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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 2015 to
December 2015. 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:

Bicycle and Pedestrian Studies
Demographic Trends

Energy Consumption

Environment

Policy and Mobility

Special Population Groups

Survey, Data Synthesis, and Other Applications
Traffic Safety

. Transit Planning

10. Travel Behavior

11. Trend Analysis and Market Segmentation
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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 94* Annual Meeting and
can be found in the 2015 TRB Annual Meeting Compendium of Papers.

Please note that this 2015 compendium consists of approximately 379 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

Investigating next generation's cycling ridership to promote sustainable
mobility in different types of cities Maria Kamargianni

Abstract: The aim of this paper is to develop a mode to school choice model to quantitatively
evaluate the impact of various bicycle services and facilities on adolescents' mode choice
behaviour. Stated preference (SP) scenarios specifically designed for this survey were used to
elicit preferences for bicycle facilities and infrastructure, such as bike-lanes and bicycle parking
places, and also for the availability of safety courses for school goers. The estimated mode
choice model, which explicitly considers taste heterogeneity and panel effects, was tested with
data collected in different types of cities (urban, rural and insular) of two different countries
Greece and Cyprus, enabling comparisons in adolescents' travel behaviour across different
geographical areas. The sample consisted of 9554 adolescent who yielded 20,432 SP responses
for model estimation. Our results show that the prevalent factors affecting bicycle choice differ
across different types of cities. Bad weather conditions affect the most the choice of bicycle in
urban areas, while the most significant variable for rural areas is the percentage of cycleway
coverage in the route between home and school. The availability of bicycle parking spaces at
the schoolyard and the availability of school courses regarding how to walk and cycle with
safety, also increased the bicycle utility in all five areas considered. Finally, three policy
scenarios were tested to investigate modal split under various cycling policies.

Subject Area: Bicycle; Cycle lanes/ways; Cycling to school; Policies; Adolescents; Different types
of cities; Sustainable mobility

Availability: Kamargianni, Maria. "Investigating next generation's cycling ridership to promote
sustainable mobility in different types of cities." Research in Transportation Economics (2015).
http://www.sciencedirect.com/science/article/pii/S0739885915000621



Health impact assessment of active transportation: A systematic review
Natalie Mueller, David Rojas-Rueda, Tom Cole-Hunter, Audrey de Nazelle, Evi Dons,
Regine Gerike, Thomas Gétschi, Luc Int Panise, Sonja Kahlmeier, Mark Nieuwenhuijsen

Abstract: Objective: Walking and cycling for transportation (i.e. active transportation, AT),
provide substantial health benefits from increased physical activity (PA). However, risks of
injury from exposure to motorized traffic and their emissions (i.e. air pollution) exist. The
objective was to systematically review studies conducting health impact assessment (HIA) of a
mode shift to AT on grounds of associated health benefits and risks. Methods: Systematic
database searches of MEDLINE, Web of Science and Transportation Research International
Documentation were performed by two independent researchers, augmented by bibliographic
review, internet searches and expert consultation to identify peer-reviewed studies from
inception to December 2014. Results: Thirty studies were included, originating predominantly
from Europe, but also the United States, Australia and New Zealand. They compromised of
mostly HIA approaches of comparative risk assessment and cost—benefit analysis. Estimated
health benefit-risk or benefit—cost ratios of a mode shift to AT ranged between - 2 and 360
(median = 9). Effects of increased PA contributed the most to estimated health benefits, which
strongly outweighed detrimental effects of traffic incidents and air pollution exposure on
health. Conclusion: Despite different HIA methodologies being applied with distinctive
assumptions on key parameters, AT can provide substantial net health benefits, irrespective of
geographical context.

Subject Area: Active transportation; Air pollution; Health impact assessment; Mode shift;
Physical activity; Traffic incident
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Demographic Factors And Workplace To Active Transportation Use In The
United States: A Secondary Analysis Of 2009 NHTS Data Tyler David Quinn

Abstract: Active transportation is defined by any transportation modality that requires human
energy to perform. While the benefits of participating in active transportation are known, and
are similar to that of regular exercise, participation rates within the United States are still very
low. PURPOSE: To examine the relationships of demographic and workplace factors with active
transportation use and active commuting within a United States population-based sample.
METHODS: The 2009 National Household Travel Survey data was used to examine 6
demographic factors (age, gender, family income, education level, race, and household
geographic location) as well as 5 workplace factors (time to work, distance to work, flextime
availability, option to work from home, and work start time). The demographic factors were
examined across active transportation use (walking, biking, or either) and active commuting
(walking, biking, or either). The workplace factors were examined across active commuters
(walking, biking, or either). Unadjusted frequencies, adjusted odds ratios, and adjusted
prevalences were found for each factor. RESULTS: Increased odds of active commuting were
seen in those with lower age, who were males, with lower income, who lived in an urban area,
and who were more highly educated. Increased odds of active transportation use were seen in
those who were of lower age, had lower income, were urban dwellers, had higher education,
were male bikers, and were female walkers Odds of active commuting were increased with the
availability of a flexible schedule, the option to work from home, a shorter time to work, a
smaller distance to work, and a work arrival time between 11AM — 4PM. CONCLUSION: Mostly
expected demographic factor relationships were found after adjustment for the other
demographic factors. All workplace factors were found to be significantly related to active
commuting behavior. These relationships should be considered and leveraged in governmental
policy decisions, health promotion programming, workplace wellness programming, and
workplace policy to possibly increase active transportation use within the United States.
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Active Transportation by Transit-Dependent and Choice Riders and Potential
Displacement of Leisure Physical Activity Rodriguez, Joel

Abstract: Public transit users are expected to have higher levels of active transportation (AT,
walking and bicycling) because they often need to walk to and from transit. Surveys in
Baltimore and Seattle (n = 1,622) revealed that transit users performed more AT than nonusers,
especially when dependent on transit. Health benefits and impacts of their limited travel
options are discussed. Choice transit riders, who use transit and have a car, and dependent
transit riders, who are limited to transit use, are compared for differences in AT and leisure
physical activity time (LPA). Less LPA is explored as a consequence of the additional AT.

Subject Area: automobile availability; lack of time; leisure; neighborhood; time use; walkability;
walking
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Walkability Study for School Accessibility: Case Study of the San Juan, Puerto
Rico Elementary Schools Rodriguez, Joel

Abstract: Geographic Information Systems (GIS) mapping applications have proven to be an
integral part in school site planning. However, most school site planning does not take
walkability into account. This study describes a method to measure how walking access to
schools was affected by the closure of elementary schools in the San Juan County. Recent
studies in students walking to school in the US have found that there has been a major
decrease overall (National Household Travel Society 2013). Using population density and
dasymetric mapping, the number of students in each parcel in the San Juan School County was
estimated. A walkability service area was derived from a network dataset using the functional
classification of roadways from the Federal Highway Administration (FHWA). Accessibility was
calculated % miles away from the school using the service areas before and after school closure.
It was determined that after school closure pedestrian accessibility and total distance walked to
school did not change significantly. Network analysis represents a direct approach that assesses
accessibility and physical barriers of the urban environment. Combining the walkability service
area and the population per parcel, student accessibility was calculated. The use of this
methodology will allow a better assessment for the school site planning and can be used to
develop initiatives that will promote walking to and from school.
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Understanding Spatiotemporal Patterns of Biking Behavior by Analyzing
Massive Bike Sharing Data in Chicago Xiaolu Zhou

Abstract: The growing number of bike sharing systems (BSS) in many cities largely facilitates
biking for transportation and recreation. Most recent bike sharing systems produce time and
location specific data, which enables the study of travel behavior and mobility of each
individual. However, despite a rapid growth of interest, studies on massive bike sharing data
and the underneath travel pattern are still limited. Few studies have explored and visualized
spatiotemporal patterns of bike sharing behavior using flow clustering, nor examined the
station functional profiles based on over-demand patterns. This study investigated the
spatiotemporal biking pattern in Chicago by analyzing massive BSS data from July to December
in 2013 and 2014. The BSS in Chicago gained more popularity. About 15.9% more people
subscribed to this service. Specifically, we constructed bike flow similarity graph and used
fastgreedy algorithm to detect spatial communities of biking flows. By using the proposed
methods, we discovered unique travel patterns on weekdays and weekends as well as different
travel trends for customers and subscribers from the noisy massive amount data. In addition,
we also examined the temporal demands for bikes and docks using hierarchical clustering
method. Results demonstrated the modeled over-demand patterns in Chicago. This study
contributes to offer better knowledge of biking flow patterns, which was difficult to obtain
using traditional methods. Given the trend of increasing popularity of the BSS and data
openness in different cities, methods used in this study can extend to examine the biking
patterns and BSS functionality in different cities.

Subject Area: bike share, land use, recreation, behavior, transportation infrastructure,
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Bicycle-pedestrian grants awarded in the Rutland Region Mountain Times

Abstract: On Sept. 24, the Vermont Agency of Transportation (VTrans) announced awards
through the Bicycle and Pedestrian Program to five Rutland County towns for infrastructure
projects to facilitate bicycle and foot travel.

Subject Area: bicycle injury; fatality
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Using Webcams and Crowds to Study Active Transportation J. Aaron Hipp, Alicia
Manteiga, Amanda Burgess, Abby Stylaniou, and Robert Pless

Abstract: Active transportation opportunities and infrastructure are an important component
of a community’s design, livability, and health. Features of the built environment influence
active transportation, but objective study of the effects of built environment improvements on
active transportation is challenging. Outdoor temperature is known to be a common barrier to
active transportation, yet there is limited information examining the interaction between
temperature, built environment improvements, and active transportation. In this case study,
20,529 publicly available webcam images from two intersections in Washington, D.C., were
used to examine the impact of an improved crosswalk on active transportation. A crowdsource,
Amazon Mechanical Turk, analyzed image data. Temperature data was collected from the
National Oceanic and Atmospheric Administration. Summary analyses demonstrated slight, bi-
directional differences in the number of images with pedestrians and bicycles captured before
and after the enhancement of the crosswalks. Chi-square analyses revealed these changes were
not significant. In general, pedestrian presence increased in images captured during moderate
temperatures compared to images captured during hot or cold temperatures. Chi-square
analyses of one intersection indicated the crosswalk improvement may have encouraged
walking in more uncomfortable outdoor temperatures. The methods employed provide an
objective, cost-effective alternative to traditional means of examining the effects of built
environment changes on active transportation. The use of webcams to collect active
transportation data has applications for community policymakers, planners, and health
professionals. Future research should work to validate this method in a variety of settings as
well as across different built environment and community policy initiatives.

Subject Area: bicycle injury; fatality

Availability: Hipp, J. Aaron, et al. Using Webcams and Crowds to Study Active Transportation
BEPHC| Georgia Institute of Technology| Atlanta, GA Georgia Institute of Technology BEPHC|
Georgia Institute of Technology| Atlanta, GA. http://bephc.gatech.edu/blog/using-webcams-
and-crowds-study-active-transportation



http://bephc.gatech.edu/blog/using-webcams-and-crowds-study-active-transportation
http://bephc.gatech.edu/blog/using-webcams-and-crowds-study-active-transportation

As More Adults Pedal, Their Biking Injuries And Deaths Spike, Too NPR

Abstract: More adults across the country are strapping on helmets and hopping on bikes to get
to work. That's good news for people's hearts and waistlines, but it also means more visits to
the emergency room.

