, vehicle miles 
traveled 
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Title: Commuting in A Post-Baby Boomer World 
Author: Alan Pisarski, Steve Polzin, and Elaine Murakami 
 
Abstract: In 2011, the first baby boomers--defined as those born between 1946 and 1964--
reached age 65. Their move into retirement is causing a dramatic demographic shift, raising the 
question of how commuting will change in a post-baby boomer world. The labor force now 
includes generation X (born between 1965 and 1980) and the millennials (born 1981–2000). 
Together, these groups now surpass baby boomers in numbers in the workforce and therefore 
dominate the commuting population. The future of commuting may be very different from 
what it has been. Not only are the ages of workers changing, but so are the occupations that 
can be done remotely. In addition to the impacts of demographic changes and working from 
home, another trend is growing that might affect the traffic picture: the rapid transformations 
caused by technology’s influence. The presence of self-driving vehicles, for example, might well 
be felt on U.S. highways as early as 2030. In addition to demographic, economic, and 
technological changes, another trend is likely to affect the transportation outlook. Domestic 
migration of working-age people continues to favor the South and West, leading to highly 
varying growth rates across the Nation. Finally, the United States is recovering from a serious 
recession, raising uncertainties as to which changes are cyclical in character, and therefore 
likely to return to historical patterns as the economy recovers, and which are truly structural in 
nature, indicating more permanent change. For example, a substantial number of post-
recession jobs appear to be part time and thus might not contribute to peak-period travel in the 
same way as full-time employment would. These trends point to a complex and difficult time 
for forecasting. The answers needed by the transportation community to guide policy and 
planning might not be known until future data are available from the American Community 
Survey, which is released annually, and until completion of the 2015/2016 National Household 
Travel Survey. 
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Title: Classification of Tours in the U.S. National Household Travel Survey through Clustering 
Techniques 
Author: Miriam Pirra and Marco Diana 
 
Abstract: Tours are increasingly being considered as an appropriate unit of observation of 
mobility behaviors and are one of the key ideas underpinning contemporary activity-based 
modeling approaches. Identifying typologies of tours would benefit both modelers and decision 
makers, striving to set up more tailored actions aimed at promoting environmentally benign 
travel choices. Different a priori classifications based on activity kinds have been proposed, 
none of which seems clearly preferable on empirical grounds. This paper takes a 
complementary approach and defines a data-driven segmentation through a cluster analysis of 
tours that were derived from the trip records from a United States national survey. The 
socioeconomic characterization of each cluster is finally carried out to link travelers’ profiles 
with specific kinds of tours. Four main tour clusters have thus been identified: nonwork tours 
for compulsory activities done by young individuals, tours done by elder or retired persons, 
short and secondary tours within the travel day, and tours dominated by the working activity. 
Their relevance on a modeling and policy viewpoint is discussed. 
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Title: Modeling air passengers’ rescheduling strategies for airport service lines based on an 
empirical study with the aid of a virtual 3-D computer graphic environment 
Author: Xuan Liu & John M. Usher 
 
Abstract: This study investigates the rescheduling behavior of pedestrians using airport services 
based on air passengers’ socio-demographic information and environmental attributes of the 
airport. It is a part of an overall project involving the development of an intermodal simulator 
for analyzing pedestrian traffic within intermodal facilities, which requires an understanding of 
pedestrian behavior. This paper presents a Multinomial Logit (MNL) model for simulating the 
rescheduling decision making behavioral responses of air passengers. A stated preference 
survey incorporating the use of a virtual 3D computer-graphic model is employed for data 
collection. The resulting data is then used for model estimation and validation. The empirical 
results show that the MNL model is able to predict air passengers’ rescheduling strategies. 
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Title: Assessing the Effect of Compressed Work Week Strategy on Transportation Network 
Performance Measures 
Author: Duddu, Venkata R., and Srinivas S. Pulugurtha 
 
Abstract: The focus of this paper is on evaluating and assessing the effect of a compressed work 
week strategy (say, not working a day each week) on transportation network performance 
measures such as link-level traffic speed, travel time, and volume-to-capacity ratio using data 
gathered for the Charlotte metropolitan area, North Carolina. The results obtained indicate that 
reducing 15% to 20% of work commute during the morning peak hours using compressed work 
week strategy would increase traffic speeds by up to 5 mph on at least 64% of center-lane miles 
(sum of the length of the center line of all lanes of traffic for each selected link). It would also 
decrease the travel time by up to two minutes on at least 61% of center-lane miles. 

