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Introduction

This compendium contains various uses and applications of the Natitmasehold Travel
Survey (NHTS) data used in transportation planning and relseom January 2013 to
Decenber 2013. Published journal articles and reports that cite the use of NHTS data were
selected using the Transportation Research Board (TRB) AnnueliniyleOnline 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 engineerms used in both online sources were tNational Household Travel Survey
andNHTS

The research papers were grouped into 11 categories that were created based &uibext
Areasand 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

SpeciaPopulation Groups

Survey, Data Synthesand Other Applications
Traffic Safety

. Transit Planning

10.Travel Behavior

11.Trend Analysis and Market Segmentation

©CONTO~wWNPE

A onepage description of each paper is provided which includesTitie, Authors, Abstract,
Subject Aeas, 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 Aegrican Journal of Public Health, th&ernational
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 publicationo the Transportation Research Boar@®9Annual Meeting and

can be found in the 2B TRB Annual Meeting Compendium of Papers.

Please notethat this 2013compendium consists of approximateAs2 research papersnd
articles. This document wagdated onan ongoing basis with newly published papers that cite
NHTS data. For information about adding a research paper to the NHTS compendium, please
contact Adella Santos atlella.santos@dot.gov

Search andlocumentation support was provided by Susan Lidg@smy Methipara (MacroSys)
categorized and formatted the paper abstracts.
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Outline of reports from Januarg013 through December 203
that cite the use of the National Household Travel Survey

Contents
1. Bike and PedeStrian STUGIES. . ......eeu et 19

Closing the Bicycling Gender Gap: The Relationship Between Gender and Bicycling
LY FNIF &G NHzO0G dzNB Ay AlligoS Camp.4.A.2.y.Q4....[.L.NBS.afh9 / AGAS

Bicycle! Bicycle! Conversion Factors Influencing Changes in Personal Transportation Choices
Britta Barrett, Kristine M. Berg, Dominic Doneux, Ross Hattori, Meredith Slata.......... 20

t SNELISOGAGSE 2y {SIGGfS 2 2YSyMEeBORIRAARIZY & (2
Effects of Bicycle Facility Provision on Mortality Prevention and GHG ReductiorB& it
Analyses within the BICY Projdteggs, J., Schweizer,.d.........ccccoooiiii 22
Cycle Track Safety Remains UnproRanl Schimek.............cccooiiiiii 23
Infrastructure Preference and Value Among Transportation Cyclists in th€&sSle Fine24

Examining the impact of urban morphology on bicycle mode cHeitveards, Greg Rybarczyk,
& CRANGSNAN WL ....ceiiiiiiie e 25

Spinning tle Wheels and Rolling the Dice: k@gcle Costs and Benefits of Bicycle Commuting
in the USEdwards, Ryan D., and Carl MaSON.............uuvvviiiiiuuiiiiiiineiiiinsnnne e 26

Measuring transportation at a human scale: An intercept survey approach to capture

Walking and Biking in Pennsylvania: A Matter of National Seddrityion: Readiness......28

Cycling in the Crescent City: An Exploratbthe Spatial Variation in Bicycle Commuting in
New OrleanEmilie S. BaRK..........ciiiiiiiii e 29

How to Increase Bicycling for Daily TraMeNeil Nathan..............ccccccovvvvviiiiiiiiiiiiiiiiiiinn, 30

Costs for Pedestrian and Bicyclist Infrastructure Improvements: A Resource for Researchers,
Engineers, Planners, atiie General PubliBushell, Max A., Bryan W. Poole, Charles V.
Zegeer, and Daniel A. ROAMQUEZ...........coooii it 31

Evaluating safe routes to school events that designate days for walking and biéyariomy
Buckley, Michael B. Lowry, Helen Brown, Benjamin Barton................ceevvvveevvvvennnnnnnnn. 32

The paths from walk preference to walk behavior: Applying latent factors in structural

Stretching the limits of walkability: comparing walk and bus trips in urban Seattle
NeighborhoodsIONN MUIPNY........coii e 34

The relationship of arekevel sociodemographic characteristics, household composition and
individuatlevel socioeconomic status on walking beha@mong adultdVary O. Hearsta,
John R. Sirardb, Ann Forsythc, Emily D. Parkerd, Elizabeth G. Kleine, Christine G. Greenf, Leslie

NHTS Compendium 2013 Page3



Investigating Behavior of Active Cyclikttia Andrade & Seiichi Kagaya..............ooee.... 36
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1. Bike and Pedestrian Studies

Closing the Bicycling Gender Gap: The Relationship Betw&ender and
AO@Of Ay3a LYTFNI aldNUzO0 dABonEsmpi KS bl GA2YyC

Abstract: The percentage of trips taken by bicycle and the number of bicyclists in the U.S. has
steadily increased in the past decade. Accounting forittusease are men age25 to 64.
Nationwide trends indicate women accounting for 25 percentioytlists and 24 percent of the
YEGA2Yy Qa o0AO080fS UGNALAD / Aidghadtities dlsp Bavethghedi f | y R
female cycling numbers. Studies in Portland shbat ivomen respond positivglto onstreet
bicycle facilities with a buffer from automobile traffic. Northeéfnropean cities with separated
infrastructure see upwards of 50 percent female ridepsHihese cities have created an
environment that is receptie to bicycling, and in turn have mobécyclists and ultimately more
women bicyclists. Infrastructure creates a streetscape to acoodate more bicyclists, and the
type of infrastructure can serve as an undeniable indicatohtoduantity of women bicycig.

This research examines the relationship betweellts who bike to work and the
guantity of lanes, routes, and paths in the 51 largest U.S. cities using data from the Alliance for
CALAY3 9 2FE1AY3IAQa&a HAamAa | YR HnAwgRrojectdthi® . A O Of A
research finds a strong relationship between male ridership and bike routes, while female
NARSNEKALI aK2ga | A0GNRY3ISNI NBfFGA2YaKALI (2 0A
correlationbetween change in infrastructure and change in rithgpsover time.

Gaining quantitative understanding of the infrastructure that leads to increased
perceivedsafety among women can inform new safety and design standards that can
accommodate allypes of bicyclists. Statistically analyzing bicycle commulatg creates
significant findings té& dzLJLJ2 NI | Yy SOR2 Gt NB&ASFNODK 2F 62YSyQ.
link betweeninfrastructure and gender. These findings will begin to shrink the gender gap in
bicycling.

Subject Areastemale; bike lane infrasticture; safety

Availability: Camp, Allison. "CLOSING THE BICYCLING GENDER GAP." (2013).
https://scholarsbank.uoregon.edu/xmlui/handle/1794/12935
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Bicycle! BicycleConversion Factors Influencing Changes in Personal
Transportation Choice8¥ritta Barrett, Kristine M. BergDominic Doneux, Ross
Hattori, Meredith Slota

Abstract: Transportation research for the past 30 years shows consistent commuter preference
for individual commuting via private automobile, and the number of vehicles per household
continuesto rise. Transportation infrastructure capacity struggles to keep up, and many cities
report increasing congestion and even gridlock. Urban planners cite alternative methods of
transportation, such as walking, bicycling, and public transit, as a wasioigeeongestion

while contributing to the overall health of residents and decreasing pollution from personal
automobiles.

The City of Seattle published the Seattle Bicycle Master Plan in 2007, aiming to convert non
bicyclists into regular bicyclists by inoping bicycle safety and trail access. They cite several
barriers to potential bicyclists that nelicyclists report prevent them from experimenting with
bicycling as a regular method of transportation.

We aim to conduct an exploratory research projecsig@ed to examine the conversion factors
reported by new bicyclists, to determine if and how they overcame the previously reported
barriers. Additionally, we aim to examine nbityclists to both confirm previously reported
perceived barriers as well asvestigate any potential conversion factors they may be exploring.
Our overall goal is to elucidate the rationale behind personal transportation choices and
changes individuals make to better inform information outreach done by the City of Seattle.

SubjectAreas:commute; congestion; health; pollution; conversion factors

Availability: BARRETT, BRITTA, et al. "Bicycle! Bicyitig://re.vu/doc-
download/KristineMarieBerg/284759/work_exampkeistine.m.berg-
bicyclecommunityresearchproposaldoc.131072.1376623183.doc
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Perspectives on Seattle Wom&Decisions to Bike for Transportatichnne
Broache

Abstract: A tangle of health, qualitgf-life, environmental, and economic concerns has
prompted Seattle and ther major US cities to pursue strategies that encourage more trips by
foot, bike, and transit. Yet increasing bicycling rates remains a distinct challenge, as evidenced
by the extremely low share of Americagspecially womenvho choose lie two-wheeledmode
for their everyday journeys. Even in Seattle, whiels earned accolades for bikeiendliness,
men compose more than 70 percentlmke commuters. An understudigésearch area lies in
determining why these gender differences exist, to what extenytbanbe overcome, and, in
general, how best to attract cycling skeptics. A better understandimgotives for bicycling
among both genders and their nuanced subgroups is essenpi@rnners hope to shift more
trips away from motorized modes and reapethrray of benefitassociated with active
transportation. This maste® thesis contributes to the limited body mdsearch on gender
related bicygling behavior and preferences by examining four major questions: (1) What are the
major barriersassociated W (i K { S I (ididecBions ® Wi&gleQor transportation? (2)
Whatare the key motives that may cause Seattle women to start or increase their cycling? (3)
How do these barriers and motives differ among Seattle women who do notconsider
themselves daily riders? and (4) Based on these factors sttaegies might planners and
other interested stakeholders employ to encouragermoycling among Seattle womemfis
research centers on a quantitative analysis of responses from agpesetative sample of

365 Seattle women, including 106 women who reported not riding for arnlyedf everyday

trips and 259 women who reported riding daily, collected through a suoyethe Association

of Pedestrian and Bicycle Professionals Wo@&yclind’roject in2010. Through a

guantitative comparison of these two ridership groups, | investigated bawiers and motives
vary by selireported experience levels. My analysis was inforrogdhe ecological model,
which suggests that individual, soeaivronment, and physicaénvironment factors all play
roles in transportation behavioConsistent with existing literature, safety in the presence of
motorized traffic was thgparamount concern for daily and nataily riders alikeWeather,

steep topographydistances between origins and destinations, route connectivity, and
grooming and cargo issuefso played important roles in the wom@ncycling decisions,
especially fonon-daily ricers. By contrast, bike and equipment issues, presence of social
supports in the communityand connectivity with transit appeared to be less relevant
considerations. Based on theBradings, | recommended that planners consider greater
separation of bikes from motorizedaffic, improve endof-trip facilities, explore creat®s
workarounds to steep topography, sesélutions to increase route connectivity, and enhance
marketing activities that address cling for transportation as a lifestyle.

Subject Areascommute;bicycle; motives; gender

Availability: Broache, Anne. Perspelil A @Sa 2y {SFGdftS 22YSyQa 5
Transportation. Diss. University of Washington, 2012.
https://digital.lib.washington.edu/xmlui/handle/1773/20790
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Effectsof Bicycle Facility Provisioon Mortality Prevention and GHG Reduction
Cost-Benefit Analysswithin the BICY Projedileggs, J., Schweizer, J.

Abstract: Costbenefit analysis (CBA) has been conducted to examine the estimated effects of

the provision of new bicycle infrastructure in a range of cities in Central Europe, based

results of the BICY Project. In particular, anticipatediotidns in greenhouse gas (GHG)
emissions,andaDl dz4 S Y2 NIl ft AdGe& ol a F2dzyR 6AGK 21 h 9 dzN
The key finding: investing in bicycle infrastructure is stronglicgrated to return benefits

valued at many times the initial investment, magnified by rapid action. A range of policy actions

are considered.

Subject Areasbicycling, infrastructure, codienefit analysis, CBA, HEAT, health impact
assessment, HIA, actitr@avel, bicycle transportation, transport economics, life expectancy,
transport policy

Availability: Meggs, J., and J. Schweizer. "Effects of Bicycle Facility Provision on Mortality
Prevention and GHG Reduction: CBshefit Analyses within the BI®@Yoject.”
http://lwww.bicy.it/docs/129/HEATScenarieCBAFINAEDRAFTor-WHO.pdf

NHTS Compendium 2013 Page22



Cycle Track Safety Remains Unprowesul Schimek

Abstract:n/a

Subject Areasbicycle lanes; bicycle crash rate
Avalilability: Schimek, Paul. "Cycle track safety remaingroven."” American journal of public

health 103.10 (2013): eé7.
http://ajph.aphapublications.org/doi/pdf/10.2105/AJPH.2013.301476
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Infrastructure Preference and Value Among Transportation Cyclists in the U.S.
Cassie Finer

Abstract: A decade of surgingdycle use has attracted little research seeking to measure
bicycleutility, infrastructure preferences, and the tension between transportation budgets
versus thedemands of cyclists, pedestrians, and motorists. A review of the literature shows
only one stidy applying noamarket valuation tools to study this issue and demographic
surveys tracking gendesige, and income have provided little guidance. Using paired
comparison and contingemaluation methods, this paper adds to existing research regarding
cyd AaidaQ A praakhcgd andaiéniptziadtientify a model for valuing specific
infrastructure options. Resulsuggest strong and easily identifiable preference ordering but do
not return an explanatory modébr infrastructure valuation.

Subject Areasbicycling,nfrastructure preferences

Availability: Finer, Cassie, Terra McKinnish, and Fernando Riosmena. "Infrastructure Preference
and Value Among Transportation Cyclists in the US."
http://digitool.library.colostate.edu/exlibris/dtl/d3_1/apache media/L2V4bGlicmIzL2R0bC9kM
18XL2FWYWNOZVItZWRpY S8yMTAzNjk=.pdf
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Examining the impact of urban morphology on bicycle mode chdickvards,
Greg Rybarczyl, Changshan Wu

Abstract:Nonmotorizedtransport modes such as bicycling are becoming important

components to urban transportation systems in the United States, in particular with the recent
emphases on sustainable urban development. Recent bicycle forecasting methods have
included urban desigalements to help explain bicycle behavior but most measures lack
accountability of microscale built form attributes that address bicyclist perception. This study
developed a discrete choice model to examine the impact of urban morphological factors on
peolJt SQa dziAftAGFNAFY 0A080fS Y2RS OK2A0S RSOA&A
include personal, household, and environmental variables. Urban morphology variables from
space syntax were also incorporated in the model to test for the margiflaence of

microscale design and space characteristics in the decision to bicycle. Results indicate that
microscale built form factors that enhance visibility and contain well connected street networks
significantly affected bicycle mode choice deaisiat the trip origin. The finding that built form
variables by and large influence the probability that someone will commute via bicycle suggests
that policies and planning efforts aimed at increasing bicycle mode share should include
humantscaled built &rm metrics that address urban space and cognition.

Subject Areasurban form, bicycling, GIS, visibility analysis, discrete choice model

Avalilability: Rybarczyk, Greg, and Changshan Wu. "Examining the impact of urban morphology
on bicycle mode choice.'hizironment and Planning B: Planning and Design 40 (20130@D0
http://www.envplan.com/epb/fulltext/bforth/b37133.pdf
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Spinning the Wheels and Rolling the Dice: k@gcle Costs and Benefits of
Bicycle Commuting in the USdwards, Ryan D., and Carl Maso

Abstracth 6 2SO0 A @PSd 2SS [ aasSaa | @SNFr3IS ySi t2yaASoAi
Methods. We constructaggd LISOAUO FI GFfAGe& NI GSa LISNI RAalGl yC
RSY2YAYIlFLU2NE FTNRBY GKS wnnd blriAz2ylf 1 AdzaSK2f R
fatality statistics. We model the impact on the life table of switching from car to bicycle

commuting. Results. Bicycling fatality rates in the U.S. are an order of magnitude higher than in
Europe. These costs follow an age pattern that punishes bothg/and old, while the health
0SySUG&a 3Adzk NR I3IFAyad OlFdzaSa 2F Y2NIFtAde GKI
SaSO0ia 2F o6AO0O0ftAY3I |LIISFEN aA3ayAUOlFyGT AG YI @
initiate regular bicycle commutg or avoid it in the current U.S. risk environment, especially if
AYRAQDGARdzZr £ 4 RAAO2dzy i FdzidzNE tAFS &SI NBR® /2y Of
O2YYdzi Ay 3 FLIISEFN G2 2dzigSAIK GKS O02adGa Ay GKS
orda 6 St AS@S (KS KSIfidK o60SySUGa YlLe& RStlFe 2N I @;
much fatality risk whil®© I LJG dzNA y 3 K Sy X U &I Bt Giladich # bigydlid

mortality risks suggest that safetyjprovements in the built environent might spur changes

in transit mode.

Subject AreasAging, Expectations, Health, Mortality, Accidents, Life table, Life expectancy

Avalilability: Edwards, Ryan D., and Carl Mast8pinning the Wheels and Rolling the Dice:-Life
Cycle Costs and BenefitEBicycle Commuting in the US."
http://qcpages.qc.edu/~redwards/Papers/edwarasasonrcycling06.pdf
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Measuring transportation at a human scale: An intercept survey approach to
capture pedestrian activityRobert James Schneider

Abstract: Pedestrian travetlata are critical for measuring and analyzing sustainable
transportation systems. However, traditional household travel surveys and analysis methods
often ignore secondary modes, such as walking from a street parking space to a store entrance
or walking fom a bus stop to home. New data collection and analysis techniques are needed,
especially in areas where walking is common. This paper describes an intercept survey
methodology used to measure retail pharmacy customer travel to, from, and within 20

shoppirg districts in the San Francisco Bay Area. Of the 1003 respondents, 959 (96 percent)
reported all modes of travel used from leaving home until returning home, including secondary
modes. Walking was the primary travel mode on 21 percent of respondent toutrgn

analysis of secondary modes found that 52 percent of tours included some walking. Pedestrian
travel was particularly common within shopping districts, accounting for 65 percent of all trips
within 804 meters (0.5 miles) of survey stores. Detailetkimg path data from the survey

showed that respondents in denser, more mixgsk shopping districts tended to walk along

the main commercial street as well as other streets connecting to the core shopping area, while
respondent pedestrian movements intamobile-oriented shopping districts tended to be
contained within specific shopping complexes.

Subject Areaspedestrian; secondary modes; intercept survey methodology

Avalilability: Schneider, Robert James. "Measuring transportation at a human scale: An
intercept survey approach to capture pedestrian activity." Journal of Transport and Land Use
6.3 (2013): 459. https://jtlu.org/index.phpl/jtlu/article/view/311
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Walking and Biking in Pennsylvania: A Matter of National Secuktigsion:
Readiness

Abstract: The retired admirals and generals of Mission: Readiness are concerned that 75

percent of young Americans are unable to join the military. About a quarter of all young

Americans cannot join because they are overweight. Obesity rates among chitrertripled

within three decades, threatening not only the overall health of America, but also the future

strength of our military. The Centers for Disease Control and Prevention, using a wider
RSUYAGUAZ2Y 2F gK2 Aa 2 @S Nuded Ba&four autiof teh yaukgS Y A £ A (
adults in Pennsylvania are either overweight or obese. Within roughly one generation, two

trends have gone in opposite, and dangerous directidnthird as many children watik bike

to school, while Childhood obesity hagted. Healthy lifestyles that include adequate physical

activity are ultimately a matter of peonal responsibility, howeve§ t SOG SR 2 FUOAI f a C
individuals bear this responsibility better by creating environments where the healthy choice is
alsothe easy choicdnvesting wisely in infrastructure that promotes walkiggd biking can
helpmoreyound YSNA Ol ya 6S02YS UG F3lFLAyo®

Subject Areasyouth; walk; bike

Availability: Are, Who We. "A MATTER OF NATIONAL SECURITY?."
http://missionreadiness.s3.amazonaws.com/vepntent/uploads/PATransportationBrief.pdf.
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Cycling in the Crescent City: ARploration of the Satial Variation in Bicycle
GCommuting in New Orlean&milie S. Bahr

Abstract: This thesis examines the spatiati@éion in bicycle commuting across New Orleans. It
identifieswhere in the city bicycle commuting is most and least prevalent. It also explores
factors that argpromoting and discouraging utilitarian bicycling. A review of existing literature
on variablegound to influence transportation bicycling is conducted, and a survey is
disseminated taesidents across the city to determine some of the motivations for and
obstacles tdransportation bicycling locally. Additionally, case studies are compiled partgin

to two neighborhoods falling on opposite ends of the bd@nmute spectrum. These include
analyss of socieeconomic and demographic data; an evaluation of the built environment using
mapst YR FASER 20aSNIF GAZ2Y T | ytRdesaoutamigipSiendes G 2
with transportation bicycling. In the end, this thesis should be helpful in pinpointing variables
influencing bicycle commute rates and in determining theety of policies and investments

that may be most effective iancouraging more bicyclinin New Orleans and across the

country.

Subject AreasBicycle commuting

Availability: Bahr, Emilie S. "Cycling in the Crescent City: An exploration of the spatial variation
in bicycle commuting in New Orleans." (2018)p://scholarworks.uno.edu/td/1607/
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How to Increase Bicycling for Daily TrawdtNeil, Nathan

Abstract:Research shows that infrastructure, programs, and policies that support bicycling can
significantly increase levels of bicycling for daily travel. Howevisrditficult to generalize

about the effectiveness of specific strategies or particular kinds of bicycle infrastructure. Many
studies only measure the impact of incremental expansions and do not capture the full impact
of a completed bicycle system. Indegde most compelling evidence comes from communities
that have implemented a fully integrated package of strategies to increase bicycling. The
evidence reviewed in this brief suggests that a comprehensive approach produces a much
greater impact on bicyclg than individual measures that are not coordinated.

Subject AreasBicycling; health

Availability: McNeil, Nathan. "How to Increase Bicycling for Daily Travel." (2013).
http://activelivingresearch.org/files/ALR_Brief_DailyBikeTravel_May2013.pdf
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Costs fo Pedestrian and Bicyclist Infrastructure Improvements: A Resource for
Researchers, EngineersaRhers, and tle General PubliBushell, Max A., Bryan
W. Poole, Charles V. Zegeer, and Daniel A. Rodriguez

Abstract: Costs for pedestrian and bicycle safetfrastructure often vary greatly from city to

city and state to state. This document (and associated database) is intended to provide
meaningful estimates of infrastructure costs by collectingiaqulate cost information for

pedestrian and bicycle treatnmés from states and cities across the country. Using this
information, researchers, engineers, planners, and the general public can better understand the
cost of pedestrian and bicycle treatments in their communities and make informed decisions
about whichinfrastructure enhancements are best suited for implementation. By collecting
countrywide cost information, this database should contain useful information for any state or
city, even if costs from that particular state or city are not included for angireatment.

Subject AreasSafe Routes to School; Walking; Bicycling; Evaluation; Survey; Elementary school
children

Avalilability: Bushell, M.A., Poole, B.W., Zegeer, C.V., & Rodriguez, D.A. (2013). Costs for
Pedestrian and Bicyclist Infrastructure Impeovents: A Resource for Researchers, Engineers,
Planners, and the General Public. Chapel Hill, NC: University of North Carolina, Chapel Hill,
Highway Safety Research Centdtp://activelivingresearch.org/costpedestrianand-bicyclist
infrastructureimprovementsresourceresearcherengineersplanners
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Evaluating safe routes to school events that designate days for walking and
bicyclingAaron Buckley, Michael B. Lowry, Helen Brown, Benjamin Barton

Abstract: This paper presents a case study evaluation gsd#esignated for walking and

bicycling as part of a Safe Routes to School program. The case study examines two elementary
schools in Moscow, Idaho that annually participate in two designated days for walking and
OAOBOf Ay 3T aGLY(GSNIRIEGMYY K S2 IFEH I 02 yROKLXAL 510 KS
Students walking or bicycling to school were counted before and after the events. For
comparison, counts were also observed at a nearby school not involved with the Safe Routes to
School program. Count ttawas collected for 8 days. Furthermore, 45 students and 17 parents
were surveyed; and five parents and four community leaders were interviewed. The count data
showed a significant increase in students using active modes of travel on the day of the event
and a few weeks later. The interviews and surveys showed, among other things, there is strong
support for the special events and most parents felt the designated days increased their child's
motivation to walk to school. Many parents said the spring ey@ompted their child to return

to walking to school after the cold winter months. Policy implications and other lessons learned
are provided.

Subject AreasSafe Routes to School; Walking; Bicycling; Evaluation; Survey; Elementary school
children

Avalilability: Buckley, Aaron, et al. "Evaluating safe routes to school events that designate days
for walking and bicycling." Transport Policy 30 (2013):290L
http://www.sciencedirect.com/science/article/pii/S0967070X13001546
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The paths from walk prefeence to walk behavior: Applying latent factors in
structural equation modelingMatthew A. Coogan, Thomas Adler, Karla Karash

Abstract: A structural regression model has been developed to explore the relationship among
key factors in the explanation atilitarian walking. The model examines the relationship
0SG6SSY YR FY2y3 dzy20aSNIBSRE 2N WEFaGaSyiaQ FI 0O
operant at the time of residential selection; 2) the urban form of the neighborhood; 3) the

urban form ofthe residence; 4) the level of auto dependency; and 5) the extent to which the
neighborhood is found satisfactory by the participant and those whose opinions he/she
respects. The model allows the detailed examination of the paths from initial inclination
towards a neighborhood with walkable destinations, through a series of mediating unobserved
factors, each of which might either impede or facilitate the adoption of utilitarian walking.
Variations on the model allow for the examination of the role of attéa and preferences

towards suburban house formats separately from the question of walkable destinations,
reflecting the possibility of a value conflict situation. Analysis of the model results can shed
some light on the relationship between attitudes amalues brought to bear at the time of
residential selection, and the need to deal with conditions and constraints to walking associated
with the built environment closer to the time of the walking decision.

Subject Areaswalking land use attitudes, behavior

Availability: Coogan, Matthew A., Thomas Adler, and Karla Karash. "The paths from walk
preference to walk behavior: Applying latent factors in structural equation modeling.” Journal
of Transport and Land Use 5.3 (201)ps://jtlu.org/index.php/jtlu/article/viewArticle/269
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Stretching the limits of walkability: comparing walk and bus trips in urban
Seattle neighborhoodslohn Murphy

Abstract: This study challenges traditional distadgased notions of walkability. The objective
of thisresearch vas to determine whether it is feasible and realistic to replace relatively short
bus trips withwalking in urban Seattle, Washington neighborhoods. Through the collection of
sixty data pointscomparing walking and taking the bus from three origin poiritgasying
distance (2.3, 1.5, and Orfliles) to the same location helped to determine that taking the bus is
always fastest, less reliable, ale$s energy intensive than walking. However, the point at
which walking becomes faster than takitige bus is aritical distance 0.9 miles and is the
upper limit at which the neighborhoods basedims study are deemed walkable. The
comparability of travel time between walking and taking thes at this distance shows that
traditional distancebased definitions ofvalkabilityt usually 0.5 mileand less may need to

be extended under certain urban conditions.

Subject AreasAdult; Walking; Area deprivation; Socioeconomic status; Active transportation;
Policy

Availability: Murphy, John. Stretching the limits of walkidly: comparing walk and bus trips in
urban Seattle neighborhoods. Diss. University of Washington, 2012.
https://digital.lib.washington.edu/xmlui/handle/1773/21846
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The relationship of aredevel sociodemographic characteristics, household
composition ard individuaklevel socioeconomic status on walking behavior
among adultsMary O. Hearsta, John R. Sirardb, Ann Forsythc, Emily D. Parkerd,
Elizabeth G. Kleine, Christine G. Greenf, Leslie A. Lytleg

Abstract: Understanding the contextual factors associateith why adults walk is important

for those interested in increasing walking as a mode of transportation and leisure. This paper
investigates the relationships between neighborhédesiel sociodemographic context,

individual level sociodemographic charaestics and walking for leisure and transport. Data

from two communitybased studies of adults (n = 550) were used to determine the association
between the Area Sociodemographic Environment (ASDE), calculated from U.S. Census
variables, and individudével SES as potential correlates of walking behavior. Descriptive
adlrdAraidAadas YSHy O2YLI NRaz2ya FyR tSFNAR2yQa 02
bivariate relationships. Generalized estimating equations were used to model the relationship
between ASE, as quartiles, and walking behavior. Adjusted models suggest adults engage in
more minutes of walking for transportation and less walking for leisure in the most
disadvantaged compared to the least disadvantaged neighborhoods but adding individual level
demographics and SES eliminated the significant results. However, when models were stratified
for free or reduced cost lunch, of those with children who qualified for free or reduced lunch,
those who lived in the wealthiest neighborhoods engaged in 10t7lesis of total walking per

day compared to those living in the most challenged neighborhoods (p < 0.001). Strategies to
increase walking for transportation or leisure need to take account of individual level
socioeconomic factors in addition to aré&v/elmeasures.

Subject AreasAdult; Walking; Area deprivation; Socioeconomic status; Active transportation;
Policy

Availability: Hearst, Mary O., et al. "The relationship of ateael sociodemographic
characteristics, household composition and individiesiel socioeconomic status on walking
behavior among adults.” Transportation research part A: policy and practice 50 (2013)5749
http://www.sciencedirect.com/science/article/pii/S096585641300013X
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Investigating Behavior of Active Cyclidtatia Andrade& Seiichi Kagaya

Abstract: The behavior of active cyclists in Japan and their motivations for cycling were
investigated. In Japan, bicycles were often used either as the main transportation mode or as
part of a multimodal journey. However, few Japanesmsportation policies and strategies
address cycling. The current investigation thus addressed the reasons why people cycled
although the cycling system had yet to achieve high levels of service. Commuters' views on
cycling were investigated in a behawabanalysis. In a statistical analysis, discrete choice

models were estimated to assess the factors that had a strong influence on cycling. Results of
the behavioral and statistical analyses are discussed with a focus on unimodal commuting trips.
The findngs of the models suggest that the singlerson household type influences the choice

of nonmotorized modes and that owning a car is not significant when people choose to cycle.
Those who regularly cycle to perform other activities and those who reg@gescise are more
likely to commute by bicycle. The possibility of sharing sidewalk space with pedestrians appears
to have a strong positive impact on cycling. In addition, longer distances to public transport
stations motivate the use of bicycle in multhal journeys. The insight gained can be used by
transport planners and government bodies in Japan and elsewhere in planning focyutire
friendly cities.

Subject Areasbicycle; behavior analysis; discrete choice; vehicle ownership; multimodal

Availability: Andrade, Katia, and Seiichi Kagaya. "Investigating behavior of active cyclists."
Transportation Research Record: Journal of the Transportation Research Board 2314.1 (2012):
89-96. http://trb.metapress.com/index/HT1L167L20886L02.pdf
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TemporalStability and Transferability of NoiMotorized and Total Trip
Generation Modelsludith L. Mwakalonge, Juhann C. Waller, Judy A. Perkins

Abstract: Transportation systems provide a means for moving people and the goods from

which they are spatiallgeparated. Of the two means of surface transportation, the motorized
mode is used extensively for utilitarian travel in developed countries. The increasing reliance on
motorized travel has contributed to increased traffic congestion, air pollution, aneh@iause
emissions. Nomotorized travel has recently received significant attention as a means to

reduce congestion and environmental problems and improve human health. However, non
motorized modeling is generally underdeveloped. This study investigated shanges in nen
motorized and total travel and the characteristics of the traveling public in 1990, 1995, 2001,
and 2009 using a national travel survey. The study also investigated the temporal transferability
of linearregression trip generation modelsr non-motorized and total travel under such

changes. Higincome households made fewer nanotorized trips in 1990 and 1995 compared

to 2001 and 2009. Persons aged 50 and over showed an increased demand-footwized

travel, whereas children aged-@5 showed a decreasing preference for rootorized travel

over time. Regarding temporal stability, only the coefficient for siaglelt households with no
children was stable across all of the analysis years. For botmooorized and total travel,

mos model parameter estimates were stable short term but not long term. In general, the

total travel models transferred better than nemotorized models, both short term and long

term. Despite not finding universal stability in model parameter estimatesitbdels were
marginally able to replicate travel in 2009 relative to the locally estimated 2009 model.

Subject AreasNon-Motorized; Trasferability; Temporal; Total Travel

Availability: J. Mwakalonge, J. Waller and J. Perkins, "Temporal Stability andeFadnilgy of
NonMotorized and Total Trip Generation Models," Journal of Transportation Technologies, Vol.
2 No. 4, 2012, pp. 28896. doi: 10.4236/jtts.2012.24031.
http://www.scirp.org/journal/Paperinformation.aspx?paperiD=23829&
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Simple, Inexpensive Appach to Sampling for Pedestrian and Bicycle Surveys:
Approach Developed in Pedestrian and Bicycling Suri&ewn Forsyth, Asha
Weinstein Agrawal, Kevin J. Krizek

Abstract: Many transportation planners undertake local surveys for a better understanding of
the levels of walking and cycling of residents in their city or town. This paper explores the
challenges of designing a robust sampling strategy for such surveys. A review of existing surveys
on nonmotorized transportation demonstrated that many existingveys used less than ideal
sampling approaches for communities that were aiming to collect populatide data on

cycling and walking and thereby jeopardized the strength of their conclusions. Either surveys
used approaches that were too expensive anthptex for most communities to implement or
surveys generated data that were not applicable to all residents in a community (i.e., data that
were not generalizable to the full population). In response to that sampling problem, this paper
presents a new meibd for collecting generalizable data: the sampling method developed in

the Pedestrian and Bicycling Survey (PABS) project. PABS offers a rigorous, yet inexpensive,
simple, and weldocumented method to conduct surveys. The PABS-oodimailback survey

and probabilistic (generalizable) sampling approach can be performaduse within

municipal agencies. With the use of PABS, transportation professionals can obtair higher
guality data about their community as a whole than they would obtain with manyebther
existing approaches. PABS is thus a useful complement to other sampling approaches such as
intercept surveys (an important way to collect data on the use of specific facilities) or surveys
distributed to email lists (a cheap and useful way to eotlqualitative data).