Hospital admissions because of bike injuries more than doubled between 1998 and 2013,
doctors reported Tuesday in JAMA, the journal of the American Medical Association. And the
rise was the biggest with bikers ages 45 and over.
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Share the road Rutland Herald Opinion/Commentary

Abstract: The deaths of three bikers in Vermont this year in collisions with drivers has raised
the profile of biker safety. While biking is not necessarily a year-round commuting option in
Vermont, due to the cold and snow, the demand and the growth in users means we need to
adjust how we plan for our transportation future.
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Cycling 101 Needn't Be Collision Course The New York Times

Abstract: Cycling as recreation, sport and transport has exploded in recent years, with
continued growth likely as more locales install bike lanes and bike-share programs. But as you
might expect, with that growth has come an increase in bike-related injuries.
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Do characteristics of walkable environments support bicycling? Toward a
definition of bicycle-supported development Christopher D. Muhs & Kelly ]. Clifton

Abstract: Does walkability equate with bikeability? Through a comprehensive review of studies
of the built environment and bicycling, including mode choice, route choice, safety, and urban
design literature, this paper addresses this question. Previous work has raised the issue that the
two modes are functionally different, despite them often being combined into a nonmotorized
category, and has highlighted research challenges. Existing studies of bikeability have largely
focused on infrastructure. This paper contributes to the literature on bicycling and the built
environment by providing a thorough review of past research with a focus on the relationships
between land use, urban form, and bicycling. Highly walkable and highly bikeable environments
are quite different, and there is little consistency in the built-environment attributes associated
with cycling across studies. We postulate that this inconsistency is due in part to a disconnect
between theory and methods of measuring the environment for cycling along with data
limitations, including sample sizes and our understanding being based mainly on cross-sectional
data. Many research opportunities are present for land-use planning policies now that planning
for cycling is a top priority for cities and regions across the world.
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Changing Perceptions Of Cycling In The African American Community To
Encourage Participation In A Sport That Promotes Health In Adults Adriana
Torcat, Talia McCray, and Teri Durden

Abstract: This study introduces two interventions designed to influence perceptions of cycling
among African Americans. Results from the 2001 National Household Transportation Survey
reveal that African Americans cycle at two-thirds the rate of White and Hispanic Americans
(Pucher and Renne, 2003). Moreover, African Americans are less likely to possess alternative
transportation modes like a bicycle (Royal and Miller-Steiger, 2008). Researchers suggest that
cycling disparities are linked to negative perceptions among inexperienced cyclists and non-
cyclists —including African Americans (McCray et al, 2010). An important consideration in
analyzing why African Americans generally do not cycle is that of perception. The purpose of
this study is to address negative perceptions of cycling that inhibit bicycle use, including a lack
of experience, knowledge, and safety. Few studies exist that explore race or ethnic-specific
reasons for low levels of physical activity and this information is needed to increase physical
activity among minority groups (Rogers, et al. 2007). By examining perceptions of cycling
among African Americans, this study builds on existing literature and fills a significant void in
addressing the lack of bicycle ridership in the African-American community.

Subject Area: Cycling, African American, Intervention, Safety-Training, Analysis of Means, AOM,
Exploratory Factor Analysis, EFA
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Happy Wanderer: Biking, beers highlights of Coastal Rail Trail Ginny Prior
Abstract: n/a
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Routledge Handbook of Transportation. Chapter 9 Pedestrian
Transportation." Christopher Monsere, Nick Foster, Todd Borkowitz, Sirisha Kothuri,
Matthew Downey and Robert Bertini

Abstract: In many locations, streets have been designed and operated primarily for use by
motor vehicles. In many urban areas, however, it is becoming more common for streets to be
viewed as significant public places. Bicycling, walking and other human-powered forms of
travel- commonly referred to as active transportation are gaining increased design attention for
their associated economic, environmental and health benefits. New designs are being applied
that modify streets to better meet the mobility needs of all users, and to be safer, more
sustainable, resilient, multimodal and economically beneficial. Active transportation facilities
that focus on moving people have a key role to play in this transformation. This Chapter
provides an overview of the design assumptions and considerations for pedestrian facilities.
Following a brief review of safety trends and discussion of general design philosophy, the
chapter presents design inputs (dimensions and performance and an overview of typical
facilities for pedestrians. The design review includes operations, primarily at signalized
intersections. The chapter primarily references US-based design standards and documents.
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Spatial variation in local road pedestrian and bicycle crashes." Musinguzi,
Abram, and Deo Chimba

Abstract: Pedestrians and bicyclists use different roadways varied along socioeconomic and
demographic factors which make them vulnerable to crashes. This paper conducts cluster
analysis in GIS to verify the spatial variation of pedestrian and bicycle crashes with respect to
socioeconomic and demographics in Tennessee. By understanding which factors are particularly
significant to these groups, planning, design and safety improvements can be identified to
address these non-motorized trip safety concerns
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Active Transportation Surveillance — United States, 1999-2012 , MPH;
Geoffrey P. Whitfield, PhD; Prabasaj Paul, PhD & Arthur Wendel, MD

Abstract: Five surveillance systems assess one or more components of active transportation.
The American Community Survey and the National Household Travel Survey (NHTS) both assess
the mode of transportation to work in the past week. From these systems, the proportion of
respondents who reported walking or bicycling to work can be calculated. NHTS and the
American Time Use Survey include 1-day assessments of trips or activities. With that
information, the proportion of respondents who report any walking or bicycling for
transportation can be calculated. The National Health and Nutrition Examination Survey and
the National Health Interview Survey both assess recent (i.e., in the past week or past month)
habitual physical activity behaviors, including those performed during active travel. From these
systems, the proportion of respondents who report any recent habitual active transportation
can be calculated.
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Exploring thresholds of built environment characteristics for walkable
communities: Empirical evidence from the Seoul Metropolitan area Hyn-Joo
Eom & Gi-Hyoug Cho

Abstract: Numerous studies have shown that dense, well-connected, and diverse environments
are key features that promote walking. Accepting these finding as true, we hypothesized that
decreasing marginal effects may occur in the associations between the built environments and
walking. The purpose of this study was as follows: (1) to empirically test whether a non-linear
relationship between the two exists, and (2) to identify the threshold of the built environment
characteristics that promote walking. Using the 2012 Seoul Metropolitan Household Travel
Survey, this study analyzed 411,899 individuals’ travel behaviors and their neighborhood
environments. We calculated the population and street densities, and the Herfindahl—
Hirschman Indexes (HHI) of 1107 administrative units located within the study area.

The results of multilevel logit and linear models showed that these built environment
characteristics had a non-linear relationship with the occurrence and duration of walking. The
positive association with taking walking trips and negative association with taking private
vehicle trips were greatly reduced where gross density reaches beyond 9132-16,101
persons/km2. The positive influence of land-use mixture and street connectivity also showed
that the marginal number and duration of walking indicated a sharp decline at a certain
intensity of those characteristics.

The findings of the study imply that thresholds of density, street connectivity, and land-use
mixture levels that promote walking may exist within the existing context of the study area. We
hope that the findings of our study provide useful guidelines for those attempting to developing
walkable communities by modifying the characteristics of the built environment.

Subject Area: Built environment; Walking; Threshold
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Bicyclist Deaths Associated with Motor Vehicle Traffic — United States, 1975-
2012 jason Vargo, PhD; Benjamin G. Gerhardstein, MPH; Geoffrey P. Whitfield, PhD; &
Arthur Wendel, MD

Abstract: Physical activity, including bicycling, is linked with multiple health benefits (1).
However, although bicycles account for only about 1% of trips across all modes of
transportation, on a per trip basis, bicyclists die on U.S. roads at a rate double that of vehicle
occupants (2). In 2009, an estimated 392 billion trips (across all modes) were taken in the
United States, including 4.1 billion bicycle trips, and 33,808 deaths occurred on U.S roadways
(across all modes), including 630 bicyclist deaths (3—5). This report examines mortality trends
among cyclists using national collision data from the Fatality Analysis Reporting System (FARS)
for the period 1975-2012. Annual rates for cyclist mortality decreased 44%, from 0.41 to 0.23
deaths per 100,000 during this period, with the steepest decline among children aged <15
years. In recent years, reductions in cyclist deaths have slowed. However, age-specific cyclist
mortality rates for adults aged 35—-74 years have increased since 1975. Multifaceted
approaches to bicyclist safety have been shown to be effective in increasing bicycling while
decreasing traffic injuries and fatalities (1). With U.S. adults choosing to walk and cycle more,
implementation of these approaches might help counter recent increases in adult cyclist
deaths.
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Non-Motorized Travel: Analysis of the 2009 NHTS California Travel Survey
Add-On Data Estimating Total Miles Walked and Biked by Census Tract in
California Susan Handy & Deborah Salon

Abstract: Walking and bicycling as modes of transportation — traditionally called non-motorized
transportation or more recently labeled active travel — offer many benefits from a health
standpoint, in addition to economic, environmental, and equity benefits. Yet they represent a
small share of all travel in the U.S., which is less than 10% of all trips as of 2008. Although many
factors explain this situation, significantly higher levels of walking and bicycling in other
developed countries, including Denmark (26%), Germany (32%) and the Netherlands (47%), as
well as higher levels of bicycling within some communities in the U.S., suggest that policy
changes could bring a significant increase in the use of nonmotorized modes. Understanding
patterns of non-motorized travel and the factors that influence them, both the quality of the
environment and the characteristics of individuals, is critical for designing effective policies to
promote non-motorized travel. The objective of this project was to improve our understanding
of non-motorized travel in California and the factors that influence that travel.

To achieve this objective, the research team analyzed data from the National Household Travel
Survey (NHTS), focusing on the Calif. Addon data. Descriptive results showed who is walking
and bicycling, how much, and for what purposes. Modeling results identified key factors
associated with walking and bicycling, including environmental characteristics and individual
characteristics. The results helped practitioners in their efforts to develop effective policies to
increase non-motorized travel. The project produced four detailed research reports and an
executive summary describing results and their relevance for policy makers.
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Residential Density and Walk Access to Urban Rail Zoe Roller and Sherman Lewis

Abstract: Data from BART, Google maps, and block group census show that riders walking to
BART stations from home on average walk a little over half a mile to a station. There is no
correlation between residential density and walk access in the sixteen high-walk access stations
studied, but when certain downtown stations were removed, there is a strong correlation. The
reason seems to be that downtown stations with low walk to transit resulted from people not
needing to take BART to work; many are close enough to walk. Planners typically use half-mile
for planning transit orientation. However, since roughly 84 percent of walk access is up to 0.89
miles, planners should consider longer walks, along with other design and economic incentive
to shift travel mode.

Subject Area: Agent-based model; Utilitarian walking; Travel costs; Spatial segregation;
Socioeconomic disparities; Behavior feedback
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Plans for pavement or for people? The politics of bike lanes on the ‘Paseo
Boricua’ in Chicago, Illinois Amy Lubitow, Bryan Zinschlag , & bNathan Rochester

Abstract: Over the course of the past two decades, bicycling has become increasingly popular in
the USA. Although the rate of bike trips made in the USA has more than tripled since 1977, it is
relatively low compared with many European cities (Pucher et al., 2011a). In urban areas
throughout the USA, bicycling is increasingly being touted as an environmentally friendly way to
enhance transit choice as public transportation budgets are slashed and automobile
infrastructures remain congested. Discourse around the proliferation of bicycling infrastructure
development in American cities often obscures complex aspects of community-level choice
regarding transit, including the placement and implementation of bike lanes.

This paper seeks to explore the dynamic ways that community members and city planners
make sense of bike infrastructure development in Chicago, Illinois. Qualitative interviews and
participant observation were employed to clarify the community context of bike lane
development in a gentrifying area of the city. We find that community engagement is a critical
component of promoting the acceptance and use of bike infrastructure and discuss the role of a
community bike shop in facilitating community engagement around bicycling in the
neighbourhood of Humboldt Park, home to the second largest Puerto Rican community in the
USA.