Subject Areas: compressed work week; transportation network performance measures 

Availability: Duddu, Venkata R., and Srinivas S. Pulugurtha. "Assessing the Effect of Compressed 
Work Week Strategy on Transportation Network Performance Measures." A Message from the 
JTRF Co-General Editors 3 54.2 (2015): 57. 
http://www.trforum.org/journal/downloads/2015v54n2.pdf#page=59 
  

http://www.trforum.org/journal/downloads/2015v54n2.pdf#page=59


Title: A Theoretical and Methodological Framework to Analyze Long-Distance Pleasure Travel 
Author: Sivaraman, Vijayaraghavan 
 
Abstract: The United States (US) witnessed remarkable growth in annual long distance travel 
over the past few decades. Over half of the long distance travel in the US is made for pleasure, 
including visiting friends and relatives (VFR) and leisure activities. This trend could continue 
with increased use of information and communication technologies for socialization, and 
enhanced mobility being achieved using fuel-efficient (electric/hybrid) and technology 
enhanced vehicles. Despite these developments, and recent interest to implement alternate 
mass transit options to serve this market, not much exists on the measurement, analysis and 
modeling of long distance pleasure travel in the U.S.  

Statewide and national models are used to estimate long distance travel, but these are 
predominantly trip-based models, making it difficult to understand long distance trips as 
collection of household-level travel behavior. This form of travel behavior has been studied a 
lot in tourism, but in a piecemeal manner, such as to (from) a specific destination. Further, most 
of these studies are confined to analyzing leisure market, with VFR market gaining recognition 
only recently. In essence, annual household long distance pleasure travel behavior needs to be 
studied in a comprehensive manner rather than as isolated trips. This is because, most of these 
household travel decisions are undertaken considering their annual time and monetary budget, 
and their perceived cost to travel to one (or more) destination for given pleasure purpose on 
one (or more) occasion using a given mode of travel. Thus, the main objective of this 
dissertation is to develop a comprehensive behavioral model framework to analyze the above-
discussed annual household long distance pleasure travel choices.  

To start the above effort, it is first required to collect detailed annual household travel 
data, last collected over two decades ago (e.g.: ATS, 1995). No such recent effort has been 
pursued due to the significant labor and economic resource required to undertake it. There 
exist recent surveys (NHTS, 2001), but collected over a shorter (four week) period, and require 
significant processing even to arrive at aggregate annual travel estimates. Second, besides 
surveys, there is a need for additional data to estimate households’ annual pleasure travel 
budget, and their cost to travel and stay at each of their potential destination choices, which 
are not readily available.  

Thus, as the first goal, this dissertation analyzes long distance travel reported across 
historical surveys (NPTS; ATS; NHTS), to understand the differences in their definition, 
enumeration of purpose and collection methods. The intent here is twofold, first to conceive a 
method to estimate annual travel from surveys with shorter collection period. Further, the 
second intent is to gather travel patterns from these historical datasets such that it informs the 
second goal of this dissertation, i.e. development of a behavioral framework to analyze annual 
household pleasure travel. To this effect, this research also analyzes pleasure expenditures 
using Consumer Expenditure Survey (CEX, BLS) data. Interestingly, the analysis reveals CEX 
pleasure travel expenditure pattern to be similar to the travel pattern reported for the same 
market segments in travel survey (ATS).  