Subject Areasbicycle; pedestrian; survey

Avalilability: Forsyth, Ann, Asha Weinstein Agrawal, and Kevin J. Krizek. "Simple, Inexpensive
Approach to Sampling for Pedestrian and Bicycle Surveys." Transportation Research Record:
Journa of the Transportation Research Board 2299.1 (2012B®2
http://trb.metapress.com/content/m42748585505nn31/

NHTS Compendium 2013 Page38



Bicycle and Pedestrian Studies Based on Data from National Household Travel
SurveyStephen Edwards, Stephanie S. lvey, Martin Lipinski, MMalolias

Abstract: Communities around the nation are addressing new federal regulations and an
increased pressure by national and local advocacy groups to accommodate bicyclists and
pedestrians in transportation projects. To meet these demands, statelocal transportation
planning agencies must often rely on data sets derived from small samples and with little
previous application to develop user characteristics and travel demand models that estimate
the effect an increase in bicycle and pedestiiafinastructure will have on the transportation
network. One of the main sources for data on travel and transportation available to industry
professionals is the National Household Travel Survey (NHTS), which FHWA conducts every 5 to
7 years and which prodes data sets on daily travel for all transportation modes, including
information on driver characteristics, travel time, trip purpose, time of day, and day of the
week a trip took place. An aeoh program with NHTS offers agencies an opportunity to obtain
local data that may be used for bicycle and pedestrian studies. This paper presents the results
of a literature review on the current methodology NHTS uses to gather bicycle and pedestrian
data, the application of the data by transportation planning agesand researchers, and

lessons learned in the use of those data for bicyEdestrian studies.

Subject Areasbicycle; pedestrian; NHTS

Availability: Edwards, Stephen, et al. "Bicycle and Pedestrian Studies Based on Data from
National Household Traveu&ey." Transportation Research Record: Journal of the
Transportation Research Board 2299.1 (2012)-156.
http://trb.metapress.com/content/441309246r7825j9/
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Bicycling and Walking for Transportation in Three Brazilian Cikess, Rodrigo S.,
AdrianoAF Hino, Diana C. Parra, Pedro C. Hallal, and Ross C. Brownson

Abstract:Background: Physical inactivity plays a role in the attipm of heart disease, type 2
diabetes, and breast and colon cancer. The impact of such noncommunicable diseases on low
andmiddle-income countries is a major global health concern, but most studies in this area

have focused on higlncome countries. A better understanding of the factors that may

influence physical activity in lovand middleincome countries is needed. PurgosThis study
describes the prevalence of cycling and walking for transportation and their association with
personal and environmental factors in adults from three stedpitals in BraziMethods In

20072009, a randondigit-dialing telephone survey wa32 y RdzO0 SR A 1K NBaAARSY
years) of Curitiba, Vitoria, and Recife, sampled through a clustered multistage sampling process.
Walking and cycling for transportation, perception of the envinemt related to physical

activity, and demographic and hkh characteristics were collected. Poisson regression was

used to examine associations between cycling and walking for transportation with covariates
stratified by cities. All analyses were conducted in 2Rdsults The prevalence of bicycling for
transportation was 13.4%; higher in Recife (16.0%; 95% CI=13.7, 18.4) compared to Curitiba
(9.6%; 95% CI=7.8, 11.4) and Vitoria (8.8%; 95% CI=7.34, 10.1); and 26.6% for walking regularly
as a mode of transportation. The adjusted analysis showed that cyclwogitsrely associated

with being male (prevalence OR [pOR]=3.4; 95% CI=2.6, 18.4) and younger (pOR=2.9; 95%
CI=1.8, 4.9) and inversely associated with having a college degree (pOR=0.3; 95% CI=0.2, 0.4).
Walking for transportation is inversely associateithvihaving a college degree (pOR=0.6; 95%
CI=0.5, 0.8). No strong evidence of association was found of environmental indicators with
walking or bicyclingConclusionsThe prevalence of active commuting was low and varied by

city. Personal factors were meiconsistently associated with bicycling than with walking,

whereas perceived environmental features were not related to active commuting.

Subject Areashealth; lowincome country; bicycle; pedestrian; randedigit-dialing; Poisson
regression; demographicends

Avalilability: Reis, Rodrigo S., et al. "Bicycling and walking for transportation in three Brazilian
cities." American journal of preventive medicine 44.2 (2013)e£®.
http://www.sciencedirect.com/science/article/pii/S0749379712007994
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Walkable Communities and Adolescent WeigBater, Sandy J., Lisa Nicholson,
Jamie Chriqui, Dianne C. Barker, Frank J. Chaloupka, and Lloyd D. Johnston

Abstract: BackgroundNeighborhood design features have been associated with health
outcomes, includinghe prevalence of obesity2urpose This study examined the association
between walkability and adolescent weight in a national sample of public secondary school
students and the communities in which they liwethods Data were collected through

student surveys and community observations between February and August 2010, and analyses
were conducted in Spring 2012. The sample size was 154 communities and 11,041 students. A
community walkability index and measures of frevalence of adolescent overweight and

obesity were constructed. Multivariable analyses from a cs®Esgional survey of a nationally
representative sample of 8th10th- and 12thgrade public school students in the U.S. were

run. Results The odds of stdents being overweight (AOR 0.98, 95% CI=0.95, 0.99) or obese
(AOR=0.97, 95% CI=0.95, 0.99) decreased if they lived in communities with higher walkability
index scoresConclusionsResults suggest that living in mengalkable communities is

associated wh reduced prevalence of adolescent overweight and obesity.

Subject Areashealth; walkability, student, obesity

Availability: Slater, Sandy J., Lisa Nicholson, Jamie Chriqui, Dianne C. Barker, Frank J. Chaloupka,
and Lloyd D. Johnston. "Walkable Commusig@&d Adolescent Weight." American journal of
preventive medicine 44, no. 2 (2013): 156@8.
http://www.sciencedirect.com/science/article/pii/S0749379712008008
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Social ecolgical influences on workelated active commuting among adults
Bopp, Melissa, Andrew T. Kggki, and Matthew E. Campbell

Abstract: Objective: To examine influences on active commuting (AC) behavior using a social
ecological framework. Method®articipants (N = 1234) responded to an online survey about

AC patterns and social ecological influences on AC. Multiple regression analysis determined the
relative influence of individual, interpersonal, institutional, community, and environmental
levelson AC. Results: Significant relationships were found between AC and individual,
interpersonal, institutional, community, and environmental influences; 70% of the variance in
AC was explained with the full model. Conclusions: The social ecological moddépra

framework for understanding a range of influences on AC and should inform strategies to
improve AC behavior.

Subject AreasActive commutingSocial ecologicategression analysis

Avalilability: Bopp, Melissa, Andrew T. Kaczynski, and Matthew E. Campbell. "Social ecological
influences on workelated active commuting among adults.” American Journal of Health
Behavior 37.4 (2013): 5454.
http://www.ingentaconnect.com/content/png/ajhb/2013/000000800000004/art00012
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Walking Associated With Public Transit: Moving Toward Increased Physical
Activity in the United StateAmy L. Freeland, Shailendra N. Banerjee, Andrew L.
Dannenberg, and Arthur M. Wendel

Abstract: We assessed changes in trarasisociated walking in the United States from 2001 to
2009 and documented theimportance to public healthWe examined transit walk times using
the National Household Travel Survey, a telephone survey administered by thega8@ment

of Transportation to examine travel behavior in the United Stafesople are more likely to
transit walk if they are from lower income households, are #Wghite, and live in large urban
areas with access to rail systems. Transit walkergge larban areas with a rail system were
72% more likely to transit walk 30 minutes or more per day than were those without a rail
system. From 2001 to 2009, the estimated number of transit walkers rose from 7.5 million to
9.6 million (a 28% increase); thw/hose transitassociated walking time was 30 minutes or
more increased from approximately 2.6 million to 3.4 million (a 31% incredsajsit walking
contributes to meeting physical activity recommendations. Study results may contribute to
transportation-related health impact assessment studies evaluating the impact of proposed
transit systems on physical activity, potentially influencing transportation planning decisions

Subject Areastransit; walking; health; demographic trends

Avalilability: Amy L. Freeland, Shailendra N. Banerjee, Andrew L. Dannenberg, and Arthur M.
Wendel. Walking Associated With Public Transit: Moving Toward Increased Physical Activity in
the United States. American Journal of Public Health: March 2013, Vol. 103, No536pg2.
http://ajph.aphapublications.org/doi/full/10.2105/AJPH.2012.300912
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BicycleTransit Integration in the United States, 20§2009Wang, Rui, and Chen
Liu

Abstract: This paper analyzes the recent trend in bicytcdmsit integration in the U.St

reviews data from the National HouseholdaVel Surveys (NHTS) to show tharmcteristics of
bicycletransit integrated trips, where the integrators were froamd to which population

groups the integrators belonged. Bicyttansit integrationwasincreasingly observed in
commuters and younger travelers, and becamere imbalanced by gender. Results indicate
the rise in socigeconomic diversity dbicycletransit integrators, despite a racial gap. There was
a clear concentration dficycletransit integrators in large and higtiensity urban areas, where
most transitusers lived. Evidence does not support that rail attracts more bike access/egress
trips than bus. More transit users used bicycles to access/egress in the Pacific, East North
Central, andviountain regions. Given the netnivial role of bicycles compared toansit in the
U.S., the focus on bicycle use and the marriage between bicyclearsit should be further
emphasized.

Subject Areasbicycle; multimodal; transit; demographic trends
Availability: Wang, Rui, and Chen Liu. "Bicy€lansit Integration in the United States, 2@01

2009." Journal of Public Transportation 16.3 (2013).
http://www.nctr.usf.edu/wp-content/uploads/2013/10/16.3_wang.pdf
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Measuring the Sustainability of U.fublic Bicycle SystenWilliamson, Max W.

Abstract: As cities worldwide plan for increasing urbanization levels, new challenges in mobility
will arise. Any approach taken to address these new issues will need to consider how to move
more people with declimg resources, thus the need for a sustainable solution arises. This
thesis examines the growing trend of cities creating public bicycle systems as a means to add
sustainability to a transportation system and identifies what are the criteria and indicatars
sustainable public bicycle. The criteria and indicators are used to examine data collection
techniques of three Public Bicycle Systems in the United States: Capital Bikeshare in
Washington, D.C., Nice Ride in Minneapolis, Minnesota and Der@gclBn Denver,

Colorado.

Subject Areapublicbicycle system

Availability: Williamson, Max W. "Measuring the Sustainability of US Public Bicycle Systems."
University of New Orleans Dig2012).http://scholarworks.uno.edu/td/1574/
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Characterizing WalKrips in communities by Using Data from 2009 National
Household Travel Survey, American Community Survey, and Other Sources
Hwang, HeLing; Reuscher, Tim; Wilson, Daniel W and Murakami, Elaine

Abstract: Norrmotorized travel (i.e. walking and bicycling) aféncreasing interest to the
transportation profession, especially in context with energy consumption, reducing vehicular
congestion, urban development patterns, and promotion of healthier life styles. This research
project aimed to identify factors immaing the amount of travel for both walk and bike trips at
the Census block group or tract level, using several public and private data sources. The key
survey of travel behavior is the 2009 National Household Travel Survey (NHTS) which had over
87,000 wak trips for persons 16 and over, and over 6000 bike trips for persons 16 and over.
The NHTS, in conjunction with the Census BuB&American Community Survey, street density
measures using Census Bureau TIGER, WalkScore , Nielsen Claritas employnatasgatith
several other sources were used for this study. Stepwise Logistic Regression modeling
techniques as well as Discriminant Analysis were applied using the integrated data set. While
the models performed reasonably well for walk trips, travel by hilas abandoned due to
sparseness of data. This paper discusses data sources utilized and modeling processes
conducted under this study. It also presents a summary of findings and addresses data
challenges and lessdrarned from this research effort.

Subgct AreasNorrmotorized TravelNHTSTravel SurveyStepwise Logistic Regression;
Discriminant Analysis

Availability: Hwang, H§ Ay 3 whwb[ 8 Si Ff ® &/ KIFI NI OWsyRT Ay 3
Data From 2009 National Household Travel Survey, American Community Survey, and Other

{ 2 dzNJDRBZ2nd Annual Meeting, Washington, DC, USA, 20130113, 20130137
http://www.osti.gov/scitech/biblio/1060848
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Sustainable and Healthy Travel Chesand the Built Environmeninalyses of
Green and Active Access to Rail Trar&ations Along Individual Corridors
Appleyard, Bruce

Abstract: Until recently, data and technology have limited the ability of travel behavior

research to uniquely capturgetails of the built environment that may influence a person's
choice to walk or bicycle. Most previous studies have relied on aggregated zonal averages
homogeneously attributed to unique individuals and have likely missed key subtleties of the
built envionment important to people traveling outside the protective enclosure of an
automobile. Furthermore, most studies focus on the characteristics of the origin, not the critical
components of the destination (such as parking, availability, and price). Tostade better

the choice of green and active modes, which is central to an understanding of how to achieve
important environmental and health benefits, this paper presents methods to align detailed
measures of the built environment (in sum, more finelyadigregated data of the built
environment) more closely with the individual for disaggregated analyses of travel behavior.
Through the use of a new, linear spatial unit of anaty#ie individual access corridor
characteristics of the built environment acaptured all the way from the origin to the

destination for a group of individuals large enough to be statistically meaningful for policy and
urban design guidance through the use of predictive, multinomial logit mode choice models.
This study provides ptaing and design guidance on how to increase the likelihood that one

will choose walking or bicycling over motorized modes and examines such elements as zoning,
subdivision ordinances, and streetscape design as well as station policies for bicycle and auto
parking.

Subject Areastravel behavior; @; health; multinomial logit; zoning

Avalilability: Appleyard, Bruce. "Sustainable and healthy travel choices and the built
environment." Transportation Research Record: Journal of the Transportation Researdh Boar
2303.1 (2012): 385.

http://trb.metapress.com/content/f6012n4q322w5172/fulltext.pdf
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Using Health Impact AssessmentsEvaluate Bicycle and Pedestrian Plans
Wagner, Laura

Abstract:Where we live, work, and play influences health, as well as hotvavel to those
places. Transportation agencies are responsible for ensuring safe access to travel options,
including walking and bicyclintpr people of all ages and abilities. For a number of reasons,
including chronidlisease rates and changing demaguas, there is growing interest acrase
country to better explore the links between health ammdnsportation. New approaches are
emerging that can assigansportation agencies during the transportation planning process to
make more informed decisi@ One sah approach involves the use ldéalth Impact
Assessments (HIA), which can improve decisiakingand protect and enhace health and
health equity

Subject Areashealth; bicycle; pedestrian; transportation planning

Avalilability: Wagner, Laura. "Using Health Impact Assessments to Evaluate Bicycle and
Pedestrian PlansUniversity of North Carolina Highway Safety Research Cdpgelestrian and
Bicycle Information Center White Paper Se(@313).
http://katana.hsrc.unc.edu/cms/dowiwads/WhitePaper_HIA_PBIC.pdf
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Non-motorized Travel as a Sustainable Travel Opti®arnado, Christina, and
Chandra Bhat

Abstract In many developed countries walking and bicycling are not extensively used as a
means of transportation. Further, the shanéthese noamotorized travel modes (as a
percentage of all trips) has been reducing over time. The increasingly low use of walk and
bicycle modes of transportation, and the concomitant increasing use of motorized vehicles for
transportation, may be ass@ted with several factors, including land use and development
patterns, traffic safety and personal security concerns, and perceptions of and attitudes
towards nonmotorized transport. These factors manifest themselves differently in developing
and develped countries, but throughout the world the increasing reliance on motorized
transport contributes to serious traffic congestion problems, air quality degradation, and
greenhouse gas emission increases. In addition to transportation professionals, hpatities

are also paying increased attentiontondi2 1 2 NAT SR Y2RSazX 2NJ aF OGA@BS
improve public health. We discuss the many benefits of-mmtorized travel, identify its
facilitators and impediments, analyze its utilization in setiaveloped and developing

countries, review previous studies of the effectiveness of strategies to promote it, and
recommend possible pathways to promote norotorized travel as a sustainable travel option.

Subject Areasbicycle; walking; sustainability
Availability: Bernardo, Christina, and Chandra Bhat. "Mootorized Travel as a Sustainable

Travel Option.'Handbook of Sustainable Trav8pringer Netherlands, 2014. 2291.
http://link.springer.com/chapter/10.1007/9784-007-7034-8_18#

NHTS Compendium 2013 Page49



2. Demographic Trends

AgeRelated Shifts in Housing and Transportation Demavidrgaret B. Neal,
Ph.D; Nancy Chapman, Ph;ennifer Dill, Ph.Orjna Sharkova, Ph.[Alan
DeLaTorrgKathleen Sullivgiromoko Kanai& Sheila Martin, Ph.D.

Abstract Understanding where middiaged and older adults live, where they are moving, how

they get around, and the factors influencing these decisions is essential for planning for the

future. To gain an understanding of the impact of agkted shifts on housingnd

GNI YyALRNIIFGAZ2Y RSYFYRZ t2NItlFryR {GFIGS | YyADSNE
Institute on Aging, was contracted to conduct a review of the literature and to analyze existing

key local and national data sources. A multidisciplinaant of faculty and graduate students

was assembled and performed the work in the summer of 2006. The literature reviewed and

0KS IylFrfeasSa LINBaSyiSR KSNB INB AYyGSYyRSR (2 &
assumptions and to stimulate policy discé A 2y a LISNIIFAYAY3I (2 YIFylF3IAy
and investing in transportation infrastructure.

Subject Areaselderly travel behavior

Availability: Neal, Margaret B., et al. "Ageelated Shifts in Housing and Transportation
Demand." (2006).
https://www.pdx.edu/sites/www.pdx.edu.ioa/files/cupa_age_related_shifts.pdf
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A mparative Analysisof the Transit Needs of Men and Women Using a Transit
Service in a Smatb-Mid-Sized United States Metropolitan Area: A Case Study
for Tallahassee, FloridBanka Bellamy

Abstract Research has revealed notable differences between the travel behavior of men and
G2YSYyd {LISOAFAOIfte:I 42YSyQa RSOAAAZ2YyA YR
greatly influenced by traditional gender roles existing withinisty. Although a great deal of
research has focused on variances in transportation behavior between the sexes in terms of
auto use, research on the unique transit needs and choices made by women has been limited.
This investigation is important as attrawg female passengers to transit can have kergn

positive effects on the environment. Additionally, the retention of female riders currently
captive to transit systems should be a continued goal of transit agencies.

This study sought to better understd the transit needs of women using StarMetro; a
transit service provider in Tallahassee, Florida. In order to ascertain and examine their transit
needs, a survey was administered to 150 bus riders, 75 men and 75 women, at major transfer
points along the wekday route system. Information on specific needs such as accessibility,
reliability of service, availability of information, frequency, cost, safety, as well as their relative
importance to individual respondents was obtained and analyzed. Results edv&@ghificant
disparities in the transit needs of men versus women. Specifically, chi square tests showed that
women were more likely to access transit for shopping and child related trips but less likely to
have a car available to make trips or feel daten crime while using StarMetro. The analysis
revealed that women were more likely to feel unsafe from crime while waiting at bus stops
during the night; walking to bus stops during the night; waiting at C.K. Steele Plaza during the
night and while on bses. Women were also more likely than men to feel unsafe from accidents
while waiting at a bus stop during daylight hours. Additionally, women were more likely to view
safety from crime while using StarMetro as very important, whereas men were moretbkely
view the reliability of transit service as important. It is hoped that this research can be used as a
catalyst by StarMetro to modify and improve their services to better facilitate the specific needs
of women. For example, strategic improvements likeréasing the number of welit bus stops
could have a more positive impact on the travel experience of female users, which may result in
their longterm retention as transit users.

Subject Areas gender; transit

Availability: Bellamy, Danika. Collegé Social Sciences and Public Policy. Diss. The Florida State
University, 2013.
http://coss.fsu.edu/d6/durp/sites/coss.fsu.edu.durp/files/DIR_Bellamy2013.pdf
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All Transit Is Not Created EquBl. Robert D. Bullard

Abstract n/a
Subject Areas lowincome;environmental justiceAfrican American

Availability: Bullard, Robert D. "All transit is not created equal.” race, poverty & the
environment 12.1 (2005):-92. http://www.jstor.org/stable/10.2307/41555221
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The AgeAdjusted Value of a Statistical Life: Bence from Vehicle Choicégames
hQ. NARSY

Abstract In this paper | estimate an agmljusted value of statistical life (VSL) by examining
consumer automobile purchases. Many public policies target the health and safety of older
people, but most VSL estimateome from hedonic wage regressions with few older workers
and no retirees. Although underrepresented in the labor force, senior citizens account for a
sizeable share of vehicle acquisitions (around 12 percent). Using automobile purchase
decisions | amable to extend the range of revealed preference evidence to include individuals
up to 85 years old. Combining information on vehicle holdings and use, household attributes,
used vehicle prices, and yearly fatal accidents for each make, model, and \antageobile, |

use a multinomial choice framework to model the vehicle purchase decision. For each age
group | estimate a separate willingness to pay for reduced mortality by comparing the relative
importance of fatality risk and annualized cost. | alsgpky a control function approach using
vehicle crash test results to account for potential bias from individuals sorting into certain
vehicle types. On average | find that seniors and-semiors display similar VSLs, but that

these averages mask a sifigant invertedU-shaped VSL function that ranges from $1.6 to
$17.1 million. Overall the results of this study corroborate the growing consensus on the shape
and scale of the ag¥SL relationship and highlight the importance of considering the specific
age of affected individuals when evaluating the benefits of reduced mortality risk.

Subject Areas Value of statistical life; senior discount; vehicle choice

Availability:h Q. NA Sy =  WI-Adj&stedbValgetoKaSStatisit4l Life: Evidence from Vehicle
Choice."http://www.stanford.edu/group/SITE/SITE_2013/2013_segment_6/2013
segment_6_papers/o_brien.pdf
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Travetrelated behaviors, opinions, and concerns of U.S. adult drivers by
race/ethnicity, 2010Geeta Bhat & Rebecca B. Naumann

Abstract The U.S. popation is shifting to become both older and more racially and ethnically
diverse. Our current understanding of U.S. drivers' traigkdted needs and concerns by
race/ethnicity is limitedThe U.S. population is shifting to become both older and more hacial
and ethnically diverse. Our current understanding of U.S. drivers' tralatkd needs and

concerns by race/ethnicity is limited. Data from the 2010 HealthStyles survey, an annual, cross
sectional, national majpanel survey of persons ages 18 yearslder living in the United

States, were used to calculate weighted percentages of traalated behaviors, opinions, and
concerns by race/ethnicity. Logistic regression was used to explore associations between
race/ethnicity and specific traveklated @ncerns, while adjusting for other demographic
characteristics. Adequate transportation alternatives to driving were reported by a greater
percentage of persons in certain minority groups compared to whites (Hispanic: 34.7%; white:
23.4%). Concern for theevailability of alternatives to driving in the future was greater among
minority groups (black: 57.7%; Hispanic: 47.3%; other: 50.9%) compared to whites (37.5%).
Additionally, among persons with a household income of $25,000 +, minorities were generally
more likely than whites to report concern about having alternative transportation options to
driving, whereas concern was consistently high among all racial/ethnic groups for those earning
less than $25,000 annually. In each racial/ethnic group, more thé&m dfQoersons reported not
knowing how they would get around if they could no longer drive.

Subject Areas Travel behaviors; Transportation; Race; Ethnicity

Avalilability: Bhat, Geeta, and Rebecca B. Naumann. "Tsalated behaviors, opinions, and
concerrs of US adult drivers by race/ethnicity, 2010." Journal of safety research 47 (2013): 93
97. http://www.sciencedirect.com/science/article/pii/S0022437513001497
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Impact of fuel price on vehicle miles traveled (VMT): do the poor respond in the
same way as th rich?Tingting Wang; Cynthia Chen

Abstract The effects of fuel price on travel demand for different income groups reveal the

choices and constraints they are faced with. The first purpose of this study is to understand

these underlying choices amnstraints by examining the variation of fuel price elasticity of

vehicle miles travelled (VMT) across income groups. On the other hand, the rebound effect
increase in VMT as a result of improvement in fuel efficiency may offset the negative effect of

fuel price on VMT. The second purpose of this study is to compare the relative magnitudes of

the fuel price elasticity of VMT and the rebound effect. A system of structural equations with

VMT and fuel efficiency (MPG, miles per gallon) as endogenous vaimbksnated for

households at different income levels from 2009 National Household Travel Survey. Higher
income households show greater fuel price elasticity than lower income households. Fuel price
StFradAOAGASAE || NB T2 dzy Ro higBestinGmé gnods,while 3hR &t 1 do p
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only significant for the lowest income households as 0.7. These findings suggest the potential
ability of using fuel price astool to affect VMT. The study results also suggest possible

negative consequences faced by lower income households given an increase in fuel price and

call for more studies in this area.

Subject Areas Vehicle miles travelled (VMT); Fuel efficiencyelfgasoline) price; Income;
Structural equations

Availability: Wang, Tingting, and Cynthia Chen. "Impact of fuel price on vehicle miles traveled
(VMT): do the poor respond in the same way as the rich?." Transportation (2613): 1
http://link.springer.can/article/10.1007/s111160139478 1
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Nonwork Accessibility as a Social Equity Indicaloe Grengsa

Abstract This study explains a method for deriving nonwork accessibility indicators and
evaluates how nonwork accessibility varies among social groupg iDétroit metropolitan
region. It finds that vulnerable social groupscluding African Americans, Hispanics,4ow
income households, and households in povergxperience an advantage in physical
accessibility over more privileged groups for sevetgl purposes, including convenience stores,
childcare facilities, religious organizations, and hospitals. However, vulnerable groups
experience a distinct disadvantage in accessibility to shopping and supermarkets. These
vulnerable social groups experiengesubstantially larger share of households with extremely
low levels of accessibility, as a result of disproportionately low access to private vehicles.

Subject Areas low income; poverty; nonwork accessibility

Avalilability: Grengs, Joe. "Nonwowkccessibility as a Social Equity Indicator.” International
Journal of Sustainable Transportation pasicepted (2013).
http://www.tandfonline.com/doi/abs/10.1080/15568318.2012.719582
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Convenience for the cabborne shopper: Are malls and shopping stripsvdng
customers awayReimers, Vaughan

Abstract: Global warming, increasing traffic congestion, diminishing resources and declining
health levels have led to the introduction of several policies aimed at deterringszaye.

However many such policies have not only often failed to achieve their objetiieg also risk
jeopardising the retail sector. To help understand why, this study measures the importance
shoppers assign to car convenience, their perceptions of shopping malls and shopping strips
(also referred to as Main Street or the High Streetkiation to it, and then compares them in
their actual provision of it. To achieve these objectives, the study utilised a consumer
household survey and a retail audit. The results of the study indicate that consumers regard car
convenience as an importadeterminant of where they choose to shop, and perceive malls as
a superior source of it. Moreover, with the sole exception of being able to park close to desired
stores, malls offer caporne shoppers more convenient access and parking. The findings
suggesthat any strategy designed to deter car usage should be designed to impact equally on
both mall shopping and strip shopping, or risk tipping the balance even further in favour of the
mall.

Subject Areas:Shopping; Mall; Convenience; Car; Parking

Avalilability: Reimers, Vaughan. "Convenience for thelsame shopper: Are malls and
shopping strips driving customers away?." Transportation Research Part A: Policy and Practice
49 (2013): 37. http://www.sciencedirect.com/science/article/pii/S0965856413000098
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The Impacts of LRT, Neighbourhood Characteristics, andsgédiction on Auto
Ownership: Evidence from MinneapoliSt. PaulCao, Jason, and Xiaoshu Cao

Abstract: There § a growing interest in exploring the relationships between the built
environment and auto ownership and a number of studies have investigated the impact of rail
transit on travel behavior. However, few have disentangled the impact of rail transit on auto
ownership from the influences of the built environment and residentiatseléction. Using the
light rail transit (LRT) in the Minneape$s$. Paul metropolitan area, USA, this study applies the
statistical control approach and qudsngitudinal desigriio examine the effects of LRT,
neighborhood design and sedelection on auto ownership. It is found that residential self
selection influences auto ownership; backyard sizestifet parking and business density
marginally affect auto ownership; and thé&kT does not have an independent impact on auto
ownership beyond neighbourhood design and -selfection. The results point to the

importance of neighbourhood design in rail transit development.

Subject Areatravel behavior; built environment; vehictevnership

Availability: Cao, Jason, and Xiaoshu Cao. "The Impacts of LRT, Neighbourhood Characteristics,
and SekHselection on Auto Ownership: Evidence from Minneap8tisPaul." Urban Studies

(2013): 0042098013505887.
http://usj.sagepub.com/content/earl§2013/10/15/0042098013505887.abstract
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Nonparametric Estimation of a Heterogeneous Demand Function under the
Slutsky Inequality RestrictioBlundell, Richard, Joel Horowitz, and Matthias
Parey

Abstract: Economic theory rarely provides a parametric speation for a model, but it often
provides shape restrictions. We consider nonparéimeestimation of the heterogeeous
demand for gasoline in the U.S. subject to the Slutsky inequality restriatioonsumer choice
theory. We derive conditions under whi¢che demand functioncan be estimated consistently
by nonparametric quantile regression subject to tBleitsky restriction. The estimated function
reveals systematic variation in pricesponsiveness across the income distributiometv
method for estimaéing quartile instrumental variables models is also developed to allow for the
endogeneity oprices. In our application, shajp®nstrained quantile IV estimates show similar
patterns of demand as shagmnstrained estimates under exogeneity. The resillistrate the
improvements in the nitessample performance of a nonparametric estimator that can be
achieved by imposing shape restrictions based on economic theory.

Subject AreasSlutsky inequality restriction; gasoline demand

Avalilability: Blundell, Richard, Joel Horowitz, and Matthias Parey. "Nonparametric estimation
of a heterogeneous demand function under the Slutsky inequality restriction." (2013).
http://www.cemmap.ac.uk/wps/cwp541313.pdf
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Spatial Analysis of Travel Demand and Accedisjbin Vermont: Where will EVs
work? AultmanHall, Lisa; Sears, Justine; Dowds, Jonathan; Hines, Paul

Abstract: The suitability and charging requirements of electric vehicles (EVs) may differ in rural
areas, where the electrical grid may be less robust daily vehicle miles traveled (VMT) higher.
Although other studies have examined issues of regional power requirements of EVs, none have
done so in conjunction with the spatial considerations of travel demand and accessibility. The
authors use three datas to forecast the future spatial distribution of EVs, as well as to assess
GKSaS @OSKAOfSaQ FoAftAGe (2 YSSO OdaNNByid RIFAf &
Survey (NHTS), geocoded Vermont vehicle fleet data, and an E911 geocoded datasst of ever
building statewide. The authors consider spatial patterns in existing daily travel and home

based tours to consider EV charging locations, as well asygrea that are unsuited for

widespread electric vehicle adoption. The authors also consider hanemvironment

attributes, including residential and commercial density and retail accessibility, affect travel
demand and thus future EV energy requirements. The authors found that existing hybrid
vehicles were more likely to be located near other hybtitn conventional vehicles were.

This clustering of current hybrid vehicles, in both urban and rural areas, suggests that the
distribution of future EVs may also be clustered. The analysis suggests that between 69 and 84%
2T GKS aidl GS Qraplage8 iy Eohils rang®R/ daihdo@% Sould be replaced

by a 106mile EV, depending on the availability of workplace charging. The authors did not find

a strong relationship between langse and travel demand, perhaps due to the low number of
urban dda points, the highly variable nature of rural travel, and the limitations of using a one

day travel log dataset. The results suggest EVs are a viable option to serve existing travel
demand by rural residents but may require special consideration for psugply and vehicle
charging infrastructure.

Subject AreasElectric Vehicles; rural; electrical grid; hybrid

Availability: AultmanHall, Lisa, et aBpatial Analysis of Travel Demand and Accessibility in
Vermont: Where will EVs work2o. TRC Report 1007. 2012.
http://trid.trb.org/view.aspx?id=1146641
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3. Energy Consumption

Pricedriven charging of Plugn Electric Vehicles: Nash equilibrium, social
optimality and bestresponse convergenc&havami, A.; Kar, K.; Bhattacharya,
S; andGupta, A.

Abstract As the number of charging PluggedElectric Vehicles (PEVSs) incredsis, crucial to

control the charging of PEVs in order to minimize energy generation and transmission costs,
and ensure grid stability. In this work, we analyze the equilibrium properties of a natural price
driven charging control game in the distributignid, between the utility (that sets the time
dependent energy usage price) and selfish PEVs (that choose their own charging schedules to
minimize individual cost). We demonstrate through analysis and simulations that individual
bestresponse strategies cwerge to socially optimal charging profiles (also equilibrium

solutions) under fairly weak assumptions on the (asynchronous) charging profile update
processes. We also discuss how the framework can be extended to consider the topology of the
distributiontree and associated transmission line capacity constraints.

Subject Areasbattery powered vehicles; distribution networks; game theory; power grids

Availability: Ghavami, Abouzar, et al. "Prideiven charging of Pluim Electric Vehicles: Nash
equilibrium, social optimality and besesponse convergence." Information Sciences and
Systems (CISS), 2013 47th Annual Conference on. IEEE, 2013.
http://ieeexplore.ieee.org/xpls/abs_all.jsp?arnumber=6552326
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Coordinated EV Adoption: DoublBigit Reductions in Gissions and Fuel Use
for $40/VehicleYearDong Gu ChpFrank Kreikebaunvalerie M. Thomasnd
Deepak Divan

Abstract Adoption of electric vehicles (EVs) would affect the costs and sources of electricity
and the United States efficiency requirements ¢onventional vehicles (CVs). We model EV
adoption scenarios in each of six regions of the Eastern Interconnection, containing 70% of the
United States population. We develop electricity system optimization models at the
multidecade, dayahead, and houahead time scales, incorporating spatial wind energy
modeling, endogenous modeling of CV efficiencies, projections for EV efficiencies, and
projected CV and EV costs. We find two means to reduce total consumer expenditure (TCE): (i)
controlling charge timingnd (ii) unlinking the fuel economy regulations for CVs from EVs.
Although EVs provide minimal direct GHG reductions, controlled charging provides load
flexibility, lowering the cost of renewable electricity. Without EVs, a 33% renewable electricity
standard (RES) would cost $193/vehigiear more than the reference case (10% RES).
Combining a 33% RES, EVs with controlled charging and unlinking would reduce combined
electric and vehiclesector CO2 emissions by 27% and reduce gasoline consumption byr59% fo
$40/vehicleyear more than the reference case. Coordinating EV adoption with adoption of
controlled charging, unlinked fuel economy regulations, and renewable electricity standards
would provide lowcost reductions in emissions and fuel usage.