Subject Area: bicycling infrastructure, Chicago, city bureaucracy, community, grassroots
organization, race, transport
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The Walking Renaissance: A Longitudinal Analysis of Walking Travel in the
Greater Los Angeles Area, USA Kenneth Joh, Sandip Chakrabarti, Marlon G.
Boarnet and Ayoung Woo

Abstract: Promoting walking travel is considered important for reducing automobile use and
improving public health. Recent U.S. transportation policy has incentivized investments in
alternative, more sustainable transportation modes such as walking, bicycling and transit in
auto-oriented cities such as Los Angeles. Although many past studies have analyzed changes in
walking travel across the U.S., there is little clarity on the drivers of change. We address this gap
by conducting a longitudinal analysis of walking travel in the greater Los Angeles area from
2001 to 2009. We use travel diary and household data from regional and national surveys to
analyze changes in walking trip shares and rates across our study area. Results show that
walking has significantly increased across most of Los Angeles, and that increases in walking
trips generally correspond with increases in population, employment, and transit service
densities. Estimates from fixed-effects regression analysis generally suggest a positive
association between population density and walking, and that higher increases in transit stop
density are correlated with increased walking trips to and from transit stops. These findings
illustrate how regional planning efforts to pursue a coordinated land use-transit planning
strategy can help promote walking in auto-oriented or vehicle adopting cities.

Subject Area: walking; transit; travel survey; longitudinal study; fixed-effects regression;
sustainable transportation
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Factors that Influences Pedestrian Intention to Cross a Road While using
Mobile Phone Hanan, Suhaila Abdul, Noor Fadhilah Said, Aida Amelia Mohd Kamel,
and Siti Azwin Farhana Che Amil.

Abstract: Road accident has been identified as a cause of injury and death around the world
including Malaysia. Among those who were killed and injured are pedestrian. There were few
studies investigated the cause of the accident that involved the pedestrian in the other country.
However, in Malaysia, as far as road safety and pedestrian is concerned, the research still at an
early stage. The theory of planned behavior (TPB) has been utilized widely in all research areas
including road safety and pedestrian. Thus, this theory was used to understand the psychosocial
factors that influence pedestrian intentional behavior. In particular, this paper examined the
extent to which the TPB influenced pedestrian intention to cross a road while using mobile
phone. This research utilized quantitative approach, that is a survey (n = 107). The result
indicated that subjective norm (SN) and perceived behavioral control (PBC) significantly
influenced intention to cross a road when using mobile phone. Thus, based on the result, it was
suggested that the safety awareness campaign and education should focus on SN and PBC e.g.,
Pedestrian Awareness Day.
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(2015): 116-121. http://www.econjournals.com/index.php/ijefi/article/view/1376
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Modeling Factors Influencing Commuter Cycling Routes: A Study of GPS
Cycling Records in Auburn, Alabama Michale Alexander Moore

Abstract: Road accident has been identified as a cause of injury and death around the world
including Malaysia. Among those who were killed and injured are pedestrian. There were few
studies investigated the cause of the accident that involved the pedestrian in the other country.
However, in Malaysia, as far as road safety and pedestrian is concerned, the research still at an
early stage. The theory of planned behavior (TPB) has been utilized widely in all research areas
including road safety and pedestrian. Thus, this theory was used to understand the psychosocial
factors that influence pedestrian intentional behavior. In particular, this paper examined the
extent to which the TPB influenced pedestrian intention to cross a road while using mobile
phone. This research utilized quantitative approach, that is a survey (n = 107). The result
indicated that subjective norm (SN) and perceived behavioral control (PBC) significantly
influenced intention to cross a road when using mobile phone. Thus, based on the result, it was
suggested that the safety awareness campaign and education should focus on SN and PBC e.g.,
Pedestrian Awareness Day.

Subject Area: cycling routes, GPS, Malaysia, TPB, safety, pedestrian

Availability: Moore, Michael Alexander. Modeling Factors Influencing Commuter Cycling
Routes: A Study of GPS Cycling Records in Auburn, Alabama. Diss. Auburn University, 2015.
https://holocron.lib.auburn.edu/handle/10415/4848



Prevalence of Dog Walking and Sociodemographic Characteristics of Dog
Walkers in the U. S.: An Update from 2001 Richards, Elizabeth A

Abstract: Objectives: To describe and estimate the prevalence of dog walking using a
nationwide sample. Methods: 2009 National Household Travel Survey data (N = 5100) were
analyzed for: duration of dog walks, number of dog walks/day, total dog walking minutes/day.
Results: In a one-day period, 67% of dog walkers took at least one walk 210 minutes, 20%
walked a dog for at least 30 minutes, and 28% took more than one dog walk. Older participants
and participants with children were more likely to accumulate > 30 minutes of dog walking in a
one-day period. Conclusions: A majority of dog walks occurred in bouts 2 10 minutes,
suggesting dog walking is a legitimate form of health-enhancing physical activity which
contributes to meeting physical activity guidelines.

Subject Area: Pets; Physical Activity; Walking

Availability: Richards, Elizabeth A. "Prevalence of Dog Walking and Sociodemographic
Characteristics of Dog Walkers in the US: An Update from 2001." American Journal of Health
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Distracted walking: Examining the extent to pedestrian safety problems
Mwakalonge, Judith, Saidi Siuhi, and Jamario White

Abstract: Pedestrians, much like drivers, have always been engaged in multi-tasking like using
hand-held devices, listening to music, snacking, or reading while walking. The effects are similar
to those experienced by distracted drivers. However, distracted walking has not received
similar policies and effective interventions as distracted driving to improve pedestrian safety.
This study reviewed the state-of-practice on policies, campaigns, available data, identified
research needs, and opportunities pertaining to distracted walking. A comprehensive review of
literature revealed that some of the agencies/organizations disseminate useful information
about certain distracting activities that pedestrians should avoid while walking to improve their
safety. Various walking safety rules/tips have been given, such as not wearing headphones or
talking on a cell phone while crossing a street, keeping the volume down, hanging up the phone
while walking, being aware of traffic, and avoiding distractions like walking with texting. The
majority of the past observational-based and experimental-based studies reviewed in this study
on distracted walking is in agreement that there is a positive correlation between distraction
and unsafe walking behavior. However, limitations of the existing crash data suggest that
distracted walking may not be a severe threat to the public health. Current pedestrian crash
data provide insufficient information for researchers to examine the extent to which distracted
walking causes and/or contributes to actual pedestrian safety problems.

Subject Area: Distracted walking; Pedestrian distractions; Public awareness campaigns; Walking
safety rules/tips; Pedestrian fatalities; Traffic fatalities

Availability: Mwakalonge, Judith, Saidi Siuhi, and Jamario White. "Distracted walking:
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PeopleForBikes: Much of what we thought we knew about women and bikes
was wrong Brian -staff

Abstract: PeopleForBikes says new analysis of its research into American bicycling shows that
many assumptions about women and bikes are wrong. The study of women and bicycling used
data from PFP’s participation study, released earlier this year. Regarding women and cycling,
the study showed that 45 million American women rode a bike outsides at least once last year,
compared to 59 million men. The gender gap was considerably smaller than that shown by
other studies; for example, the 2009 National Household Travel Survey found that just 24
percent of bicycle trips were made by women.

Subject Area: bicycle, women
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Energy Flux and its Role in Obesity and Metabolic Disease Gregory Hand and
Steven N. Blair

Abstract: In order to reverse the global obesity pandemic, there is a need for an enhanced
understanding of the energy dynamics that underlie the problem. To maintain a stable body
weight, energy intake must, over time, match or equal energy expenditure, a concept known as
energy balance. Obesity results from a positive state of energy balance (i.e. when energy intake
exceeds energy expenditure). However, recent research suggests that strategies to combat
obesity should focus on energy flux (the amount of calories going through a system), rather
than energy balance alone. In other words, it is easier to maintain weight loss at higher levels of
physical activity. Recent findings suggest that a high energy flux, maintained by increasing
energy expenditure, can improve an individual’s metabolic profile without changing weight.
Further understanding of this concept may help in the design of interventions to achieve and
maintain a healthy weight.

Subject Area: Energy balance, energy flux, obesity, metabolic disease

Availability: Hand, Gregory A., and Steven N. Blair. "Search Site."
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Analysing bicycle-sharing system user destination choice preferences:
Chicago’s Divvy system Ahmadreza Faghih-Imania & Naveen Eluru

Abstract: In recent years, there has been increasing attention on bicycle-sharing systems (BSS)
as a viable and sustainable mode of transportation for short trips. However, due to the
relatively recent adoption of BSS, there is very little research exploring how people consider
these systems within existing transportation options. Given recent BSS growth around the
world, there is substantial interest in identifying contributing factors that encourage individuals
to use these systems. The current study contributes to this growing literature by examining BSS
behavior at the trip level to analyze bicyclists’ destination preferences. Specifically, we study
the decision process involved in identifying destination locations after picking up a bicycle at a
BSS station, using a random utility maximization approach in the form of a multinomial logit
model (MNL). The quantitative frameworks developed have been estimated using 2013 data
from the Chicago’s Divvy system. In our modeling effort, we distinguish between BSS users with
annual membership and short-term customers with daily passes. The developed model should
allow bicycle-sharing system operators to plan services more effectively by examining the
impact of travel distance, land use, built environment, and access to public transportation
infrastructure on users’ destination preferences. Using the estimated model, we generated
utility profiles as a function of distance and various other attributes, allowing us to represent
visually the trade-offs that individuals make in the decision process. To illustrate further the
applicability of the proposed framework for planning purposes, destination station-choice
probability prediction is undertaken.

Subject Area: Bicycle sharing systems; Divvy Chicago; Destination choice; Location choice;
Multinomial logit model; Bicycle infrastructure

Availability: Faghih-Imani, Ahmadreza, and Naveen Eluru. "Analysing bicycle-sharing system
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44 (2015): 53-64. http://www.sciencedirect.com/science/article/pii/S0966692315000459



http://www.sciencedirect.com/science/article/pii/S0966692315000459

Albert Lea shows how walking and other healthy habits can rejuvenate a rural
community Jay Walljasper

Abstract: Albert Lea, MN is working to prove that healthy lifestyles like walking and good
nutrition are not just big city things.

Subject Area: walking, small town
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What is Causing the Worldwide Rise in Body Weight? Robin P Shook, Steven N
Blair, John Duperly, Gregory A Hand, Sandra M Matsudo, & Joanne L Slavin

Abstract: The worldwide rise in body weight has reached epidemic proportions and this has
serious public health consequences. Despite the universal recognition of this problem, its
causes are still debated: some attribute it to excess caloric intake; others blame a lack of
physical activity (PA); some implicate specific changes to micro- and macro-nutrients. During
the past century, government health agencies have developed guidance on healthy eating.
These, along with advances in agriculture and food manufacturing, have largely eliminated
nutrient deficiencies and helped reduce the consumption of fat. Over the past 60 years,
however, technological advances and shifts in the types of occupations prominent in
industrialized as well as developing countries have resulted in well-documented decreases in
energy expenditure. Energy intake must be balanced with energy expenditure in order to
prevent weight gain, and there is increasing evidence that this balance must be at a relatively
high level of energy flux. A program that was started in Sao Paulo in 1996 known as ‘Agita’ has
sought to motivate populations to engage in small amounts of physical exercise daily to tackle
growing obesity levels. This multi-agency initiative is one example of how to successfully
increase exercise within a community and scale both within (e.g. all states in Brazil) and across
many nations. Reducing caloric intake in whole populations is challenging especially at relatively
low levels of energy expenditure, and evidence suggests that there is a critical energy flux
threshold for regulating intake to achieve energy balance. Increasing PA, however, may be
more achievable than reducing intake. Activity raises caloric expenditure and can offset excess
intake. The implementation of programs to achieve greater PA is therefore vital if the
worldwide rise in body weight is to be halted, while we also need to implement programs to
help people eat smarter.

Subject Area: Physical activity, energy intake, energy expenditure, overweight, obesity
epidemic, diet, energy balance, energy flux, guidelines
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Utilitarian and Recreational Walking Differ in Their Associations with the
Built Environment Bumjoon Kang, Anne V. Moudon, Philip M. Hurvitz, & Brian E.
Saelens

Abstract: n/a
Subject Area: walking classification, built environment
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Biker Diet: Fuel your body properly to get the most benefit from your bicycle
Lynn Griffith

Abstract: Survey of Pedestrian and Bicyclist Attitudes and Behaviors reported that 18 percent of
the population over the age of 16 rode their bicycle at least once during the summer. A 2009
National Household Travel Survey reported that 11.9 percent of all trips taken in the U.S. are
done by walking or bicycling, an increase of 9.5 percent since 2001. The previous survey also
reported that 33 percent of those who ride their bikes ride for recreational purposes, 28
percent for exercise, and 17 percent for errands.