Importantly, the above analysis informs the development of behavioral models, pursued 
as two distinct tasks to achieve the second goal. As the first task, a novel econometric model 
and forecasting procedure is developed to analyze a household’s annual long distance leisure 



travel decisions. Specifically, a households’ time spent across one (or more) destination and 
travel mode to such destination for leisure is modeled subject to time and money budget 
constraints. In this methodological framework, the destination choice is modeled as a 
continuous variable (time at destination) using Multiple-Discrete Continuous Extreme Value 
model (MDCEV). While, travel mode choice to these destination(s) are modeled as a discrete 
choice, through a nested Multinomial Logit Model (MNL), with price variation introduced across 
the above choice of destination(s) and travel modes (air/ground). This required estimating 
annual monetary budgets, travel cost and per night lodging cost for each sample household, 
with each of them having 210 potential destinations and 2 travel mode choices respectively.  

The second task, involved the development of a broader national model system to 
analyze households’ annual pleasure travel decisions such as: choice (duration) at destination(s), 
travel purpose (VFR or leisure), mode (airplane or auto) choice and trip frequencies to these 
destination(s) using the same dataset. It was modeled in two stages, with the first stage 
estimating households’ annual pleasure time budget using a stochastic frontier model. This 
budget was then used as constraint to analyze households’ annual choice of destination and 
purpose using a nested MDCEV-MNL model in the second stage. A log sum variable from a 
nested joint multinomial logit model of trip frequency and mode choice for each purpose (VFR 
or leisure) is also introduced as input at this stage. This model was then validated using a 
prediction procedure, and further applied to test a policy scenario (increase in travel cost). The 
above national pleasure travel demand model could be further enhanced by including 
monetary constraints and price variation as in the first task. Overall, the model system 
proposed in this dissertation forms the foundation for a national comprehensive long distance 
travel model. This could be achieved through inclusion of other prominent travel purpose such 
as business and commuting to the national travel demand model presented in this research. 
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Title: The Impacts of Shoulder Days on Non mandatory Activity Duration: A Time-Use Analysis 
Based on 2009 NHTS Survey 
Author: Asgari H, Jin X, Srinivasan S, Hu F.  
 
Abstract: This study is intended to explore the temporal variations observed in non-mandatory 
activity involvement from a time-use analysis perspective. Five non-mandatory activities 
including “Household maintenance”, “Personal maintenance”, “Social”, “Meal” and “Exercise” 
are examined in terms of activity duration. More importantly, this study emphasizes on the 
impacts of shoulder days (Mondays and Fridays) on non-mandatory activity duration as there 
has been a tendency to ignore the roles of these two days of the week compared to typical mid-
weekdays. A structural equations model (SEM) is developed to investigate 1) How non-
mandatory activities compete with each other in view of time budget allocation, 2) How activity 
durations very across different segments (days) of the week, and 3) How observed differences 
could be correlated with socioeconomic and demographic attributes. Temporal variations are 
captured through the incorporation of a weekday category variable (Monday, Midweek, and 
Friday), and the associated interaction effects with various personal and household 
characteristics. The model results reveal significant interaction effects, confirming the 
hypothesis that people do show temporal preferences on shoulder days compared to typical 
mid-weekday for non-mandatory errands. The data applied in this study was obtained from the 
2009 National Household Travel Survey (NHTS). 
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11. Trend Analysis and Market Segmentation  