Subject Aeas:EV; GHG emissions; gasoline consumption

Availability: Choi, Dong Gu, et al. "Coordinated EV Adoption: Dedigjé reductions in
emissions and fuel use for $40/vehiglear." Environmental science & technology 47.18 (2013):
1070310707.http://pubs.acs.org/doi/abs/10.1021/es4016926
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Joint Optimization of Electric Vehicle and Home Energy Scheduling Considering
User Comfort PreferenceDuong Tung Nguyen and Long Bao Le

Abstract In this paper, we investigate the joint optimizationedéctric vehicldEV) and home
energy scheduling. Our objectii®to minimize the total electricity cost while considering user
comfort preference. We take both household occupancy antr&xl patterns into account.
The novel contributions of this papbe in the expl@ation of EVs as dynamic storage facility as
well as detailed modeling of user comfort preference, therdhalamics, EV travel and
customer occupancy patterns incancrete optimization framework. Extensive numerical
resultsare presented to illustrate th efficacy of the proposed desigBpecifically, we show

that the proposed design can achiesignificant saving in electricity cost, allow more flexibility
in setting the tradeoff between cost and user comfort, and enablesttuce energy demand
duringpeak hours. We also demonstratee benefits of applying the proposed framework to a
residentialcommunity compared to optimization of individual househs&parately.

Subject AreasElectric vehicle, HVAC system, energy management, system, aggrei@stor,
ahead electricity price, occupancy, pattern, travel pattern, cost minimization, user comfort.

Availability: Nguyen, Duong Tung, and Long Bao Le. "Joint Optimization of Electric Vehicle and
Home Energy Scheduling Considering User Comfort Prefereno&3)(212.
http://ieeexplore.ieee.org/xpls/abs_all.jsp?arnumber=6596523
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Estimating the Efficiency of Transportation Energy Consumption based on
Railway Infrastructure and Travel behavior Characteristieb/unsu ChoDai
Nakagawa Ryoji Matsunaka, Tetharu Oba and Jongjin Yaon

Abstract In recent years, energy consumption in the transportation sector by expanding
motorization continues to increase in almastery country in the world. Moreover, the growth
rate of the transportation energy consumptios significantly highethan those of the civilian
and industrial sectors. Therefore, every country strives to reduce its dependence on private
transport,which is the main contributor to the transportation energy consumption. In many
countries, concepts s as Trans®riented Development (TOD) or New Urbanism, which
controls road traffic by increasing the proportion of the pulblansportation significantly, have
been implemented to encourage a modal shift to public transport. However, the lecbboig
required for eliminating environmental problems is a challenging task. Minimizing
transportation energy consumptidoy controlling the increase of the traffic demand and
maintaining the level of urban mobility simultaneously is apressing dilemma foro#gch
Grasping the impact of the diversity of the urban trpod and infrastructure is verymportant

to improve transportation energy efficiency. However, the potential for reducing urban
transportation energyconsumption has often been ineffectivelyrdenstrated by the diversity
of cities. Therefore, the accuracy of evaluating tuerent efficiency rate of the urban energy
consumption is necessary. Nevertheless, quantitative analyses related to the effiofency
transportation energy consumption areasce, and the research on the current condition of
consumption efficiencpased on international quantitative analysis is almost nonexistent. On
the basis of this background problesefinitions, this research first built a database of the
transportation erergy consumption of private modes in 119 cities, véthattempt to reflect
individual travel behaviors calculated by Person Trip data. Subsequently, Data Envelopment
AnalysigDEA) was used as an assessment method to evaluate the efficiency of transportat
energy consumption by consideritige diversity of the urban traffic features in the world cities.
Finally, we clarified the current condition of consumption efficiebgyattempting to propose a
target values for improving transportation energy consiion.

Subject AreasEfficiency of transportation energy consumption, Global cities database, Railway
infrastructure, Travel behavior, Data Envelopment Analysis (DEA), Person trip data (PT data)

Availability: Choi, Hyunsu, et al. "Estimating the Effiagof Transportation Energy
Consumption based on Railway Infrastructure and Travel behavior Characteristics."
International Journal of Railway 6.2 (2013):438
http://www.ijr.or.kr/On_line/admin/files/(33-44)13-005.pdf
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Integrated V2G, G2V, and RenewalEnergy Sources Coordination Over a
Converged FibeWwireless Broadband Access Network I v Al Yy - dz T aOTL
a2yuNBFtX v/ [/ FyFRFE T W22a8 Do T [

Abstract In this paper, an integrated vehiete-grid, gridto-vehicle,and renewable energy
sources (IntVGR) coordination algorithm is proposed. The focus of this work is to provide a
multidisciplinary study on implementing the proposed IntVGR scheme over a broadband fiber
wireless communications infrastructure by-swnulatng both power and communications
perspectives. For the power systems perspective, results show that the scheme is able to
achieve a 21% reduction in peak demand compared to uncontrolled charging, and a better
performance in flattening the overall demandagfite and maintaining network constraints in
comparison to a benchmark scenario. The scheme has also been demonstrated to successfully
coordinate PEVs to take maximum utilization of local renewable energy. For the
communications perspective, the measureastream traffic for executing the proposed IntVGR
scheme on a residential area of 342 households is found tob&bps with an endo-end

latency level of 1 ms. The scheme has also been validated from both perspectives in a
sensitivity analysis with adier PEV adoption rate.

Subject AreasCosimulation; demand side management; plingelectric vehicles; smart grid
communications

Avalilability: Maier, Martin. "Integrated V2G, G2V, and Renewable Energy Sources Coordination
Over a Converged Fib®virelessBroadband Access Network." (2013).
http://ieeexplore.ieee.org/iel7/5165411/5446437/06519340.pdf?arnumber=6519340
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Stochastic Modeling and Optimization Scheduling for Electric Vehicle Charging
Jian WangKuihua WuZhizhen Lid Kuizhong W&
Zhihui Li

Abstract This paper commences with the investigation of the charging power of electric bus,
and the chargingrofile is fitted by using Least Square Method. Then the charging modeling of
private electric vehicleis established by way of statistical techaes and Monte Carlo
simulation algorithm. According to theegative impact on planning and operation of the power
system, as is brought by the popularity of electrahicles (EVs), especially when implemented
without control, an optimal control conceps put forwardby combining a centralized optimal
scheduling and a distributed scheduling scheme, and a coordirsateeduling model is also
established. The centralized optimal scheduling scheme takes the networkdoatce
minimization as the optimiza&in objective. The optimization goal of distributed scheduling
scheme is to minimize the deviation between charging load demand and the centralized
optimizationresults, within each dynamic sliding window, considering the actual battery
constraints and E¥wnerd benefits. Therefore, the dynamic control for EV charging and
discharging is fulfilled. Take the plannohata of Shandong for example, we analyze the impact
of EV charging on the distribution network undbfferent scenarios. Results are presented
verify the validity and feasibility of charging model amhtrol algorithm.

Subject AreasElectric Vehicle; Load Curve; Load Characteristic; Modeling; Coordinated
Charging

Availability: Wanga, Jian, et al. "Stochastic Modeling and Optimization Scheduling for Electric
Vehicle Charging.http://www.joics.com/publishedpapers/2013_10_11 3411_3420.pdf
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Probabilistic Analysis of Plubn Electric Vehies Impact on Electrical Grid
Through Home and Parking Lots Rezaee, SFarjah, E.& Khorramdel, B.

Abstract Plugin electric vehicles in the future will possibly emerge widely in city areas. Fleets
of such vehicles in large numbers could be regarded as considerable stochastic loadoin view
the electrical grid. Moreover, they are not stabled in unique positions to define their impact on
the grid. Municipal parking lots could be considered as important aggregators letting these
vehicles interact with the utility grid in certain positiodsbidirectional power interface in a
parking lot could link electric vehicles with the utility grid or any storage and dispersed
generation. Such vehicles, depending on their need, could transact power with parking lots.
Considering parking lots equippedtivpower interfaces, in more general terms, parkiog

vehicle and vehiclkeo-parking are propose here instead of conventional goe/ehicle and
vehicleto-grid concepts. Based on statistical data and adopting general regulations on vehicles
(dis)chargig, a novel stochastic methodology is presented to estimate total daily impact of
vehicles aggregated in parking lots on the grid. Different scenarios cirphkahicles'

penetration are suggested in this paper and finally, the scenarios are simulatdrmard

grids that include several parking lots. The results show acceptable penetration level margins in
terms of bus voltages and grid power loss.

Subject AreasElectric vehicles; Power grids; Probability density function

Avalilability: Rezaee, Saeettprahim Farjah, and Benyamin Khorramdel. "Probabilistic Analysis
of Plugln Electric Vehicles Impact on Electrical Grid Through Homes and Parking Lots." (2013):
1-10. http://ieeexplore.ieee.org/xpls/abs_all.jsp?arnumber=6545377
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Power System Reliability gsessment With Electric Vehicle Integration Using
Battery Exchange ModeLin ChengYao Changlin Lin& Singh, C.

Abstract The demand for reducing fossil fuel consumption and carbon emissions has

stimulated the development and deployment of electridiaes (EVS). The reliability of power
systems will be significantly influenced by the increasing penetration of EVs. Currently, there
are mainly two potential modes for EVs charging: 1) frugrode and 2) battery exchange (BE)
mode. There have been mapgpers studying the impact of EVs using plughode. However,
research on BE mode is still only limited. This paper aims at estimating the reliability impact
caused by EVs using BE mode. First, the behavior of EV users under BE mode are extracted from
two reliable databases. The behavior extraction method is developed specifically for BE mode,
which is modified based on a method originally designed for-plugode. Afterwards, power
system reliability is studied from the viewpoint of both the power systerd the EV users by
introducing a new reliability index named User Demand Not Satisfied (UDNS). The algorithm for
reliability assessment is developed based on an algorithm designed for energy storage system
(ESS) integration. The numerical results demmtstthe integration of EVs using BE mode can
greatly benefit the reliability performances of power systems.

Subject AreasConsumer behavior; Electric vehicles; Power system reliability

Avalilability: Cheng, Lin, et al. "Power System Reliability Assessment With Electric Vehicle
Integration Using Battery Exchange Mode." (2013: 1
http://ieeexplore.ieee.org/xpls/abs_all.jsp?arnumber=6547709
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Power Forecasting for Pluigy Electric Vehicles with StatistiSimulations
Guangbin Li

Abstract The report introduces the power forecasting model for pinglectric vehicles with
statistic simulations, based on some survey data and driving habits of citizens. Initial state of
charge, starting time of charging anther important parameters are simulated from driven
distance distributions and arrival time distributions for vehicles. Bass diffusion model is used for
calculating the future amount of electric vehicles; and Monte Carlo simulation is applied to
forecastthe influence the plugn electric vehicles bring to the grid. Results with different
amounts in different seasons are simulated and analyzed. The conclusion is theh&meed
electric vehicles may raise the peak of load curves, and increase the/aiiak differences,

which is not good to be popularized; a kind of smart charging, ordehadging, can help fill

the valley. Firsarrive-first-charged case and S@@lered charging cases are simulated, with
decreasing the peakalley differences insteadf raising the peak as a result. Smart charging

can make use of electricity energies in the valley period, realize the load shifting, and improve
the efficiency of electricity usage.

Subject AreasPEVs; smart charging; load shifting, electricity usage

Availability: Li, Guangbin. "Power Forecasting for Rluglectric Vehicles with Statistic
Simulations.'http://www.ee.columbia.edu/~lavaei/Projects/Guangbin_Li_Advanced.pdf
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Analysis of electric vehicle impacts in new Mexico urban utility distribution
infrastructure Arellano, B.Sena, SAbdollahy, SLavrova, Q.Stratton, S.&
Hawkins, J.

Abstract Modeling is going to play a crucial role for utilities as Electric Vehicle (EV) ownership
percentage increases. Utilities anticipate new demand peaks due to EV charging loads,
particularly at high penetration levels. Several efforts in the utility indusérye been using a
demographic approach to find potentially worst overloaded distribution infrastructure and use
these locations as test beds. This paper will demonstrate the methodology used in the
demographics study to identify areas of interest for urlidew Mexico feeders. Using existing
infrastructure with real utility GIS data, several leading modeling tools were used to identify
possible longerm and shoriterm outcomes. Using the demographic results, systand
componentspecific analysis, an impastudy will identify potential impacts and mitigation
opportunities. The impact analysis methodology described in this paper will identify short term
and long term impacts on voltage issues, protection, Power Quality, Loading, and Control.
Through modehg results, data integrity gaps, generic to other utilities can also be identified.
Other methods of modeling described in this paper will use Synergee (modeling tool developed
by GL Group) as a baseline to simulate the EV penetration and correlate thaitier

Distributed Energy Resources such as PV. General conclusions will be made based on the results
of the impact study. The conclusions will be used to identify busioass opportunities such

as DR, TOU and possibly V2G. The modeling effortsseilsapport and identify gaps in

modeling software in the utility and data integrity to have real time data for distribution

planning for short term and long term impacts of all DERs.

Subject AreasData models; Electric vehicles; Load management; Loaclngg Loading;
Substations

Availability: Arellano, B., et al. "Analysis of electric vehicle impacts in new Mexico urban utility
distribution infrastructure.” Transportation Electrification Conference and Expo (ITEC), 2013
IEEE. IEEE, 20118tp://ieeexplore.ieee.org/xpls/abs_all.jsp?arnumber=6573495
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A decentralized access control algorithm for PHEV charging in smariguid
Zhou,& Lin Cai

Abstract Plugin hybrid electric vehicle (PHEV), in addition to its environrigendliness,

brings both challeges (due to its high demand) and opportunities (thanks to the elasticity of its
RSYlFYRO (G2 FdzidzNB &aYFNI 3INAR® |1 2¢ (2 O2y (INRf
and effectively use renewable energy are key objectives for smart grid, which akko spa
numerous research efforts. Existing solutions are either centralized, or decentralized based on
real time pricing (RTP). In this paper, we introduce a new distributed random access approach
for controlling PHEV charging, which does not need centratimattol and can be executed in

real time. Different from the existing work, we use the history information rather than RTP to
coordinate all the distributed smart agents which schedule the PHEV charging. Simulation
results show that the proposed decentmdd access algorithm is efficient and effective in
reducing peaks caused by uncoordinated PHEV charging, and can provide automatic demand
response to make the demand follow the change of renewable energy supply. The proposed
algorithm is simple and scal&dio implement.

Subject AreasPHEV charging; Demand response; Load control; Smart grid

Avalilability: Zhou, Kan, and Lin Cai. "A decentralized access control algorithm for PHEV charging
in smart grid." Energy Systems (201320Lhttp://link.springer.com/article/10.1007/s12667
013-00922
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Feasibility Study on the Applications of Residential Electric Vehicles to the
Smooth and Efficient Operation of Power Giding-Jang Jan

Abstract The main purpose of this thesis is to investigéue feasibility of the study on the
applications of residential electric vehicles for smooth and efficient power grid operation. First
of all, based on the National Household Travel Survey (NHTS), the probability model of EV
arrival and initial state offearge (SOC) are built in the thesis. The focus of this thesis is to
investigate the lithiurvion battery cycle life and to analyze the cost for each charge/discharge
by considering the cost of battery degradation. Secondly, MATLAB simulation softward,is use
based on reatime electrovalence and goal of the minimal useri}s cost, to determine the best
residential electric vehicle charge and discharge schedule. In addition, the load survey data are
taken in the thesis to make the feasibility study on the aggtions of residential electric

vehicles to the smooth and efficient operation of power grid. The simulation and analytical
methods is valuable to research the impact of residential EV on smoothing the daily load curve
in several charge/discharge cost aseleral time of use rate scenarios. The results may provide
a valuable reference for electric power operators when electric vehicles become popular in the
future.

Subject AreastV; power grid; V2G

Avalilability: Jan, Minglang. "Feasibility Study on tigplications of Residential Electric
Vehicles to the Smooth and Efficient Operation of Power Grid." (2013).
http://pcO1.lib.ntust.edu.tw/ETRdb/ETDsearch/view_etd?URN=etd729113190811
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Coordinated Trading of Solar and Thermal Energy Including V2G $srvic
Muhammad W. Khalid and Ali T-Alami

Abstract The minimum up/down time constraints of the thermal units expose them to the risk

of operating at low benefits or even at loss at some periods. Also participants with renewable
energy sources (RES) ateisk due to their uncertain resources. Energy trading inatasad

energy market is already risky due to undecided energy and imbalance prices and load demand,
whereas patrticipation of RES makes it more risky. Coordinated trading of thermal with RES can
mitigate this risk. Moreover, responsive demand can also be used for this purpose. In this paper,
the case of a utility that have solar and thermal generators and use electric vehicles (EVs) as
responsive demand is investigated. A bidding strategy isqeeq for solaithermal

coordination while providing charging EVs through unidirectional veloetgid (V2G) services.

The objective is to maximize the total expected profits of the utility while controlling its risk.

The problem is devised as a stochastiixed integer linear programming (MILP) with four
random/stochastic parameters. A realistic case is developed for comparing uncoordinated with
coordinated solathermal trading utilizing V2G services. Results show that coordination gives
rise to higher gpected profits and lower risk.

Subject AreasCoordinated biding strategies, Mixed integer linear programming, Profit
maximization, Renewable energy sources, Vehicle to grid services

Avalilability: Khalid, Muhammad W., and Ali T-AWwami. "@ordinatedTrading of Solar and
Thermal Energy Including V2G Services
http://lwww.actapress.com/Paperinfo.aspx?PaperID=455663&reason=500
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All Options on the Table: Energy Systems Integration on the Island of Maui
Corbus, DKuss, M.; Piwko, Crtinkle, G.Matsuura, M.; McNeff, M; Roose, L&
Brooks, A.

Abstract PEV (Pluin Electric Vehicle) charging control is important due to the fact that the
unregulated charging can have a great impact on current power grid system. This paper
concerns the PEV charging tahfor a case study of a shopping center parking lot. A queuing
model is used to predict the temporal evolution of the number of PEVs in the parking lot. The
charging control considers the loss of life of a dedicated distribution transformer for thigyfaci
The objective of the control algorithm is to balance the minimization of the transformer loss of
life and the maximization of charging service quality. The queuing theory is also used to
estimate the waiting time under different number of chargerse Bimulation results of the
proposed smart charging strategy show the effectiveness of the methodology.

Subject Areasbata models; Energy efficiency; Energy management; Hawaii; Load modeling;
Predictive models; Renewable energy resources; Wind pgeeeration

Availability: Corbus, Dave, et al. "All Options on the Table: Energy Systems Integration on the
Island of Maui." Power and Energy Magazine, IEEE 11.5 (2013): 65
http://ieeexplore.ieee.org/xpls/abs_all.jsp?arnumber=6582019
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PEV charging cortl for a parking lot based on queuing theor¢ong, Q.
Midlam-Mohler, S. Serra, E.; Marano, ¥ Rizzoni, G.

Abstract PEV (Plugn Electric Vehicle) charging control is important due to the fact that the
unregulated charging can have a great impactorrent power grid system. This paper

concerns the PEV charging control for a case study of a shopping center parking lot. A queuing
model is used to predict the temporal evolution of the number of PEVs in the parking lot. The
charging control considers ¢hoss of life of a dedicated distribution transformer for the facility.
The objective of the control algorithm is to balance the minimization of the transformer loss of
life and the maximization of charging service quality. The queuing theory is alstoused

estimate the waiting time under different number of chargers. The simulation results of the
proposed smart charging strategy show the effectiveness of the methodology.

Subject AreasAging; Load modeling; Power transformer insulation; Queueing asalysi
Simulation; Systeroan-chip

Avalilability: Gong, Q., et al. "PEV charging control for a parking lot based on queuing theory."
American Control Conference (ACC), 2013. IEEE, 2013.
http://ieeexplore.ieee.org/xpl/login.jsp?tp=&arnumber=6579987&url=http%3A%2Fieeexpl
ore.ieee.org%2Fxpls%2Fabs_all.jsp%3Farnumber%3D6579987
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Planning for the Long Haul: Investment Strategies for National Energy and
Transportation InfrastructuresMcCalley, JKrishnan, \.Gkritza, K.; Bwn, R; &
Mejia-Giraldo, D.

Abstract Anthropogenic carbon dioxide (CO2) emissions and the resulting influence on global
climate change have motivated nations throughout the world to reconsider how we obtain,
move, and utilize energy. Use of the Sankey diagrams produced annually by Lawrence
Livermore National Labs (see https://flowcharts.linl.gov) indicates that in 2011, energy
harvested in the United States was converted to electricity (40%), used for transportation (28%),
or used for heating and industrial processes (32%). Similarly, in 20é&fyyrelated CO2
emissions were due to electric conversion (40%), transportation (33%), and heating and
industrial processes (27%). (Including ADO2 greenhousgas emissions does not significantly
change these percentages.) Because eneeipted COZmissions come from the combustion

of fossil fuels (coal, petroleum, and natural gas), there has been much emphasis on reducing
reliance on these fuels or shifting some use of coal or petroleum to the use of cleameng
natural gas, along with reduciranergy consumption via efficiency improvements and
conservation.

Subject AreasCarbon dioxide emissions; Coal; Electricity supply industry; Energy efficiency;
Energy management; Global warming; Greenhouse effect; Investments; Natural gas

Avalilability: McCalley, James, et al. "Planning for the Long Haul: Investment Strategies for
National Energy and Transportation Infrastructures.” Power and Energy Magazine, IEEE 11.5
(2013): 2435.
http://ieeexplore.ieee.org/xpl/login.jsp?tp=&arnumber=6581983&url=https6382F%2Fieeexpl
ore.ieee.org%2Fxpls%2Fabs_all.jsp%3Farnumber%3D6581983

NHTS Compendium 2013 Page76



Optimizing demand response of pldg hybrid electric vehicles using quadratic
programmingBashash, & Fathy, H.K.

Abstract This paper develops a convex quadratic programming (Qfufation for the

demand response (DR) optimization of piacdhybrid electric vehicles (PHEVS) under time
varying electricity price signals. The work is motivated by the need for a computationally
efficient PHEV DR model that accounts for the ohmic enlespes in PHEV batteries, and is
scalable to largescale vehicld¢o-grid (V2G) optimization and control applications. We use a
previouslydeveloped poweisplit PHEV model with an optimal power management strategy to
compute the average distandeased PHE®¥nergy consumption characteristics. Moreover, we
use an equivalent circuit battery model for the PHEV's charge and discharge process. We then
derive the PHEV's total fuel and electric energy cost as a quadratic function of batterpfstate
charge (SOC), drshow that the cost function is convex. Finally, we use a standard QP solver to
optimize the PHEV's demand response for a few sample trips obtained from the U.S. National
Household Travel Survey (NHTS) dataset. The achieved optimization time fbhoar24ne

window with 5 min. resolution is less than 0.1 s (using a single-qoselcomputer). The

method can hence be easily scaled for lasgale smart grid optimization and control studies.

Subject AreasBatteries; Electricity; Fuels; Integrated cirauibdeling; Optimization; System
on-chip; Trajectory

Avalilability: Bashash, Saeid, and Hosam K. Fathy. "Optimizing demand responseiaf plug
hybrid electric vehicles using quadratic programming.” American Control Conference (ACC),
2013. IEEE, 2013.

http:// ieeexplore.ieee.org/xpl/login.jsp?tp=&arnumber=6579920&url=http%3A%2F%2Fieeexpl
ore.ieee.org%2Fxpls%2Fabs_all.jsp%3Farnumber%3D6579920
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Decentralized Charging of Pldg Electric Vehicles with Distribution Feeder
Overload ControAbouzar Ghavami, Koushikrkand Aparna Gupta

Abstract As the number of charging Phirg Electric Vehicle@EVs) increase, due to the limited
power capacity of the distributiofeeders and the sensitivity of the migay distribution
transformers to the excessive load, it is criittacontrol theamount of power through each
specific distribution feeder tavoid system overloads that may lead to breakdowns. In this
paper we develop, analyze andadwate charging algorithnfer PEVs with feeder overload
constraints in the distributin grid. The algorithms we propegointly minimize the variancef
the aggregate load and prevent overloading of the distribufeeders.

Subject AreasPEV; power capacity; distribution grid

Availability: Ghavami, Abouzar, Koushik Kar, and Ap&uopta. "Decentralized Charging of
Plugin Electric Vehicles with Distribution Feeder Overload Control." arXiv preprint
arXiv:1308.4316 (2013). http://arxiv.org/pdf/1308.4316.pdf
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Effects of urbanisation on energy consumption in ChiQang Wang

Abstract As a key issue in China's economic development, urbanisation creates increasing
pressure on energy supply and the natural environment. Thus, a better understanding of the
relationship between urbanisation and energy consumption is necessary for Chinesiemleci
makers at various levels to address energy security and sustainable economic and social
development. This paper empirically investigates the effects of China's urbanisation on
residential energy consumption (REC) and production energy consumptiont(id@h a
time-series analysis. The results show that compared with rural areas, urbanisation slows per
capita REC growth because of the economy of scale and technological advantages associated
with urbanisation but has greater promotional effects on tirewth of REC and the

improvement of REC structure. The economic growth caused by urbanisation most significantly
contributes to an increase in PEC, whereas technological advancement was found to reduce the
scale of PEC (except from 2001 to 2005). Fintakystructural effect of the energy supply
increased rather than decreased China's PEC, and the effect of industrial structure adjustment
on PEC was found to be insignificant.

Subject AreasEnergy consumption; Effects of urbanisation; China

Avalilability: Wang, Qiang. "Effects of urbanisation on energy consumption in China." Energy
Policy (2013)ttp://www.sciencedirect.com/science/article/pii/S0301421513010239
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An Activity-Based Energy Demand Modeling Framework for Buildings: A
Bottom-Up ApproachRajesh Subbiah

Abstract Energy consumption by buildings, due to various factors such as temperature
regulation,lighting, poses a threat to our environment and engrgsources. In the United
States statistics reveal that commercial and residential buitgirtombined contribute about 40
percent of the overall energy consumption, and thggire is expected to increase. In order
manage the growing demand fenergy, there is a need for energy system optimizatienich
would require a realistic, higfesolution energydemand model. In this work, wiavestigate
and model the energy consumption of buildings by taking into account phystiaadfural,
econanmic,and social factors that infence energy use. We propose a novel activdaged
modeling framework that generates an energy demandfipgmn a regular basis fargiven
nominal day. We use this information to generate a buildegl energy demangrofile at
highly disaggregated level. We then investigate tHéedént possible uses a@fenerated
demand prdiles in diferent Whatif scenarios like urbaarea planning, demansdide
management, demand sensitive pricing, etc. We also provide a novel wayoloaes
correlational and consistency problems in the generatiomdividuatievel and buildingevel
shared activities which occuud to individuals' interactions.

Subject Areasenergy consumption; building; energy demand profile;

Availability: SubbiahRajesh. An ActivitiBased Energy Demand Modeling Framework for
Buildings: A BottortUp Approach. Diss. Virginia Polytechnic Institute and State University, 2013.
http://vtechworks.lib.vt.edu/bitstream/handle/10919/23084/Subbiah_R_T 2013.pdf?sequenc
e=1
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Life-Cycle Energy Implications of Different Residential Settings: Recognizing
Buildings, Travel, and Public InfrastructuBzice Nichols and Kara Kockelman

Abstract The built environment can be used to influence travel demand, but very few studies
consider tle relative energy savings of such policies in context of a complex urban system. This
analysis quantifies the dap-day and embodied energy consumption of four different
neighborhoods in Austin, Texas, to examine how built environment variations inflwamnios
sources of urban energy consumption. A microsimulation combines models for petroleum use
(from driving) and residential and commercial power and natural gas use with rigorously
measured building stock and infrastructure materials quantities (tvarat embodied energy).
Results indicate that the more suburban neighborhoods, with mostly detached $arglly

homes, consume up to 320% more embodied energy, 150% more operational energy, and
about 160% more total lifeycle energy (per capita) thandensely developed neighborhood

with mostly lowrise-apartments and duplexes. Across all neighborhoods, operational energy
use comprised 83 to 92% of total energy use, and transportation sources (including personal
vehicles and transit, plus street, pamfgi structure, and sidewalk infrastructure) made up 44 to
47% of the lifecycle energy demands tallied. Energy elasticity calculations across the
neighborhoods suggest that increased population density and reduced residential unit size offer
greatest lifecycle energy savings per capita, by reducing both operational demands from

driving and home energy use, and from less embodied energy from construction. The results
support the notion that transportation and the built environment are strongly linked, and
improving urban energy efficiency must come from policies and designs targeting embodied
a2dz2NOSasx y24 2dzad || K2dzaSK2f RQa GN} @St I yR RI

Subject Areastife-cycle Energy Use, Urban Systems, Neighborhood Design, Built Environment,
Vehick-Miles Traveled, Land Use Patterns, Sustainability Levers, Smart Growth

Availability: Nichols, Brice, and Kara Kockelman.-tyfele Energy Implications of Different
Residential Settings: Recognizing Buildings, Travel, and Public Infrastructure. No.
SWUTC/13/60045000671. 2013.
http://d2dtI5nnipfrOr.cloudfront.net/swutc.tamu.edu/publications/technicalreports/600451
000671.pdf

NHTS Compendium 2013 Page81



Transportation Energy Data Book: Edition Bavis, Stacy C.; Diegel, Susan;
Boundy, Robert G.

Abstract The Transportatio Energy Data Book: Edition 31 is a statistical compendium

prepared and published by Oak Ridge National Laboratory (ORNL) under contract with the U.S.
Department of Energy, Office of Energy Efficiency and Renewable Energy, Vehicle Technologies
Program. Dagned for use as a des&p reference, the Data Book represents an assembly and
display of statistics and information that characterize transportation activity, and presents data
on other factors that influence transportation energy use. The purpose sfdbcument is to

present relevant statistical data in the form of tables and graphs. The latest edition of the Data
Book is available to a larger audience via the Internet (cta.ornl.gov/data). This edition of the
Data Book has 12 chapters which focus onows aspects of the transportation industry.

Chapter 1 focuses on petroleum; Chapter 2 energy; Chapter 3 highway vehicles; Chapter 4 light
vehicles; Chapter 5 heavy vehicles; Chapter 6 alternative fuel vehicles; Chapter 7 fleet vehicles;
Chapter 8 houseHd vehicles; Chapter 9 nonhighway modes; Chapter 10 transportation and

the economy; Chapter 11 greenhouse gas emissions; and Chapter 12 criteria pollutant
emissions. The sources used represent the latest available data. There are also three
appendices whit include detailed source information for some tables, more »measures of
conversion, and the definition of Census divisions and regions. A glossary of terms and a title
index are also included for the reader s convenience

Subject Areastransportation enegy use

Availability: Davis, Stacy C., Susan W. Diegel, and Robert G. Boundy. Tramsperatgy data
book: Edition 31. No. ORNL 69&hited States. Department of Energy,120
http://info.ornl.gov/sites/publications/files/Pub37730.pdf
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Urban Transport Energy Consumption Explored Through 3D Arc Nbégshanie
Schweitzer; Ariane Middel; Wenwen Zhang

Abstract We present a visualization tool for the analysis of the transpodrgybudget of a

city, including the lifecycle energy embedded the built infrastructure and the energy
consumption by transportatiorin our application, cumulative total energy is displayed as
stacked, colorcoded cylinders on a land use map. Tranwsgnergyconsumption from traffic
between innefcity travel zones is visualized directed 3D B’ ezier curves. Our tool will support
urbanplanners in assessing how urban form and infrastructure impact ercenggumption and
related greenhouse gas (GH&issions.

Subject AreasMultidimensional Data; Geographic/Geospatial Visualization; Geonrfetsgd
Techniques

Availability: Schweitzer, Stephanie, Ariane Middel, and Wenwen Zhang. "Urban Transport
Energy Consumption Explored Through 3D Arc Maps."
http://users.soe.ucsc.edu/~pang/visweek/2013/scivis/posters/schweitz.pdf
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Private household demand for vehicles on alternative fuels and drive trains: a
review Laurence Tuksin, Olivier Mairesse, Cathy Macharis

Abstract: Any attempt of the government to encourage the purchase of vehicles on alternative
fuels and drive trains will depend on the acceptance of the-esers on the demand side. This
paper offers an imdepthunddNB (G  YRAY 3 2F GKS O2yadzYSNBQ | daGAd
AFVs which can guide the government to establish effective policy measucesiprehensive
review of research is performed under different conceptual frameworks and research
methodologies: attudinal, experimental, preference valuation studies and others. Research
findings are reported with the general objective to (1) uncover the attitudes and preferences
towards AFVs and (2) examine whether the environmental benefits of AFVs play a rae in th
car purchase decisioQverall, there exists a strong environmental concern, and positive
attitudes towards AFVs. However, environmental benefits are of little importance in the car
purchase decision, which is principally driven by price characteripgcgrmance and
convenience attributes. Limited knowledge levels also seem to prevent building up awareness
of AFVs, which is the key to their adoptidine adoption of AFVs is likely to be limited without
significant governmental incentives and regulagsoBased on the key findings, it can be
recommended that a combination of educational campaigns (e.g., information tools), pricing
measures (e.g., differentiated vehicle taxation), supptied measures and largeale
demonstrations is required to suppathe adoption of AFVs.

Subject AreasConsumer preferencegélternative fuelsdrive trains Private households

Availability: Turcksin, Laurence, Olivier Mairesse, and Cathy Macharis. "Private household
demand for vehicles on alternative fuels and diirans: a review." European Transport
Research Review (2013}16. http://link.springer.com/article/10.1007/s1254913-0095 z#
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Fuel Use and Optimality of Assignments in Multivehicle Households: Trends from 2001 to 2009
Bolon, Kevin; Keoleian, Greg; Kasik, Lidia

Abstract Multi-vehicle household fleets are often composed of vehicles with a wide range of
attributes, including passenger and cargo capacities, towing capability, and fuel consumption.
Decisions for how these vehicles are assigned to t@mshave a significant impact on a

K2dzaSK2t RQa G20Ff Fdz28t dzaSe® Ly G(GKAa LI LISNE | O
NHTS data are compared to the fuel am@imizing decisions using CTRAMa model which

determines optimal vehicko-trip assigiments considering constraints on vehicle availability

and capability. Results show that the average potential reduction in fuel use through optimal
assignment for mulvehicle households was 10.9% in 2001 and 10.2% in 2009. However, the
increase in assmment optimality that is seen in this period does not appear to be the result of

a greater prevalence of active, shartSNY @GSKA Ot S | aaA3ayyYSyid RSOAAA
voluntary use of a nopreferred vehicle, or switching vehicles nady. This findig provides

evidence that the higher level of assignment optimality in 2009 was influenced by other,

possibly longeterm decisions, such as considering fuel consumption in purchase decisions
FOO2NRAY 3 G2 GKS LINAYI NE RMEY gSMDeficiéhbvedRIO DS R dza
long-distance work commuting). The significance of this conclusion is reinforced by the finding

that increases in assignment optimality are smaller in lower income households, possibly due to

the lack of efficient vehles in the secondary market in the years preceding the 2009 survey.