Subject Area: bicycle

Availability: www.therawfoodworld.com Biker Diet: Fuel your body properly to get the most
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From Minneapolis, Evidence That the Census Undercounts Walking and Biking
Angie Schmitt

Abstract: The U.S. Census is the most widely cited source of data about how Americans get
around. It’s updated regularly and it covers the whole country, but it comes up short in a
number of ways. The Census only asks about commute trips, and commuting only accounts for
about 16 percent of total household travel [PDF]. What happens when you measure the other
84 percent? Researchers at the University of Minnesota set out to design a better way to track
how people move around the Twin Cities region, and one key finding is that walking and biking
appear to be growing a lot faster than the Census indicates.

Subject Area: Census, Biking, UMN Survey
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Our View: Consider your bike as a transportation option Editorial Board
Rockford Register Star

Abstract: May is national Bike Month
Subject Area: Bicycle to work

Availability: Editorial Board Rockford Register Star, Our View: Consider your bike as a
transportation option RRstar.com, May 14, 2015.
http://www.rrstar.com/article/20150514/0OPINION/150519645



City of Turlock promotes bike to work week Elizabeth Arakelian

Abstract: It is Bike to Work Week and that means there is no better time to enjoy the spring
weather than getting on your bike and peddling to work. Cycling has been on the rise in recent
years as the number of trips made by bicycles in the United States has more than doubled from
1.7 billion in 2001 to 4 billion in 2009 according to the National Household Travel Survey. The
League of American Bicyclists ranked California as the eighth most bicycle friendly state in the
country in their 2015 listing.

Subject Area: Bicycle to work

Availability: Arakelian, Elizabeth, City of Turlock Promotes Bike to Work Week Turlock Journal,
May 12, 2015. http://www.turlockjournal.com/archives/29298/



The National Physical Activity Plan: A Call to Action From the American Heart
Association A Science Advisory From the American Heart Association William
E. Kraus, MD, FAHA, Chair; Vera Bittner, MD, MSPH; Lawrence Appel, MD, MPH, FAHA;
Steven N. Blair, PED, FAHA; Timothy Church, MD, MPH, PhD; Jean-Pierre Després, PhD,
FAHA; Barry A. Franklin, PhD, FAHA; Todd D. Miller, MD, FAHA; Russell R. Pate, PhD;
Ruth E. Taylor-Piliae, PhD, RN, FAHA; Dorothea K. Vafiadis, MS, FAHA; Laurie Whitsel,
PhD

Abstract: The health benefits of regular physical activity and the relation between physical
inactivity and chronic disease morbidity and mortality are well established. Also clear is the fact
that efforts to increase physical activity at the population level will require collective action by
government, nongovernment, for-profit, and nonprofit entities working together at the local,
state, and national levels. The US National Physical Activity Plan (NPAP), developed by the
National Physical Activity Plan Alliance, of which the American Heart Association (AHA) is a
member, is designed to facilitate this collective action, to help organizations from all sectors of
society work together to increase physical activity in all segments of the American population.
The purposes of this advisory are to summarize the data that describe the health benefits of
regular physical activity and the public health burden of low levels of physical activity, to
describe the NPAP and the role it will play in increasing population levels of physical activity,
and to encourage readers of Circulation to join the AHA’s efforts to promote its
implementation.

Subject Area: physical activity
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Walking distance, route choice, and activities while walking: A record of
following pedestrians from transit stations in the San Francisco Bay area
Hyungkyoo Kim

Abstract: With the goal of making more walkable urban environments, studies on pedestrian
behavior heavily rely on surveys or are increasingly using global positioning system tracking as
the main vehicle of collecting data. Alternatively, this study adopts following pedestrians, a
direct observation method, to examine pedestrians’ walking distance, route choice, and
activities while walking from transit stations. Following 139 pedestrians from Glen Park and
Rockridge BART stations in the San Francisco Bay Area to their final destinations on weekday
afternoons suggests three major findings. Pedestrians walked 548 m on average and up to
1100 m, exceeding 1/4 mile (400 m), a rule-of-thumb distance frequently implemented in
practice. Seventy-five per cent of the pedestrians walked along the main streets and twenty-
nine per cent chose to walk longer routes. Seventy-four per cent of them engaged in various
activities while walking, including shopping, window shopping, conversing with others and using
street furniture. This study provides not only quantitative findings that are consistent with
those from similar studies, but also descriptive information about pedestrian behavior, which
they rarely do.

Subject Area: walking distance; route choice; pedestrian activities; transit station area;
following pedestrians
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Transportation for the Twenty-First Century Designing Healthy Communities
and Active Lifestyles with Safe Routes to School Deb Hubsmith and Margaux
Mennesson

Abstract: A study released in spring 2013 by the US PIRG Education Fund shows that after
decades of steady growth, US driving rates have slowed and even stalled and that, in the long
term, Americans are unlikely to return to driving as much as they did before. The
groundbreaking report finds that millennials (the generation of people born between 1983 and
2000) drove 23 percent fewer miles on average in 2009 than they did in 2001 —a greater
decline in driving than any other age group. Millennials are also more likely than previous
generations to want to live in urban and walkable neighborhoods and are more open to
nondriving forms of transportation than older Americans. As millennials grow older and start
having families, how will communities evolve to serve the needs of those who value dense,
urban neighborhoods and walkable/bikeable centers with less reliance on driving?

When safety is paramount to parents, how will cities and towns ensure that children can safely
walk and bicycle to and from school and around the community? Safe Routes to School
programs will play an integral role in the way cities and towns serve these families now and in
the coming decades.

Subject Area: Safe Routes to School; millennials
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Walking beyond the Socioeconomic Status in an Objectively and Perceptually
Walkable Pedestrian Environment Zeynep Toker

Abstract: An extensive body of literature suggests that physical environment, physical activity,
and socioeconomic status (SES) are intrinsically linked to each other and to weight related
health problems. In this study, the role of objective and perceived pedestrian environment
characteristics (microscale measures) was explored in relation to people’s recreational walking
patterns in two neighborhoods with opposite SES. A total of 441 street segments were assessed
and a total of 133 questionnaires were conducted. The findings suggest that recreational
walking can take place beyond a neighborhood’s suggested SES when objective and especially
perceived microscale characteristics (pedestrian environment) are favorable.

Subject Area: physical environment, physical activity, socioeconomic status, public health
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Modeling spatial segregation and travel cost influences on utilitarian walking:
Towards policy intervention Yong Yang, Amy H. Auchincloss Daniel A. Rodriguez,
Daniel G. Brown, Rick Riolo, & Ana V. Diez-Roux

Abstract: We develop an agent-based model of utilitarian walking and use the model to explore
spatial and socio-economic factors affecting adult utilitarian walking and how travel costs as
well as various educational interventions aimed at changing attitudes can alter the prevalence
of walking and income differentials in walking. The model is validated against US national data.
We contrast realistic and extreme parameter values in our model and test effects of changing
these parameters across various segregation and pricing scenarios while allowing for
interactions between travel choice and place and for behavioral feedbacks. Results suggest that
in addition to income differences in the perceived cost of time, the concentration of mixed land
use (differential density of residences and businesses) are important determinants of income
differences in walking (high income walk less), whereas safety from crime and income
segregation on their own do not have large influences on income differences in walking. We
also show the difficulty in altering walking behaviors for higher income groups who are
insensitive to price and how adding to the cost of driving could increase the income differential
in walking particularly in the context of segregation by income and land use. We show that
strategies to decrease positive attitudes towards driving can interact synergistically with
shifting cost structures to favor walking in increasing the percent of walking trips. Agent-based
models, with their ability to capture dynamic processes and incorporate empirical data, are
powerful tools to explore the influence on health behavior from multiple factors and test policy
interventions.

Subject Area: Agent-based model; Utilitarian walking; Travel costs; Spatial segregation;
Socioeconomic disparities; Behavior feedback
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Charge your smartphone while you ride on this eco-friendly bamboo bicycle!
Heather Suhr

Abstract: n/a
Subject Area: bamboo bicycle; electricity generation

Availability: Suhr, Heather; The Raw Food World, Lifestyle, News, Science & Tech; 26, Jan. 2015
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Where does Bicycling for Health Happen? Analysing Volunteered Geographic
Information through Place and Plexus Greg P. Griffin & Junfeng Jiao

Abstract: Research on the role of bicycling for health through physical activity has been limited
by the lack of information on where bicyclists ride. New big data sources available through
smartphone-based applications provide a rich source to provide bicycle volume data more
comparable to the scale of information available for automotive and public transit modes. In
the case of smartphone apps for fitness tracking, results of this data can be used similar to the
growing application of global positioning systems for automotive travel surveying. The authors
evaluate data from Travis County, Texas for the purpose of determining where bicyclists ride,
primarily for fitness purposes. Ride trip volumes are evaluated with residential and
employment density, land use diversity, bicycle facilities and terrain to characterize places
chosen for bicycling for health. Though limited to bicycle rides and routes voluntarily logged
using the smartphone app, this method provides promise for applications in multi-modal
transportation planning and health impact assessment studies.

Subject Area: bicycling, health, crowdsourcing, VGI, GIS, built environment
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Public awareness of and support for infrastructure changes designed to
increase walking and biking in Los Angeles County Lauren N. Gase, Noel C.
Barragan, Paul A. Simon, Richard ]. Jackson, & Tony Kuo

Abstract: Objective: Policies to promote active transportation are emerging as a best practice
to increase physical activity, yet relatively little is known about public opinion on utilizing
transportation funds for such investments. This study sought to assess public awareness of and
support for investments in walking and biking infrastructure in Los Angeles County.

Method: In the fall of 2013, the Los Angeles County Department of Public Health conducted a
telephone survey with a random sample of registered voters in the region. The survey asked
respondents to report on the presence and importance of walking and biking infrastructure in
their community, travel behaviors and preferences, and demographics.

Results: One thousand and five interviews were completed (response rate 20%, cooperation
rate 54%). The majority of participants reported walking, biking, and bus/rail transportation
investments as being important. In addition, participants reported a high level of support for
redirecting transportation funds to active transportation investment — the population average
was 3.28 (between ‘strongly’ and ‘somewhat’ support) on a 4 point Likert scale.

Conclusion: Voters see active transportation infrastructure as being very important and support
redirecting funding to improve the infrastructure. These findings can inform policy-decisions
and planning efforts in the jurisdiction.

Subject Area: Walking; Bicycling; Active transportation
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Association between neighborhood walkability and GPS-measured walking,
bicycling and vehicle time in adolescents Jordan A. Carlson, Brian E. Saelens,
Jacqueline Kerr, Jasper Schipperijn, Terry L. Conway, Lawrence D. Frank, Jim E.
Chapman, Karen Glanz, Kelli L. Cain, & James F. Sallis

Abstract: Objectives: To investigate relations of walking, bicycling and vehicle time to
neighborhood walkability and total physical activity in youth.

Methods: Participants (N=690) were from 380 census block groups of high/low walkability and
income in two US regions. Home neighborhood residential density, intersection density, retail
density, entertainment density and walkability were derived using GIS. Minutes/day of walking,
bicycling and vehicle time were derived from processing algorithms applied to GPS.
Accelerometers estimated total daily moderate-to-vigorous physical activity (MVPA). Models
were adjusted for nesting of days (N=2987) within participants within block groups.

Results: Walking occurred on 33%, active travel on 43%, and vehicle time on 91% of the days
observed. Intersection density and neighborhood walkability were positively related to walking
and bicycling and negatively related to vehicle time. Residential density was positively related
to walking.

Conclusions: Increasing walking in youth could be effective in increasing total physical activity.
Built environment findings suggest potential for increasing walking in youth through improving
neighborhood walkability.