Title: Analysis of the Effectiveness of Varying Car-sharing Business Models 
 
Author: William Tong, Sachin Govind, Ankit Agarwal, David Xu, George Moe 

Abstract:  Our goal was to develop a model that can be used by car-sharing service companies 
to evaluate their business models and maximize their customer base. To do so, a model was 
created for each of the three major car-sharing service types in different city environments. The 
first step to developing these models is to provide a more accurate representation of the 
driving habits of individuals. To do so, the population data is separated into bins determined by 
the factors of miles travelled and the amount of time that the user is in the car. Normally, the 
bins are separated into high, medium, and low based on the 30th and 70th percentiles (as can 
be seen in papers such as those by Fama and French), but another table with bins separated by 
20 percent was created to gain a better distribution of the data. As expected, the greater 
majority of driving instances are either short distance trips that require little time or longer 
trips that require more time. From this a company is able to decide which service would be 
optimal to cater for the needs of their consumer base. We then modeled each city topologically 
and figured out what cities had the most potential to implement a model. We determined that 
Richmond Virginia was the best place to implement a new solution because of its currently 
unoccupied area. We then conducted a Monte Carlo simulation that reflected the normal 
interactions between users and transportation within a city containing car-sharing businesses. 
From this we were able to determine which program(s) was the most popular within a normal 
city. We determined that the Round Trip business model would be the most popular within a 
generic city. Finally, in order to account for increases in self-driving cars and green-tech cars, we 
modified the simulation to assume that all service cars were self-driving and made use of clean 
energy. As a result, the utilities of each car-sharing plan was altered, accommodating for the 
ability of the car to arrive at the user’s doorstep, thus removing the negative utility of having to 
walk to the station, and increasing the utility of using a green-tech car. We determined that the 
One-Way business model is the best model to implement in a generic city. Therefore, we 
conclude that the One-Way model is the best suited model to implement in Richmond, Virginia. 
In addition, the One-Way model is the ideal service for any business within a city that focuses 
on self-driving and/or green-tech cars. We recommend that a company start with a Round Trip 
model and monitor the rise of self- driving/green vehicles within the area. From there they may 
decide to switch to the One-Way model. 
 
Subject Areas: Monte Carlo Simulations; car-sharing 
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Title: Development Of Regional Optimization And Market Penetration Models For The Electric 
Vehicles In The United States  
 
Author: Noori, Mehdi 

Abstract:  Since the transportation sector still relies mostly on fossil fuels, the emissions and 
overall environmental impacts of the transportation sector are particularly relevant to the 
mitigation of the adverse effects of climate change. Sustainable transportation therefore plays 
a vital role in the ongoing discussion on how to promote energy insecurity and address future 
energy requirements. One of the most promising ways to increase energy security and reduce 
emissions from the transportation sector is to support alternative fuel technologies, including 
electric vehicles (EVs). As vehicles become electrified, the transportation fleet will rely on the 
electric grid as well as traditional transportation fuels for energy. The life cycle cost and 
environmental impacts of EVs are still very uncertain, but are nonetheless extremely important 
for making policy decisions. Moreover, the use of EVs will help to diversify the fuel mix and 
thereby reduce dependence on petroleum. In this respect, the United States has set a goal of a 
20% share of EVs on U.S. roadways by 2030. However, there is also a considerable amount of 
uncertainty in the market share of EVs that must be taken into account. This dissertation aims 
to address these inherent uncertainties by presenting two new models: the Electric Vehicles 
Regional Optimizer (EVRO), and Electric Vehicle Regional Market Penetration (EVReMP). Using 
these two models, decision makers can predict the optimal combination of drivetrains and the 
market penetration of the EVs in different regions of the United States for the year 2030.   

First, the life cycle cost and life cycle environmental emissions of internal combustion 
engine vehicles, gasoline hybrid electric vehicles, and three different EV types (gasoline plug-in 
hybrid EVs, gasoline extended-range EVs, and all-electric EVs) are evaluated with their inherent 
uncertainties duly considered. Then, the environmental damage costs and water footprints of 
the studied drivetrains are estimated. Additionally, using an Exploratory Modeling and Analysis 
method, the uncertainties related to the life cycle costs, environmental damage costs, and 
water footprints of the studied vehicle types are modeled for different U.S. electricity grid 
regions. Next, an optimization model is used in conjunction with this Exploratory Modeling and 
Analysis method to find the ideal combination of different vehicle types in each U.S. region for 
the year 2030. Finally, an agent-based model is developed to identify the optimal market shares 
of the studied vehicles in each of 22 electric regions in the United States. The findings of this 
research will help policy makers and transportation planners to prepare our nation’s 
transportation system for the future influx of EVs.  