Subject AreasAutomobile ownership; Fuel consumption; Households; Low income groups;
Optimization; Household travel surveys; Multiple vehicles; Trip assignments

Availability: Bolon, Kevin M., Greg A. Keoleian, and Lidia P. Kostyniuk. "Fuel Use and Optimality
of Assignments in Multivehicle Households: Trends from 2001 to 2009." Transportation
Research Board 92nd Annual Meeting. N63139. 2013.

http://trid.trb.org/view.aspx?id=1241869
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Packetized Plugn Electric Vehicle Charge ManagemeRboya Rezaei, Jeff Frolik,
and Paul Hines

Abstract Plugin electric vehicle (PEV) charging could cause significant strain on residential
distribution systems, unless technologies and inoesg are created to mitigate charging during
times of peak residential consumption. This paper describes and evaluates a decentralized and
WLI O1 SGAT SRQ LIINZIFOK G2 t9+ OKIFNHS YIylI3aSySy
approved for timelimited periods. This method, which is adapted from approaches for
bandwidth sharing in communication networks, simultaneously ensures that constraints in the
distribution network are satisfied, that communication bandwidth requirements are relatively
small, and thaeach vehicle has fair access to the available power capacity. This paper
compares the performance of the packetized approach to an optimization method and-a first
come, first served (FCFS) charging scheme in a test case with a constrained 500 kVA
distribution feeder and timeof-use residential electricity pricing. The results show substantial
advantages for the packetized approach. The algorithm provides all vehicles with equal access
to constrained resources and attains near optimal travel cost performanith low complexity

and communication requirements. The proposed method does not require that vehicles report
or record driving patterns, and thus provides benefits over optimization approaches by
preserving privacy and reducing computation and bandwigiquirements.

Subject AreasCommunication systems, plig electric vehicles, smart charging

Avalilability: Rezaei, Pooya, Jeff Frolik, and Paul Hines. "PacketizethBlegtric Vehicle
Charge Managementhttp://www.uvm.edu/~phines/publications/2014ezaei_2014.pdf
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Modeling lightduty plug-in electric vehicles for national energy and
transportation planningDi Wu, & Dionysios C. Aliprantis

Abstract This paper sets forth a family of models of lighity plugin electric vehicle (PEV)
fleets,appropriate for conducting lonterm nationatlevel planning studies of the energy and
transportation sectors in an integrated manner. Using one of the proposed models, three case
studies on the evolution of the U.S. energy and transportation infrastrestare performed,
where portfolios of optimum investments over a-4@ar horizon are identified, and
interdependencies between the two sectors are highlighted. The results indicate that with a
gradual but aggressive introduction of PEVs coupled with inversts in renewable energy, the
total cost from the energy and transportation systems can be reduced by 5%, and that overall
emissions from electricity generation and lighity vehicle (LDV) tailpipes can be reduced by
10% over the 4§ear horizon. The aral gasoline consumption from LDVs can be reduced by
66% by the end of the planning horizon, but an additional 800 TWh of annual electricity
demand will be introduced. In addition, various scenarios of greenhouse gas (GHG) emissions
reductions are investaged. It is found that GHG emissions can be significantly reduced with
only a marginal cost increment, by shifting electricity generation from coal to renewable
sources.

Subject AreasEnergy planning; infrastructure; Phugelectric vehicles

Availability: Wu, Di, and Dionysios C. Aliprantis. "Modeling gty plugin electric vehicles
for national energy and transportation planning.” Energy Policy 63 (2013)434.9
http://lwww.sciencedirect.com/science/article/pii/S030142151300832X
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Investigating the Impacts of Plugn Hybrid Electric Vehicles on Distribution
CongestionShafiee, SorouslrotuhiFiruzabad, Mahmud, &astegar,
Mohammad

Abstract Smart grids are envisioned to support large penetrations of electrical vehicles driven
by economial and environmental signals. Nevertheless, distribution system operators are
becoming concerned about distribution congestion that may occur in the network with multiple
domestic plugn hybrid electric vehicles (PHEVS) charging. Therefore, investigfagimgpacts

of high PHEV penetration levels on the performance of distribution networks seems to be
essential for system operators and planners. Doing so, in this paper, PHEV characteristics are
precisely extracted from valid published reports and survéygsordingly, a comprehensive

model for investigating the impacts of different PHEV penetration levels on distribution systems
for a single year and upcoming years is developed. The proposed model is applied to the IEEE
34-node test feeder, and PHEV imp&on the distribution network characteristics are reported.
The results show distribution congestion occurrence for more than 11% PHEV penetration level.

Subject Areassmart grid, electrical vehicle, PHEV

Availability: Shafiee, Soroush, Mahmud Fottffiruzabad, and Mohammad Rastegar.
"Investigating the impacts of pldg hybrid electric vehicles on distribution congestion."
Electricity Distribution (CIRED 2013), 22nd International Conference and Exhibition on. IET.
http://ieeexplore.ieee.org/xpls/abs_all.jsp?arnumber=6683199
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Electrical consumption of twg three- and fourwheel lightduty electric vehicles
in IndiaSamveg SaxenAnand Gopal, Amol Phadke

Abstract The Government of India has recently announced the Mali&lectric Mobility

Mission Plan, which sets ambitious targets for electric vehicle deployment in India. One
important barrier to substantial market penetration of EVs in India is the impact that large
numbers of EVs will have on an already strainedtetaty grid. Properly predicting the impact

of EVs on the Indian grid will allow better planning of new generation and distribution
infrastructure as the EV mission is rolled out. Properly predicting the grid impacts from EVs
requires information about ta electrical energy consumption of different types of EVs in Indian
driving conditions. This study uses detailed vehicle powertrain models to estimate per
kilometer electrical consumption for electric scootersyBeelers and different types of4
wheelersin India.The powertrain modeling methodology is validated against experimental
measurements of electrical consumption for a Nissan Leaf. The model is then used to predict
electrical consumption for several types of vehicles in different driving conditiims results
show that in city driving conditions, the average electrical consumption is: 33 Wh/km for the
scooter, 61 Wh/km for the -8vheeler, 84 Wh/km for the low power-&heeler, and 123 Wh/km

for the high power 4vheeler. For highway driving conditisnthe average electrical

consumption is: 133 Wh/km for the low poweswheeler, and 165 Wh/km for the high power
4-wheeler. The impact of variations in several parameters are modeled, including the impact of
different driving conditions, different levetsf loading by air conditions and other ancillary
components, different total vehicle masses, and different levels of motor operating efficiency.

Subject AreasElectric vehicles; Powertrain; Transportation; Vehicle to grid; India

Avalilability: Saxena, Sameg, Anand Gopal, and Amol Phadke. "Electrical consumption ef two
three-and fourwheel lightduty electric vehicles in India.” Applied Energy (2013).
http://www.sciencedirect.com/science/article/pii/S0306261913008738
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Online Monitoring and integrated Anlgsis System for EV Charging Station
Xiaoyong Nie, Jieyi Liu, Liang Xuan, Huan Liang, Songlin Pu, Qianggang Wang,
Niancheng Zhou

Abstract An online monitoring, analysis, and evaluation systdralectric vehicle (EV) charging
station is designed andeveloped. The system structure is based on PCI bus with-DGRi
design, and its hardware consists of mi$P acquisitioterminal, vehicular terminal,

Industrial PC (IPC), FPGA &l interface. The voltage and current of the point of common
coupling(PCC) of charging station and chargers are collemtegal time, and the power
quality is calculated based on thedata. All monitoring data, which is gathered by PCI bus, is
usedto analyze the operation characteristic of the transformer @hdrgersas well as the
harmonics and inteharmonics in thecharging station. The start charging time, initial charging
stateand daily mileage of EVs are statistical on basis of operatiortzarging information,
which are sent to the system via GPRS.

Subject Areaselectric vehicle, charging station, monitoring, start charging time, SOC, power
quality

Availability: Nie, Xiaoyong, et al. "Online Monitoring and integrated Analysis System for EV
Charging Station.'http://appeec2013.ic.polyu.edu.hk/pape®149.pdf
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Modeling and Optimization of Electric Vehicle Charging Load in a Parking Lot
Lidan Chen, C. Y. Chung, Yongquan Nie and Rongrong Yu

Abstract Electric vehsle (EV) offers one of the mastomising approaches towards reducing

urban pollution. Wit + 3 Q AY G SANI A2y Ayd2 LR66SNI ANRR F2N
potentially have a significant impact ongdistribution grid.This paper discusses the modeling

of a charging station faanalysis of charging load demand in a residential parkingitbtthe

assumption that EV arrivals follow Poisson distributiimen, a simulation framework to

generate the charging logarofiles is proposed. Furthermore, Particle swarm optimiza{le80)

algorithm is employed to obtain the stochastic featynr@ameter d charging start time, and an

optimal chargingstrategy based on the model is developed to reduce the pdiuetuation

level caused by EV charging. Compared with resfilise uncontrolled case, simulation results

indicate that theproposed charging statime optimal algorithm not only slightijmeets EV
26yYSNBRQ OKIFNHAY3I RS Yddytds pealdaind fillirfg &afley, inkiganhd theh O y ( f
impact of E\tharging on the distribution network.

Subject AreasElectric Vehicle; vehicle ownership; elécty use

Avalilability: Hydro, B. C., et al. "The Canadian RtuBlectric Vehicle Survey (CPEVS 2013):
Anticipating Purchase, Use, and Grid Interactions in British Columbia.” (B&p3)rem -
main.rem.sfu.ca/papers/jaxsen/CPEXEL3_BC_ Preliminary_Rep Oct31-13.pdf
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The Canadian Pluigp Electric Vehicle Survey (CPEVS 2013): Anticipating
Purchase, Use, and Grid Interactions in British Columlman Axsen, Harry Joe
Bailey, & George Kamiya

Abstract This report investigates consumer interest in plaglectric vehicles (PEVS),
summarizingpreliminary results from the Canadian PEV Survey (CPEVS 2013). Between April

and October2013, 1,754 new vehicle buying Canadian households completed this survey,

including 53&esidents of British Columbia (BThis threepart survey collected hdepth

information fromeach respondent, including: background information such as vehicle

ownership, electricity usdamiliarity with PEV technology, and personal values and lifestyle;

vehicle travel behaviougccessa vehicle charging at home and elsewhere; interest in

purchasing a PEV under differerdnditions; interest in green electricity; and openness to

enrolling in a utility controlled charging CC) program to increase the uptake of intermittent

renewable enegy sources. This repasimmarizes several preliminary results for the BC

sample:

1. Many BC newehicle buyers have recharge access at home.

2. Most BC newehicle buyers have little awareness of PEVs.

3. BC newvehicle buyers are much more likely to wanplugin hybrid (PHEV) thanca LJdzNJS §

electric vehicle (EV).

nd ¢KS LRISYGAFf aSIENI@ YIAyadgNSB!I Yrécharge + 06 dz&2 SN.
access, age, household size and lifestyle

p® ¢CKSNB FINBE GKNBES RATTSNBWI &f YF Ay HANSECYSIY D\
(differing by engagement in environmerand technologyoriented lifestyles).

6. Without incentives or policy to control recharge behaviour, PEV electricity demariéeisi|

peak at around 6pm each day.

TO t 20 NFEAIVIE AR NSEF YE t 9+ 0dz2 SNE | bdtrol@S y S NI f f
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Subject AreasElectric Vehicle; vehicle ownership; electricity use

Availability: Hydro, B. C., et al. "The Gaian Plugn Electric Vehicle Survey (CPEVS 2013):
Anticipating Purchase, Use, and Grid Interactions in British Columbia.” (B@&p3)rem -
main.rem.sfu.ca/papers/jaxsen/CPEXEL3_BC Preliminary_Report_€&i-13.pdf
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Demonstrating Demand Management: kolntelligent EV Charging Can Benefit
EveryoneJulian de Hoog, Kristian Handberg, Raman Jegatheesan

Abstract This paper establishes the case for Electric Vehicle (EV) charging demand
management through Hfield demonstration, electricity network modellirgnd financial
assessment. As part of the Victori@wovernment Electric Vehicle Trial, DIUS Computing
demonstrated EV charging demand managermadzit A y 3 ! YAGSR 9y SNH@ Q&
of the United Energy network by the UniversityMélbourne found hat uncontrolled charging
would require network augmentation once EVs are adopted®@ of households. In contrast,
managed charging would allow the network to support in excess ofufiéde using existing
capacity and infrastructure. Furthermore, thedto-end EV charging demamadanagement
solution demonstrated by DiUS could be implemented for one tenth the cost of the network
augmentation. Although success factors were identified during the demonstration that may
serve as amput for demand managememgrogram design, electricity market arrangements
may be the strongesdeterminant of adoption generally.

Subject AreasDemand Response, Load Control, Grid Impacts, Smart Charging

Availability: de Hoog, Julian, Kristian Handberg, and Raman JegatheesamofiBteating
Demand Management: How Intelligent EV Charging Can Benefit Everyone."
http://percepscion.com/wpcontent/uploads/sites/3/2013/11/Demonstratinrdgpemand
Management_EVS27.pdf
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Alternating Direction Method of Multipliers for Decentralized ElectrieNicle
Charging Contralose Rivera, Philipp Wolfrum, Sandra Hirche, Christoph Goebel,
and HansArno Jacobsen

Abstract The integration of Electric Vehicles (EVSs) intopgberer grid is a challenging task.
From the control perspectivene of the main ché&nges is the definition of a comprehensive
control structure that is scalable to large EV numbers. péer makes two key contributions:
(i) It defines the EXDMM framework for decentralized EV charging controllt(éyaluates EV
ADMM using actualata and various Efeet control problems. EV ADMM is a decentralized
optimizationalgorithm based on the Alternating Direction Method\iiltipliers (ADMM). It
separates the centralized optimal fleetharging problem into individual optimization problems
for the EVs plus one aggregator problem that optimizes fleet g&atee the individual
problems are coupled, they are solvednsistently by passing incentive signals between them.
Theframework can be parameterized to tradaéf the importanceof fleet gpals versus

individual EV goals, such that aspects littery lifetime can be considered. We show how EV
ADMMcan be applied to control an EV fleet to achieve goals asatemand valley filling and
minimalcost charging. Due tits flexibility and scalallity, EV ADMM offers a practicable
solution for optimal EV fleet control.

Subject Areaselectric vehicle; power grid; battery

Avalilability: Rivera, Jose, et al. "Alternating direction method of multipliers for decentralized
electric vehicle charging ctmol.” Proceedings of the IEEE CDC (in press, 2013).
http://mediatum.ub.tum.de/doc/1187583/1187583.pdf
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Impact of plug in electric vehicle battery charging on a distribution system based etmmeal
digital simulatorAbdulelah Yousef Alharbi

Abstract This study investigates the impact of the electric vehioles+ & Q0 o6 | G G S NEB
the distribution system in terms of maximum voltage deviation, voltage unbalance at various
locations, transformers overloading, and introducing new peaks into the rsytethis

research, a 12.47 kV real distribution networkstbeen modeled using real tindegital

simulator, using real data from a power distributor.eT$tudy presents four differergcenarios

of uncoordinated EVs integration for two different e¢hang times (evening and nigtahd two
different charging rates (level | and level II) at differpahetration levels ranging frorh0% to
100%. Voltage unbalance at different locasas determined and transformeverloading is
analyzed. The influenagf EVs charging on theadly load curve is shown. Iti®ted that actual
system data of voltage and current at all intellirupters of the utility distribusgstem were

close to the data of the simulated system.

Subject AreasElectric Vehicles; battergistribution system

Availability: Alharbi, Abdulelah Yousef. "Impact of plug in electric vehicle battery charging on a
distribution system based on retime digital simulator.'http://www.opal -
rt.com/sites/default/files/technical_papers/Impact%200f%209%20in%20electric%20vehicle
%?20battery%20charging%200n%20a%?20distribu.pdf

NHTS Compendium 2013 Page95



Estimating the potential of controlled plugn hybrid electric vehicle charging to
reduce operational and capacity expansion costs for electric power systems with
high wind penetraion Allison Weis, Paulina Jaramillo, & Jeremy Michalek

Abstract Electric power systems with substantial wind capacity require additional flexibility to
react to rapid changes in wind farm output and mismatches in the timing of generation and
demand. Conoblled variablerate charging of plugn electric vehicles allows demand to be
rapidly modulated, providing an alternative to using fessponding natural gas plants for
balancing supply with demand and potentially reducing costs of operation and new plan
construction. We investigate the cost savings from controlled charging of electric vehicles, the
extent to which these benefits increase in high wind penetration scenarios, and theafade
between establishing a controlled charging program vs. inangatie capacity of generators in
the power system. We construct a mixed integer linear programming model for capacity
expansion, plant dispatch, and phmghybrid electric vehicle (PHEV) charging based on the
NYISO system. We find that controlled chargiats the cost of integrating PHEVs in half. The
magnitude of these savingsi¥%% to 15% higher in a system with 20% wind penetration
compared to a system with no wind power, and the savings acé®@ higher in a system that
requires capacity expansion.

Subject AreasbDispatch; Capacity expansion; Rladhybrid electric vehicles; Controlled
charging; Wind power integration

Avalilability: Weis, Allison, Paulina Jaramillo, and Jeremy Michalek. "Estimating the potential of
controlled plugin hybrid electricvehicle charging to reduce operational and capacity expansion
costs for electric power systems with high wind penetration." Applied Energy 115 (2014): 190
204.http://www.sciencedirect.com/science/article/pii/S0306261913008374
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Randomized PHEV Charging @ndistribution Grid Constraint&an Zhou and
Lin Cai

Abstract Plugin Hybrid Electrical Vehicles (PHEV)lald2 YA aAy 3 (2 AYLINRB @GS Sy
and environment friendliness. However, without proper control, their charging will cause

harmful impact on the power distribution grid, including load congestion and voltage drop.

Instead of using centralized optimizan which may need accurate predictions on key

parameters, in this paper, a new decentralized random access framework is introduced to

schedule the PHEV charging. The proposed distributed solution does not need accurate

predictions and can be executed om@. Simulation on a seruirban residential medium voltage

grid shows that our algorithm can effectively provide demand response to protect the
RAAUONAROGdzAAZ2Y ANAR FNRY o0dza O2y3SadAz2y yR @2f
importantly, this dgorithm is simple to deploy.

Subject AreasbDecentralized/Randomized PHEV charging, Demand Response, Distribution Grid,
Smart Grid

Availability: Zhou, Kan, and Lin Cai. "Randomized PHEV charging under distribution grid
constraints." IEEE Trans. SmardGsubmitted). http://www.ece.uvic.ca/~cai/disgrid.pdf
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Life Cycle Cost and Environmental Implications of U.S. Electric Vehicle and
Charging Infrastructure Scenari@dizabeth J Traut

Abstract This thesis examines life cycle cost, greenhouse gas (GHG) emissions, petroleum use,
and policy implications of scenarios for electrified vehieled charging infrastructure ithe
U.S., addressing several questions: What mix of vehicles minimizegldecogt? GHG
emissions? What are the implications of work@aharging in addition to homeharging? How
much current and potential U.S. residential charging exists? What are the costs and GHG
emissions of fastharging and battery swapping service siag? How sensitive are these
results to uncertain parameters? What factors are most critical? and What are the policy
implications? Results indicate that without sufficiently clean electricity,-plugehicles (PEVS)
with home and workplace charging dotraffer substantal reductions in GHG emissions
compared to hybrid electric vehicles (HEVs). Bienhanprove with lowemissionelectricity
generation. High gas prices ($6/gal) cause PEVs to appear in minimum cost solutions and
combined with low vehicle ahbattery costs (DOE 2030 targets) cause PEVs to dominate.
Currently 79% of households but only 56% of vehicles have home parking where charging could
be installed. Excluding renters, who face additional barriers, less than half of U.S. vehicles have
reliable access to offtreet parking where charging could be installed. This places a major limit
on potential penetration of PEVs for the foreseeable future.

Battery swapping stations cost 40% more per vehicle served than fast charging stations
without the cost of waiting time during service, but 50% less when it is included. Battery
agl LIAYy3IQa O2aild FRGEFyYyGl3IS NBIljdANSE OSKAOES |y
implications are identified. Gas prices and vehicle and battery prices are identifiegt@s p
levers to encourage adoption and reduce petroleum consumption, but clean electricity is also
needed for GHG emissions reductions. Lack of residential charging could curb adoption and
needs attention since parking infrastructure turns over more sldtéy the vehicle fleet. With
clean electricity, dedicated workplace charging further reduces GHGs. Battery electric vehicle
(BEV) adoption is restricted by limited range. Rapid BEV refueling options include fast charging,
which incurs costly waiting timeturing service, or battery swapping, which is faster and
potentially less costly but requires vehicle and battery standardization.

Subject AreasGHGs; residential chargingattery Electric Vehicle

Availability: Traut, Elizabeth J. Life Cycle Cost andr&mmental Implications of US Electric
Vehicle and Charging Infrastructure Scenarios. Diss. Carnegie Mellon University, 2013.
http://repository.cmu.edu/dissertations/239/.
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Development and Evaluation of Smart Grid Simulation System with Power
Stabilizaton by E\Keiko Karaishi and Masato Oguchi

Abstract Recently, attention has been focused on whether the Smart Grid could work
efficiently in an energy network. The subject of our study is the electric vehicle (EV), which has
been proposed as a potential algeable/dischargeable part of the power grid infrastructure.

As energy is transferred between an EV and the power grid, it is possible to regulate energy on
the entire grid via charging and discharging the EV battery. In the future, it may also begossibl
to stabilize energy within the system, using information technology control embedded in the
network of the Smart Grid. This research is to construct the Smart Grid simulation system to
evaluate power flow on such an environment. As a result of the etialuahe proposed and
developed system works to provide us means of a useful evaluation for various cases of the
Smart Grid.

Subject Areasenergy network, EV, simulation system, Smart Grid, Vetoe(erid (V2G)

Availability: Karaishi, Keiko, and Masato Oguchi. "Evaluation of Smart Grid Simulation System
with Power Stabilization by EV." Network Protocols and Algorithms 5.1 (2018%.71
http://macrothink.org/journal/index.php/npa/article/view/3261
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PHEVs centralized/decentraked charging control mechanisms: Requirements
and impactsMoeintAghtaie, Moein; Abbaspour, Ali; FottHiruzabad, Mahmud;
Dehghanian, Payman

Abstract This paper investigates the main features of the PHEV centralized and decentralized
charging control metanisms, their requirements and also impacts on distribution system
performance. A homéased charging control scenario as well as a coordinated charging control
algorithm for the charging management of PHEVs is devised in this paper. Both the owner
preferences and system operator concerns are taken into consideration in an optimization
based framework. The total network losses and charging costs are set as the constraints to the
proposed optimization approach. Various aspects of the two mechanisms atsskscand
comprehensively compared by their application on the IEEBLU34est system. The obtained
results and discussions offered demonstrate the efficiency and applicability of the proposed
approach in real world.

Subject AreasPHEV; charging contnolechanismsBatteries; Electric vehicles; Electricity;
Optimization; Pricing

Availability: Moeini-Aghtaie, Moein, et al. "PHEVs centralized/decentralized charging control
mechanisms: Requirements and impacts.” North American Power Symposium (NAPS), 2013.
IEEE, 2013ttp://ieeexplore.ieee.org/xpls/abs_all.jsp?arnumber=6666904
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A Comprehensive Study of the Impacts of PHEVs on Residential Distribution
NetworksEINozahy, Mohamed S., and Magdy MA Salama.

Abstract This paper presents the development gb@babilistic benchmark for assessing the
impacts of the uncontrolled charging of pluighybrid electric vehicles (PHEVS) on residential
distribution networks. Unlike the previous research, which adopted several assumptions and
approximations, this papenalyzes the available load and transportation data to extract
probability distribution functions describing different uncertainties characterizing the charging
process. Monte Carlo simulation is utilized to handle these uncertainties and to predict the
anticipated impacts of PHEVS on a representative test network. Finally, conclusions are drawn
to assist utilities in integrating PHEVSs into their networks.

Subject AreasbDistribution systems; Monte Carlo (MC) simulation; plu@pybrid electric
vehicles (PEVS)

Availability: EINozahy, Mohamed S., and Magdy MA Salama. "A Comprehensive Study of the
Impacts of PHEVs on Residential Distribution Network4." 1
http://ieeexplore.ieee.org/xpls/abs_all.jsp?arnumber=6674071
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An EveniBased Simulation Framework ta<Bmine the Response of Power Grid
to the Charging Demand of Pleig Hybrid Electric Vehicles (PHED®rabi, Z.;
Ferdowsi, M.

Abstract This paper describes the development of a disceatent simulation framework that

emulates the interactions between th@ower grid and plugn hybrid electric vehicles, and

examines whether the capacity of the existing power system can meet the PHEV load demand.

The probability distribution functions for the arrival time and energy demand of each vehicle

are extracted fronteakworld statistical trankJ2 NIi I G A 2y R Gdlihited KS LJ2 ¢ SNJI 3
generation and transmission capacities are considered to be the major constraints. Therefore,
vehicles may have to wait to receive any charge. The proposed simulation frameworkisdustif

and described in some detail in applying it to two real cases in the UnitedsStatletermine

OS NI | A ygrid\idBtéhfiaPty siifprt PHEVs.

Subject AreasCharging event; Load profile; Plughybrid electric vehicle; Power grid;
Transportation &ctrification

Availability: Darabi, Zahra, and Mehdi Ferdowsi. "An EMBased Simulation Framework to
Examine the Response of Power Grid to the Charging Demand dhRiiybrid Electric Vehicles
(PHEVs)." (2013):1L http://ieeexplore.ieee.org/xpls/abs_all.jsp?arnumber=6513311

NHTS Compendium 2013 Pagel02



Ant-Based Swarm Algorithm for Charging Coordination of Electric VeBitédun Xu, Donghan
Feng, Zheng Yan, Liang Zhang, Naihu Li, Lei Jing, and Jianhui Wang

Abstract Uncontrolled chargig of largescale electric vehicles (EVs) can affect the safe and
economic operation of power systems, especiatiyhe distribution level. The centralized EVs
charging optimization methods require complete information of physical appliaacesising
habits, which will cause problems of high dimensionality and communication block. Given this,
an antbased swarnalgorithm(ASA) is proposed to realize the EVs charging coordination at the
transformer level, which can overcome the drawbacksentralized contrbmethod. First, the

EV charging load model is developed, and the charging management structure basedron
intelligence is presented. Second, basic data of the EV using habit is sampled by the Monte
Carlo method, and the AS#&applied to realize theoad valley filling. The load fluctuation and

the transformer capacity are also considered in the algoritkmally, the charging coordination

of 500 EVs under a 12.47KV transformer is simulated to demonstrate the validity of the
proposedmethod.

Subject Aeas:Electric Vehicle charging; Monte Carlo

Availability: Xu, Shaolun, et al. "AfBased Swarm Algorithm for Charging Coordination of
Electric Vehicles." International Journal of Distributed Sensor Networks 2013 (2013).
http://www.hindawi.com/journals/ijdsn/2013/268942/abs/
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Evaluation of charging infrastructure requirements and operating costs for plug
in electric vehicleZhang, Li, Tim Brown, and Scott Samuelsen

Abstract Plugin electric vehicles (PEVs), including glugybrid electric vehicle@HEVs) and
battery electric vehicles (BEVs), have the potential to improve the energy and environmental
landscape of personal transportation, but face a hurdle of access to charging infrastructure.
Additionally, the types, locations, and quantities ofatec vehicle supply equipment (EVSE)

that will be required are not well established. This study investigates the charging infrastructure
requirements from the perspective of PEV operating cost and BEV feasibility. California was
selected as the researckgion and PEV parameters were selected based on the early deployed
vehicles available in the emerging commercial market. To minimize operating cost, an optimal
charging strategy based on 24 h travel patterns is proposed. Results indicate that charging time
strategy is the most important factor in reducing PEV operating cost while greater numbers of
charging locations provide diminishing benefits for PHEVs. Higher charging power capability,
combined with an acceptable charging time strategy offer only shghefits for PHEVS, but
charging power is an important factor in increasing BEV functionality and decreasing public
charging requirements. The approximation of the electric vehicle supply equipment (EVSE)
needed at different types of locations (e.g., homeork place, shopping) is proposed based on

an optimal charging strategy.

Subject AreasPlugin electric vehicles; Charging infrastructure; Optimal charging; Operating
cost; BEV feasibility; EVSE allocation

Availability: Zhang, Li, Tim Brown, and Scott Samuelsen. "Evaluation of charging infrastructure
requirements and operating costs for phliugelectric vehicles." Journal of Power Sources (2013).
"Evaluation of charging infrastructure requirements and operating costglimrin electric
vehicles." Journal of Power Sources (2013).
http://www.sciencedirect.com/science/article/pii/S0378775313006460
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Investigating the Impacts of Plum Hybrid Electric Vehicles on Power
Distribution SystemsShafiee, Soroush, Mahmud Fotéimuzabad, and
Mohammad Rastegar

Abstract Despite the economic and environmental advantages of-piugybrid electric

vehicles (PHEVSs), the increased utilization of PHEVs brings up new concerns for power
distribution system decision makers. Impact$efEVs on distribution networks, although have
been proven to be noticeable, have not been thoroughly investigated for future years. In this
paper, a comprehensive model is proposed to study the PHEV impacts on residential
distribution systems. In so doinBHEV fundamental characteristics, i.e., PHEV battery capacity,
PHEYV state of charge (SOC), and PHEV energy consumption in daily trips, are accurately
modeled. As some of these effective characteristics depend on vehicle owner's behavior, their
behavior anl interests are considered in the proposed model. Also, to get a more practical
model of PHEVs, the number of vehicles in a residential distribution network, the PHEV
penetration level for upcoming years, distribution of PHEVs in the network, and estmwdtio
household load growth for upcoming years are extracted from related published reports. The
proposed model is applied to the IEEErtle test feeder, and PHEV impacts on residential
distribution network are studied in different time horizons. A sengit analysis is also

performed to demonstrate the effects of PHEV operation modes on the network load profile.

Subject Areasbattery powered vehicles; hybrid electric vehicles; load distribution; power
distribution economics

Availability: Shafiee, Soraeh, Mahmud FotuhFiruzabad, and Mohammad Rastegar.
"Investigating the Impacts of Phkig Hybrid Electric Vehicles on Power Distribution Systems." 1
10.
http://ieeexplore.ieee.org/xpl/login.jsp?tp=&arnumber=6497672&url=http%3A%2F%2Fieeexpl
ore.ieee.org%2Fxg%2Fabs_all.jsp%3Farnumber%3D6497672
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Environmental assessment of pleig hybrid electric vehicles using naturalistic
drive cycles and vehicle travel patterns: A Michigan case stud§drshall,
Brandon M.; Jarod C. Kelly; Tiegung Lee; Gregory A. Keafei&Zoran Filipi

Abstract Plugin hybrid electric vehicles (PHEVS) use grid electricity as wellbasard

gasoline for motive force. These multiple energy sources make prediction of PHEV energy
consumption challenging and also complicate evaluatibtheir environmental impacts. This
paper introduces a novel PHEV energy consumption modeling approach and compares it to a
second approach from the literature, each using actual trip patterns from the 2009 National
Household Travel Survey (NHTS). Thedpproach applies distanedependent fuel efficiency

and onroad electricity consumption rates based on naturalistic or real world, driving
information to determine gasoline and electricity consumption. The second uses consumption
rates derived in accordee with government certification testing. Both approaches are applied
in the context of a locatioispecific case study that focuses on the state of Michigan. The two
PHEV models show agreement in electricity demand due to vehicle charging, gasoline
consunption, and life cycle environmental impacts for this case study. The naturalistic drive
cycle approach is explored as a means of extending locapenific driving data to supplement
existing PHEV impact assessments methods.

Subject AreasPHEV; Naturali€ drive cycle; Travel survey

Avalilability: Marshall, Brandon M., et al. "Environmental assessment of-pidrtybrid electric
vehicles using naturalistic drive cycles and vehicle travel patterns: A Michigan case study."
Energy Policy (201d)ttp://www.sciencedirect.com/science/article/pii/S0301421513002115
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Highlyresolved modeling of personal transportation energy consumption in the
United StatesMatteo Muratoria, Michael J. Morana, Emmanuele Serrab, &
Giorgio Rizzoni

Abstract This pape centers on the estimation of the total primary energy consumption for
personal transportation in the United States, to include gasoline and/or electricity consumption,
depending on vehicle type. The bottenp sectorbased estimation method introduced her
contributes to a computational tool under development at The Ohio State University for
assisting decision making in energy policy, pricing, and investimeotder to simulate highly
resolved consumption profiles three main modeling steps are neededefimg the behavior of
drivers, generating realistic driving profiles, and simulating energy consumption of different
kinds of vehiclesThe modeling proposed allows for evaluating the impact of johuglectric
vehicles on the electric griiespecially aithe distribution level. It can serve as a tool to
compare different vehicle types and assist pehaegkers in estimating their impact on primary
energy consumption and the role transportation can play to reduce oil dependency.

Subject Areasgasoline/eletricity consumption; electric grid

Availability: Muratori, Matteo, et al. "Highlyesolved modeling of personal transportation
energy consumption in the United States." Energy (2013).
http://www.sciencedirect.com/science/article/pii/S0360544213001692
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9f SOGNAO al2N) IS Ay [ M. Staded)IAKiosssa; M2 YY S N
Groissbocka; G. Cardosod; R. Sharmae; M.C. Bozchaluie; C. Marnaya; Ernest
Orlando

Abstract Most recent improvements in battery and electric vehicle (EV) technologies,
combined with some favorable effeak charging rates and an enormous PV potential, make
California a prime market for electric vehicle as well as stationary storage adoption. However,
EVs or plugn hybrids, which can be seen as a mobile energy storageented to different
buildings throughout the day, constitute distributed energy resources (DER) markets and can
compete with stationary storage, onsite energy production (e.g. fuel cells, PV) at different
building sites. Sometimes mobile storage is séskeld to renewable energy generation (e.g. PV)
or as resource for the wider macgrid by providing ancillary services for gsidbilization. In
contrast, this work takes a fundamentally different approach and considers buildings as the
main hub for EVsfpig-in hybrids and considers them as additional resources for a building
energymanagement system (EMS) to enable demand response or any other building strategy
(e.g. carbon dioxide reduction). To examine the effect of, especially, electric storage
technobgies on building energy costs and carbon dioxide (CO2) emissions, a distebetgy
resources adoption problem is formulated as a mixagger linear program with minimization

of annual building energy costs or CO2 emissions. The Angeger linearprogram is applied

to a set of 139 different commercial building types in California, and the aggregated economic
and environmental benefits are reported. To show the robustness of the results, different
scenarios for battery performance parameters are lgpad. The results show that the number

of EVs connected to the California commercial buildings depend mostly on the optimization
strategy (cost versus CO2) of the building EMS and not on the battery performance parameters.
The complexity of the DER inteteaons at buildings also show that a reduction in stationary
battery costs increases the local PV adoption, but can also increase the fossil based onsite
electricity generation, making an holistic optimization approach necessary for this kind of
analyses.