Subject Area: Density; Land use; Mode share; Physical activity; Transportation
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2. DEMOGRAPHIC TRENDS

The Effects of Demographic Change on Selected Transportation Services and
Demand Murdock SH, Cline ME, Zey M, Perez D,& Jeanty PW.

Abstract: Change in demographic characteristics, absent improvement in socioeconomic
resources of minority households, are likely to affect the magnitude of change as well as the
demand for various types of transportation. In this chapter the effects of population growth
and change in the demographic characteristics of the population on change in vehicle
ownership, drivers, and transportation mode choice on the work commute are analyzed. In
addition, it explores the impacts of growth in the number of drivers and change in the age
structure of the driving population on change in the number of vehicular crashes. Using U.S.
Census Bureau projections to 2060 and other data, changes in transportation use and related
factors are projected. Total population growth will be the major factor increasing the size of the
driving population even as racial/ethnic changes and population aging work to attenuate that
growth and lead to lower mileage driven per driver. These same changes will lead to an overall
decrease in crash rates even as a larger number of elderly become victims of traffic fatalities. In
addition, racial/ethnic changes are projected to lead to a larger proportion of the population
using public transportation and carpooling and increases in the percentage of households
without vehicles.

Subject Area: minority; travel behavior; transportation use
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The same mode again? An exploration of mode choice variability in Great
Britain using the National Travel Survey Eva Heinen, & Kiron Chatterjee

Abstract: The main focus of travel behaviour research has been explaining differences in
behaviour between individuals (interpersonal variability) with less emphasis given to the
variability of behaviour within individuals (intrapersonal variability). The subject of this paper is
the variability of transport modes used by individuals in their weekly travel. Our review shows
that previous studies have not allowed the full use of different modes in weekly travel to be
taken into account, have used categorical variables as simple indicators of modal variability and
have only considered a limited set of explanatory indicators in seeking to explain modal
variability. In our analysis we use National Travel Survey data for Great Britain. We analyse
modal variability with continuous measures of modal variability (Herfindahl-Hirschman Index,
the difference in mode share between the primary and secondary mode, the total number of
modes used). Taking inspiration from Hagerstrand (1970), we conceive that modal variability is
determined by different types of spatial mobility constraints and find that reduced modal
variability is predicted for having mobility difficulties, being aged over 60, being non-white,
working full-time, living in smaller settlement, lower household income, having regular access
to a car, having no public transport pass/season ticket and not owning a bicycle. The findings
can support a change in perspective in transport policy from encouraging people to replace the
use of one mode with another to encouraging people to make a change to their relative use of
different transport modes.

Subject Area: Intrapersonal variability; Mode choice; Multimodality; Modal variability; Mobility
constraints
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Beyond Traffic USDOT

Abstract: Beyond Traffic is an invitation to the American public—including the users,
developers, owners, and operators of the transportation network and the policy officials who
shape it—to have a frank conversation about the shape, size, and condition of that system and
how it will meet the needs and goals of our nation for decades to come. The Blue Paper
includes a discussion about the transportation needs of those in poverty and references the
NHTS News Brief on Transportation Mobility and Poverty.

Subject Area: poverty and transportation

Availability: USDOT Blue Paper; Beyond Traffic 2045 Trends and Choices Feb. 2. 2015
http://www.dot.gov/sites/dot.gov/files/docs/Draft_Beyond_Traffic_Framework.pdf



Commuting Time and Household Responsibilities: Evidence Using Propensity
Score Matching J. Ignacio Gimenez-Nadal & Jose Alberto Molina

Abstract: The growth in women’s participation in the labor force has attracted attention to the
gender differences in commuting behavior, and to their implications. This study analyses the
relationship between individual commuting behavior and household responsibilities, with a
focus on gender differences in that relationship. Using the Dutch Time Use Surveys for the years
2000 and 2005, we analyze the relationship between commuting time, and the time devoted to
home production and childcare. To deal with reverse causality, we use Propenstity Score
Matching techniques to obtain imputed data for individuals. After reverse causality is taken into
account, we find that the effect of home production on commuting time for women is more
than double the effect for men, while childcare time has an effect on women’s commuting time
behavior only. Our results explain why prior studies have found that women have shorter
commutes than men, shedding light on the Household Responsibility Hypothesis (HRH).

Subject Area: commuting, home production, childcare, propensity score matching,
Multinational Time Use Study

Availability: Giménez, José Ignacio, and Jose Alberto Molina. "Commuting Time and Household
Responsibilities: Evidence Using Propensity Score Matching." (2015).
http://papers.ssrn.com/sol3/papers.cfm?abstract_id=2558393



Cohort Effects and Their Influence on Car Ownership Michael lacono & David
Levinson

Abstract: Recent trends in the United States suggest a movement toward saturation of vehicle
ownership. This paper examines this trend through an analysis of car ownership in the
Minneapolis-St. Paul, Minnesota (USA) metropolitan region. Data from pooled cross-sectional
household surveys are used to calibrate a model of car ownership that includes birth cohort
effects to capture unobserved variations in preference toward car ownership across
generations. Declines in household size and worker status have significant impacts in limiting
the growth of car ownership, but they are also coupled by an apparent softening of preferences
toward ownership among young adults.

Subject Area: car ownership; cohort; generational effect; aging; income; saturation; United
States

Availability: lacono, Michael, and David Levinson. Cohort Effects and Their Influence on Car
Ownership. No. 000138. 2015. http://nexus.umn.edu/Papers/Cohorts.pdf
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Probabilistic estimation of plug-in electric vehicles charging load profile Nima
H. Tehrani, & Peng Wang

Abstract: Plug-in electric vehicles (PEVs) are widely considered as a sustainable mode of
transport by countries worldwide due to high efficiency and low or zero carbon emissions.
However, PEVs will add significant additional load to the existing power distribution system and
it will be a challenge to meet the new demand. In this study, probabilistic modelling has been
presented to estimate the system-wide PEV charging load within domestic grids. U.S. national
household travel survey data set has been utilized to quantitatively determine the mobility
behaviour of PEVs.

Uncertain nature of the problem in modelling and data preparation should be taken into
account. Due to the existence of complex interdependencies between the system inputs, the
problem definition leads to a multivariate uncertainty analysis problem. The modelling
procedure is decomposed into two basic components: the modelling of the marginal
distributions; and that of the stochastic dependence structure. In addition, Copula theory is
presented for the multivariate modelling of dependent random variable. The results indicate
that the PEVs can contribute to increase the load demand at certain hours, although the
charging demand is very limited most of the time. Moreover, the probabilistic distribution of
aggregated PEV charging demand is compared with that obtained by the Monte Carlo
simulation. The numerical results have shown the effectiveness of the proposed methodology.

Subject Area: Load profile; Charging demand; PEV; Electric vehicle; Probabilistic modelling;
Monte Carlo simulation

Availability: Ghaedi, Amir, et al. "Optimal distribution reconfiguration considering high
penetration of electric vehicles." Journal of Intelligent & Fuzzy Systems Preprint: 1-9.
http://www.sciencedirect.com/science/article/pii/S037877961500070X



Market-based Demand Response via Residential Plug-in Electric Vehicles in
Smart Grids Farshad Rassaei, Wee-Seng Soh, & Kee-Chaing Chua

Abstract: Flexibility in power demand, diverse usage patterns and storage capability of plug-in
electric vehicles (PEVs) grow the elasticity of residential electricity demand remarkably. This
elasticity can be utilized to form the daily aggregated demand profile and/or alter
instantaneous demand of a system wherein a large number of residential PEVs share one
electricity retailer or an aggregator. In this paper, we propose a demand response (DR)
technique to manage vehicle-to-grid (V2G) enabled PEVs’ electricity assignments (charging and
discharging) in order to reduce the overall electricity procurement costs for a retailer bidding to
a two-settlement electricity market, i.e., a day-ahead (DA) and a spot or real-time (RT) market.
We show that our approach is decentralized, scalable, fast converging and does not violate
users’ privacy. Extensive simulations show significant overall cost savings can be achieved for a
retailer bidding to an operational electricity market by using the proposed algorithm. This
technique becomes more needful when the power grid accommodates a large number of
intermittent energy resources wherein RT demand altering is crucial due to more likely
contingencies and hence more RT price fluctuations and even occurring the so-called black
swan events. Finally, such retailer could offer better deals to customers as well.

Subject Area: Black swan event, demand response (DR), electricity markets, plug-in electric
vehicles (PEVs), residential load, retailer, smart grids, vehicle-to-grid (V2G)

Availability: Rassaei, Farshad, Wee-Seng Soh, and Kee-Chaing Chua. "Market-based Demand
Response via Residential Plug-in Electric Vehicles in Smart Grids." arXiv preprint
arXiv:1512.06600 (2015). http://arxiv.org/abs/1512.06600
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Reliability Studies of Distribution SystemsIntegrated With Electric Vehicles
Under Battery-ExchangeMode Farzin, H,. Moeini-Aghtaie, M., & Fotuhi-Firuzabad,
M.

Abstract: Although the concept of vehicle-to-grid (V2G) has explicitly shown its benefits in
improving the grid efficiency, it has not yet been furnished with effective evaluation methods in
power system studies. This paper aims to propose an analytical approach by which the
reliability impacts of electric vehicles (EVs) in distribution level can effectively be assessed. The
studies are done for EVs integration under battery exchange (BE) oper-ating mode. In this
regard, at first, different behaviors of EV us-ers under BE mode are extracted based on refueling
patterns of conventional vehicles. Afterwards, an algorithm is presented to optimally break
down the period of studies into a few time inter-vals during which fluctuations of distribution
system load can be neglected. Subsequently for each time interval, probabilistic mod-el of
available energy in batteries of BE station is extracted taking into account the battery exchange
patterns of EV users. Convolv-ing the load model of system and available energy in batteries of
BE station, calculation procedure of some commonly used relia-bility indices is introduced. A
comprehensive study is also pre-sented through implementing the proposed approach on the
IEEE 34-node test system. The obtained results demonstrate the effi-ciency of the proposed
method in extracting the main benefits of EVs with the goal of enhancing the reliability
performance of distribution systems.

Subject Area: Analytical approach, battery exchange (BE) mode, reliability studies

Availability: Farzin, Hossein, Moein Moeini-Aghtaie, and Mahmud Fotuhi-Firuzabad. "Reliability
Studies of Distribution Systemsintegrated With Electric Vehicles Under Battery-
ExchangeMode." http://ieeexplore.ieee.org/xpls/abs all.jsp?arnumber=7328299
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Optimal Participation of an Electric Vehicle Aggregator in Day-Ahead Energy
and Reserve Markets Sarker, M.R.,, Dvorkin, Y.& Ortega-Vazquez, M.A.

Abstract: In this paper, an extensive study on plug-in electric vehicle (PEV) driving
characteristics, charging behavior and their impact on the utility is presented. The primary
challenge in investigating the effects of PEV charging loads on the distribution system is taking
care of the uncertainties. A detailed study on National Household Travel Survey (NHTS) data is
carried out and the PEV charging behavior is modeled. Thereafter, a stochastic optimization
model is proposed considering different PEV charging scenarios with their associated
probabilities and the impact on system load, feeder loss and voltage deviation are studied. A
Distribution Optimal Power Flow (DOPF) model with various objectives such as feeder loss
minimization, energy drawn minimization and PEV charging cost minimization subject to feeder
operational constraints including PEV charging within a 33-bus balanced distribution system is
presented. In the uncontrolled charging case, the worst case scenarios are discussed. The
proposed smart charging model provides with the optimal charging schedules which result in
flattening the load profile.