The findings of this research indicate that the decision maker’s point of view plays a vital 
role in selecting the optimal fleet array. While internal combustion engine vehicles have the 
lowest life cycle cost, the highest environmental damage cost, and a relatively low water 
footprint, they will not be a good choice in the future. On the other hand, although all-electric 
vehicles have a relatively low life cycle cost and the lowest environmental damage cost of the 
evaluated vehicle options, they also have the highest water footprint, so relying solely on all-
electric vehicles is not an ideal choice either. Rather, the best fleet mix in 2030 will be an 
electrified fleet that relies on both electricity and gasoline. From the agent-based model results, 
a deviation is evident between the ideal fleet mix and that resulting from consumer behavior, in 



which EV shares increase dramatically by the year 2030 but only dominate 30 percent of the 
market. Therefore, government subsidies and the word-of-mouth effect will play a vital role in 
the future adoption of EVs. 
Subject Areas: Electric Vehicles, Life Cycle Cost, Environmental Damage Cost, Water Footprint, 
Market Penetration, Inherent Uncertainty, Stochastic Optimization, Agent Based Modeling, 
Exploratory Modeling and Analysis. 
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Title: Bibliography and Technical Appendices to Intercity Passenger Rail in the Context of 
Dynamic Travel Markets 
 
Author: Stephane Hess 

Abstract:  n/a 
 
Subject Areas: Trends by Generation, Long Distance Travel, Attitudinal Theories, Hybrid Models, 
Environmental Motivations/strategies, Information Technologies, productivity of time, 
application of market segmentation techniques 
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Title: M3 Challenge Third Place, $10,000 Team Prize 
 
Author: Coach: Steven Hess Students: Niyant Narang, Gianna Miggins, Michael Wu, Anna Song, 
Alexander Ju 

Abstract: Ever since the invention of the mass produced automobile in the beginning of the 
20th century, the automobile has become a vital part of life around the world, especially in 
America. 95% of American households own at least one car, and 85% of working people in 
America get to work by car [1]. However, these times are changing. Due to controversy over the 
environmental footprints of cars and the massive amounts of oil needed to fuel these cars, an 
increasing percentage of the working class of America are using car-sharing. This relatively new 
concept is defined by the US Department of State as a process where shared cars owned by 
private companies parked throughout dense metropolitan areas and university campuses can 
be rented, based on a variety of factors, by members at any hour of the day [1]. 

Our job consists of three main parts: one, to determine the percentage of US drivers in 
varying categories based on the amount of time driven per day and the number of miles driven 
daily; two, to deduce which of four car-sharing methods would attract the most participation in 
different cities throughout the country; and three, to then account for the impact of new 
environmentally friendly automobile technologies and change our model to rerank the 
aforementioned cities in terms of citizen participation. 

To build a model for the first task, we first determined the definitions of low, medium, 
and high mileage and time spent driving. Using mileage caps from insurance companies, we 
defined less than 20.548 miles per day to be low, between 20.548 and 41.096 miles to be 
medium, and greater than 41.096 miles to be high [2]. We then determined the time group 
bounds by multiplying the previous bounds by the ratio of average time spent driving annually 
to average miles driven annually to define low as less than 0.71 hours per day, medium being 
between 0.71 and 1.42 hours, and high as above 1.42 hours. A cumulative probability 
distribution of miles driven per day was created, and probabilities from that function were 
multiplied with estimated probabilities of a driver being in the low, medium, or high group 
given their mileage group. 