Subject AreasCalifornia; CO2 emissions; Distributed energy resource optimization; Electric
storage; Electric vehicles; Energy costs

Availability:{ G Rt SNE aAOKI Stz SiG Ffd b9t SOGNRO aid2NY
Applied Energy 104 (2013)11-722.
http://www.sciencedirect.com/science/article/pii/S0306261912008264
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Impact of plugin hybrid electric vehicles on the power grid in a smart
environmentFerdowsi, Mehdi; Darabi, Zahra; Chowdhury, Badrul H.; Kimball,
Jonathan W.; Grasman, Scott(&cott Erwin); Crow, Mariesa

Abstract: This dissertation focuses on the interactions between piuybrid electric vehicles
(PHEVs) and the power grid. This study has used the data available through the national
household travel survey (NHTS) to obtagalrstic information such as the arrival time of

vehicles, miles driven, and vehicles types. After data manipulation, the aggregated PHEV
charging load profiles (PCLP) have been developed. The results show that the peak of PCLP
overlaps with the domestiohd peak. In order to alleviate this issue, several charging policies
have been developed and their impacts on PCLP have been investigated. As a next contribution,
the data obtained from NHTS has been used to extract probability distribution functiony (PDF
for the arrival time and the energy required to fully charge PHEVs. These functions have been
used to propose an evetitased simulation framework which emulates the interactions

between the power grid and PHEVs and examines how a power grid with licaipedity

responds to PHEV charging demand. For instance, for a particular region in the United States
and for a specific penetration level, it is possible to obtain the wait time of vehicles, the number
of vehicles receiving service, and the number of elelsi that give up. In a smart environment, it
becomes necessary to define and schedule optimum policies for smart charging of PHEVS.
Finally, this work proposes an optimization problem to find an optimal charging rate schedule
for PHEVs. This rate whichveriable by time tries to maximize the energy delivered to vehicles
while considering the constraints of the grid as well as the wait time of the vehicles.

Subject AreasCharging levelPlugin hybrid electric vehicle; Smart chargifgansportation
electrification

Availability: Darabi, Zahra. "Impact of plug hybrid electric vehicles on the power grid in a
smart environment.'Missouri University of Science and Technolbigs.(2012).
https://mospace.umsystem.edu/xmlui/handle/10355/33056
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Deploying Plugin Electric Cars Which are Used for Work: Compatibility of
Varying Daily Patterns of Use with Four Electric Powertrain Architectures
Santini, Danilo; Zhou, Yan; Kim, Namdoo; Gallagher, Kevin; Vyas, Anant D.

Abstract:Vehicles with electrifiegpowertrains such as hybrid electric vehicles (HEVs);iplug

HEV (PHEVs) and AEVsdlaittric vehicles using grid supplied battery energy exclusively) are
potentially marketable because of low operating costs, but each come with a significant initial
cod penalty in comparison to a conventional vehicle (CV) powered by an internal combustion
engine (ICE). This paper selects a subset of three car PHEVs and an AEV from a larger set of
simulations. Daily travel of vehicles traveling to and from work is isdlcbm other vehicle

travel in the National Household Travel (NHTS) survey; five different daily distance categories
are investigated. Three driving cycle runs are used hehe LA92 cycle, World cycle (WLTC),
and a selected Kansas City real drivinggrdcProbable patterns of charging for each PHEV and
the AEV are investigated for each daily distance category. The possibility of two charges at
work, before and after a lunch trip, is considered, as is the possibility of a charge before and
after work. he degree of importance of spending a given pool of money on residential vs.
workplace charge point upgrades is discussed. Two indicators of effectiveness of battery pack
utilization, (1) a charge depleting (CD) effectiveness factor and (2) grid kWh ersedypper

dollar of incremental vehicle expense, are developed and target markets for cars used for work
for each powertrain type are suggested.

Subject AreasEnergy; Environment; Finance; HiglysaVehicles and Equipment; Environment;
Vehicle Design anfafety; Vehicle Operating Casiectric Vehicles; Plig Electric Vehicles;
All-Electric Vehicles

Avalilability: Santini, Danilo, et al. "Deploying PlugElectric Cars Which are Used for Work:
Compatibility of Varying Daily Patterns of Use with Fdectiic Powertrain Architectures.”
Transportation Research Board 92nd Annual Meeting. N&d925. 2013.
http://trid.trb.org/view.aspx?id=1242883
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Modeling the impact of electric vehicle charging on heat transfer around
underground cablegeffrey SMarshall, Paul D. Hines, Jiarui D. Zhang, Francesca
Minervini, and Simtha Rinjitham

Abstract: While increased use of pltig electric vehicles (PEVs) has environmental and
economic benefits, the increased load is expected to strain components of the pimiveery
infrastructure. Within electric distribution systems, overloading of transformers and
underground cables and associated thermal degradation is of particular concern. The current
paper estimates the effect of different levels and types of PEV ¢igan transient heating of
underground cables. Transportation survey data is used to estimate travel miles and
arrival/departure times for a typical residential neighborhood, which is subsequently used to
estimate the electric load curve with differentels of PEV penetration. The estimated load
curves are used to perform transient heat transfer computations for a system of three buried
cables using an overset grid finitifference approach, the results of which are used to
estimate acceleration of cablthermal degradation. Vehicle charging, even for a modest 30%
PEV penetration, is found to nearly double peak temperature rise above ambient at the cable
surface, increase the daily variance in cable temperatures, and significantly decrease the
estimatedtime to failure for cables with thermally sensitive insulation.

Subject AreastUnderground cables; Cable heat transfer; Hluglectric vehicles; Thermal
engineering; Overset grid method; Cable life spalactric distribution system

Avalilability: Marshall, Jeffrey S., et al. "Modeling the impact of electric vehicle charging on heat
transfer around underground cables." Electric Power Systems Research 97 (2683): 76
http://www.sciencedirect.com/science/article/pii/S0378779612003586
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DemandDispatch of Smart Charging for PHig Electric Vehicle®Vu, Ting, Gang
Wu, Zhejing Bao, Qiang Yang, and Wenjun Yan

Abstract: Random charging for a large number of Riugdtlectric Vehicles (PEVs) can have a
negative impact on the power network operatiavith peak load and imposes technical and
economical challenges to the electric power utilities. In this paper, we address this issue by
applying and proposing three smart PEV charging modes, i.e. the-saleghing, the

interruptible and the variableate charging patterns. The suggested approaches are studied
through numerical simulation experiments for a range of scenarios by using the random
charging as the comparison benchmark for a residential area. The result shows that the demand
dispatch of PEMsased on smart charging has many significant advantages over the random
charging in terms of graceful load profile (peak shaving and valley filling) as well as the
improvement of the user satisfaction.

Subject AreaPlugin Electric Vehicle (PEVSs); smararging; power operation

Availability: Wu, Ting, et al. "Demand Dispatch of Smart Charging forlRIEgectric Vehicles."
Control Engineering and Communication Technology (ICCECT), 2012 International Conference
on. IEEE, 2012http://www.pnnl.gov/main/publications/external/technical reports/PNNL

22064.pdf
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Utilizing Electric Vehicles to Assist Integration of Large Penetrations of
Distributed Photovoltaic Generatiorf uffner, F. K., M. C. W. Kintrideyer, F. S.
Chassin, and K. Gowri

Abstract: This analysis provides detailed distributiavel insights into the leveraging potential

of distributed rooftop photovoltaic (PV) technologiesdeelectric vehicle (EV) charging. Either

of the two technologies by themselvesat some high penetrations may cause some voltage
control challenges or overloading problems, respectively. But when combined, there could be
synergistic effects, at leagituitively, whereby one technology mitigates the negative impacts

of the other. High penetration of EV charging may overload existing distribution system
components, most prominently the secondary transformer. If PV technology is installed at
residential pemises or anywhere downstream of the secondary transformer, it will provide
another electricity source, thus relieving the loading on the transformers. Another synergetic or
mitigating effect could be envisioned when high PV penetration reverses the gtomer

upward in the distribution system (from the homes upstream into the distribution system).
Protection schemes may then no longer function as designed and voltage violations (exceeding
the voltage upper limit of the American National Standards In&i(@&NSI) voltage range) may
occur. In this particular situation, EV charging could consume the generated energy from the PV,
such that the reversal of power flow can be reduced or alleviated. Given these potential mutual
synergistic behaviors of PV and teé¢hnologies, this project attempted to quantify the benefits

of combining the two technologie&urthermore, of interest was how advanced EV control
strategies may influence the outcome of the synergy between EV charging and distributed PV
installations Particularly, California utility companies with high penetration of distributed PV
technology, who have experienced voltage control problems, are interested in how intelligent
EV charging could support or affect the voltage control challenges.

Subject Area: photovoltaic (PV); electric vehicle (EV); electric distribution system

Availability: Tuffner, F. K., et al. "Utilizing Electric Vehicles to Assist Integration of Large
Penetrations of Distributed Photovoltaic GeneratioRacific Northwest Nationdlaboratory
(2012).http://lwww.pnnl.gov/main/publications/external/technical_reports/PNN22064.pdf
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Influence of Electric Vehicles Connected to the GridGuangbin

Abstract: Plugin electric vehicles (PEVs) have great potential of being the alternative for the
next-generation of transportation. Uncoordinated PEV charging, however, may put a significant
pressure on the distribution grid. In this paper, on a modified {EERale distribution

network of 342 residential customers, we propose a converiijger-wireless infrastructure

based on EPON, WIMAX, wireless mesh networksandor technologies to support

coordinated charging of PEVs. To measure the performahbeth the @mmunications and

power system perspectives of proactive scheduling algorithms and proposed reactive control
protocols, our recently developed hybrid-samulator based on OMNeT++ and OpenDSS is used.
Cosimulation results show that the proposed las@st @mmunications infrastructure enables

to efficiently schedule PEV chargings and quickly stabilize the voltage in a stress scenario.

Subject AreasPlugin electric vehicle (PEVSs); electric distribution system

Availability: Li, Guangbin. "Influence of ElectVehicles Connected to the Gri€€blumbia
Universityhttp://www.ee.columbia.edu/~lavaei/Fall2012/GL.pdf
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CoSimulation of PEV coordination schemes over a Fiwi Smart Grid
communications infrastructure.evesque, Martin, Da Qian Xu, Geza Joos, and Martin Maier

Abstract: Plugin electric vehicles (PEVs) have great potential of being the alternative for the
next-generation of transportation. Uncoordinated PEV charging, however, may put a significant
pressure on the distribution grid. In this paper, on a modified {EERale distribution

network of 342 residential customers, we propose a converged-flbeziess infrastructure

based on EPON, WiIMAX, wireless mesh network and sensor technologies to support
coordinated charging of PEVs. To measure the performance of botlotheanications and

power system perspectives of proactive scheduling algorithms and proposed reactive control
protocols, our recently developed hybrid-samulator based on OMNeT++ and OpenDSS is used.
Cosimulation results show that the proposed las@st @mmunications infrastructure enables

to efficiently schedule PEV chargings and quickly stabilize the voltage in a stress scenario.

Subject AreasPlugin electric vehicles (PEVS); electric distribution grid

Avalilability: Levesque, Martin, et al. "G8imuhtion of PEV coordination schemes over a FiWi
Smart Grid communications infrastructure.” IECON 2B8ih Annual Conference on IEEE
Industrial Electronics Society. IEEE, 2012.
http://ieeexplore.ieee.org/xps/abs_all.jsp?arnumber=6389434
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Comparison of Eneggconsumption and costs of different HEVs and PHEVSs in

European and American conteRousseau, A., M. Badin, N. Redelbach, A. Kim, D. Da
Costa, D. Santini, A. Vyas, F. Le Berr, and H. Friedrich

Abstract: This paper will analyse on the one hand the potahtf Plug in Hybrid Electric

Vehicles (PHEVS) to significantly reduce fuel consumption and displace it toward various
primary energies thanks to the electricity sector. On the other hand the total cost of ownership
(TCO) of two different PHE&Vchitectures will be compared to a conventional vehicle attEs
without external charginglhe vehicles energy consumptions have been calculated using
simulation softwares at Argonne National Lab and IFP Energies nouveke$CO analysis

carried outby DLR and Argonne National Lab includes the vehicle initial price together with the
maintenance, energy consumptions and other costs during theirTlife.impact of driving
behaviour variations between Europe and the US will be addressed in the papegkhits
influence on component sizing and fuel consumption benefits

Subject AreasPlugin Hybrid Electric Vehicles (PHEVS); fuel consumption;

Avalilability: Rousseau, A., et al. "Comparison of Energy Consumption and Costs of Different
HEVs and PHEVsHnropean and American Context." European Electric Vehicle Congress,
Brussels. 201ttp://el ib.dIr.de/80776/1/2012 EEVE

Comparison_of Energy consumption _and costs of different HEVs and PHEVs in_Europea
n_and American_context.pdf
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Exploration of Intrahousehold Motorized Vehicle Allocation Using the 2009
National Household Travel Survéyam, Ribard H., Brian HY Lee, Lisa Aultman
Hall, and Justine Sears

Abstract: This study examines intfaousehold vehicle allocation to drivers and trips using data
from the 2009 National Household Travel Survey and is motivated by the fact that reallocating
household vehicles is a reasonable shi@tm action to reduce fuel and associated emissions.
Models are developed for households in the national sample and for segmentations by
population and Census regions. Binomial logistic regression is used to modékewhet

household fleet is optimal and whether a household is a high potential saver (HPS). Of
households with two or more vehicles, 31% are classified as HPS. Linear regression is used to
model the number of gallons of fuel a household can potentially paveyear with vehicle
reallocation. About 59% of households can reduce fuel consumption by an estimated 5.2%, or
approximately five billion gallons of fuel nationally, if they reallocate their fleet. Household size
and lifecycle, travel behavior, and flee@mposition are related to intriousehold vehicle
allocation. Similar variables are significant predictors of potential gallons of savings and
whether a household is an HPS. Models are consistent across regions with minor exceptions.
Rural areas had défences from more urban areas. This study has demonstrated that
appreciable savings in fuel consumption and associated emissions is plausible through vehicle
reallocation and the ability to pursue this countermeasure in the shemrh motivates further
research to more fully understand causal mechanisms ancdetanguseholds for intervention.

Subject Areasvehicle allocation; fuel consumption

Availability: Nam, Richard H., et al. "Exploration of Intr@usehold Motorized Vehicle
Allocation Using the 2009 National Household Travel Suregtisportation Research Board
92nd Annual MeetingNo. 133089. 2013http://trid.trb.org/view.aspx?id=1241822
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4 . Envir onment

Cleaner Gasoline and Vehicle Standards are urgently needi@erican Lung
Association Fighting for Air

Abstract: The American Lung Association submits these expanded comments in sopfiet

L d{ ® 9YBANRYYSY(llf t NP G BddYeBigeEmisSigna@dEas LINE L2 a
Standards Program. These standards are urgently neadddvill help protect the health of

millions of Americans who continue byeathe unsafe aifThe American Lung Association urges

EPA to adopt both the 10 parts peiillion lowsulfur gasoline standards and strong tailpipe

emissions standard®oth are needed to achieve the greatest air quality benefits from existing
andnew vehicle technology. The comments below demonstrate the compelting for EPA to

adopt strong fiml Tier 3 Motor Vehicle Emission and Fatlndards by December 31, 2013.

Subject AreasFuel Standards; EPA; emissions standards; air quality

Availability: Expanded Comments from the American Lung Association td-HEFAAR0135
2011, Tier 3 Motor VehielEmission and Fuel Standards Program; July 1, 2013
http://www.lung.org/get-involved/advocate/advocacgocuments/tier3-cleanergasoline
and.pdf
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Reducing Light Duty Vehicle Fuel Consumption and Greenhouse Gas Emissions:
The Combined Potential of Hybrid Tlenology and Behavioral AdaptatioBanilo
Santini and Andrew Burnham

Abstract: When comparing the potential of advanced versus conventional powertrains, a

OGN RAGAZ2YFE FLIINREFOK Aa G2 K2fR 3If ARSNJ RSaAdy
to aconventional vehicle (CV). However, manufacturers have developed hybrid electric vehicle
(HEV), plugn hybrid electric vehicle (PHEV), andeddictric vehicle (EV) powertrains in gliders

designed to synergistically enhance fuel saving benefits of suekn@ins by further reducing

road load and engine output power (or continuous power for the EV) where no conventional
powertrain option is provided. In the U.S. marketplace, there are now several examples of both
hybrid and plugin hybrid electric vehickeusing gliders common to top selling CVs and a few

using low load gliders to further reduce fuel consumption. We use fuel consumption estimates

from FuelEconomy.gov for a number of plausible CV versus HEV, PHEV, and EV comparisons to
estimate the potentidadditional annual fuel savings and greenhouse gas (GHG) emission
0SYSTAGAaZ dzaAy3d ! NH2YYyS blrdAz2ylrft [F02Nrd2NRBQa
the behavioral choice to purchase various electrified powertrains in low road load gliders.

When ekctric generation comes from natural gas, PHEVs and EVs in low load gliders can

provide about the same GHG benefits as low load HEVs, with less gasoline use. If renewables

are used in conjunction with natural gas, the GHG benefits increase. In comparis&Vs in

standard gliders, there will be even greater benefits.

Subject Areasconventional vehicle; PHEV; renewables

Availability: Santini, Danilo, and Andrew Burnham. "Reducing Light Duty Vehicle Fuel
Consumption and Greenhouse Gas Emissions: The GedBotential of Hybrid Technology
and Behavioral Adaptation.” SAE International Journal of Alternative Powertrains 2.2 (2013):
314-324.http://intl -saealtpow.saejournals.org/content/2/2/314.abstract
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Stochastic and Optimal Aggregation of Electric VehigteSmart Distribution
GridsZheyuan Hu

Abstract: The background concerned about wind power and EVs is presented along with the
motivation of this project. The EVs can achieve zero CO2 emission to be environment friendly.
They have potentials to reduce tlest of the transportation systems [1]. The development of
the EVs is on an accelerated pace £&g.new loads in the distribution grid, charging EVs could
influence the operation of the distribution grid. The base cases are set to investigate the
capaciy of the grid to support EVs. Four representative days have been chosen: summer
weekday, summer weekend, winter weekday and winter weekend. Issues of high wind power
penetration in Danish power system are demonstrated. With a whole picture of electricity
market in Denmark, the architecture of this project is presenfealmake the outcome more
realistic, the stochastic data is used in this project. The stochastic data is generated by certain
driving patterns using Monte Carlo Method. The stochastic dafadecdriving distance,

arriving time and leaving time of 75 EVs. A plan of dumb charging is made based on these data.
EVs start to charge as soon as they arrive home and stop charge until the batteries are fully
charged Because of the fluctuation of eleatity price and the wind power production, it is

wise to charge EVs during gféak time of the consumption of electricity. The optimal charging
plans are made to reduce the charging cost. The smart charging plans could benefit the gird
aggregators and #nEV owners.

Subject Areaswind power; EV; CO2 emissidvipnte Carlo

Avalilability: Hu, Zheyuan. "Stochastic and Optimal Aggregation of Electric Vehicles in Smart
Distribution Grids." (2013)http://projekter.aau.dk/projekter/files/76896072/MasterThesis.pdf
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Greenhouse Gas Implications of Fleet Electrification Based on Big-Dédamed
Individual Travel Patterngiua Caand Ming Xu

Abstract: Environmental implications of fleet electrification hlg depend on the adoption and
utilization of electric vehicles at the individual level. Past research has been constrained by
using aggregated data to assume all vehicles with the same travel pattern as the aggregated
average. This neglects the inheremtérogeneity of individual travel behaviors and may lead to
dzy NBFft Aa0A0 SaldAYlL A2y 2F SYy@ANRBYYSyGlft AYLI O
techniques, this research examines raale vehicle trajectory data for 10,375 taxis in Beijing i
one week to characterize the travel patterns of individual taxis. We then evaluate the impact of
adopting plugin hybrid electric vehicles (PHEV) in the taxi fleet on life cycle greenhouse gas
emissions based on the characterized individual travel pagtefhe results indicate that 1) the
largest gasoline displacement (1.1 million gallons per year) can be achieved by adopting PHEVs
with modest electric range (approximately 80 miles) with current battery cost, limited public
charging infrastructure, andangovernment subsidy; 2) reducing battery cost has the largest
impact on increasing the electrification rate of vehicle mileage traveled (VMT), thus increasing
gasoline displacement, followed by diversified charging opportunities; 3) government subsidies
can be more effective to increase the VMT electrification rate and gasoline displacement if
targeted to PHEVs with modest electric ranges (80 to 120 miles); and 4) while taxi fleet
electrification can increase greenhouse gas emissions by up to 115 kilo@adXper year with

the current grid in Beijing, emission reduction of up to 36.5 kiloton-E@ger year can be
achieved if the fuel cycle emission factor of electricity can be reduced to 168.7 g/km. Although
the results are based on a specific publief]ehis study demonstrates the benefit of using
large-scale individuabased trajectory data (big data) to better understand environmental
implications of fleet electrification and inform better decision making.

Subject Areasgreenhouse gas emissions; fleet electrification

Availability: Cai, Hua, and Ming Xu. "Greenhouse Gas Implications of Fleet Electrification Based
on Big Datdnformed Individual Travel Patterns." Environmental science & technology 47.16
(2013): 903804 3.http://pubs.acs.org/doi/abs/10.1021/es401008f
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LongTerm Trends in Motor Vehicle Emissions in U.S. Urban ABsas C
McDonald, Drew R. Gentnekllen H. Goldstei& Robert A. Harley

Abstract: A fuetbased approach is used to estimate letegm trends(1990;2010) in carbon
monoxide (CO) emissions from motor vehicles. iwthane hydrocarbons (NMHC) are

estimated using ambient NMHC/CO ratios after controlling for nonvehicular sources. Despite
increases in fuel use of £80%, CO running exhaust emissifnasn on-road vehicles decreased

by 80;90% in Los Angeles, Houston, and New York City, between 1990 and 2010. The ratio of
NMHC/CO was found to be 0.24 + 0.04 mol C/mol CO over time in Los Angeles, indicating that
both pollutants decreased at a similar esand were improved by similar emission controls,
whereas orroad data from other cities suggest rates of reduction in NMHC versus CO
emissions may differ somewhat. Emission ratios of CO/NOXx (nitrogen oxides = NO + NO2) and
NMHC/NOx decreased by a factdrdobetween 1990 and 2007 due to changes in the relative
emission rates of passenger cars versus diesel trucks, and slight uptick thereafter, consistent
across all urban areas considered here. These pollutant ratios are expected to increase in future
yearsdue to (1) slowing rates of decrease in CO and NMHC emissions from gasoline vehicles
and (2) significant advances in control of diesel NOx emissions.

Subject AreasEmission rates; pollution ratios

Availability: McDonald, Brian C., et al. "Lotgrm trends in motor vehicle emissions in US
urban areas." Environmental science & technology 47.17 (2013): 100221.
http://pubs.acs.org/doi/abs/10.1021/es401034z
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Moving from assumption to observation: Implications for energy and emissions
impacts ofplug-in hybrid electric vehiclesamie Davies & Kenneth S. Kurani

Abstract:Plugin hybrid electric vehicles (PHEVS) are currently for sale in most parts of the
United States, Canada, Europe and Japan. These vehicles are promoted as providing distinct
conaumer and public benefits at the expense of grid electricity. However, the specific benefits
or impacts of PHEVs ultimately relies on consumers purchase and vehicle use patterns. While
considerable effort has been dedicated to understanding PHEV impaetpenmile basis few
studies have assessed the impacts of PHEV given actual consumer use patterns or operating
conditions. Instead, simplifying assumptions have been made about the types of cars individual
consumers will choose to purchase and how they avive and charge them. Here, we highlight
some of these consumer purchase and use assumptions, studies which have employed these
assumptions and compare these assumptions to actual consumer data recorded in a PHEV
demonstration project. Using simulati@nd hypothetical scenarios we discuss the implication

for PHEV impact analyses and policy if assumptions about key PHEV consumer use variables
such as vehicle choice, home charging frequency, distribution of driving distances, and access to
workplace charimg were to change.

Subject AreasPlugin hybrid electric vehicle (PHEV); Charging behaviour; SAEJ2841 utility
factor

Availability: Davies, Jamie, and Kenneth S. Kurani. "Moving from assumption to observation:
Implications for energy and emissioingpacts of plugn hybrid electric vehicles." Energy Policy
62 (2013): 55¢660. http://www.sciencedirect.com/science/article/pii/S0301421513006332
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Landuse and socieeconomics as determinants of traffic emissions and
individual exposure to air pollutiorilimothy SiderAhsan AlamMohamad Zukari,
Hussam Dugum, Nathan Goldstd\gveen EluruMarianne Hatzopoulou

Abstract: This paper presents a modeling framework developed for ihedf Montreal,
Canada, and istended to quantify two indicators that cagxplain the spatial disbution of
traffic-related airpollution at a metropolitan level. The indicators are estimated &t léavel of
the traffic analysigone (TAZ) and include: (1) the average level of emissions ged¢rer
individual, and (2) théevel of emissions occurring in a zone as a proxy for air pauti
exposure. A regional traffeassignment model is extended with capabilities for emission
modelng at an individual trip levethile taking into account vehicle (type, age) and trip
attributes (road type, speed, volume). Wabserve that individuals who generate higher
emissions from trael tend to reside in areas witlower exposure to traffic emissions while
individuals assoated with low levels of travedmissions (e.g. travel smaller distees, conduct
less trips, use alternative modes) resideareaswith high levels of traffic pollution. A
regression analysis of the/o indicators against a set tdnd-use and socieconomic variables
shows that generagd emissions per individual apogtively associated with car ownership and
larger vehicles, wite being negatively associatedth ownership of newer vehicles, and
location in dense and alkable neighborhoods with highvels of commercial landse.
Meanwhile, exposure to emissiens positively associated witlense and walkable
neighborhoods and negatively associated with car ownership and laelpcles. These findings
indicate major inequities in the generation of and exposure to traéfiatedair pollution

Subject Areasair pollution indicators; emissions; regression analysis; vehicle ownership
pollution exposure

Avalilability: Sider, Timothy, et al. "Langse and soci@conomics as determinants of traffic
emissions and individual exposure to air pollution.” Journal afiSpart Geography 33 (2013):
230-239.http://jpl.sagepub.com/content/18/4/383.short
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Levelized costs of conventional and battery electric vehicles in china: Beijing
experienceHan Hao, Michael Wang, Yan Zhou, Hewu Wang, Minggao Ouyang

Abstract: Electricvehicles offer the potential to reduce oil consumption, air pollutants, and
greenhouse gas (GHG) emissions. To take advantage of electric vehicles and improve its urban
SYGANRYYSYyGs . SA2Ay3s +a 2yS 2F /| KAgel Qa YvYzal
promotion program that provided a generous subsidy for consumers who purchased battery
electric vehicles (BEVs). In this study, we compare the levelized costs of a conventional vehicle
(CV) versus a BEV using real data from the Beijing BEV subsid@nprbgvelized cost for this

study considers consumer driving patterns and vehicle age. For consumers with average driving
profilest i.e., an average driving distance of around 20 km per ttige levelized cost of CVs
decreases from 1.40 yuan/km for ary8ar vehicle lifetime to 1.04 yuan/km for a 4/ear

lifetime, while the levelized cost for BEVs decreases from 1.44 yuan/km foyaar&ehicle

lifetime to 1.01 yuan/km for a Hyear lifetime. BEVs are more cost competitive than CVs for
consumers with medim and high driving profiles and a-¥2ar and 15year lifetime. Under

current conditions, the subsidy and tax incentives are necessary to make BEVs cost competitive.
However, we project that, even if the subsidy is phased out in 2020, BEVs may become cost
competitive with CVs because of the decrease in battery cost. Our study results suggest that the
BEV subsidy should reflect changes in battery cost and gasoline prices to help continuing
deployment of BEVs.

Subject Areast evelized cosElectric vehicleChing EV Beijing program

Availability: Hao, Han, et al. "Levelized costs of conventional and battery electric vehicles in
china: Beijing experiences." Mitigation and Adaptation Strategies for Global Change (2013): 1
18. http://link.springer.com/article/10.1007/s1102-013-9536 1
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The Effectiveness of Pldg Hybrid Electric Vehicles and Renewable Power in
Support of Holistic Environmental Goals: Part Evaluation of Aggregate
Erergy and Greenhouse Gas Performartéean Tarroja, Joshua D. Eichman, Li
Zhang, Tim M. Browiscott Samuelsen

Abstract: A study that analyzes the effectiveness of pidpybrid vehicles (PHEVS) to meet
holistic environmental goals has been performatoss the combined electricity and ligthaity
transportation sectors. PHEV penetration levels are varied fred@% and base renewable
penetration levels are varied from 45%. Part 1 of the study focuses on CO2 emissions, fuel
usage, and the renewablespetration level of individual and combined energy sectors. The
effect on grid renewable penetration level depends on two factors: the additional vehicle load
demand acting to decrease renewable penetration, and the controllability of vehicle charging
acting to reduce curtailment of renewable power. PHEV integration can reduce CO2 emissions
and fuel usage and increase the aggregate renewable energy share compared tovbleicie
case. The benefits of isolated PHEV integration are slightly offset bysedr€02 emissions

and fuel usage by the electric grid. Significant benefits are only realized when PHEVs are
appropriately deployed in conjunction with renewable energy resources, highlighting important
synergies between the electric and ligitity transpatation sectors for meeting sustainability
goals.

Subject AreasPlugin electric vehicles; renewable energy; electric grid; greenhouse gas;
combined energy usage

Avalilability: Tarroja, Brian, et al. "The Effectiveness of fiulgybrid Electric Vehiclesd
Renewable Power in Support of Holistic Environmental Goals: Baviluation of Aggregate
Energy and Greenhouse Gas Performance." Journal of Power Sources (2013).
http://www.sciencedirect.com/science/article/pii/S0378775313018016
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Integrating Lifecyde Environmental and Economic Assessment with
Transportation and Land Use Planniijkhail V. ChesteMatthew J. Nahlik,
Andrew M. FraseMindy A. Kirball, and Venu M. Garikapati

Abstract: The environmental outcomes of urban form changes should cdiipleycle and
behavioral assessment methods to better understand urban sustainability policy outcomes.
Using Phoenix, Arizona light rail as a case study, an integrated transportation and land-use life
cycle assessment (ITILCA) framework is developed assess the changes to energy
consumption and air emissions from transitiented neighborhood designs. Residential travel,
commercial travel, and building energy use are included and the framework integrates
household behavior change assessment to expillbecenvironmental and economic outcomes
of policies that affect infrastructure. The results show that upfront environmental and
economic investments are needed (through more energgnse building materials for high
density structures) to produce long rioenefits in reduced building energy use and automobile
travel. The annualized |Heycle benefits of transibriented developments in Phoenix can range
from 1.7 to 230 Gg CO2e depending on the aggressiveness of residential density. Midpoint
impact stressos for respiratory effects and photochemical smog formation are also assessed
and can be reduced by 270 Mg PM10e and 45200 Mg O3e annually. These benefits will
come at an additional construction cost of up to $410 million resulting in a cost ofea/oid
CO2e at $1€29 and household cost savings.

Subject Areassustainability outcomes; energy consumption; air emissions; TOD

Avalilability: Chester, Mikhail V., et al. "Integrating Hfgcle environmental and economic
assessment with transportation andnld use planning." Environmental science & technology
47.21 (2013): 120202028. http://pubs.acs.org/doi/abs/10.1021/es402985¢g
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Impacts of plugin hybrid electric vehicles on a residential transformer using
stochastic and empirical analysiShazal Razeghij Zhang, Tim Brown, & Scott
Samuelsen

Abstract: Plugin electric vehicles (PEV) have been identified as an option that can reduce
criteria pollutant and greenhouse gas emissions associated with the transportation sector. The
electricity demand of one dhese vehicles is comparable to that of a typical U.S. household
and thus clustering of PEVs in a neighborhood might have adverse effects on the transformer
and disruption of service. In this paper, the electricity demand of a neighborhood is modeled
basedon measured vehicle and household data. The electricity demand profile of the PEVs is
modeled based on the vehicle type, arrival and departure times and the daily miles traveled, all
taken from the National Household Travel Survey (NHTS). A thermal mal#sieloped to
calculate the hot spot temperature and loss of life of the transforrRersults show that Level 1
charging has a small impact on the transformer aging and that only in one case, with Level 2
charging, the transformer might fail due &xcessive temperatures. Overall addition of a
significant number of PEVs is manageable for the transformer. The negative effects on the life
time can be mitigated by properly designing the transformers and using smart charging
scenarios.

Subject AreasPHE/; Distribution transformer; Loss of life; Hot spot temperature

Avalilability: Razeghi, Ghazal, et al. "Impacts of Rlugybrid Electric Vehicles on a Residential
Transformer Using Stochastic and Empirical Analysis." Journal of Power Sources (2013).
http://www.sciencedirect.com/science/article/pii/S0378775313019320
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Encouraging Sustainable Transport Choices in American Households: Results
from an Empirically Grounded Ageftased ModeDavide Natalini and
Giangiacomo Bravo

Abstract: The transport sector nexls to go through an extended process of decarbonisation to
counter the threat of climate change. Unfortunately, the International Energy Agency forecasts
an enormous growth in the number of cars and greenhouse gas emissions by 2050. Two issues
can thus bedentified: (1) the need for a new methodology that could evaluate the policy
performances exante and (2) the need for more effective policies. To help address these issues,
we developed an AgerBased Model called Mobility USA aimed at: (1) testing ivethis

could be an effective approach in analysingaaxe policy implementation in the transport

sector; and (2) evaluating the effects of alternative policy scenarios on commuting behaviours
in the USA. Particularly, we tested the effects of two séfsaticies, namely marketased and
preferencechange ones. The model results suggest that this type of dogsed approach will
provide a useful tool for testing policy interventions and their effectiveness.