Subject Area: Distribution optimal power flow; Plug-in electric vehicles; probability; smart
charging; uncontrolled charging

Availability: Sarker, Mushfiqur R., Yury Dvorkin, and Miguel A. Ortega-Vazquez. "Optimal
Participation of an Electric Vehicle Aggregator in Day-Ahead Energy and Reserve Markets."
http://ieeexplore.ieee.org/xpls/abs_all.jsp?arnumber=7328775



A stochastic distribution operations framework to study the impact of PEV
charging loads Shetty, Shubhalakshmi & Bhattacharya, Kankar

Abstract: In this paper, an extensive study on plug-in electric vehicle (PEV) driving
characteristics, charging behavior and their impact on the utility is presented. The primary
challenge in investigating the effects of PEV charging loads on the distribution system is taking
care of the uncertainties. A detailed study on National Household Travel Survey (NHTS) data is
carried out and the PEV charging behavior is modeled. Thereafter, a stochastic optimization
model is proposed considering different PEV charging scenarios with their associated
probabilities and the impact on system load, feeder loss and voltage deviation are studied. A
Distribution Optimal Power Flow (DOPF) model with various objectives such as feeder loss
minimization, energy drawn minimization and PEV charging cost minimization subject to feeder
operational constraints including PEV charging within a 33-bus balanced distribution system is
presented. In the uncontrolled charging case, the worst case scenarios are discussed. The
proposed smart charging model provides with the optimal charging schedules which result in
flattening the load profile.

Subject Area: Distribution optimal power flow; Plug-in electric vehicles; probability; smart
charging; uncontrolled charging

Availability: Shetty, Shubhalakshmi, and Kankar Bhattacharya. "A stochastic distribution
operations framework to study the impact of PEV charging loads." North American Power
Symposium (NAPS), 2015. IEEE, 2015.
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Decentralize Coordinated Charging of Plug-In Electric Vehicles in Unbalanced
Residential Networks to Control Distribution Transformer Loading, Voltage
Profile and Current Unbalance Moayed Moghbel, Mohammad A. S. Masoum,&
Alireza Fereidouni

Abstract: Utilization of plug-in electric vehicles (PEVs) in residential feeders is gaining popularity
in recent years due to the societal awareness about greenhouse gas emission and the
increasing of petrol price. The potential for network stress and congestion due to
uncoordinated charging of PEVs is significant as they represent sizeable unbalanced loads with
unpredictable locations, plug-in times, charging rates and durations. This paper aims to mitigate
the detrimental impacts of electric vehicle charging on smart grid by implementing a
decentralized coordinated PEV charging algorithm that will also improve the power quality of
smart grid. The idea for the individual PEV chargers is to acquire distribution transformer
loading through the smart meters to dynamically coordinate their charging times, rates and
durations in order to improve the overall system voltage profile, reduce transformer stress and
control current imbalance. Simulation results will be generated and analysed for an unbalanced
three-phase 62 node residential network populated with PEV chargers using the Simulink-
Matlab software.

Subject Area: PEV — Decentralize charging — Smart grid — Power quality

Availability: Moghbel, Moayed, Mohammad AS Masoum, and Alireza Fereidouni. "Decentralize
Coordinated Charging of Plug-In Electric Vehicles in Unbalanced Residential Networks to
Control Distribution Transformer Loading, Voltage Profile and Current Unbalance." Intelligent
Industrial Systems (2012): 1-11. http://link.springer.com/article/10.1007/s40903-015-0008-7
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Optimal distribution reconfiguration considering high penetration of electric
vehicles Ghaedi A, Fard ET, Fotoohabadi H, & Kavousi-Fard F.

Abstract: The appearance of Plug-in Electric Vehicles (PEVs) in the electric grids is providing
new opportunities when some new challenges are also created. Technically, PEVs are movable
loads that can benefit to both owners and utilities in case of using Vehicle-to-Grid (V2G)
technology. Therefore, this article aims to investigate the Distribution Feeder Reconfiguration
(DFR) effect to optimally manage PEV performance in a probabilistic framework. The proposed
stochastic framework will capture the uncertainties of location of PEVs as well as driving
pattern and battery State-of-Charge (SOC). In addition, a new self-adaptive evolutionary swarm
algorithm based on Social Spider Optimization (SSO) algorithm is proposed that will search the
problem space globally. The simulation results on the IEEE standard test system shows the high
performance of the proposed method.

Subject Area: Plug-in Electric Vehicle (PEV), Vehicle-to-Grid (V2G), feeder reconfiguration,
Social Spider Optimization (SSO)
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penetration of electric vehicles." Journal of Intelligent & Fuzzy Systems Preprint: 1-9.
http://content.iospress.com/articles/journal-of-intelligent-and-fuzzy-systems/ifs1829



Assessing greenhouse gas emissions from electric vehicle operation in
Australia using temporal vehicle charging and electricity emission
characteristics Graham Mills & lain MacGill

Abstract: Significant interest exists in the potential for Electric Vehicles to be a source of
Greenhouse Gas abatement. In order establish the extent to which EVs will deliver abatement
however, a realistic understanding of the electricity and transport sector GHG emissions
impacts arising from different approaches to integrating EVs into the power system is required.
A key issue in this regard is the extent to which GHG emissions are a function of where and
when EV charging will be enabled (or disabled) by the provision of recharging infrastructure and
implementation of charging management strategies by the electricity industry. This paper
presents an investigation of the GHG emissions arising from electricity and gasoline
consumption by plug-in hybrid EVs under a range of standard EV-power system integration
scenarios. An assessment framework is presented, and GHG emissions from EV use are
assessed for the New South Wales (NSW) and South Australian (SA) pools of the Australian
National Electricity Market (NEM) using retrospective electricity system generation data for the
year 2011. Results highlight that there is a range of possible outcomes depending on the
integration scenario and emissions accounting approach used. This range illustrates value of a
temporally explicit assessment approach in capturing the temporal alignment of electricity
sector emission intensity and EV charging. Results also show the importance of a clean
electricity generation mix in order for EVs to provide a GHG abatement benefit beyond what
would be achieved by a hybrid (but non plug-in) vehicle. The extent to which over-night
charging in NSW is observed to produce higher emissions relative to un-managed charging also
illustrates a possible trade-off between GHG emissions and benefits for electricity industry from
EV charging at times of low demand.

Subject Area: plug in hybrid electric vehicles, greenhouse gas, electricity;

Availability: Mills, Graham, and lain MacGill. "Assessing greenhouse gas emissions from electric
vehicle operation in Australia using temporal vehicle charging and electricity emission
characteristics." International Journal of Sustainable Transportation just-accepted (2015): 00-
00. http://www.tandfonline.com/doi/abs/10.1080/15568318.2015.1106243



Matchmaking between vehicle miles traveled and fuel economy: the role of
gasoline prices Taha Kasim

Abstract: This paper studies a potential effect of gasoline prices that has been overlooked in
the literature. Due to heterogeneity in demand for vehicle miles traveled (VMT), when gasoline
prices increase, the increased cost of operating an inefficient vehicle are greater for households
that drive more. Thus, in equilibrium, after an increase in the gasoline prices there should be a
stronger matching from households, based on their VMT, to the fuel economy of the cars they
own. Potentially, this matching effect could save 15% of US gasoline consumption, even with no
effect on individual VMT and no effect on the vehicle fleet. Using confidential data from the
National Highway Transportation Survey, the effect of higher gasoline prices on such
assortative matching is estimated using a variety of econometric models. For all the different
model specifications, the matching effect is significant and quite robust. This is the first study to
analyze this re-allocation or matching effect.

Subject Area: vehicle miles traveled, fuel economy, gasoline prices, matching effect

Availability: Kasim, Taha. "Matchmaking between vehicle miles traveled and fuel economy: the
role of gasoline prices." http://economics.gsu.edu/files/2015/10/T.Kasim-Abstract.pdf
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Cost of EV battery wear due to vehicle to grid application Lehtola, Timo

Abstract: Vehicle to grid system (V2G) provides frequency regulation for electricity networks.
Network operators receive benefits from V2G for more stable network and price difference
when selling and buying electricity in networked markets. In this proposal, we estimate the
annual cost for battery wear due to V2G application to be AUS 770. Grid operators use 102
kWh per day battery capacity to exchange electricity between car batteries and electricity
networks. The energy price used for frequency regulation is in this research project 2.07 AU
cents per kWh. Intensive power exchange, between batteries and electricity network can cause
extra wear for batteries, which is increasing cost. The model used in these calculations were
based on Sanyo UR18650E Electric vehicle (EV) batteries at a size of 85 kWh battery package.
Results demonstrate that V2G will provide inexpensive frequency regulation for power grid and
generate profit for electricity network operators and electric car users.

Subject Area: Ancillary Services, Battery Ageing, Electric Vehicle,Up and Down Regulation,
Vehicle to Grid

Availability: Lehtola, Timo, and Ahmad Zahedi. "Cost of EV battery wear due to vehicle to grid
application." Power Engineering Conference (AUPEC), 2015 Australasian Universities. IEEE,
2015. http://ieeexplore.ieee.org/xpls/abs_all.jsp?arnumber=7324824



Scalable Network-Constrained Electric Vehicle Charging in Multiphase
Distribution Grids Zhang, Liang, Vassilis Kekatos, and Georgios B. Giannakis

Abstract: Although electric vehicles are considered a viable solution to reduce greenhouse gas
emissions, studies have shown that their uncoordinated charging will have a noticeably adverse
influence on power network operation. To guarantee the secure and economic operation of
distribution grids, a network constrained electric vehicle scheduling problem is formulated
here. Leveraging a recently proposed linearized distribution grid model, the goal is to
coordinate electric vehicle charging while minimizing the power supply cost, and respecting
critical voltage regulation, power flow, and unbalance constraints. Optimizing variables across
grid buses is accomplished using the alternating direction method of multipliers. Provisioning
large-scale fleets, the task of scheduling co-located vehicles is handled by the recently revived
Frank-Wolfe method. The derived charging scheme features affordable computational
requirements from the vehicle controller and minimal information exchanges. Numerical tests
demonstrate the efficiency of the novel schemes, and confirm the necessity of orchestrating
vehicle charging across phases.

Subject Area: Linearized distribution flow model, alternating direction method of multipliers,
Frank-Wolfe algorithm

Availability: Zhang, Liang, Vassilis Kekatos, and Georgios B. Giannakis. "Scalable Network-
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arXiv:1510.00403 (2015). http://arxiv.org/abs/1510.00403



Evaluation of the charging effects of electric vehicles on power systems, taking
into account optimal charging scenarios Moon, Sang-Keun, Wook-Won Kim, Je-
Seok Sin, Mun-Su Na, and Jin-0. Kim

Abstract: This paper aims to develop a management method considering load demand for
electric vehicle charging. The method developed by means of modeling a stochastic distribution
of charging and a demand dispatch calculation. Optimization processes have proposed to
determine optimal demand shifting so that charging costs and demands can possibly be
managed. The time of use electricity rate has been put into practice to change the tendencies
of charging time. Nevertheless, since it focuses only minimizing costs of charging from vehicle
owners, loads would be concentrated at a certain time and form a new peak load. The purpose
of this paper is to suggest a scenario of load leveling. Therefore charging costs and demands
can be managed suitably considering the discordance between electrical prices and system load
fluctuations. In case study results, charging patterns and daily demands in the areas are
investigated. And optimum solutions are conducted regarding costs and operation aspects by
determining demand distribution proportions.

Subject Area: Demand forecasting, Electric vehicles, Load management, Optimal scheduling
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General Meeting, 2015 IEEE. IEEE, 2015.
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Distribution network reconfiguration with aggregated electric vehicle
charging strategy Cui, Hantao, Fangxing Li, Xin Fang, and Runsha Long

Abstract: With a higher level of electric vehicle load penetrated in the distribution network,
reconfiguration could be employed to minimize energy losses. Based on a second-order conic
programming formulation, an improved set of network radiality constraints is proposed using
power-flow based network connectivity conditions. This proves to be a computationally more
efficient method compared to the spanning tree constraints. To incorporate electric vehicle
charging in the reconfiguration model, two aggregated charging strategies are proposed: the
arbitrary delay and the peak-avoiding delay. The decision of delay hours is formulated as
constraints and co-optimized into the reconfiguration model. Case study on the IEEE 33-bus
system illustrates the performance of the proposed model and the effectiveness of the
proposed charging strategy.