Our second assignment was to build a model to determine the expected participation of 
several cities in car-sharing programs like Zipcar. Once we built the basic model, we were then 
tasked with analyzing three other variants, which were a) a system of jockeys who manually 
reposition cars after one-way trips, b) a station system where users drop off and pick up cars at 
stations, and c) a private system, where multiple individuals privately share ownership of a car. 
We constructed a model, based on factors such as income distribution, population, Cost of car-
sharing, average commuting time, and car availability to estimate each city’s participation, 
measured on the car shares index. Our results indicated that the basic structure of a traditional 
per hour or per day charge would lead to the most participation in the four cities given. 
Finally, we adjusted our model to consider the effects of new technological developments such 
as self-driving cars, and alternative energy sources. After accounting for the change in cost that 
these new technologies caused, we determined that the traditional hourly- or daily-based 
system, coupled with new alternative energy sources was the most appealing for consumers. 
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Title: The Effect of Market Size on Fuel-Saving Technology Adoption in Passenger Vehicles 
 
Author: Klier T, Linn J, Zhou YC  

Abstract: Passenger vehicle fuel economy standards in the United States and many other 
countries will require substantial new vehicle fuel economy improvements over the next 
decade. Although economic theory suggests that vehicle manufacturers adopt greater fuel-
saving technologies for vehicles with larger market size, there is no empirical evidence on the 
role of market size in passenger vehicle technology adoption. This paper documents a strong 
connection between market size, as measured by sales, and technology adoption. Using 
variation in consumer demographics and purchasing patterns to account for the endogeneity of 
market size, we find that a 10 percent increase in market size raises vehicle fuel efficiency by 
0.3 percent, as compared to a mean improvement rate of 1.4 percent per year over 1997-2013. 
Moreover, fuel prices affect efficiency primarily via market size rather than other channels. 
Historically, fuel price and demographic driven market size changes have had large effects on 
fuel-saving technology adoption. Furthermore, fuel economy standards, a feebate, or fuel taxes 
would induce firms to adopt fuel-saving technologies on their most efficient cars, thereby 
polarizing the fuel efficiency distribution of the new vehicle fleet. 

Subject Areas: passenger vehicles, technological change, market incentives, innovation 
incentives 
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Title: Analysis of the relationship between internet usage and allocation of time for personal 
travel and out of home activities: Case study of Scotland in 2005/6 
 
Author: Le Vine, Scott, Charilaos Latinopoulos, and John Polak 

Abstract: There is much debate among transportation researchers, practitioners, and 
policymakers regarding how the opening up of the online world is impacting on people’s 
physical spatio-temporal patterns. This paper presents a novel analysis of the relationship 
between internet usage and time use, with time spent traveling (during the course of a 24-h 
day) and aggregate time spent at out-of-home activities analyzed separately. The empirical 
analysis draws on the Scottish Household Survey, which contains a unique combination of a 
one-day travel diary paired with a pseudo-diary of online behavior that captures three distinct 
dimensions of internet activity: the amount of time that respondents spend online per week, 
the types of tele-activities that they perform, and where they access the internet. The empirical 
findings include both ceteris paribus statistical association of specific dimensions of internet 
usage and aggregate (multi-dimensional) relationships. The latter suggest that (in the context of 
this dataset), internet usage correlates positively, net of confounding effects, with both time 
spent traveling and time spent at out-of-home activities. 

Subject Areas: Time use; Travel time budget; Internet usage 
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Title: Survey Looks at Cedar Valley Travel Patterns 
 
Author: Waterloo Cedar Falls Courier  

Abstract: press release for 2016 NHTS in Waterloo 
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Title: Arizona, national surveys help chart state's transportation future 
 
Author: YourWestValley.com 

Abstract: press release for 2016 NHTS in Arizona 
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Title: MPO survey will ask your views on transportation 
 
Author: www.businessrecord.com 

Abstract: press release for 2016 NHTS in Des Moines Area MPO 
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Title: Caltrans, FHA Urge Californians to Complete Transportation Survey 
 
Author: SCVnews.com; local television for Santa Clarita  

Abstract: press release for 2016 NHTS  
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Title: USDOT revives National Household Travel Survey 
 
Author: Transportation Infrastructure News Daily Reports 

Abstract: press release for 2016 NHTS  
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Title: Arizona Transportation Department Asks Residents To Log How They Get From Points A 
To B 
 
Author: Kathy Ritchie 

Abstract: press release for 2016 NHTS in Arizona 
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Title: Creative Cities Research In Penang, Malaysia: A Review Of Conceptual And 
Methodological Framework 
 
Author: Leng KS, Badarulzaman N, Samat N, Sirat M, Dawood SR. 