Subject AreasAgentBased Modelenvironmental policies; pricbased policies; preferenee
based policies; sustainability; transports

Availability: Natalini, Davide, and Giangiacomo Bravo. "Encouraging Sustainable Transport
Choices in American Households: Results from an Empirically d&oégentBased Model."
Sustainability 6.1 (2013): 58. http://www.mdpi.com/20721050/6/1/50/pdf
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Influence of driving patterns on life cycle cost and emissions of hybrid and plug
in electric vehicle powertrain®©rkun Karabasoglua, Jeremy Michalek

Abstract: We compare the potential of hybrid, extendednge plugin hybrid, and battery

electric vehicles to reduce lifetime cost and life cycle greenhouse gas emissions under various
scenarios and simulated driving conditions. We find that driving condiafest economic and
environmental benefits of electrified vehicles substantially: Under the urban NYC driving cycle,
hybrid and plugn vehicles can cut life cycle emissions by 60% and reduce costs up to 20%
relative to conventional vehicles (CVs). In cast, under highway test conditions (HWFET)
electrified vehicles offer marginal emissions reductions at higher costs. NYC conditions with
frequent stops triple life cycle emissions and increase costs of conventional vehicles by 30%,
while aggressive drivin(US06) reduces the &lectric range of plugn vehicles by up to 45%
compared to milder test cycles (like HWFET). Vehicle window stickers, fuel economy standards,
and life cycle studies using average-tabt vehicle efficiency estimates are therefore

incomplete: (1) driver heterogeneity matters, and efforts to encourage adoption of hybrid and
plugin vehicles will have greater impact if targeted to urban drivers vs. highway drivers; and (2)
electrified vehicles perform better on some drive cycles th#rers, so norrepresentative

tests can bias consumer perception and regulation of alternative technologies. We discuss
policy implications.

Subject AreasbDriving conditions; Life cycle assessment; ftugybrid electric vehicles

Availability: Karabasoglu, Orkun, and Jeremy Michalek. "Influence of driving patterns on life
cycle cost and emissions of hybrid and piuiglectric vehicle powertrains." Energy Policy
(2013).
http://cbey.yale.edu/uploads/Environmental%20Economics%20Seminar/Keised D& .pdf
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Estimating the Effects of Nutrients on Watd&dased Recreational Uses in the
United States: An Instrumental Variables Approablavid A. Keiser

Abstract: Although the U.S. spends tens of billions of dollars a year controlling water pollution,
there is little empirical evidence of comparable benefits. This study argues that measurement
error in national pollution data has caused benefits to be underestimated. Using an
instrumental variables approach, the study shows that there are substantiafi®associated

with reducing nutrient pollution, especially phosphorus concentrations in freshwater systems.
Instrumental variable estimates of the effects of phosphorus on recreational use are an order of
magnitude larger than traditional crosectioral estimates. The study uses a carefully

measured statdevel pollution dataset to show that this difference is consistent with an

estimate of measurement error in national water pollution data.

Subject Areaswater pollution;

Availability: Keiser, Dad A. "Estimating the Effects of Nutrients on WaBased Recreational
Uses in the United States: An Instrumental Variables Approach (Job Market Paper)." (2013).
http://cbey.yale.edu/uploads/Environmental%20Economics%20Seminar/Keiser_David_JMP.pdf
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The efect of compact development on travel behavior, energy consumption
and GHG emissions in Phoenix metropolitan at&aang, Wenwen

Abstract: Suburban growth in the U.S. urban regions has been defined by large subdivisions of
singlefamily detached units. Thigrowth is made possible by the mobility supported by
automobiles and an extensive highway network. These dispersed and highly automobile
dependent developments have generated a large body of work examining the socioeconomic
and environmental impacts of burban growth on cities. The particular debate that this study
addresses is whether suburban residents are more energy intensive in their travel behavior
than central city residents. If indeed suburban residents have needs that are not satisfied by the
amenities around them, they may be traveling farther to access such services. However, if
suburbs are becoming like cities with a wide range of services and amenities, travel might be
contained and no different from the travel behavior of residents in ceratrehs. This paper will
compare the effects of long term suburban growth on travel behavior, energy consumption,
and GHG emissions through a case study of neighborhoods in central Phoenix and the city of
Gilbert, both in the Phoenix metropolitan region. Mazed travel patterns in these study areas
will be generated using 2001 and 2009 National Household Travel Survey (NHTS) data by
developing a fousstep transportation demand model in TransCAD. Energy consumption and
GHG emissions, including both Carbdn®EA RS 6/ hi 0 YR bAGNRdzAa hEAR
area will be estimated based on the corresponding trip distribution results. The final normalized
outcomes will not only be compared spatially between Phoenix and Gilbert within the same
year, but also tenporally between years 2001 and 2009 to determine how the differential land
use changes in those places influenced travel. The results from this study reveal that suburban
growth does have an impact on people's travel behaviors. As suburbs grew andfidigetise
difference in travel behavior between people living in suburban and urban areas became
smaller. In the case of shopping trips the average length of trips for suburban residents in 2009
was slightly shorter than that for central city residentsisi¢tbnvergence was substantially due

to the faster growth in trip lengths for central city compared to suburban residents in-the 8

year period. However, suburban residents continue to be more energy intensive in their travel
behavior, as the effect of redtion in trip length is likely to be offset by the more intensive
growth in trip frequency. Additionally, overall energy consumption has grown significantly in
both study areas over the period of study.

Subject AreasEnergy GHG Compact developmentrawel behavior Transportation demand
management; Cities and towns GrowBuiburbsEnvironmental impact analysis

Availability: Zhang, Wenwen. "The effect of compact development on travel behavior, energy
consumption and ghg emissions in phoenix metropaléaea.” (2013).
http://smartech.gatech.edu/handle/1853/47703
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Public Comment on Draft Plan Bay Area and Draft Plan Bay Area Draft
Environmental Impact ReporPeter Gordon

Abstract: The Bay Area PlanStrategy for a Sustainable Region (hereinafter Fdagypests

ways in which the Bay Area can meet mandated emissions targets. Specifieakgrts that

the decentralization of jobs in the region has fostered high levelsaéffc congestion and
suggests land use and transportation policies thatnedi NI Ay | dzi2 dzaS o4t NBFS
But to assess the plausibility of all this, thragegtions must be addressed. \(jhat do we

know about modern American cities (actually U.S. metropolitanwabdnized areas;

differences noted below)? (ii) How doeéat we know impacthe efforts of Bay Area planners
and their affiliates as they address air quaiggues? (iii) Are the identified losigrm trends
durable and likely to continue?lill show that substantial available evidence suggests that the
t f I effdtsitofunnel job growth to designated areas within the region are (a) unnecessary;
and (b) unlikely to have beneficial effects.

Subject Areassustainability; greenhouse gas emissions

Avalilability: https://orinda-watch.squarespace.com/s/Pet&ordonrcommentletter.pdf.
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Promoting Sustainable Transportation Among Teelwsdan Bryner; Yi Ying Chin;
Candice Patton; Rebekah Patton; Christopher Stanfill

Abstract:Can an innovative, teafbased, hand®n design and construction project involving
high schoolstudents change their attitudes and personal preferences for transportation to
favour lowerimpact modes? This was the main question PSTAT (Promoting Sustainable
TransportationAmong Teens) was designed to answer. Since the last decade, global climate
change has fuelleihcreased development of alternative transportation modes that have lesser
impact on theenvironment in terms of greenhouse gas (GHG) emissions. However, society is
not embracinghe change with open arms; sales of alternative fuel andtgtegehicles are a

small fraction othe total vehicle fleet. Therefore, there is a critical need for a paradigm shift,
which could beespecially timely for teefaged students starting to adopt their own personal
transportationpreferences. By exposingdh school students to a hands activity that

introduced them toalternative transportation, it was hoped to provide a partially social

solution to what is currentlyiewed as a primarily technical problepthe overwhelming
dependence of the United Stadgéersonal transportation system on petroleum. PSTAT
involved three teams of high schastidents in Knoxville, TN, where each had University of
Tennessee, Knoxville (UTidergraduate engineering students as mentors. The student teams
were to design andonstructan electrically assisted bicycle, commonly known as-hike,

that fulfilled the criteria set for @ompetition oftheed A {1 S&a Q LISNF 2NX I yOS |4
project on UTK campus.siistainability analysis detailing the environmental, humaaltieand
economic impacts of thredifferent commuting scenarios was conducted by each high school
as well. The sustainabilignalysis quantitatively displayed the impacts of various commuting
choices, emphasizing thepacts of the current transportatiosituation in the United States

and more importantly théenefits of lower impact transportation modes. Paad postproject
surveys were conducted t6 S| A dzZNB G KS OKIy3IS Ay &addzRSyidaQ LIS
adopting lower impactransportation modesn the future.

Subject Areassustainability; greenhouse gas emissions

Availability: Bryner, Jordan, et al. "PSTAT: Promoting Sustainable Transportation Among
Teens." (2013). http://trace.tennessee.edu/utk_chembiopubs/95/
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Fuel Economy and Greenhouse G&sissions Labeling and Standards for Ring
Electric Vehicles from a Life Cycle Perspechlahan D. MacPherson

Abstract Reflecting the greenhouse gas (GHG) emissions attributable tarpklgctric

vehicles (PEV) on energy and emissions labels, arehiole GHG emissions regulations, is
complex due to spatial and temporal variation in fueling sources and vehicle use. The relative
environmental performance for conventional gasoline vehicles can be reflected by the fuel
economy of the vehicle due to ¢hstrong correlation between fuel economy and vehicle life

cycle emissions. However, this correlation does not hold for PEVs and a more comprehensive
emissions accounting methodology needs to be utilized to evaluate their environmental
performance.This tresis is organized into two studies. The first evaluates PEV GHG emissions
vehicle labeling and the effects of regional grids and regional daily vehicle miles traveled (VMT)
on the total vehicle life cycle energy and GHG emissions. The model resultsanbatabnly 25%

of the life cycle emissions from a representative pinidpybrid vehicle are reflected on current

U.S. Environmental Protection Agency (EPA) vehicle labeling. Unexpectedly, for two regional
grids the life cycle GHG emissions results wegldri in electric mode than in gasoline mode. A
recommendation is made that labels include stronger language on their deficiencies and
provide ranges for GHG emissions from vehicle charging in regional electricity grids to better
inform consumersThe secoR & (0 dzZRe& S @I f dzr 1S&a ! o{ ® 9t ! Q& DI D
methodology and current and future standards for new electrified vehicles. The current
approach employed by the EPA is compared with an accounting mechanism where the actual
regional sales of PEVs, ahe regional electricity emission factor in the year sold, is used to
determine the vehicle compliance value. The results showed that in the absence of a major
policy shift, the small changes in the emission factors observed suggest that the complexity
involved in tracking and accounting for regional PEV sales will not dramatically increase the
effectiveness of the regulations to capture PEV electricity related GHG emissions.

Subject Areaurban development; environmental impa®EV, GH@&missions,

Availability: MacPherson, Nathan D. Fuel Economy and Greenhouse Gas Emissions Labeling and
Standards for Plutn Electric Vehicles from a Life Cycle Perspective. Diss. University of Michigan,
2013.
http://deepblue.lib.umich.edu/bitstream/handle/2027.42/9&®/Thesis_Final_MacPherson.pdf
?sequence=1
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Green Cities: Urban Growth and the Environméviatthew E. Kahn

Abstract Rapid Urban Growth and suburban sprawl have heightened concern about

sustainable development. Are economic growth and environmental healttuatly exclusive?

Nearly everyone would agree that both are laudable goals, but many people believe that it

would be overly optimisticperhaps even naivéo expect both to increase simultaneously.
GDNBSY OAGe¢ LINRLRYSY(a:hakRienSThiS babk exatinek thd JS § 2
burgeoning economic literature on the environmental consequences of urban growth. He
discusses the environmental Kuznets curve, which theorizes that the relationship between
environmental quality and per capita incomdléavs a bellshaped curve. The heart of the book
unpacks and expands this notion by tracing the environmental effects of economic, population,
and geographic growth. The concluding chapter addresses the role of cities in promoting

climate change and ask®w cities in turn are likely to be affected by this trend. Kahn considers

the evidence for and against rival perspectives throughout the book. Despite practicing a
GRAAYIE aO0OASyOSz¢ SO2y2YAada INB 2FGSyn ljdzAa (S
development and the environment. In contrast, many ecologists and environmentalists remain
wary of the environmental consequences of frearket growth.Green Citiedoes not try to

settle this dispute. Instead, it marshals data and arguments to corhegxcitement of an

ongoing debate, and it better prepares readers to understand and prioritize this critically

important issue.

Subject Areaurban developmentenvironmental impact

Avalilability: Kahn, Matthew E. Green cities: urban growth and eéngironment. Washington,

DC: Brookings Institution Press, 2006.
http://books.google.com/books?hl=en&lr=lang_en&id=icTe8h1nNhoC&oi=fnd&pg=PP1&dqg=N
HTS&ots=UynKBCdu&sig=x1iS0ueW2QnwbUe28y GzoD8vtU#v=onepage&q&f=false
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From Cars to Buses: Using OCTA RidprghiAnalyze the Emission Benefits of
Bus Transportatiordohn D. Naviaux

Abstract The emission benefits of public transportation are primarily realized during peoiods
high ridership. This research quantifieg ttmission benefits of buses bglculatirg the mile
weighted average ridership for the Orange County Transportaiahority (OCTA) bus system
in Southern California. Ten routes were randos#jected, and data was collected on
passenger counts, boardings, alightings, timdayf, and distancediween stops. The average
ridership was calculated to be 14.{iflers per mile. Once nerevenue vehicle miles are
accounted for, OCTA buses e2@,000;51,000 fewer metric tons of CO2 than an equivalent
number of passengensould if they were transportetby car. Using EPA valuations for the
social cost otarbon, this decrease provides an annual savings of $1086209,990
domestically,and $724,206$1,846,710 globally. OCTA receives approximately $480 miiilion
subsides from state and federal sourceaah year, so an analysis focusing sab&lyCO2
SYAadaaArz2ya Ydzad O2y Of dzZRS GKI G h/theircvatofstify 3a A2y
their subsidy. The emission benefits calculated for OCTA fidqetgsent an ideal case. OCTA
ranks 18th in thaJ.S. in number of passenger miteaveled and has completely switched its
buses from diesel to natural gas fuels. Othas systems using less emissgfficient fuels will
provide an even smaller benefit.

Subject AreaGreenhouse Gas emissiopsiblic transportation; low efficient bus

Availability: Naviaux, John D. "From Cars to Buses: Using OCTA Ridership to Analyze the
Emission Benefits of Bus Transportation.”
http://www.urop.uci.edu/journal/journall1/03_naviaux.pdf
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Development of Decision Tool for $iregies to Reduce Greenhouse Gas
Emissions: Role of National Household Travel Survey Data in GreenSTEP Model
DevelopmentKelly J. Clifton; Brian J. Gregor

Abstract The National Household Travel Survey (NHTS) provides important information for the
developrent of local and regional models to support decision making related to climate change
and sustainability goals. This paper documents the use of NHTS data in the development of the
Greenhouse Gas Statewide Transportation Emissions Planning (GreenSTEPWhicilel

forecasts estimates of greenhouse gas emissions at county and urban area levels. The model
was developed to be sensitive to a broad number of policy variables and other factors that
were not addressed in existing models. Because there was a lsmdabfind current sources of
information about individuals, households, and their vehicle ownership patterns and travel
behavior, GreenSTEP made use of the information in the national sample of the 2001 NHTS to
estimate several model modules. The NHT & a&re useful specifically in the development of
modules on (a) land use characteristics, (b) vehicle ownership, (c) vehicle use [daily vehicle
miles traveled (DVMT)], (d) impacts of vehicle travel costs on DVMT, (e) lightweight vehicles
(bicycles, mopedslectric bicycles, etc.), and (f) vehicle fleets (type and age). The NHTS data
were particularly important for modeling the adoption and use of limitadge electric vehicles,

as the data enabled estimates of trip length distributions to be made. Tipsrgaghlights the

utility of the NHTS data for this modeling framework, the modifications and augmentations that
were necessary, the limitations that were encountered, and the potential for the wider
dissemination and use of the GreenSTEP tool becausaitfa estimation was made with a
national sample.

Subject AreaGreenhouse Gas emissions;

Availability: Clifton, Kelly J., and Brian J. Gregor. "Development of Decision Tool for Strategies
to Reduce Greenhouse Gas Emissionsahsportation Research Record: Journal of the
Transportation Research Board 2291.1 (2012)-124. (2013).
http://trb.metapress.com/content/h311117857m6180k/
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Building and Preserving Affordable Homes Near Transit: Affordable TOD as a
Greenhouse Gas Radtion and Equity Strateg$kid Row Housing Trust

Abstract CHPGnitiated this report inorder to asses®xistingresearchon the role of
preservationand developmentof affordablehousingin transit-rt 1 2 NJc&nddrsad
greenhousegas(GHGYeductionstrategyfor California Asaresultof our extensivereview of
existingliterature, we havefound three important trends: 1) Lowerincomehouseholdsare less
likelyto own a car, morelikely than other incomegroupsto walk or take transit, especiallyin
transit rich areas,and havelower vehiclesmilestraveled(VMT);2) livingin transitt t 2 NA Sy G SR
development(TODYeducesauto useandresultingGHGemissionswhile alsolowering
transportationcosts;and 3) housingneartransit stationsis subjectto more rapidlyincreasing
rentsand property values makingtheseareaslessaffordableto low incomehouseholdsover
time. While more studyis neededto quantifythe specificreductionsgeneratedby Affordable
TOD evidencesuggestghat preservingandbuildingaffordablehomesneartransit will allow
Californiato achievethe maximumVMTand GHGreductionbenefitsof investmentin transit
infrastructureandtransit-rt T 2 NJd&vglapdRt.Actionsmustbe takento ensurethat people
with low incomeswho are mostlikelyto usetransit andto benefitfrom its presenceare able
to live nearby.

Subject AreaGreenhouse Gas emissiod€)D
Availability: Trust, Skid Row Housing. "CHPC Working Paper Building and Preserving Affordable

Homes Neafransit: Affordable TOD as a Greenhouse Gas Reduction and Equity Strategy."
(2013). https://scanph.org/files/FullReport CHPCAffordableTOD013113.pdf
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Is Smart Growth Associated with Reductions in CO2 Emissigns®ang, Asad
Khattak, & Yichi Zhang

Abstract The transportation sector is the second largest contributor to humpameratedCO2
emissions. A key goal of the US Department of Transportationnsgiement environmentally
sustainable policies that can reduce carbon emissiooms transportaion sources. Smart
growth developments are characterized tympact, mixed use, greater network connectivity
and alternative mode friendlgnvironments. These features may encourage reductions in
vehicle travel anémissions. A better understanding of ted\behavior in conventional and
smartgrowth communities is needed to inform policies and make informed decisions. This
study analyzes a behavioral dataset to answeethiar smart growth developmentare
associated with lower CO2 emissions. Using a saoff®,213 households froma recent (2009)
travel behavior survey, sample selection models are estimatedpdure the conditionality of
emissions on the decision to drive or not by househukmbers on an assigned day. The study
found that the activity peticipation needdor 12% of the responding households allow them to
either use alternative modes oot travel outof-home. The rest of the sample traveled in an
automobile and henceontributed to CO2 emissions. The study calculates CO2 emissions based
on vehiclemiles traveled and the fuel efficiency of the vehicledi$ar specific trips undertaken
by household members. The framework developedhis study models whether C@nissions
are associated with land use, sodemographics, and preferences ioformation technology
adoption. Tailpipe CO2 emissions are lower for househblaisreside in more mixed land use
neighborhoods with denser roadway networks avetter network connections in the
neighborhood (ontie order of 12%). As a long testrategy, CO2 emission reductions from
smart growth developments can tibstantial.

Subject AreaEmissions, smart growth, Greenhouse Gas emissions, built environment, CO2
Avalilability: Wang, Xin, Asad Khattak, and Yichi Zhang. "Is Smart Growth Assadthted

Reductions in CO2 Emissions?." Transportation Research Board 92nd Annual Meeting. No. 13
2350. 2013http://docs.trb.org/prp/13-2350.pdf
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Using Traditional Household Survey and GPS Data for Advanced Travel Behavior
and Emission AnalysiSong, Xiaojie

Abstract National and regional travel survey data have been widely collected in recent years.
This thesis research employs National Household Travel Survey (NHTS) and Maryland GPS
survey data sources to accomplish the following two objectives. The prigtal of the study is

to assess how residential density, employment density, land use mix, and average block size
measured at both the residential locations and at the activity space level influence vehicle miles
travelled (VMT) with the Maryland GPSay data. The secondary goal of the project is to
examine the impact of time of day, day of week, trip purpose, vehicle type, gas price on vehicle
soak time distributions with the 2009 NHTS data. Econometric models with panel data and
Generalized Gamma teniques are developed for the impact analysis.

Subject AreaGPS; VMT; generalized gamma techniques
Availability: Cong, XiaojidJsing Traditional Household Survey and GPS Data for Advanced

Travel Behavior and Emission Analydisiversity of Maryland Mastefiss. 2012.
http://drum.lib.umd.edu/bitstream/1903/13550/1/Cong_umd_0117N_13850.pdf
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Estimating and Modeling Soak Time Distributions with the 2009 National
Household Travel Survey DaEhang, Lei, Xiaojie Cong, Xiang He,@hénfeng
Xiong

Abstract+ SKAOf S a2l 1 GAYS Aa RSTAYSR Ia (GKS RdzNJ
to being started. The distribution of soak time is a key input for mednlerce emission models,
such as the EPA MOVES. This paper estsnateous soak time distributions, and develops
statistical models of those distributions. The data source is the National Household Travel
Surveys (NHTS) in 2009, which contains information about person and vehicle tripshioar 24
period for all samplé households. When the weights are introduced, the total vehicle trips for
the national level are 467,505,568. We first develop a comprehensive methodology for
extracting vehicle soak time distribution information from NHTS data files including the play tri
file, person file, vehicle file and household file. The obtained soak time information is then
employed in the development of a series of statistical models that can directly provide inputs to
mobile-source emission models.

Vehicle emission rates aredvily influenced by soak time distributions due to their impact on
vehicle start emissions and evaporative emissions. Since the distribution and duration of soak
periods preceding the first vehicle start of day is quite different from those of soak [geriod
preceding norfirst starts, we analyze these two types of soak period with separate models.
Results show that time of day, day of week, trip purpose, vehicle type, gas price, metropolitan
statistical area size and several interaction variables haveisamiimpacts on soak time
durations.

A model analyzing the start mode fraction is built with logistic regression methods. The model
rho-squared is 0.88 based on more than 0.41 million observations. Again, time of day, trip
purpose, day of week and theanteractions are found to be the main factors explaining the
differences between soak periods prior to first start and those of-fimt starts. Following the

start mode fraction model, a statistical model on rinrst start soak time durations is also
established. After fitting the data with several parametric distributions, the generalized Gamma
model is chosen for its superior goodness of fit. This model enables emission modelers and
analysts to predict soak time distributions based on several denpbigasocioeconomic and

travel behavior characteristics. The impact of fuel price on soak time is also considered in the
model.

Subject Areassoak time; EPA MOVES; vehicle emissions; logistic regression

Availability: Zhang, Lei, et al. "Estimating and Modeling Soak Time Distributions with the 2009
National Household Travel Survey Data." Transportation Research Board 91st Annual Meeting.
No. 124562. 2012http://docs.trb.org/prp/12-4562.pdf
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5. Policy and Mobility

Evaluating Strategies to Reduce VMT: Planning Level Tool Development and a
Frameawork for Performance MonitoringAnne Vernez Moudof Orion Stewart

Abstract Part of the research conducted for this projéotused on identifying the indicators

known to affect NMT and the tools that decistorakers can use to understand how proposed
transportation and land use changes will affect travel. Extensive research has been conducted
over the past two decades on thelationship between individual, household, land use and

built environment (BE) factors associated with transit and NMT. This past research has provided
a foundation for numerous tools that attempt to forecast the impact of land use and
transportation systen changes on transit, NMT, VMT, GHG emissions, and other-tedsitsd
outcomes. This report first summarizes the individual, household, and BE factors associated
with NMT. It then reviews the tools that use those factors as inputs to predict travel lrhav

and related outcomes.

Subject AreaPerformance monitoring, MARL, transportation demand management, VMT
reduction, greenhouse gas reduction, GHG, climate chawgeshington state, legislation

Avalilability: Hallenbeck, Mark E., Orion Stewart, anth& Vernez Moudon. A Framework for
Monitoring the Performance of Demand Management and Vehicle Miles Traveled (VMT)
Reduction Activities. No. WRD 806.1. 2013.
http://lwww.wsdot.wa.gov/research/reports/fullreports/806.3.pdf
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A Framework for Monitoring thePerformance of Demand Management and
Vehicle Miles Traveled (VMT) Reduction Activitiglrk E. Hallenbeck, Orion
Stewart, Anne Vernez Moudon

Abstract This report presents a framework to support performance monitoring for demand
management related to VMieduction. The framework consists of performance monitoring
measures and a system for their collection and dissemination. The report also provides the
context within which the framework would exist, and describes how it will support a wide
variety of otherstatewide and regional needs, thus providing additional incentive for its
adoption. The intent of the Framework is to not only meet the requirements of Washington
adlFiSQa fSaIAAfLFGADBS NBIdANBYSY(d (G2 NBSRdgOS
that provides WSDOT and its partner agencies with information that supports planning and
programming. The report also provides an excellent framework for developing and reporting
congestionrelated performance measures in support of MAP.

Subject Aea: Performance monitoring, MAR1, transportation demand management

Availability: Hallenbeck, Mark E., Orion Stewart, and Anne Vernez Moudon. A Framework for
Monitoring the Performance of Demand Management and Vehicle Miles Traveled (VMT)
Reduction Actiities. No. WARD 806.1. 2013.
http://depts.washington.edu/trac/bulkdisk/pdf/806.1.pdf
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Equity Bvaluation of Sustainable MileagBased User Fee Scenaridsirk Burris,
Sunghoon Lee, Tina Geiselbrecht, and Trey Baker

Abstract The Texas state gas tax has b@8rcents per gallon since 1991, and the federal gas

tax has been 18.4 cents per gallon since 1993. The gas tax is not only stagnant, but depreciating
in value due to inflation. This is forcing some transportation providers to increase their focus on
spendng for a more sustainable transportation system, thus shifting how tax revenues are
spent. One proposed alternative to the gas tax is the creation of a mieaged user fee

(MBUF), which would then shift how revenues are collected. This research exbpatential

equity impacts of these shifts in the collection and disbursement of transportation funds.

This research used 2009 National Household Travel Survey (NHTS) Texas data along with
detailed spending estimates from the Texas Department of Transpamtto consider the

equity impacts surrounding three MBUF and spending scenarios. NHTS data were weighted to
reflect results representative of Texas vehiolening households. Each scenario was run both
statically and dynamically under the assumption tttee MBUF would replace the state gas tax.
Results indicate that the impact of the MBUF on geographic equity can be different depending
on allocation of transportation funding. However, the MBUF was essentially as equally vertically
equitable as the currerstate gas tax.

Subject AreaMileageBased User Fee, Equity, Tax Revenue

Availability: Burris, Mark, et al. Equity Evaluation of Sustainable MildBaged User Fee
Scenarios. No. SWUTC/14/6004810071. 2013.
http://ntl.bts.gov/lib/50000/50700/50717/8045%:000071.pdf
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Impoverished Data: Experiences and Lessons in Collecting Cape Town Data For
the Millennium Cities Databask Kane, V. Baleniand SCooke

Abstract The Millennium Cities Database for Sustainable Transport is a substatthhse,
funded by the International Association of Public Transport, with overirafi@ators of
transport, demographic, economics and lanse data from about onbundred cities. This
RFEGFrasSaG tft2sa OAGASA G2 oSy Qisiicnadiities ahd ithis/ & {
a valuable aid for better understanding of the status quo, antheflikely trajectories, of cities.
In 1995/6 Cape Town and Johannesburg were includétkinlataset, but until now the
collection of more recent South African data me beenpossible. In 2012 a collaboration
between three University of Cape Town (UCT) final yedergraduate civil engineering
students, staff at the Centre for Transport Studies, WDd,transport representatives from the
City of Cape Town was forma@dan attempt toupdate the Cape Town data from 1995/6 to
2005/6 and 2010. This paper describes dtlaa collected, its quality, and the data gaps which
were found. Methodological lessons this type of data collection are described. The paper
ends withsome discussion ometropolitan transport data availability and quality, and the
implications of this for policgnd decision making at a metropolitan level.

Subject Areaindicators, sustainable transportation,

Avalilability: Cooke, S., V. Baleni, andane. "Impoverished data: experiences and lessons in
collecting Cape Town data for the millennium cities database.”" SATC 2013 (2013).
http://www.dspace.up.ac.za/handle/2263/32302
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Measuring spatial accessibility to healthcare for populations with mulep
transportation modesLiangMao & Dawn Nekorchuk

Abstract Few measures of healthcare accessibility have considered multiple transportation
modes when people seek healthcare. Based on the framework of the 2 Step Floating Catchment
Area Method (2SFCAMyge proposed an innovative method to incorporate transportation

modes into the accessibility estimation. Taking Florida, USA, as a study area, we illustrated the
implementation of the multmode 2SFCAM, and compared the accessibility estimates with

those flom the traditional singlenode 2SFCAM. The results suggest that the mudiilal

method, by accounting for heterogeneity in populations, provides more realistic accessibility
estimations, and thus offers a better guidance for policy makers to mitigatetheadtjuity

issues.

Subject AreaHealthcare accessibility; Transportation mode; 2 Step Floating Catchment Area
Method (2SFCAM); Geographic information system (GIS

Availability: Mao, Liang, and Dawn Nekorchuk. "Measuring spatial accessibility to healthcar
for populations with multiple transportation modes." Health & place 24 (2013):1215
http://www.sciencedirect.com/science/article/pii/S1353829213001135
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Future Mobility Demand in Megaregions: A National Study with a Focus on the
Gulf CoasMing Zhang& Wenjia Zhang

Abstract About three fourth of national population and wealth are concentered in the 11
megaregional areas that occupy one fourth of the land areas in the US. NHTS reveal that
megaregions also concentrate current and future mobility demdrtnils report presents an
approach that utilizes aggregate data for mobility study (for both passenger and freight) in a
megaregional scale through a case study of the Gulf Coast megaregion (GCM). GCM exhibits
unique travel characteristics relative to thational trend. A preliminary analysis on freight

flow was also conducted for the GCM areas utilizing the 2002 and 2007 Commodity Flow Survey
(CFS) data. The study shows that the GCM area would experience an enormous amount of
mobility growth by year 2050 he per capita traffic volume generated by each traveler in 2050
would double the 2010 level. The total traffic volume in 2050 would grow much faster, four
times higher than in 2010. Freight demand in the GCM area is also fast growing. The projected
trendsof future travel demand indicate a growing pressure on the transportation infrastructure
in GCM. It is unlikely that the demand for higjpeed travel can all be met by air travel.
Accordingly, planning for megaregional transportation should seriouslyidemisighspeed

travel in the form of High Speed Rail (HSR) to accommodate the future travel demand in the
GCM area.

Subject AreaTravel Demand, Megaregion, Gulf Coast Megaregion (Gdiyh-speed Travel

Availability: Zhang, Ming, and Wenjia Zhangtue Mobility Demand in Megaregions: A
National Study with a Focus on the Gulf Coast. No. SWUTC/13/60003%41. 2013.
http://d2dtI5nnipfrOr.cloudfront.net/swutc.tamu.edu/publications/technicalreports/600451
000741.pdf
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Analysis of a Consumeéurvey onPlugin Hybrid Electric Vehicle3oseph S.
Krupa DonnaM. Rizzo, Margaret J. Eppsteid. Brad LanuteDiann E. Gaalema
Kiran lakkaraju, & Christina E. Warrender

Abstract Plugin Hybrid Electric Vehicles (PHEVs) show potential to reduce greenhouse gas
(GHG) emissions, increase fuel efficiency, and offer driving ranges that are not limited by
battery capacity. However, these benefits will not be realized if consumers do not adopt this
new technology. We administered a survey to 1000 stated U.S. residesihg Amazon
Mechanical Turk, to better understand factors influencing the potential for PHEV market
penetration. Our analysis of the survey results reveals quantitative patterns and correlations
that expand the existing literature. For example, respemis who felt most strongly about
reducing U.Sransportation energy consumption and cutting greenhouse gas emissions had,
respectively, 71 and 44 times greater odds of satey would consider purchasirggcompact
PHEV than those who felt least stropgbout these issues. However, even the most inclined to
consider a compact PHEV were not generally willing to pay more than a few thousand U.S.
dollars extra for the sticker price. Consistent with prior research, we found that financial and
battery-related concerns remain major obstacles to widespread PHEV market penetration. Our
results may help inform governmental policies, manufacturer pricing and marketing strategies
to promote consumer adoption of PHEVS.

Subject AreaPlugin hybrid electric vehicleg?HEVS); Electric vehicle technology adoption;
Crowdsourced opinion Survey

Avalilability: Krupa, Joseph S., et al. "Analysis of a consumer survey cingiygrid electric
vehicles." Transportation Research Part A: Policy and Practice (2013).
http://www.cems.uvm.edu/~meppstei/personal/PHEVSurveyPaperAsSubmitted TRpartA.pdf
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Sharing Citiedulian Agyeman, Duncan McLaren and Adrianne SchBefeego

Abstract This paper highlights the importance of the shared public realm in the history and
devdopment, and more recently, in the {fienagining of politics. We argue that the ndiberal,
hegemonic model of development in the modern world priorities private interests at the cost of
shared interests. Instead, we suggest that a cultural rebalancoxgisiue: one that gives

much greater recognition and credit to the shared public realm in our cities (both physical and
YSUGIFILK2NAOFE OT 2yS GKIF G & dzLILInaxklof the ciNBIBA O |-
whole as shared spaceas well as a besoming of novel formsfeharing; and one that

recognizs and affirms the ways in which the opportunities afforded to individuals in cities are
founded on the collective effortsral actions of whole communities.

Subject Areasharing,collective community

Avalilability: Agyeman, Julian, Duncan McLaren, and Adrianne SchBefeego. "Sharing
cities." (2013)http://www.stanford.edu/~nall/docs/nall-ident9.1.pdf
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The Political Consequences of Spatial Policies: How Interstate HighwayseGa
Geographic Polarizatioiall, Clayton

Abstract In the postwar era, Republicans have become increasingly more likely than Democrats
to live in non urban counties, and the two parties serve increasingly distinct geographic
constituencies. Introducing theory of geographicaliynduced policy feedback, this paper

shows that policies that shape geographic space have contributed to these changes. It examines
the effect of the Interstate Highway System, the largest public works project in American
history. Interstates are hypotheased to facilitate partisan gggraphic polarization by catalyzing
residential migration and land use changes. These hypotheses are tastegbloiting

L vy & S N&oidditien&lyexpgenouplacementin suburbancountiesand metropolitan areas.