Subject Area: Distribution network reconfiguration; electric vehicle charging strategy; network
radiality constraints; second-order conic programming
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Kernel-based electric vehicle charging load modeling with improved latin
hypercube sampling Liang, Ming, Wenyuan Li, Juan Yu, and Lefeng Shi

Abstract: Daily trip distance and end time of the last trip are two essential variables for home
based electric vehicle (HBEV) charging load model. A non-parametric Gaussian kernel density
estimation method is proposed to build the probability density distributions of these two
variables. This method can improve the precision and adaptability of the distributions
compared with parametric estimation. A Latin hypercube sampling technique with cubic spline
interpolation is presented to generate random samples of the two variables. This technique is
much more efficient in computation than Monte Carlo simulation. Simulation results using
three different charging modes demonstrate that a time-of-use electricity price policy can guide
consumers to charge at valley load time, and thus can change the shape of HBEV load charging
curves.

Subject Area: Computational modeling, Estimation, Interpolation, Kernel, Load modeling,
Reliability, Silicon
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Real-time charging navigation of electric vehicles: A non-cooperative game
approach Hafez, Omar, and Kankar Bhattacharya

Abstract: This paper presents a novel approach for modeling the 24-hour charging demand
profile of a plug-in electric vehicle (PEV) charging station using queuing analysis. The proposed
gueuing model considers the arrival of PEVs as a non-homogeneous Poisson process with
different arrival rates over the day. A distribution optimal power flow (OPF) model is used to
study the impact of the PEV charging load of the charging station on distribution system
operation. Various objective functions, such as total feeder losses, energy drawn by the local
distribution company (LDC) and total cost of energy drawn by LDC are considered in this paper.

Subject Area: Analytical models, Charging stations, Load flow, Load modeling, Mathematical
model, Queueing analysis, & Vehicles
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Modeling of PEV charging load using queuing analysis and its impact on
distribution system operation Hafez, Omar, and Kankar Bhattacharya

Abstract: This paper presents a novel approach for modeling the 24-hour charging demand
profile of a plug-in electric vehicle (PEV) charging station using queuing analysis. The proposed
gueuing model considers the arrival of PEVs as a non-homogeneous Poisson process with
different arrival rates over the day. A distribution optimal power flow (OPF) model is used to
study the impact of the PEV charging load of the charging station on distribution system
operation. Various objective functions, such as total feeder losses, energy drawn by the local
distribution company (LDC) and total cost of energy drawn by LDC are considered in this paper.

Subject Area: Analytical models, Charging stations, Load flow, Load modeling, Mathematical
model, Queueing analysis, & Vehicles
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Estimating EV integration patterns considering spatial dispersion in
distribution systems Lin Cheng, Yao Chang, Manjun Liu & Qiang Wu

Abstract: The integration pattern of an electric vehicle (EV) fleet usually consists of 4
parameters including arrival time, departure time, state-of-charge and the number of
integrations. Though such patterns have been widely studied in the past few years, how the EVs
are dispersed in power distribution systems, are not studied yet. However, neglecting the
spatial aspect of EV integration is equivalent to neglecting the mobile nature of EVs, thus cause
misestimating the impact or benefit brought by EVs. Therefore, this paper proposes to
associate traveling purpose with nodal load types in a distribution system, so as to characterize
the geographical aspect of EVs as much as possible. The proposed method is based on database
statistics and state transition probabilities. Results reveal that significant differences can exist
regarding the EV integration patterns at different locations.

Subject Area: Batteries, Indexes, Probability, Silicon, System-on-chip, Vehicles
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A trip-purpose based model of Plug-in Electric Vehicle charging demand
Hilshey, Alexander Doster

Abstract: This paper describes a method for trip-purpose based modeling Plug-in Electric
Vehicle (PEV) travel profiles to be used in estimating charging load times and durations. The
method uses concepts from Activity-Based Travel Demand modeling to schedule PEV driver
activities resulting in driving times and durations, from which the PEV charging profile may be
determined (including when the PEV is available to charge and the amount of charging needed).
The model is built using statistics from the 2009 National Household Transportation Survey. The
framework for the model is presented, and after completing minor calibrations, the model will
be used, in future work, to develop a multi-day travel demand model which can be adjusted to
capture specific travel behavior given various demographics, urban population density, or other
desirable attributes which could allow the model to more accurately represent the PEV travel
demand of a specific region or city.

Subject Area: Aggregates, Batteries, Data models, Joining processes, Load modeling, Vehicles
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Optimal secondary distribution system design considering plug-in electric
vehicles S.F. Abdelsamad, W.G. Morsi, & T.S. Sidhu

Abstract: In this paper, the problem of secondary distribution system (SDS) design considering
plug-in electric vehicles (PEVs) charging demand is addressed using meta-heuristic optimization
to minimize the overall secondary system costs. The objective function and the necessary
constraints are mathematically formulated and presented. The effectiveness of the proposed
SDS design approach is evaluated in terms of the overall SDS costs and transformer loss of life
(LOL). The proposed design approach represents an effective tool for electric utilities to
accommodate PEVs during the planning stage of SDS and also when retrofitting existing SDS.

Subject Area: Artificial intelligence; Monte Carlo methods; Distribution system design; Power
quality
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Co-simulation study of performance trade-offs between centralised,
distributed, and hybrid adaptive PEV charging algorithms Samah Mansour,
Intissar Harrabi, Martin Maier, & Géza Jods

Abstract: In this paper, we propose a decentralised algorithm for coordinating the charging of
multiple plug-in electric vehicles (PEVs) and extend it to a hybrid version by including the PEV’s
charging strategies into the optimisation function. Going one step further, we also consider
coordinated workplace charging integrating PV panels. The main focus of our work is to conduct
a comparative study between a centralised benchmark algorithm, and the proposed
decentralised and hybrid approaches from both communications and power perspectives. All
algorithms are co-simulated over a converged fiber-wireless communication infrastructure of
342 residential customers. Power system results prove the efficiency of the proposed
algorithms providing up to 19% peak shaving while meeting drivers’ requirements.
Communication results of the decentralised algorithm compared to a centralised benchmark
scheme provided better performance, measuring an upstream traffic rate of 1.28 Mbps with a
maximum delay of 0.629 ms. Compared to the decentralised algorithm, the hybrid algorithm
showed a promising improvement for large fleets of PEVs accompanied with an overhead
communication cost that is significantly less than that of the centralised algorithm.

Subject Area: Co-simulation; Decentralised; Hybrid; Plug-in electric vehicles; Smart grid
communications
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Impact of Second-Generation Plug-In Battery Electric Vehicles on the Aging of
Distribution Transformers Considering TOU Prices Assolami, Yasser 0., and
Walid G. Morsi

Abstract: This paper investigates the impact of second-generation (SG) plug-in battery electric
vehicles (PBEVs) on distribution transformer’s insulation life considering the time-of-use (TOU)
prices. The effect of dual Level 2 charging, 3.7 kW, and 6.6 kW on the loss of life (LOL) of a
distribution transformer is also studied. The LOL results demonstrating the effectiveness of SG
PBEVs charging as two clusters versus one cluster are discussed and conclusions are drawn.
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Assessment Of Impacts Of Electric Vehicles On Low Voltage Distribution
Networks In Turkey Armagan Temiz

Abstract: The number of Electric Vehicles (EVs) has reached a substantial value all over the
globe due to economic and environmental factors. The increasing penetration of EVs to the
distribution grids urges the requirement to investigate the impacts of EVs on the planning and
operation of distribution networks. Despite the fact that there are numerous studies discussing
the impacts of EVs on distribution grids, a particular study concerning the Turkish distribution
networks does not exist. Therefore, this study focuses on analyzing the impacts of EVs on low
voltage distribution networks in Turkey. Three distribution network models, two of them
belonging to actual Turkish distribution network segments and one being generic, including
different customer attributes and network structures are constructed and utilized throughout
this study. An extensive EV model is developed using probabilistic models and assumptions.
Gaussian distribution function for EV plug-in times and Weibull distribution function for daily
travel times are adapted in Digsilent PowerFactory simulation tool. Monte Carlo based load
flow simulations are performed in order to evaluate the response of the distribution networks
to various EV and load scenarios considering different multi-tariff mechanisms. Furthermore, a
methodology is developed to obtain and present network results based on transformer and
cable overloads, voltage drops, and grid losses. This methodology will help the decision maker
determine the necessary investments on the distribution networks and associated time frames.
This approach will improve the planning process of distribution companies. Hence, distribution
companies will submit more realistic and accurate investment plans to the regulatory agencies.
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Resident electric vehicles charging optimization strategy in the smart grid
Ruiqin, Duan & Zhongjing, Ma

Abstract: Considering the stochastic nature of electric vehicles (EVs) charging activities, this
paper is dedicated to schedule the resident EVs charging load in the smart grid. Three
important factors of the EV charging process are taken into account and studied, including the
characteristics of EV battery, the start time of EV charging and the initial state-of-charging (SOC)
of EV battery. We present a resident EVs charging optimization scheduling strategy to minimize
the variation of total power load in the specified time period. And then we propose an
approximate evaluation method for the corresponding optimization problem. The simulation
results illustrate that the proposed EVs charging scheduling strategy will reduce the total power
load curve difference of peak and valley, and the proposed method is very promising to
improve the daily load profile of power system.
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Economic operation of micro grid considering electric vehicle storage system
Chao, Guang

Abstract: With the growing consumption of traditional energy sources, increasing
environmental pollution and gradually improvement of power quality requirements of the
customs, distributed generation and clean energy technology based on renewable energy, have
been widely applied in the grid. As an effective form for distribution generation to access into
the grid, micro grid is a flexible, controllable autonomous systems organized by distributed
power, energy storage and load by power control and energy management. Coupled with the
increasing importance and the enormous potential of electric vehicles, the micro grid operation
including energy storage power station of electric vehicles is gradually pointing out a direction
for the worsened energy issues, environmental issues and the integration of power quality
solution. How to optimize the micro grid containing electric vehicle storage station which is
heavily influenced by storage configuration is an important issue to economical optimization
operating. This thesis will firstly give a brief introduction and then analyze the relatively
maturely used distribution generation photovoltaic, wind turbine, micro turbine and battery.
Chapter 2 will analyze their output characteristics, power generation principles, operating
characteristics and establish economic models for these micro grid unit according to their
output cost curves. Then, according to relevant data, thesis will derive cell characteristics and
trip characteristics of electric vehicles, build and construct a mathematical model and use an
example by applying electric cars into cooperative scheduling to optimize load curve. Taking
into account the impact of energy storage capacity configuration, after calculating and
programming in the MATLAB by rain flow algorithm lifetime estimation, the investment of
energy storage after converting into daily cost is listed in the objective function. After that, the
thesis will divide the depth of electric vehicle involving into the micro grid into three degrees: as
normal load, as shifting load and V2G sending back to grid. The unbalanced power of load
shedding and wind turbine/photovoltaic will be considered in the model by introducing a
penalty item, which is the penalty represented by the penalty coefficient. The study case about
an industrial district will be given in the last part of the thesis. After calculating the model with
proper parameters, the energy management center can work out and arrange the output of
different distribution generation and send the result to the Micro grid controller. Under the
circumstance of load demand and all the output constraints, the total cost is minimized.
According to the result, because of the lack of supply from big grid when isolated island
operation, the operation fee is high relatively speaking. The extra cost is spending on the
storage system. As the coordinate dispatching element, electric vehicle can smooth the load
curve and random source output effectively and even make a profit by sending power back to
the grid in the spare time of the battery. Penalty cost is sensitive to the parameter and
relatively small, which is coincide with the reality.
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EVHomeShifter: Evaluating Intelligent Techniques for Using Electrical Vehicle
Batteries to Shift When Homes Draw Energy from the Grid Brush, A. ], John
Krumm, Sidhant Gupta, and Shwetak Patel