Abstract: A heightened interest in the notions of ‘creative cities, creative industries and 
creative economy’ has propelled research in these emerging areas of the New Economy. As an 
emerging area, some conceptual and methodological issues need to be addressed prior to 
adopting the creative city paradigm as part of the strategic and policy framework towards a 
creative economy. This paper presents a review of key conceptual and methodological issues 
that need to be considered when conducting research on creative cities in Malaysia. The 
conceptual and methodological issues relating to creative cities and creative industries should 
be addressed and dealt with in order to facilitate an enabling framework for contemporary 
research in this emerging area. 
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Title: Smoking prevalence in urban and rural populations: findings from California between 
2001 and 2012 
Author: Leng KS, Badarulzaman N, Samat N, Sirat M, Dawood SR. 

Abstract: Background: Tobacco smoking and related health problems are still major public 
health concerns in the United States despite the declining smoking prevalence. Objectives: This 
study explored differences in smoking prevalence between urban and rural areas potentially 
relevant to tobacco control efforts in California. Methods: Public use adult smoking data from 
the California Health Interview Survey (CHIS) between 2001 and 2011–2012 were analyzed. A 
total of 282 931 adults were surveyed across the six CHIS cycles. A ZIP code-based geographic 
classification (Urban, Second-City, Suburban, and Town/Rural) was used to examine the 
association between smoking prevalence and area of residency. Results: The overall smoking 
prevalence in California decreased from 17.0% in 2001 to 13.8% in 2011–2012. Within each 
CHIS cycle, the Town/Rural areas had the highest smoking prevalence, followed by Urban and 
Second-City areas, and Suburban areas had the lowest. Pooled data from all CHIS cycles showed 
a similar pattern, with rates in Urban, Second-City, Suburban and Town/Rural areas being 
15.2%, 15.2%, 13.1% and 17.3%, respectively. Weighted multivariate logistic regression analysis 
indicated significantly higher odds of smoking in Urban, Second-City and Town/Rural areas 
compared to Suburban areas (all adjusted odds ratios > 1.10), although this trend varied by 
race/ethnicity, being present in non-Hispanic Whites and not present in Hispanics. Conclusions: 
Town/Rural and Urban populations of California are consistently at higher risk of smoking than 
Suburban populations. These results indicate a need for population-specific tobacco control 
approaches that address the lifestyle, behavior, and education of disparate populations within 
the same state or region. 
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Title: Development of an agent-based model for regional market penetration projections of 
electric vehicles in the United States 
 
Author: Noori, Mehdi, and Omer Tatari 

Abstract: One of the most promising strategies recommended for increasing energy security 
and for mitigating transportation sector emissions is to support alternative fuel technologies, 
including electric vehicles. However, there is a considerable amount of uncertainty regarding 
the market penetration of electric vehicles that must be accounted for in order to achieve the 
current market share goals. This paper aims to address these inherent uncertainties and to 
identify the possible market share of electric vehicles in the United States for the year 2030, 
using the developed Electric Vehicle Regional Market Penetration tool. First, considering their 
respective inherent uncertainties, the vehicle attributes are evaluated for different vehicle 
types, including internal combustion engine, gasoline hybrid, and three different electric vehicle 
types. In addition, an agent-based model is developed to identify the market shares of each of 
the studied vehicles. Finally, market share uncertainties are modeled using the Exploratory 
Modeling and Analysis approach. The government subsidies play a vital role in the market 
adoption of electric vehicle and, when combined with the word-of-mouth effect, may achieve 
electric vehicle market share of up to 30% of new sales in 2030 on average, with all-electric 
vehicles having the highest market share among the electric vehicle options. 
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