Two studies show that suburban counties with Interstates became about 2 to 3 points less
Democratic than they would have been otherwise (about 5 points in the South), and increasing
metro- level highway density from the 25th to the Tbpercentile increases the urban

suburban partisan gap by up to 4 points.

Subject AreaSpatial Policies, political parties;

Availability: Nall, Clayton. "The Political Consequences of Spatial Policies: How Interstate
Highways Caused Geographic Po#ian." (2013) http://www.stanford.edu/~nall/docs/nal-
ident9.1.pdf
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Development of a Framework for Trans@@riented Development (TOD)
Mansoureh Jeihani, Lei Zhang, Anam Ardeshiri, Arash Amiri, Arefeh Nasri, Kiana
Roshan Zamir, Babak Baghaei

Abstract In this project, a comprehensive analysis of TODs in the Washington, D.C., and
Baltimore metro areas was performed to investigate if TODs actually can reduce automobile
travel and encourage transit use as well as-naotorized modes. The research team mdatk
vehiclemiles travelled (VMT), trip generation, trip length, and mode share in two case study
areas using the most recent local household travel survey data and advanced econometric
models. Findings show that people living in TODs overall have lowsehold VMT, make

more trips by all modes of transportation, but make fewer trips by automobiles. Results also
show that TOD residents tend to travel shorter distances by all modes of transportation, which
implies their selection of closer destinations their activities. Trips originating from TODs

have substantially higher neawuto mode share in both areas after controlling for relevant
socioeconomic and demographic factors. The study also finds significant differences in the
effectiveness of TODs indke two metropolitan areas due to different TOD locations, transit
system availability and level of service, and TOD resident characteristics. The trip generation
step of the Maryland Statewide Transportation Model (MSTM) can be modified to incorporate
the effect of TODs on a transportation system as a result of this study.

Subject AreaTransitOriented Development, Travel Behavior, Land Use, Transit Ridership

Availability: Jeihani, Mansoureh, et al. "STATE HIGHWAY ADMINISTRATION RESEARCH
REPORT." (20L&ttp://ntl.bts.gov/lib/50000/50900/50921/Development_Jeihani_1314.pdf
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Il YSNAOIFQa / KFEy3aAay3da 902y2Ye { Sl NDODKAy3
Wage Job MarkeBen Henry and Allyson Fredericksen

Abstract The indicators of tough economic timeaderscorethe importance of ensuring that
hardwork pays decent wages for families, communitesj the country. The 2013 Job Gap
Studycontributes to the discussion of these issueslgmining the availability of living wage
jobs atthe national level, in 18tates, and in New Yofgity. This study provides an analysis of:
National calculations of the number jobseekemnpared to job openings payirdpove a
baseline threshold of $15 an hqurrends in the number of jebeekersationwide,proportion

of low-wage jobs inthe economy, and growth or loss of lomeageand higherwage jobs
nationally,Statespecific living wage figures for Colora@mnnecticut, Idaho, Florida, Maine,
Montana, Nevada, Oregon, Virgini&ashington state, and New York Ciijhhe percatage of

job openings that pay Bving wage in each of these geographid$ie ratio of the number of
living wage jolbpenings to the number of people lookifgr work in each of these geographies.

Subject Arealow wage jobs; living wage levels

Avalilabiity: Henry, Ben, and Allyson Fredericksen. "Gap." (2013).
http://op.bna.com/dircases.nsf/id/rsmie3txg/$File/2013Job%20GapStudy.pdf
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Integration of Travel Demand Models with Operational Analysis Tab&i Ma,
and Michael J. Demetsky

Abstract Continuing growth in urban travel demand inevitably leads to a need for more
physical capcity within the transportatiorsystem. However, limited financial resources, high
construction costs, environmental considerations, long timelines, andaeasingy complex
regulatory process have essentially rendered capeaauiying projects to be actions of last

resort. Beforesuch projects are undertaken, decision makers, planners, and engineers evaluate
alternative operational improvement strategiéisat can elminate, mitigate, or forestall the

need for a more traditional highway construction project. Effectively evaluating the

wide range of operational improvement strategies that are available is not a trivial matter, and
this is particularly true when thperformance of such strategies is compared to the
construction of new laned he purpose of this study was to recommend methods to obtain
input data for operational analysis tools that operatepast-processors to travel demand
models. Among all operationalgmning tools compatible with the fotstep planning process,

the Florida ITS Evaluation (FITSEval) tool was selected to be integrated with the primary
planning software used by the Virgirbepartment of Transportation, i.e., Cube.

To achieve the objectévof this study, methods for estimating peak period flows from travel
forecasting model outputeere investigated and Virginia data were examined for areas where
planning forecasts and 2dour travel patterns were availabl&elationships between peak

period flows and 24our data were studied. Procedures for obtaining the tiofeday factors

for link and trip tables are provided using continuous count stations and National Household
Travel Survey Data for Virginiehe modeling process was demonstratedwy case studies

for the Hampton Roads area where the latest travel demanudiel was recently completed

and many potential capacity enhancing operational strategies were available. Two case studies,
Incident Management systems and HOT lanes deploymeng eealuated, and the results of

the base case and operatiorgtrategy deployment scenarios were compared to make
recommendations on the feasibility of the evaluated projedtsis report is designed to serve

as a reference for users of FITSEval or simgarational analysis tools for evaluating

operational capacity enhancements.

Subject AreaOperational analysis, travel demand modeling, travel forecasting

Availability: MA, JIAQI. "Integration of Travel Demand Models With Operational Analysis
Tools."http://www.virginiadot.org/vtrc/main/online_reports/pdf/14r5.pdf
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Till We Drop: A Historical and Policy AnalysisR#tail Goods Movement in the
USLaura Schewel

Abstract The movement of retail goods is central to modern economies and is a signidicant

but understudiedc fraction of our overall energy footprint. Thus, we propose a new category

for energy analysis called Retail Goods Movement (RGM) that draws its boundaries around the
portion of freight dedicated to retail goods and the portion of driyitedicated to shopping.
Historically, the components of RGM have not enjoyed policy priority. However, the net payoff
from energy research and policy directed at RGM may now be high enough relative to other
options to deserve increased investment. We cameba quantitative decomposition of the
dynamics of RGM energy use with a qualitative discussion of what trends could have
O2yUNROdzi SR (G2 UGUKSY® ¢KS wba aSOi2NNna SySNHe
(6.6% U.S.) in 2009. The major driv@ege increases in: population, freight tonnage (before

1990), distance freighted per tonne and driven per shopping trip (after 1990), and weekly
shopping trips per household (before 1995). RGM energy intensity increased per capita (180%),
per constant ddar GDP (60%) and per retail expenditure (140%). Finally, we describe policy
recommendations that could become the basis of a sound RGM resource plan.

Subject Arearetail goods movement; energy use

Availability: SCHEWEL, Laura. "2013 YOUNG RESEARCHER AWARD."
http://www.internationaltransportforum.org/2013/pdf/'YRASchewelPaper.pdf
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Unraveling Ties to Petroleum: How Policy Drives California Demand fod@ain
Matute and Stephanie Pincetl

Abstract/ I £t AT 2 NY AL Q& SHISINER AL NiKRER BidAparadihi€ At Sy y A dzY
SYySNHe& dzaS (KI { -térf gtcehamicidevelddgiiadntyrd loiyer gedviesNiie
AUE08PMAYAO YR SYOJANRPYKSBHMIl 6 K2 twipDarliga xF &8 S @2
SYSNH& dz&FS ad#liol-G&RIWA| dz2fya@ie 2F tAFS 3F21fa | yR
LI N RAIY aKATFTIAaz GKS adlraGdSINBIA2yas O2dzyiASas
IS3F 08 LR{ACAKSOHE RPWRAPKES RRIOBAY S NAE dza S o a2 RSN
2y (0KS adlidSQa SO02y2YAO FyR az20Alf aeadasSvya oA
the state can increase economic output while protecting limited natural resources. Rising fuel
prices burderall Californians, especially those with little wealth or alternative transportation
options. Understanding the connection between petroleum use and anthropogenic climate
OKIFIy3S LINPOPARSA |y FRRAGAZ2YLFE AYLISGdza G2 NBRdz

Subject Areaeconomic security; fuel prices

Availability: Pincetl, Stephanie. "UNRAVELING TIES TO PETROLEUM." (2013).
http://next10.org/unravelingpetroleum
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Roadblock to Recovery: How FEMA's Liability Insurance Mandate Denies Low
Income Disaster Suivors Essential Transportation Benefifnne Sikes Hornsby

Abstract For better or worse, we live in a society dominated by the automobile; Americans are
notoriously dependent on automobiles for access to goods and services, for social and
economicdevelopment, and for sustenance. In disaster situations, transportation can be

critical to individual and household recovery efforts, particularly for those in areas with no

LJdzof AO GNIF yALRNIFGAZ2Y 2N ¢ KSNE Lldzstatdtddy (0 NJ y & LJ2
YIYRFEGS OKINRHSa (KS | 3SyOe gAl0K altftSOAlIGOAY3
GKA& YFIYRFEGS SyO2YLI aaSa RAANMHzLGAZ2ya G2 f20I¢
and regulations authorize FEMA to provide financial aidriorsportation needs, including

repair or replacement of disastedamaged personal vehicles. But to be eligible, FEMA requires
LINE2F 2F |y | LI AOI yi Q& ddspiitRe fact@h&x suRtSinsdrandeA | 6 A f A
would not have covered the damagi@ehicle. The only plausible policy reason given for this

rule is that FEMA will not provide aid for vehicles not in compliance with state law. However,

state mandatory insurance laws exist to reduce the numbers of uninsured motorists, a goal
withlittSX AF Fyeé> RAAOSNYAOGES NBflFIOGA2yaKhkdst 62 C9a
uninsured vehicles are owned by lemcome households, and the postdisaster punitive effect

2y dzyAyadzNER RAA&lF &0 SNJ &dzZNDA @2 Navisiod,oghidR OA2f | (S
include protections on the basis of economic status. What is more, auto insurance mandates

are of dubious efficaayraising more questions about the eligibility requirement. This Article

examines and critiques the FEMA auto insurancemanfia Ay f A3KG 2F GKS | 38
history, and the mandate to alleviate disastelated economic harms to losmcome families.

Further, this Article considers both the policy arguments and the potential for successful

challenges to the policy thrain litigation or agency procedures.

Subject AreaDisaster; auto insurance
Availability: Hornsby, Anne Sikes. "Roadblock to Recovery: How FEMA's Liability Insurance

Mandate Denies Losincome Disaster Survivors Essential Transportation Benefits." Magjuett
Law Review 96.3 (2013): 735. http://scholarship.law.marquette.edu/mulr/vol96/iss3/3/
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A New Econometric Approach for Estimating Gasoline Price Elasticity of
Automobile Travel and Vehicle Fuel DemaRkdank Goetzke

Abstract Accurate estimates of incomend gasoline price elasticity of automobile travel and

vehicle fuel demand are important for designing effi¢ciand successful transportatiguolicies.

The empirical estimation of elasticity has typically been done by employing a diagpble

regression, buthe logf 23 Fdzy OG A2y § F2N) LJ2&Sequaitg L2 0SSy
GKAOK Aa 23 w9606 r 9 of 230680 &dimates;and(25 R {2
observations with yalues of zero cause problems, because the log @fizanot a defined

number. | propose for the estimation of income and gasoline price elasticitg\a demand

the PPML (Poisson Pseudo Maximum Likelihood) approach, which hapreg@usly shown in

Monte Carlo simulations to best alleviate both of thigove issues (Sihand Tenreyro, 2006;

2010; 2011)Using the 2009 National Household Travel Survey (NHTS), | econometrically

estimate shortrun income and gasoline price elasticity for automobile travel in the United

States using Boisson pseudo Mapproach. The data set is wsllited for this kind of inquiry,
becauseduring the duration of the survey, from March 2008 to May 2009, gasoline prices had
beenfluctuating between $1.71 (December 2008) and $4.17 (July 2008). | find that that the
PPMLestimation with the full data set yields consistently less inelastic values w.r.t. gasoline

prices,but shows more mixed results for income elasticity. Given the theoretical strength of the
PPMLapproach and the superiority in Monte Carlo simulations, | agfekhat the traditional

wayto estimate income and gasoline price elasticity of travel demand leads to significantly
biasedcoefficients.

Subject AreaGasoline elasticity; Poisson Pseudo Maximum Likelihood; Monte Carlo

Avalilability: Goetzke, Frank. "New Econometric Approach for Estimating Gasoline Price
Elasticity of Automobile Travel and Vehicle Fuel Demand."
http://indico.conferences.dtu.dk/getFile.py/access?contribld=46&sessionld=62&resld=0&mate
rialld=paper&confld=133.
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Optimizing Road Capacity anid/peKenneth A. Small & Chen Feng Ng

Abstract We extend the traditional road investment model, with its focus on capacity and
congestion as measures of capital and its utilization, to includeffosespeed as another
dimension of capital. This has ptecal importance because one can view fft@v speed as a
continuous proxy for road type (e.g. freeway, arterial, urban street). We derive conditions for
optimal investment in capacity and frélow speed, and analyze the optimal balance between
the two. We then estimate cost functions for capital and user costs and apply the resulting
model using parameters representing large US urban areas. We show that providing high free
flow speed may be quite expensive, and there is sometimes a tradeoff betweed dagacity.
We find suggestive evidence that representative freeways in most large urban areas provide
too high a freeflow speed relative to capacity, thus making the case for reexamination of
typical design practice.

Subject AreaCapacity; fredlow speed; highway design; optimal highway investment;
congestion

Avalilability: Small, Kenneth, and Chen Feng Ng. Optimizing Road Capacity and Type. No.
121309. 2013.

http://www.socsci.uci.edu/~ksmall/Hwy%20Cap%20and%20Type%20v18%20with%20appendic
es.pdf.
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Exercising a megaregion analysis framework in the Chesapeake Baylaraa
Weidner; Fred Ducca; Rolf Moeckel; Sabyasachee Mishra

Abstracta S3F NB3IA2ya NB | ySg 3IS23aNI LIKe GKFEG YI @
when competing in the future glolia S O2 y 2 Y @ Zcéthe IM&¢h 20LIRFHWA Striétegic

Plan. To assess the impact of policies and scenariofahwgtical Megaregion governing

board, responsible for the broad welfare and economic competitiveredsan interacting

region,will need to enploy a broader set of tools than is typically used in typical Metropolitan
PlanningOrganization (MPO) or State Department of Transgmita(DOT) models. The analysis
FNFYYSG2N] 2 NBadzZ GAy3 FNBY || CSRSNIf | AcHKgl & !
Program project, suggests an integrated model including trasreén by economic and land
usedecisions, and capturing effects on the environment, as well as enhancing the travel
componentto include long distance truck and person travel, the formeveit by economic
commodityflows. The paper discusses how this analysis framework was exercised in-@fproof
conceptHigh Energy Price scenario for the Chesapeake Bay megaregion.

Subject Areaintegrated model; proof of concept application;

Avalilability: Weidner, Tara, et al. "Exercising a Mdgagion Analysis Framework in the
Chesapeake Bay Area." Transportation Research Board 92nd Annual Meeting-288613
2013.http://docs.trb.org/prp/13-2236.pdf
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Traveling Towards Disease: TransportatiBarriers to Health Care Access
Samina T. Syed, Ben S. Gerber, Lisa K. Sharp

Abstract Transportation barriers are often cited as barriers to healthcare access.
Transportation barriers lead to rescheduled or missed appointments, delayed care, and missed
or delayed medication use. These consequences may lead to poorer management of chronic
illness and thus poorer health outcomes. However, the significance of these barriers is
uncertain based on existing literature due to wide variability in both study [atjmms and
transportation barrier measures. The authors sought to synthesize the literature on the
prevalence of transportation barriers to health care access. A systematic literature search of
peerreviewed studies on transportation barriers to healtheaccess was performed. Inclusion
criteria were as follows: (1) study addressed access barriers for ongoing primary care or chronic
disease care; (2) study included assessment of transportation barriers; and (3) study was
completed in the United States. tatal, 61 studies were reviewed. Overall, the evidence
supports that transportation barriers are an important barrier to healthcare access, particularly
for those with lower incomes or the under/uninsured. Additional research needs to (1) clarify
which apects of transportation limit health care access (2) measure the impact of
transportation barriers on clinically meaningful outcomes and (3) measure the impact of
transportation barrier interventions and transportation policy changes.

Subject Areahealthcare access

Availability: Syed, Samina T., Ben S. Gerber, and Lisa K. Sharp. "Traveling Towards Disease:
Transportation Barriers to Health Care Access." Journal of community health (2483): 1
http://link.springer.com/article/10.1007/s1090013-9681-1#
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Phantom Trips: Overestimating the Traffic Impacts of New Developm&dam
Millard-Ball

Abstract Trip Generation is the standard reference for assessing the impacts of new
development ortraffic congestion and the environment in the U.S. However, a coispato
household surveysuggests that Trip Generation overestimates trips by §éikely because its
data represent diased sample of development in the U.S. Moreover, the data in Trip
Generation are Hsuited tomany analyses of traffic impacts, imgtion of development impact
fees and studies ajreenhouse gas emissions, because they do not account for substitution
effects. Most trips to nevdevelopments are not new, but involve households reshuffling trips
from other destinationsThese twin prol#msg theoretical and practicad help reinforce the
dominance of the privatauto, and are likely to lead to excessive roadway infrastructure that is
unnecessary in practice.

Subject Areatrip generation; new development; traffic impacts

Avalilability: Millard-Ball, Adam. "Phantom Trips." http://docs.trb.org/prp/AB32.pdf
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Implementing MarginalCost VehicldMileage Fees on the Marylan8tatewide
Road Networklei Zhang & Yijing Lu

Abstract Vehicle mileage fees or similar udmsed road charge coulzk an effective
adzLILX SYSyid 2NJ NBLX FOSYSyid 2F (KSdOidgedN& ther T dzS €
same timeproperly structured mileage fee systems may help transportation psibesls and
officials at allevels address prominent issues Buas funding gap, traffic congestioand
emissions. In theoryehicles should be assessed a user fee equivalent to the full nahogist
not already borne byhe users. This paper first estimates the full marginal cost of auto and
truck travel in diffeent time periods on all roadways in Maryland, and evaluatesnipacts of
such marginatostvehiclemilestraveled fees (VMT fees) on travel behavior, revenue
generation, guity, pollution,and GHG emissions both in Maryland and in the surrounding
States of Delaware, Pennsylvanidirginia, West Virginia, and the District of Columbia (DC).
Resultsshow that with considerationf all driving externalities, the marginabst VMT fee for
auto (truck) travel in Maryland duringeak periods ranges from 0.20~18 (3.91~45.33)
cents/mile. Compred to the existing revenugolicy, the marginatost VMT fee can reduce
overall vehicle nhés traveled by 7.65% in threulti-state region covered by the quantitative
model, by 7.81% jush Maryland. In addition, apollution and GHG emissions in Maryland can
be reduced by 7.62% 9.42% by pollutant typelotal revenue generation would increase by
about 168% from thiaunder the existing revenupolicy (including fuel taxes and sporadic
bridge/roadway tolls).n terms ofincome equity, themiddle-income group would be hurt the
most with the largest consner surplus decrease, whilee highest income group is hurt the
least. Results also indicateahthe proposed marginatostVMT fee in Maryland can affect the
neighboringstates to varying dgrees. For instance, vehiaiales traveled reduction ranges
from 0.02% to 1.35% in the neighboring four states and DC, and their revenue generation
changes byl1.48% to 0.15%.

Subject AreaVMT fee, marginal costs

Availability: Zhang, Lei, and Yijing Lu. "Implementing Marg@ast Vehicle Mileage Fees on the
Maryland Statewide Road Network." Transportation Research Board 92nd Annual Meeting. No.
13-3171. 2013http://docs.trb.org/prp/13-3171.pdf
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The Road to Division: How Intaiete Highways Caused Geographic Polarization
Clayton Nall

Abstract In the postwar era, Republicans have become increasingly more likely than Democrats
to live in nonurbarcounties, and the two parties serve increasingly distinct geographic
constituenciesintroducing aheory of geographicalinduced policy feedback, this paper

shows that policies that shape geograpgpace have contributed to these changes. It examines
the effect of the Interstate Highway System, tlaegest public works project in Amiean

history. Interstates are hypothesized to facilitate partisan geograpbiarization by catalyzing
residential migration and land use changes. These hypothesdesiesl by exploiting
iyiSNaGF1SaQ 02y RAGA 2 Y | urbarcousitis ard Sgtrppirdaratetisl] OS Y Sy i
Two studies show that suburban counties with Interstates became about 2 to 3 points less
Democratic than they would have been otherwise (about 5 points in the South), and increasing
metrolevelhighway density from the 25th to thé5th percentile increases the urbauburban
partisan gap byp to 4 points.

Subject Areageographic polarization; urbasuburban
Availability: Nall, Clayton. "The Road to Division: How Interstate Highways Caused Geographic

Polarization." Unpublisheohanuscript (2012) http://www.stanford.edu/~nall/docs/nali-
ident9.pdf
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Broken Bootstraps: Falling Behind on Rdlime WorkBen Henry and Allyson
Fredericksen

Abstract Pulling yourself up by the bootstraps: The concept i&\arerican ideal, a well
estalished part of our folklore,ah RA2Y (Kl 0 KIFa SY0oSRRSR AGaStT¥
But, in reality, we find there is a m@accurate way to describe & fairy tale For generations,
candidates across the country have reveled inapeortunity totell their own stories of

perseverance inthefa@ ¥ | ROSNEAGE&d® 2SQ@S it KSINR (KS
background and a chip on his shder rises from the ashes ofrellish existence, pulling

himself up by the bootstraps to mals®mething & himself. Captivating and gripping, these
ubiquitousnarratives are an essential elemesftour political theater, requiredeading for

AAAAA

GDSGGAY3T 9f SOGSR mMnmodé
Subject Areapoverty; living wage; inequality
Availability: WORK, FALLING BEHIND ON-FIME "Broken Bootstraps.”

http://allianceforajustsociety.org/wpcontent/uploads/2013/02/2012JobGap
Report_ WA_FINAL.pdf
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Behavioral Responses to Increased Household Fuel Economy: Regression
Discontinuity Evidenc&Vest, Jeremy, Mark Hoekstra, Jonathan Mead Steven
L. Puller

Abstract Due to the high political costs of raising the tax rate on gasoline, the U.S. instead
combats the negative externalities associated with gasoline consumption by regulating the fuel
efficiency of new cars sold. However, théccess of these Corporate Average Fuel Economy
(CAFE) restrictions depends crucially on whether inducing households to drive more fuel
efficient cars causes them to drive more miles, which would offset some or all of the reduction
in gasoline consumptioWVe examine this question by applying a regression discontinuity

design to exploit the increase in vehicle fuel efficiency induced among new car buyers in Texas
RAZNAY3I GKS a/FakK F2NJ/fdzy{SNRE LINRPANIY AY HAN
barelyeligible for the subsidy drove a similar number of miles per year prior to the policy and
are similar in other ways to barely ineligible new car buyers, they bought significantly more fuel
efficient vehicles. However, despite having a more fuel efficketicle fleet, the barely eligible
households did not respond by driving more miles following the program. As a result, the barely
eligible households reduced fuel consumption

Subject Areapgas tax; Cash for Clunkers; fuel econp@sFE

Availability: West, Jeremy, et al. "Behavioral Responses to Increased Household Fuel Economy:
Regression Discontinuity Evidence." (20b8&p://www.uh.edu/~achin/conference/puller.pdf
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Essays on the Economics of Automobile Fuel Econatiny, Takahiko

Abstract Thisdissertation consists of three chapters that analyze issues relating to automobile
fuel economy. Chapter 1 discusses automobile fuel economy regulations in the United States.
The new U.S. Corporate Average Fuel Economy (CAFE) standards not only tigtategethe

fuel economy to be achieved by automakers, but also make significant changes to the
design/structure of CAFE standards by introducing three policy instruments (foehzasd
targets, intrafirm transferring of fuel efficiency credits between pesger cars and light trucks,
and interfirm trading of fuel efficiency credits). Chapter 2 proposes a new approach to
analyzing how automobile fuel economy is valued in the market, using a hedonic regression
framework. Chapter 3 examines whether Japaness €économy regulations established in the
1990s induced technological progress in Japanese automakers' technology for providing fuel
economy. By observing how fuel economy of automobiles has improved after controlling for
changes in vehicle characterigisuch as weight and power, | find that fuel economy
improvement accelerated after regulations were introduced, implying induced innovation in
fuel efficiency technology.

Subject AreasCAFE; fuel economy;

Availability: Kiso, Takahiko. "Essays on the Eroits of Automobile Fuel Economylhiversity
of Maryland DisH(2013).http://drum.lib.umd.edu/handle/1903/14623
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6 . Special Population Groups

Work-Related Travel in an Era of Extended Employmiiaincy McGuckidana
Lynott, and Carlos Figueired

Abstract: Growing numbers of older workers are working past traditional retirement age, with
important implications for transportation planning. The transition from work to retirement is
complex and often includes moving to pdirhe and/or flexible work schedulegihich affects
commuting and travel patterns. This paper explores emerging trends as older workers extend
employment, and presents recommendations for transportation planners and policymakers to
consider.

Subject Areaselderly traveltrends

Availability: McGuckin, Nancy, Jana Lynott, and Carlos Figueitfgdark-Related Travel in an
Era of Extended EmploymefAARP2013http://refresh.sharews5
md.aarporg/content/dam/aarp/research/public_policy _institute/liv_com/2013/worielated
travelextendedemploymentinsight AARPppi-liv-com.pdf
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Auto-Motives: Unraveling the Riddle of Alternative Transportation to School
Mikki McDaniel

Abstract: Over thelast 40 years, there has been a dramatic increase nationwide in thefate

children being driven to school in a private vehicle in the U.S., exacerbating prdibbems

traffic congestion to childhood obesity. While many studies have focuseuatking and

cycling for the trip to school, few explore parental decision making anthtkeaction between

all travel modes. This study conducts a survey of parents of chidtending six elementary
a0K22ta AY {ly [ dzA& hoAaLlkchoblBtaxplbiEsKaygtas ininfo§er NJ O K
choice, establishes local travel patterns for childlenf/ R RS&aONA6Sa LI NByiaQ R
and the interaction between driving aradternative modes: walking, cycling, school bus, and

public transit. An associatiaafound between child gender and parental permission for

walking/cycling and riding publtcansit without adult supervision. An association is also found
0SUs6SSy Llattifty, Walkidg/cgching and riding public transit, and their likelihood to
encourage theirchildren to use these modes. Based on survey findings, the study outlines
strategyalternatives and recommends implementing free transit days for families, organizing a
community safety audit for transit settings, formiagpartnership betwer San Lui€oastal

Unified School District and the City of San Luis Obispo to divert demaschiool bus

transportation to other alternative modes, and organizing a walking sdnesl

Subject Areastravel to school

Availability: McDaniel, Mikki Amano. "Autdlotives: Unraveling the Riddle of Alternative
Transportation to SchoolCalPoly2013). http://digitalcommons.calpoly.edu/theses/950/
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The Living, Moving and Travel Behaviour of the Growing American Solo:
Implications for Cites Devajyoti Deka

Abstract:Between 1930 and 2010 the share of singérson, or solo, households in the US
increased from 6 per cent to almost 28 per cent, whereas the share of maroggle

households decreased from 79 per cent to 49 per cent. Yetremlseholds have received little
attention in urban planning and transport research. Given the significant increase of solo
households in US cities, this study identifies the distinctive dwelling, moving and travel
characteristics of the American solo hetwlds, and examines the reasons for their attraction

to cities. It uses historical data from census Public Use Microdata Samples and recent national
data from the American Housing Survey and the National Household Travel Survey. Descriptive
statistics, baic statistical tests, binary logit models and Heckman sample selection models are
used to examine various relationships. Some of the transpsated and environmental
implications of the findings are discussed.

Subject Areassingleperson households;
Avalilability: Deka, Devajyoti. "The Living, Moving and Travel Behaviour of the Growing

American Solo: Implications for Cities." Urban Studies (2013).
http://usj.sagepub.com/content/early/2013/07/05/0042098013492233.abstract
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Why do immigrants drive less? Confirmations, complications, and new
hypotheses from a qualitative study in New Jersey, U3#&niel GChatman and
Nicholas J. Klein

Abstract: Recent immigrants to the United States drive autos less than thledds and while

this difference diminishes over time, it remains persistent for immigrants originating from many
areas. Scholars have not yet explained why, despite many studies that have used quantitative
data to control for a wide range of social and economic factorthis article we take a

different tack, relying on qualitative databy means of six focus group$o generate new
hypotheses that could help explain why immigrants drive less, and to seek evidence of
hypotheses for which direct evidence is radailable m quantitative dataWe conducted six

focus groups with New Jersey residents who immigrated from the Philippines, India, and Latin
America, which are among the top sending countries/regions to New Jersey as well as to the
United States for all immigratiomas well as comprising the top three countries for
naturalizations in the US between 2008 and 2011 (United States Department of Homeland
Security, 2012a, b). We asked the focus group participants to discuss the reasons for their
changes in travel habits evtime, and how they decided where to live, both when they first
arrived in the US and in subsequent moves.

Subject Areastimmigrant travel behavior

Availability: Chatman, Daniel G., and Nicholas J. Klein. "Why do immigrants drive less?
Confirmationscomplications, and new hypotheses from a qualitative study in New Jersey,
USA." Transport Policy 30 (2013): 338!.
http://www.sciencedirect.com/science/article/pii/S0967070X13001571
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Job Design and Ethnic Differences in Working Women's Physical Activit
Grzywacz, Joseph G.; Crain, A. Lauren; Martinson, Bri@u&hdt, Sara A.

Abstract: To document the role job control and schedule control play in shaping women's
physical activity, and how it delineates educational and racial variability in assasiafigob

and social control with physical activity. Methods: Prospective data were obtained from a
communitybased sample of working women (N = 302). Validated instruments measured job
control and schedule control. Steps per day were assessed using féstyles 800 activity
monitors. Results: Greater job control predicted more steps per day, whereas greater schedule
control predicted fewer steps. Small indirect associations between ethnicity and physical
activity were observed among women with a tradésaol degree or less but not for women

with a college degree. Conclusions: Low job control created barriers to physical activity among
working women with a trade school degree or less. Greater schedule control predicted less
physical activity, suggestingWdSy R2 y 20 dzaS GAYS GONBIF iSR¢ oe
personal health enhancement.

Subject Areasdob Control; Physical Activity; Women; Work Organization

Avalilability: Grzywacz, Joseph G., et al. "Job Design and Ethnic Differences in Working
Women's Physical Activity." American journal of health behavior 38.1 (20148.63
http://lwww.ingentaconnect.com/content/png/ajhb/2014/00000038/00000001/art00007
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Brother can you Bare a Ride? Carpooling in Immigrant Neighbourhodgigelyn
Blumenbergk Michael Smart

Abstract:Immigrants are more likely to travel by carpool than theldld®. Strong ethnic ties
GAOGKAY AYYAINI YEG O2YYdzy AGASE& YI & rpadRehdbimy o0 dzi S
residents to find carpool partners more easily and increasing the likelihood that residents will
travel to and from common destinations. Drawing on data from the 2000 US census and a 2001
regional travel survey, this paper examines whetresidents of ethnic neighbourhoods in
Southern California are more likely to carpool than other residents. A strong positive
relationship is found between the percentage foreigorn in a census tract and carpooling

rates. Analysis of individual data shothat this relationship is strongest for immigrants who

live in immigrant neighbourhoods; immigrants living in Apimigrant neighbourhoods are less
likely to carpool. These findings suggest an important role for social networks in travel
behaviour and theotential benefits of linking land use to the specific needs of local residents.

Subject Areascarpooling immigrants immigrant neighbourhoodssocial networkstravel
behaviour

Availability: Blumenberg, Evelyn, and Michael Smart. "Brother canSqmare a Ride?
Carpooling in Immigrant Neighbourhoods." Urban Studies (2013): 0042098013502825.
http://usj.sagepub.com/content/early/2013/09/27/0042098013502825.abstract
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a2RStAY3 { SymeNiaRoutoONoha@mati@mBehzad Karimi
Zahra Pourabiollahi, & Martina Frignani

Abstract: The United States is experiencing an increase in its elderly population. According to

Census Bureau estimates, this population should increase by 104.2% from 2000 to 2030, which
translates into 72.1 million elders I3030. This demographic change will affect the

transportation system, like any other socioeconomic system. Thus, this study seeks to

understand the dynamics of elderly activitavel behavior and its potential effects on the

transportation systemto bettek RSy G A ¥& FyR YSSi &aSyA2NEQ GNIya
Travel Route and Activity Choice Survey (UTRACS), an automated, hdaché&P$Hased

prompted-recall survey that was coupled with learning algorithms, was employed for that

purpose. In this reprt, the study team analyzes elderly tour formation, actititp planning,

mode-choice selection, and activity timing.

Subject AreasSeniors, travel behavior, travel survey

Availability: a 2 KI YYI RAITYXI Y2dz2NRas> S -TrabefDatg.a(20R$.f Ay I { S
https://www.ideals.illinois.edu/handle/2142/45748
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Exploring heterogeneity in travel time expenditure of aging populations in the
Netherlands: results of a CHAID analyBigjuanYang,Harry Timmerman&
Anna Grigolon

Abstract: The aim of this paper is to contribute to the increasing literature on travel behavior
and time use of the elderly. The Dutch National Travel Survey, administered in 2009, was used
as a data source. Firstarious facets of activitjravel patterns of the elderly were compared
against overall sample averages. Results indicate that the new generation of elderly people do
not differ that much from other age groups in terms of their actitigvel behavior.