Abstract: Time of use tiered pricing schedules encourage shifting electricity demand from peak
to off-peak hours. Charging times for electric vehicles (EV) can be shifted into overnight hours,
which are usually off-peak. EVs can also be used as energy storage devices, available during
certain peak hours to power a house with electricity stored during off-peak hours. Studies
suggest both techniques are practical, but were based on simulated demand patterns or large
commercial fleets. To investigate feasibility on a per home basis, we collected data from 15 EV
homes using the Lab of Things sensing infrastructure. We evaluate a scheme that powers
homes with their car battery during expensive electricity periods and then charges the battery
during cheaper periods. We show an average potential savings of $10.91/month for shifting
charging times, and an additional $13.58/month for powering the home from the EV, even
accounting for the inefficiencies of electric conversion.
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Socially optimal electric driving range of plug-in hybrid electric vehicles
Eleftheria Kontou, Yafeng Yin, & Zhenhong Lin

Abstract: This study determines the optimal electric driving range of plug-in hybrid electric
vehicles (PHEVs) that minimizes the daily cost borne by the society when using this technology.
An optimization framework is developed and applied to datasets representing the US market.
Results indicate that the optimal range is 16 miles with an average social cost of $3.19 per day
when exclusively charging at home, compared to $3.27 per day of driving a conventional
vehicle. The optimal range is found to be sensitive to the cost of battery packs and the price of
gasoline. When workplace charging is available, the optimal electric driving range surprisingly
increases from 16 to 22 miles, as larger batteries would allow drivers to better take advantage
of the charging opportunities to achieve longer electrified travel distances, yielding social cost
savings. If workplace charging is available, the optimal density is to deploy a workplace charger
for every 3.66 vehicles. Moreover, the diversification of the battery size, i.e., introducing a pair
and triple of electric driving ranges to the market, could further decrease the average societal
cost per PHEV by 7.45% and 11.5% respectively.
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Identification of potential locations of electric vehicle supply equipment
Brooker, R. Paul, and Nan Qin

Abstract: Proper placement of electric vehicle supply equipment (charging stations) requires an
understanding of vehicle usage patterns. Using data from the National Household Travel Survey
on vehicle mileage and destination patterns, analyses were performed to determine electric
vehicles' charging needs, as a function of battery size and state of charge. This paper compares
electric vehicle charging needs with Department of Energy electric vehicle charging data from
real-world charging infrastructure. By combining the electric vehicles charging needs with
charging data from real-world applications, locations with high electric vehicle charging
likelihood are identified.
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Optimal Allocation of PHEV Parking Lots to Minimize Distribution System
Losses Fotuhi-Firuzabad, Mahmud, Ali Abbaspour, Mohsen Mazidi, and Mohamamd
Rastegar

Abstract: To tackle the air pollution issues, Plug-in Hybrid Electric Vehicles (PHEVs) are
proposed as an appropriate solution. Charging a large amount of PHEV batteries, if not
controlled, would have negative impacts on the distribution system. The control process of
charging of these vehicles can be centralized in parking lots that may provide a chance for
better coordination than the individual charging in houses. In this paper, an optimization-based
approach is proposed to determine the optimum PHEV parking capacities in candidate nodes of
the distribution system. In so doing, a profile for charging and discharging of PHEVs is
developed in order to flatten the network load profile. Then, this profile is used in solving an
optimization problem to minimize the distribution system losses. The outputs of the proposed
method are the proper place for PHEV parking lots and optimum capacity for each parking. The
application of the proposed method on the IEEE-34 node test feeder verifies the effectiveness
of the method.

Subject Area: Plug-in Hybrid Electric Vehicle (PHEV), PHEV parking lot, V2G

Availability: Fotuhi-Firuzabad, Mahmud, et al. "Optimal Allocation of PHEV Parking Lots to
Minimize Distribution System Losses." World Academy of Science, Engineering and Technology
International Journal of Electrical, Computer, Energetic, Electronic and Communication
Engineering Vol:9, No:8, 2015 http://www.waset.org/publications/10002122



Statistical Characterization of Electric Vehicle Charging in Different Locations
of the Grid Kaiwen Sun, Mushfiqur R. Sarker, and Miguel A. Ortega-Vazquez

Abstract: The advent of electric vehicles (EVs) will bring forth large increases to the pre-existing
demand in the power grid. Adverse impacts to the system will arise if the charging of these EVs
is uncontrolled. In order to mitigate this challenge, as a first step the estimation of the
additional power due to EV charging is crucial. The estimation is dependent upon the temporal
(i.e. time) and spatial (i.e. location) characteristics of the EV charging process. A tool is
developed in this work, which estimates the additional demand using Monte Carlo simulations
performed on a large fleet of EVs over several days. The simulations include EV travel data
within predefined residential, workplace, and commercial zones that are determined using
traffic flow information. This tool can be used by system operators and other entities to
determine the opportunities and challenges posed by additional EV demand. The results show
the power consumptions at each hour of the day can be modelled by a normal distribution,
thus simplifying the estimation procedure.
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Assessment of distribution system margins to accommodate the penetration
of plug-in electric vehicles Bin Humayd, A.S. & Bhattacharya, K.

Abstract: Environmental concerns and depletion of fossil fuel resources have led to increased
penetration of plug-in electric vehicles (PEVs) in recent times. However, such electrification of
the transportation sector is expected to impact the distribution grid adversely. These effects
will require local distribution companies (LDCs) to accurately assess the impact of PEV
penetration and develop plans, policies and solutions for alleviating the consequent network
constraints. This paper presents a novel framework to assess the appropriate level of PEV
penetration that distribution systems can accommodate under normal and contingency
conditions of operation. The model incorporates the impact of different factors such as
charging level, vehicle types, vehicle users habits, feeder thermal limits, and bus voltage limits.
The distribution system margins from PEV penetration are examined and compared across a
wide range of scenarios.
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Assessment of motor vehicle use characteristics in three Indian cities Rahul
Goel, Dinesh Mohan , Sarath K. Guttikunda,& Geetam Tiwari

Abstract: Estimates of emissions and energy consumption by vehicular fleet in India are not
backed by reliable values of parameters, leading to large uncertainties. We report new
methods, including primary surveys and secondary data sources, to estimate in-use fleet size,
annual mileage (kilometers per year), and fuel efficiency of cars and motorised two-wheelers
(MTW) for Delhi, and except fleet size and annual mileage of cars, for Visakhapatnam and
Rajkot. We estimated that the official number of registered cars and MTW in Indian cities is
more than two times the actual number of in-use vehicles. The private vehicular fleet in India is
the youngest, its fuel efficiency one of the highest, and annual kilometers travelled is the
lowest, compared to many high-income countries, such as the USA and those in European
Union. Along with high renewal rate of fleet, the data suggest that it is possible for India to have
one of the most fuel-efficient vehicle fleets in the world in the future, if fuel-efficiency
standards and fiscal policies to contain growing dieselization are implemented in the country at
the earliest.
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Electrical vehicles impact analysis for distribution systems with THD and load
profile study Fernandez, Daniel, Sergio Pedraza, David Celeita, and Gustavo Ramos

Abstract: The aim of this study is to analyze the impact of Plug-in Electrical Vehicles (PEVs) in
distribution systems. The research focuses in power quality (THD) and the additional power
amount required in the systems due to PEVs, subjects to different penetration scenarios. The
methodology proposed consists in modeling the regular electrical vehicles (EVs) behavior
pattern based on the 2009's National Household Travel Survey. The general procedure which
applies for any distribution system analysis is proposed and assessed in the IEEE 13 nodes test
feeder system. The results validation was done with DSSim-PC software in co-simulation with
MATLAB. The PEV's drivers behavior was acquired by a previous Monte Carlo simulation. Once
this model is defined, the load profile of EVs charger is introduced in the simulation software.
This data allows to assign the arrival time and a charging estimated time for each regular user in
the distribution system. The proposed methodology could be potentially used as a planning tool
for PEVs penetration in existing distribution systems, therefore EVs inclusion studies could be
enhanced.
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Role of PV generated DC power in transport sector: Case study of plug-in EV
Abdelhamid, M.; Singh, R.; & Haque, L.

Abstract: This paper presents a multi-stage approach to the placement of charging stations
under the scenarios of different electric vehicle (EV) penetration rates. The EV charging market
is modeled as the oligopoly. A consumer behavior based approach is applied to forecast the
charging demand of the charging stations using a nested logit model. The impacts of both the
urban road network and the power grid network on charging station planning are also
considered. At each planning stage, the optimal station placement strategy is derived through
solving a Bayesian game among the service providers. To investigate the interplay of the travel
pattern, the consumer behavior, urban road network, power grid network, and the charging
station placement, a simulation platform (The EV Virtual City 1.0) is developed using Java on
Repast.We conduct a case study in the San Pedro District of Los Angeles by importing the
geographic and demographic data of that region into the platform. The simulation results
demonstrate a strong consistency between the charging station placement and the traffic flow
of EVs. The results also reveal an interesting phenomenon that service providers prefer
clustering instead of spatial separation in this oligopoly market.
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Integrated Energy Exchange Scheduling for Multimicrogrid System With
Electric Vehicles Wang, Dai, Xiaohong Guan, Jiang Wu, Pan Li, Peng Zan, and Hui Xu.

Abstract: Electric vehicles (EVs) can be considered as flexible mobile battery storages in
microgrids. For multiple microgrids in an area, coordinated scheduling on charging and
discharging are required to avoid power exchange spikes between the multimicrogrid system
and the main grid. In this paper, a two-stage integrated energy exchange scheduling strategy
for multimicrogrid system is presented, which considers EVs as storage devices. Then, several
dual variables, which are representative of the marginal cost of proper constraints, are utilized
to form an updated price, thereby being a modification on the original electricity price. With
this updated price signal, a price-based decentralized scheduling strategy is presented for the
microgrid central controller. Simulation results show that the two-stage scheduling strategy
reduces the electricity cost and avoids frequent transitions between battery
charging/discharging states. With the proposed decentralized scheduling strategy, each
microgrid only needs to solve its local problem and limits the total power exchange within the
safe range.
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Probabilistic Impact of Transportation Electrification on the Loss-of-Life of
Distribution Transformers in the Presence of Rooftop Solar Photovoltaic
Abdelsamad, Sherif F., Walid G. Morsi, and Tarlochan S. Sidhu

Abstract: Electric vehicles (EVs) can be considered as flexible mobile battery storages in
microgrids. For multiple microgrids in an area, coordinated scheduling on charging and
discharging are required to avoid power exchange spikes between the multimicrogrid system
and the main grid. In this paper, a two-stage integrated energy exchange scheduling strategy
for multimicrogrid system is presented, which considers EVs as storage devices. Then, several
dual variables, which are representative of the marginal cost of proper constraints, are utilized
to form an updated price, thereby being a modification on the original electricity price. With
this updated price signal, a price-based decentralized scheduling strategy is presented for the
microgrid central controller. Simulation results show that the two-stage scheduling strategy
reduces the electricity cost and avoids frequent transitions between battery
charging/discharging states. With the proposed decentralized scheduling strategy, each
microgrid only needs to solve its local problem and limits the total power exchange within the
safe range.
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Load Management in a Residential Energy Hub with Renewable Distributed
Energy Resources Mohammad Rastegar & Mahmud Fotuhi-Firuzabad

Abstract: This paper presents a residential energy hub model for a smart multi-carrier energy
home consisting of plug-in hybrid electric vehicle (PHEV), combined heat and power (CHP),
solar panels, and electrical storage system (ESS). The energy hub inputs are electricity and
natural gas that provide electrical and heat demands at the output ports. In this paper, an
optimization-based program is proposed to determine the optimal operation mode of the
energy hub, to manage the energy consumption of responsive appliances, to schedule
charging/discharging of PHEV and the storage system, and to coordinate solar panels operation
with household responsive demand in response to day-ahead time-varying tariffs of electricity.
The objective function is to minimize customer payment cost considering vehicle to grid (V2G)
capability. Different case studies are conducted to probe the effectiveness of the proposed
method and study the impacts of different electrical time-differentiated tariffs on the
optimization results on daily and yearly basis.
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