Differences in behavior can be largely understood in terms of constraints acting on agendas.
Moreover, travel patterns of elderly are affected by sedemographic variables. Second, to
further qualify the average findings, the &uare automatic interaabn detection (CHAID)

method was applied to explore heterogeneity among the elderly in terms of travel time
expenditure. It is analyzed how differences in travel timevaoy with sociedemographics, in
addition to activity type, activity duration and travaspects. The results suggest that the aging
population can be systematically broken down into several homogeneous cohort segments.
Travel time of elderly groups depends significantly on transport modes, travel motivation, and
seven socia@lemographic vaables (gender, age, living environment, personatlinebme,
household size and season). Moreover, there is less heterogeneity in travel time of elderly who
are older than 75 years old. However, for younger elderly people, especially the group aged
from 65to 74 years old, heterogeneity affects their travel.

Subject AreasTravel behavior; Travel time; Elderly; Aging populations; CHAID

Availability: Yang, Dujuan, Harry Timmermans, and Anna Grigolon. "Exploring heterogeneity in
travel time expenditure of ging populations in the Netherlands: results of a CHAID analysis."
Journal of Transport Geography 33 (2013):-170.
http://www.sciencedirect.com/science/article/pii/S0966692313001890
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Will you escort your child to school? The effect of spatial and tengdor
constraints of parental employmengylvia Y. He

Abstract: Children's independent mobility in many urban areas in the United States has been in
decline. This implies that children's eot-home travel involves the company of adults more

often than before. This need requires parents to seek ways to balancefawily life. This

study examines the factors that influence a parehild joint trip to school in duagarner
households, with special consideration given to parental work arrangements and location,
which act as intrdnousehold temporal and spatial constrésnThe study is carried out in the
five-county Los Angeles region, drawing from household travel diaries from the 2001 Southern
California Association of Governments (SCAG) Post Census Regional Household Travel Survey.
The results show that parental empiment, especially the mother's, is a very important factor
influencing the probability of a joint trip to school. In terms of temporal constraints, longer
working hours will reduce the likelihood that a child will be escorted by its parents. However,
the option of flexible work hours offsets the negative effect of long working hours by offering a
higher degree of scheduling flexibility. In terms of spatial constraints, the closer the mother's
workplace is to the school, the more likely it is that the childl be escorted by the parents.

This research provides important evidence that a child's joint trip is heavily influenced by the
parents' work schedule and location. The findings shed light on how the provision of certain
employment policies and programnsay affect joint trips to school.

Subject AreasChildren; Escort decisiodoint trip; Parental employment; School; Spatial and
temporal constraints

Avalilability: He, Sylvia Y. "Will you escort your child to school? The effect of spatial and
temporal castraints of parental employment.” Applied Geography 42 (2013):121%
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households, schools, and neighborhoods exogenously affect their travel mode to school. This

study makes an additional assumption that ctidf Qa Y2 RS (2 &d40K22f | yR K
travel mode to work are interrelated because of a lifestyle choice made by parents and

caregivers. With this assumption, Heckman probit models were used with data from the 2009

US National Household Travel Sun2y tLINS RA Ol K2 dzaSK2f R F Rdz GdaQ G\
OKAf RNByQa GNI @St Y2RS (G2 aoOKz22f 22Ayidteo Li
decision to drive to work significantly increases the probability of children being dropped off at
schoolandde@ | 4S&4 UGUKSANI fA|1StAK22R 2F gl ft1Ay3a YR 0o
mode choice is more fundamental in the household decisi@king process, the study

ddza3dsSada GKIFIG OKAfRNBYyQa Y2RS OK2AOS A&veldzRAS A

to work.

SubjectAreasa 2 0 Af AT {OK22f UGNARLAT / KAftRNByQa (NI @

Availability: 5 S = 58@l2&2iA® hHh!y SELXLFYlLiA2y 2F (KS
Y2RS YR OKAf RNByQa &aOK2 2dppraadth® JalrnalbRI&anspoit N2 dz3 K
Geography 31 (2013): 58B.

http://www.sciencedirect.com/science/article/pii/S0966692313000823
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Rural to Urban Intercity Transit User Chataastics Analysis, Demand
Estimation and Network Desighongtai Yang

Abstract:Rural transit always plays a critical role in transporting rural residents, especially the
ones who do not have a car, cannot drive, or choose not to drive. Intercity bus {Evizted

fixed route transit (DFRT) and demand responsive transit (DRT) are three major modes of rural
public transportation. Although there are more DFRT and DRT service providers and services in
the US, due to institutional issues, there are much neitglies about ICB than DFRT and DRT.
Meanwhile, state governments are struggling on how to improve the rural transit system with
limited budget. This dissertation is aimed to fill the gap by studying the rural transit rider
characteristics, ICB system ayation method and DFRT route desifiirst, surveys were

performed to understand who are using the rural DFRT and DRT services and why they use
them. It was found out that DFRT and DRT passengers, whose characteristics are similar to ICB
riders, are likelyo be female, of minority races, have low personal and household income, low
number of vehicles in the household and rent the house. 90% of the riders have difficulty
finding alternative transportation mode, suggesting they are captive riders, not chderes.
Secondly, a methodology to locate the high ICB demand area and design ICB stops accordingly
is proposed. The existing stop locations are compared to the high demand areas and
meaningful destinations. It was found out that the ICB stops in Tennessegell connected to

the meaningful destinations but poorly located to cover the high demand areas. Finally, a
methodology to find the most cost effective routes is developed. It uses DRT trip records of a
local DRT service provider to construct a tgmeration model. The model finds that the trip
generation rate of a census tract is significantly positively related to the density of population
over 16 years old and density ofwehicle household in the census tract. The method to find

the best routeds presented using Tennessee as an example. This dissertation provides useful
information to state government on how to evaluate ICB system, improve rural transit and
design DFRT network.

Subject AreasRural Transit; Deviated fixed route transit; demardponsive transit

Avalilability: Yang, Hongtai. "Rural to Urban Intercity Transit User Characteristics Analysis,
Demand Estimation and Network Design." (2013).
http://tesp.engr.utk.edu/people/PDF/HongtaiYang_Dissertation_v7.pdf
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Free Public Transportatio Passes to Students in Los Angeles Coluaty Angeles
County Department of Public Health

Abstract: The Los Angeles County Education Coordinating Council, which comprises
representation from the community, the courts, law enforcement, and the educatiotosec

has recommended collaborating with the Los Angeles County Metropolitan Transportation
Authority (MTA), school districts, and other organizations to secure free transit passes for all
students prekindergarten through college, regardless of income. Ibe Angeles County
Department of Public Health conducted a health impact assessment (HIA) to examine the
potential financial and health impacts of such a program. Although it was not possible to
directly quantify improvements in school attendance, thegmam likely will result in significant
social and downstream health benefits. Costs accrue primarily to transit agencies, while
financial benefits accrue to school districts and families.

Subject Areasstudents; public transit fare; school attendance; lbedenefits

Availability: Gase, Lauren N., et al. "The Potential Costs and Benefits of Providing Free Public
Transportation Passes to Students in Los Angeles County."
http://publichealth.lacounty.gov/plan/docs/HIAFullReport2013.docx
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Population DensityDistance to Public Transportation, and Health of Women in
LowIncome Neighborhood®amela B. DeGuzman, Elizabeth I. Merwin, Cheryl
Bourguignon

Abstract: The purpose of this research was to determine the impact of two neighborhood
walkability (the extentd which the built environment is pedestridnendly) metrics on health
outcomes of women living in loimcome urban neighborhoods, both before and after
accounting for indidual and neighborhood factor# crosssectional, retrospective design was
used.The sample of 1800 leimcome women was drawn from Welfare, Children and Families:
A ThreeCity Study (a study of lomcomewomen from three U.S. citied)lsing multilevel
modeling and geographic information systems, the study sought to determine thet effe
distance to public transportation and residential density on health status, mental health
symptoms.and healthrelated limitations.No significant relationship was found between the
two walkability metrics and health outcomes. Instead, neighborhomblems that affect

crime and safety impacted health st and mental health symptomAs cities make changes
to the built environment with the hope of affecting residents’ health outcomes, public health
nurses need to be aware that changing walkabilitgracteristics in a neighborhood may not
affect the health of residents of high crime, lamcome neighborhoods. Without first
addressing neighborhood crime, efforts to improve walkability in-lo@ome neighborhoods
may fail.

Subject Areashealth dispatiies; neighborhoodssocioeconomic factors;ulnerable
populations

Availability: DeGuzman, Pamela B., Elizabeth I. Merwin, and Cheryl Bourguignon. "Population
Density, Distance to Public Transportation, and Health of Women iK LLoeome
Neighborhoods.Public Health Nursing (2013).
http://onlinelibrary.wiley.com/doi/10.1111/phn.12051/full
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Factors influencing mode of transport in older adolescents: a qualitative study
Dorien Simons, Peter Clarys, llse De Bourdeaudhuij, Bas de Geus, Corneel
Vandelanotteand Benedicte Deforche

Abstract: Since a decline in activity levels occurs in adolescence, active transport could be
important to increase daily physical activity in older adolescentgl@¥ears). To promote
active transport, it is necessary to be awaifehe barriers and facilitators of this type of
transport, but also of other transport modes. This study sought to uncover the factors
influencing the choice of transport mode for short distance travel to various destinations in
older adolescents usingdas groups.

Subject Areasadolescence; active transport

Availability: Simons, Dorien, et al. "Factors influencing mode of transport in older adolescents:
a qualitative study." BMC public health 13.1 (2013): 32.://www.biomedcentral.com/1471
2458/13/323/
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Work-Related Travel in an Era of Extended EmploymBiaincy McGuckin, Jana
Lynott & Carlos Figueiredo

Abstract: Growing numbers of older workers are working past traditional retirement age, with
important impications for transportation planning. The transition from work to retirement is
complex and often includes moving to pdirne and/or flexible work schedules, which affects
commuting and travel patterns. This paper explores emerging trends as older wertersl
employment, and presents recommendations for transportation planners and policymakers to
consider.

Subject Areaselderly; retirement

Availability: McGuckin, Nancy, Jana Lynott, and Carlos Figueiredo. “Rédged Travel in an
Era of Extendedriployment.
"http://www.aarp.org/content/dam/aarp/research/public_policy_institute/liv_com/2013/work
-relatedtravelextendedemploymentinsight AARPppi-liv-com. pdf
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Winners or Losers: Resident Perceptions of Trathisduced Neighborhood
ChangeYingling FanAndrew Guthrie

Abstract: Existing research rarely goes beyond individual dimensions of neighborhood change
to explore the broader neighborhood impacts of transit investments as perceived by
neighborhood residents. To fill gaps in this knowledge résedents of selected neighborhoods
along four transit corridors in the Twin Cities area of Minnesota were surveyed. Survey results
show that residents of the study neighborhoods had generally positive perceptions of transit
induced neighborhood change. Wever, significant differences existed between urban and
suburban areas and between individual neighborhoods. In addition, AfAcagricans,

immigrants, frequent transit users, carless residents, and new residents in general had more
positive perception®f transitinduced neighborhood change than did whites, nonimmigrants,
infrequent or nontransit users, residents with access to a motor vehicle, and longtime residents.
Asian urbanites had more negative perceptions. Implications of these findings aresdidcu

Subject Areastransit perception; demographic groups; neighborhood

Availability: Fan, Yingling, and Andrew Guthrie. "Winners or Losers." Transportation Research
Record: Journal of the Transportation Research Board 2276.1 (20120089
http://trb. metapress.com/content/7n3132472821k676/
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Travel to School in Californi&indings from the CaliforniaNational Household
Travel SurveyNancy McGuckin

Abstract: Schoolaged children merit special attention for safety planning, and recently have

been thefocus ofpublic health initiatives to increase their physical activity. As a result, many

officials and policy maketsNB Ay GSNBaAaUGSR Ay AYF2NXI A2y 2y O
especially their travel to school. To provitteat needed information the tate of California

purchased a supplemental sample to the 2009 Natidt@hsehold Travel Survey (called the CA

NHTS in this report) which contains data on the general travedsidients of California and

Fff26a RSOFATSR FylfhdohAda 2F OKAf RNBYyQa (NI @St

Subject Areassafe routes; school

Availability: McGuckin, Nancy. "Travel to School in Califoritagpared for: Active Living
Research Bikes Belong Foundation and The Safe Routes to School National Paf2@t8hip
http://lwww.travelbehavior.usNancypdfs/Travel%20t0%20School%20in%20California.pdf
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The lowand moderateincome population in recession and recovery: results
from a new surveyEdmiston, Kelly

Abstract: This article summarizes both the statistical data and the qualitabrementary

O2tf SOGSR o6& GKS YI yal aoutinadsihéw the MR €bkort haa fared dzNJJ S &
relative to other income cohortduring the recent recession and recovery, drawing on

traditional datasources. Section Il introduces the LMI Survey and deschibe it isconducted.

Each of the next four sections corresponds to a specifiofsgtiestions on the survey and
describes a different aspectof the LMI2 LJdzf | A2y Qa FAYlFYOAlf O2YRAG,
availability forLMI workers, Section IV wers trends in affordable housing, SectMrtovers

access to credit, and Section VI covers shifts in demarskfoices related to basic needs, such

as food, utility and housing assistante each section, other Federal Reserve bank surveys and
additional data sources are used to corroborate the LMI Survey findingsto extend the

discussion.

Subject Areastow income; economic conditions;

Availability: Edmiston, Kelly D. "The leand moderateincome population in recession and
recovery: results frona new survey." Economic Review QI (2013)533
http://lwww.kansascityfed.org/publicat/econrev/pdf/13qlEdmiston.pdf
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Travel Behavior and Mobility of TransportatieBisadvantaged Populations:
Evidence from the National Household Travel Surigttson, Jeremy Wade

Abstract: Older adults, people with disabilities, individuals in {m@ome households, and

those living in rural areas can face significant mobility challenges. This study examines travel
behavior and mobility of these transportatiatisadvanaged groups by analyzing data from the
National Household Travel Survey (NHTS). NHTS data on driving, trip frequency, staying in the
same place all day or week, miles driven per year, mode choice, use of public transportation,
trip purpose, trip distanceand issues and concerns regarding transportation are highlighted.
Differences are shown by age group, gender, household income, whether a person has a
disability or condition affecting ability to travel, and whether the individual lives in a rural or
urbanarea. Differences between 2001 and 2009 are documented to identify trends in travel
behavior. A binary logit model is used to estimate whether an individual took a trip during the
day or week. For those who have not taken a trip for more than a day, aimedinomial logit
model is used to estimate the number of days since the last trip. For those who have not taken
a trip in more than a week, a binary logit model is used to identify the characteristics of those
who would like to get out more often. Lagt cluster analysis was used to identify

transportation disadvantaged groups. NHTS survey respondents were clustered into 12 groups
based on household income, age, gender, household size, and if they had a medical condition
affecting their ability to trael, and the travel behavior of each cluster was analyzed.

Subject Areasseniors; disability; rural; mobility; binary logit

Availability: Mattson, Jeremy Wade&mall Urban, and Rural Transit Cenfeavel Behavior and
Mobility of TransportationDisadvantaged Populations: Evidence from the National Household
Travel SurveyNo. DP258. Upper Great Plains Transportation Institute, 2012.
http://www.ugpti.org/pubs/pdf/DP258.pdf
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parental chauffeuring behavior: results for California based on the 2009
National Household Travel Surveysu, HsifPing, and Jeaaniel Saphores

Abstract: Research has shown that parental attitudes are a significant predictorof f RNB y Q &
active commuting (walking or biking) to school. However, the impact of parental gender on
parental attitudes, and the link between parental attitudes and the gender gap in parental
chauffeuring behavior have not received much attention. Thissp&gamines these questions

by applying discrete choice models to California data from the 2009 National Household Travel
Survey while controlling for a wide range of variables characterizing parents, their children,
households, schools, and the local beihvironment. Our results, conveyed via odds ratios,

show that mothers are more likely to have higher concerns about traffic volume, which in turn
reduces the likelihood that their children will walk or bike to school. Moreover, even though
parental attiudes significantly influence parental chauffeuring behavior, their ability to explain

the gender chauffeuring gap is limited. When holding equal concerns, mothers are still more

likely than fathers to chauffeur their children to school. Finally, whileadrst to school and

several land use measures (e.g., population density, urbanization level, and percentage of
renters) are statistically significant, the impact of an objective measure of walkability is quite
small. These results suggest that interventions NESGAy 3 'y AyONBI &S Ay O
biking to school should focus on the concerns of mothers, especially as they relate to traffic
characteristics.

Subject Areasstudent;commuting; built environment

Avalilability: Hsu, HsifPing, and JeaBaniel Saphores. "Impacts of parental gender and
FGGAGIdZRSE 2y OKAf RNBYyQa a0Kz22f GNI @St Y2RS |y
California based on the 2009 National Household Travel Sufregnsportation 1-23.
http://link.springer.com/article/10.1007/s1111613-9500-7#
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7. Survey, Data Synthesis, and Other
Applications

A latent Segmentation Based Multiple Discrete Continuous Extreme Value
Model Anae SobhanNaveen Elur& Ahmadreza Faghitmani

Abstract:We examine an alternative method to incorporate potential presence of population
heterogeneity within the Multiple Discrete Continuous Extreme Value (MDCEV) model structure.
Towards this end, an endogenous segmentation approach is proposed that allocatgerdeci
makers probabilistically to various segments as a function of exogenous variables. Within each
endogenously determined segment, a segment specific MDCEV model is estimated. This
approach provides insights on the various population segments presetd edaluating

distinct choice regimes for each of these segments. The segmentation approach addresses two
concerns: (1) ensures that the parameters are estimated employing the full sample for each
segment while using all the population records for moddineation, and (2) provides valuable
insights on how the exogenous variables affect segmentation. An Expeebdéigimization

algorithm is proposed to address the challenges of estimating the resulting endogenous
segmentation based econometric model. A piédn procedure to employ the estimated

latent MDCEV models for forecasting is also developed. The proposed model is estimated using
data from 2009 National Household Travel Survey (NHTS) for the New York region. The results
of the model estimates and pdéction exercises illustrate the benefits of employing an
endogenous segmentation based MDCEV model. The challenges associated with the estimation
of latent MDCEV models are also documented.

Subject AreasMultiple discrete continuous models, latent segniaton approaches, daily
vehicle type and use decisions, activity typecompaniment type, and mileage

Availability: Sobhani, Anae, Naveen Eluru, and Ahmadreza Faglaihi. "A latent
segmentation based multiple discrete continuous extreme value modedrisportation
Research Part B: Methodological 58 (2013):-169.
http://lwww.sciencedirect.com/science/article/pii/S0191261513001240
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IDVRPFM: A connectivityoriented VANET routing protocol in urban scenarios
Huijing Shi ; Kunming Shipborne Equip. Réest Centre, Kunming, China ;
Chong Ma ; Liang Chen; Zhizhong Ding

Abstract:It is the challenging issue to find a reliable and efficient routing path in intermittent
VANET due to high vehicle mobility and frequent link breakage. Network caviheis the key

factor as it greatly affects the VANET performance. Motivated by this, an intersection dispatch
based VANET protocol with parked vehicles forwarding mechanism-BBMRwas proposed

in this paper. The connection probability of the farthesdes was used to estimate the
connectivity of branch road, and then the FDM could choose the best path based on the latency
information. Then the parked cars were utilized to participate in the forwarding process, which
strengthen the area connectivignd connection probability effectively. The results of

simulations reveal that IDVRFM has better performance in terms of packet delivery ratio and
end-to-end delay than the existing ad hoc routing protocols.

Subject AreasRoadsRouting Routing protocts, VehiclesVehicular ad hoc networks

Availability: Shi, Huijing, et al. "IDVIRFM: A connectivitpriented VANET routing protocol in
urban scenarios." Intelligent Control and Information Processing (ICICIP), 2013 Fourth
International Conference onEEE, 2013.
http://ieeexplore.ieee.org/xpls/abs_all.jsp?arnumber=6568134
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Comparison and Validation of Synthetic Social Contact Networks for Epidemic
ModelingHuadong Xialiangzhuo CheiMadhav V. Marathe& Samarth Swarup

Abstract: We describe the syhesis of a detailed social contact network of Delhi, India, for
urbanscale epidemiologicaimulations. The network synthesis is done by combining
information from multiple datasources, since social contact information (the set of people a
person comesnito contact with during alay) cannot be obtained through direct surveys. We
compare this network to a previously generatsakial contact network for the city of Los
Angeles, USA, on various structural and dynamical mefriesse networks are comprised o
millions of nodes and hundreds of millions of edggsough the comparison between the two
cities, we show important similarities and differences betweenan regions in different parts
of the world. Epidemic simulations highlight poli@fevantdifferences in outcomes. The
comparison also serves as a validation of the Delhi social contact nef@nétation
methodology, because the LA network generation methodology is a mature technologyathat
been used in many studies and refined through multifdeations, and the Delhi network
showssufficiently similar behavior even though it has been constructed using different data
sources. The differencage observe are expected and explainable in terms of the differing
sociaeconomic and demographeonditions in the two cities.

Subject AreasComputational Epidemiology, Synthetic Populations, Social Contact Networks

Availability: Xia, Huadong, et al. "Comparison and Validation of Synthetic Social Contact Net
works for Epidemic Modeling." (2013ittp://staff.vbi.vt.edu/chenj/pub/NDSSITR13-178.pdf
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Detecting modes of transport from unlabelled positioning sensor datzao Lin,
WenJing Hsu & Zhuo Qi Lee

Abstract: Global positioning systems (GPS) logs recorded in personal devices contain rich
information such as travel patterns, locations of frequent visits and ggent associations.
There have been rather successful attempts in detecting the mode of transport from GPS logs
such as walking, driving or taking a bus, which has found varied appticatHowever, the
bestknown schemes either require tedious manual labelling ortpaiging process (or both).

We present MoDetect (MD), a unsupervised scheme which eliminates the need of manual
labelling and preraining while attaining equal or greataccuracy compared with the best

known supervised methods. MD can also cater for differences in individual's behaviours, and
hence may be more widely applicable than the existing schemes. To achieve this, MD relies on
KolmogorogSmirnov test which offers theoretical assurance when computing similarity
between segments of records. Our analysis shows that the higher speed modes can be better
differentiated through a weighted bootstrapping procedure. We also augment the decisions
with reference to the trangdr probabilities between different modes at locations identified

from the GPS records.

Subject Areasspatiotemporal data mining, GPS data, transportation modes, Kolmogorov
Smirnov test, kernel density estimator

Availability: Lin, Miao, WenrJing Hsu, and Zhuo Qi Lee. "Detecting modes of transport from
unlabelled positioning sensor data." Journal of Location Based Services 7.4 (20130272
http://www.tandfonline.com/doi/abs/10.1080/17489725.2013.819128
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Spatial Transferabity of PersonLevel Daily Activity Generation and Time Use
Models Empirical Assessmeftujan SikderAbdul Rawoof Pinjari

Abstract: An empirical assessment is made of the spatial transferability of pdes@h daily

activity generation and time use modeifsregions in Florida and between Florida and California.
The empirical models are for unemployed adults and are based on the multiple discrete
continuous extreme value structure. The prediction properties of the model are examined first.
The results shedew light on the prediction properties of the multiple discretentinuous

extreme value model that have implications for transferability and that provide insight into how
the model structure could be improved. Two approaches to transferring models are

evduatedr naive transfer and updating model constantaith measures such as log
likelihoodbased metrics, aggregate predictive ability, and model sensitivity to changes in
demographic characteristics. Results suggest that accurate prediction of aggregateeobse
patterns is not an adequate yardstick with which to assess transferability; emphasis should be
placed on model sensitivity to changes in explanatory variables. Updating of constants
improves a transferred model's aggregate prediction ability, butmemtessarily its policy
sensitivity. The extent of transferability between regions within a state is greater than that
across states. Within Florida, there is greater transferability between urban regions (especially
between Southeast Florida and Centrairiéla) than between urban and rural regions.

Subject Areastransferability;multiple discretecontinuous extreme value

Avalilability: Sikder, Sujan, and Abdul Rawoof Pinjari. "Spatial Transferability of Hezgeh
Daily Activity Generation and Tirlése Models: Empirical Assessment.” Transportation
Research Board 92nd Annual Meeting. N63934. 2013.
http://trb.metapress.com/content/f7g6323871357860/
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Household Travel ApReid Ewing

Abstract:{ 2YS 2F (2Rl &@Qa Y24aid OSEAy3 LINRo6fSyazr AyO
and climate change, are prompting states and localities to turn to land planning and urban

design to rein in awmobile use. But how much effect can land planning and urban design have

on automobile use, walking, biking, and transit use?

This chapter describes the 6D household travel app. This application within the Envision
Tomorrow Plus (ET+) suite is perhapsnhinest critical of all. This is because the outputs of this

app feed into many other apps. For example, the vehicle emission app depends on two outputs
of this app, household vehicle miles traveled (VMT) and household vehicle trips (VT). The public
health ap depends on three outputs, walk bike, and transit trip frequency. All told, six apps are
linked to this one app.

Subject Areashealth; vmt; walk; bike; transit; app; vehicle trips

Avalilability: Ewing, Reid. "HOUSEHOLD TRAVEL Wetsity of Utah
http://www.envisiontomorrow.org/storage/research_docs/Household7D_app®13.pdf
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National Survey Respondents as Agents in a Model of Riuglybrid Electric
Vehicle AdoptionMargaret J. EppstejrDonna M. Rizzdrian H.Y. Ledoseh S.
Krupa, & Narind/lanukyan

Abstract: Plugin hybrid electric vehicles (PHEVS) offer the potential to significantly reduce
greenhouse gas emissions, if vehicle consumers are willing to adopt this new technology.
Consequently, there has been much interest in exploring moafd®HEV market penetration.

In prior work, we developed an agebased model (ABM) of potential PHEV consumer
adoption that incorporated several spatial, social, and media influences, to identify nonlinear
interactions among potential leverage points thratly impact PHEV market penetration. In
developing that model, however, the need for additional data to properly inform both the
decisionmaking rules and agent initialization became apparent. To address these issues, we
recently conducted and analyzed axtensive consumer survey; in this work, we modify the
ABM to reflect the survey findings. We create a #o@ne correspondence between agents in
the model and survey respondents, thus obtaining realistic distributions of -carsslated

agent attributesBased on our analysis of survey responses, our modified model includes
dynamicallychanging attitudes subject to social and media influences, a RétEology
threshold component, a multinomial logistic prediction of willingness to consider a compact
PHE/, and a delay discounting function that predicts the amount agents are willing to pay up
front for greater fuel savings. Results of 10 sursaged ABM scenarios are reported with
important implications for policynakers and manufacturers. We believe tlsatch close
integration of consumer surveys and the design of ABMs is a key step in the development of
useful decisiorsupport models

Subject AreasPlugin hybrid electric vehicles (PHEVS); agemsed model; market penetration;
electric vehicle adoptionzehicle choice simulation, vehicle choice syrve

Availability: Eppstein, Margaret J., et al. "National Survey Respondents as Ageatshiodel
of PlugIn Hybrid Electric Vehicle Adoption."
http://www.cems.uvm.edu/~meppstei/personal/ABMpaperAsSubmitte@@RA.pdf
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IRoad: A Framework For Scalable Predictive Query Processing On Road
Networks Abdeltawab M, Hendawi Jie Ba& Mohamed F. Mokbel

Abstract: This demo presents the iRoad framework for evaluating predictive queries on moving

objects for road netwdts. The main promise of the iRoad system is to support a variety of

common predictive queries including predictive point query, predictive range query, predictive

KNN query, and predictive aggregate query. The iRoad framework is equipped withl datave

structure, named reacHality tree, employed to determine the reachable nadi®r a moing

objectg A 1 KA Y | & LIS O.AnUaBtRhe FedrhatilitySredipfuiveS thetspace around

SIFOK 202800 Ay 2NRSNJ G2 &A 3y ANRoddlis yhleftodscaMBpR dzOS (i
to handle real road networks with millions of nodes, and it can process heavy workloads on

large numbers of moving objects. During the demo, audience will be ableci@attwith iRoad

through a weldesigned Graphical User Intace to ssue different types of predive queries

on a real road network, to obtain the predictive haaap of the area of interest, to follovhe
creation and the dynamicupl 4GS 2F (GKS NBFOKFoAfAGe GNBS | NPc
Uyl t$El YIRyS G(KS aeaidsSy STUOASyOe IyR aOlFftl oAt

Subject Areaspredictive point query; reachability tree; road network

Avalilability: Hendawi, Abdeltawab M., Jie Bao, and Mohamed F. Mokbel. "iRoad: a framework
for scalable predictive query processing on ro@tiworks." Proceedings of the VLDB
Endowment 6.12 (2013): 126265.http://dl.acm.org/citation.cfm?id=2536291
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Analysis of European mobility surveys and their potential to support studies on
the impact of electric vehicles on energy and infrastructuneeds in Europe
Guzay Pasaoglua, Alyona Zubaryevaa, Davide Fiorelloc & Christian Thiel

Abstract: Projections show that CO2 emissions from road transport will continue to rise in the
future if adequate policy measures are not implemented. Electrically ninredicle (EDV)
deployment is one way to reduce the CO2 emissions. EDV drive and charge patterns determine
the resulting electricity demand, emission reductions, future infrastructure requirements and

the integration of nordispatchable renewable electrigi In order to analyse the impact of

EDVs on European energy and infrastructure needs, the driving patterns of potential EDV users
should be analysed. Due to the lack of sufficient historical representative data on driving
patterns with EDVs, this studyalyses whether European national travel surveys (NTS) can be

a potential data source to derive usage patterns for EDVs. We perform aanatgsis of NTS

from 9 European countries to assess their adequacy for analysing the impacts of EDVs on the
Europearelectricity system. Several gaps in data availability and comparability are identified.
Except for the UK, European NTS are not detailed enough to assess EDV charging profiles, which
is also due to the methodological differences used for NTS data cofienttbe various

countries. We conclude that a dedicated survey needs to be developed to reliably estimate EDV
charging profiles

Subject AreasElectric vehicles; European national travel surveys; Charging profiles

Avalilability: Pasaoglu, Guzay, et ahrialysis of European mobility surveys and their potential
to support studies on the impact of electric vehicles on energy and infrastructure needs in
Europe.” Technological Forecasting and Social Change (2013).
http://lwww.sciencedirect.com/science/articlgli/S004016251300228X
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Chapter 4: Spatial Structure and Travel Trends in Commuting and Non
Commuting Travel in US Metropolitan Are&eter Gordon & Bumsoo Lee

Abstract:Whether we consider commuting or nonwork travel, the data and findings we
describedrevealthat, in spite of the continued spreading out of cities, the effect on traffic

conditions (measured bgverage travel times) is remarkably benign. Transportation economists

often point to the absence gieakload pricing on most urban roads and then-price

rationing €rowding) that results. Indeedraffic congestion is cited as a major complaint by

many Americans. But in spite of all this, iinteresting that aggregate travel time measures

show no significant deterioration as the population ysand as cities spread. These results

are perhaps counteintuitive unless we consider the possibility tHahd markets are able to
accommodate the céocations of many origins and destinations so tregisonable travel times

remain available to most pgde. In aworld of secornd S& G 0 Y I V& Ad YAINBIAS G F YR Y
GLIRtAOE FTlIAfdINBaéVLSET (GKSaS NBadAZ §a gAaftf O2YF2N

Subject Areasaverage travel times; pedkad pricing; norprice rationing; crowding

Availability: A chapter for thdnternational Handbook on Transport and Development edited
by Robin Hickman, David Bonilla, Moshe Givoni, and David Banister. Cheltenham, UK: Edward
Elgar: September 201Bitp://www -cf.usc.edu/~pgordon/pdf/GORDON_LEE_SEP_25 2013.pdf
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A process for trip pypose imputation from Global Positioning System ddta
Shen & Peter R. Stopher

Abstract: Global Positioning System (GPS) devices have been applied in travel data collection
for much of the past decade to improve data quality. These devices can recotiommgime,

and travel speed. However, trip purposes currently cannot be recorded automatically by the
devices, therefore, the accuracy of purpose imputation becomes important to improve the
quality of travel survey data. This paper proposes an improvedgss which introduces some
additional information (e.g., activity duration, tour information) for trip purpose imputation. An
application of this approach is reported in this paper based on a Global Positioning System
survey in the Greater Cincinnati ieg to show the improvement in the accuracy of trip

purpose detection over more conventional method¢hether we consider commuting or
nonwork travel, the data and findings we described revkat, in spite of the continued
spreading out of cities, the f&fct on traffic conditions (measured layerage travel times) is
remarkably benign. Transportation economists often point to the absenpeaikload pricing

on most urban roads and the neprice rationing (crowding) that results. Indeddaffic

congestim is cited as a major complaint by many Americans. But in spite of all this, it is
interesting that aggregate travel time measures show no significant deterioration as the
population growsand as cities spread. These results are perhaps coummigitive unless we
consider the possibility thdand markets are able to accommodate thelooations of many
origins and destinations so the¢asonable travel times remain available to most people. In a
world of seconeb S& G 0 Y I y¥& Ad YINSBIAS (0 RY R I I yAANB@BIDHETA O KSa S
comfort some and surprise others.

Subject AreasGPS survey; Trip purpose imputation; Fbased information

Availability: Shen, Li, and Peter R. Stopher. "A process for trip purpose imputation from Global
PositioningSystem data." Transportation Research Part C: Emerging Technologies 36 (2013):
261-267.http://www.sciencedirect.com/science/article/pii/S0968090X13001848
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Partnership to Develop an Integrated, Advanced Travel Demand Model and a
FineGrained TimeSensitiveNetwork Mark Bradley; John Bowman; Mohammed
Hadi; Ram Pendyala; Chandra Bhat; Travis Waller; North Florida Transportation
Planning Organization

Abstract: The primary objective of the C10A project is to test the principal of making

operational a dynamic tegrated modetan integrated, advanced travdemand model with a
fine-grained, timeRSLISY RSy i ySG¢2N] = FyR (2 RSY2yadaNras
validation tests and policy analyses. This integrated model system is necessary because most
currenttravel models are not sufficiently sensitive to the dynamic interplay between travel

behavior and network conditions, and are unable to reasonably represent the effects of
transportation policies such as variable road pricing and travel demand managetraages.
Secondary project goals include producing a transferrable process and sample data that can be
dzZaSR Ay 20KSNJ NB3IA2yazs RSY2yadaNIGAy3 |y SFFSO
incorporating knowledge from other SHRP 2 efforts such as CO#h¢pramd CO5 (operations)

and addressing travel time reliability in travel models. This report describes the tools

incorporated into the integrated model system, the data required to implement these tools,
modifications to the tools that were necessaryaochieve this integration, and results of a set

sensitivity tests of the integrated model system.

Subject Areastraveldemand model; timedependent network;

Avalilability: DRAFT, PREPUBLICATION, and NOT EDITED. "Partnership to Develop an Integrated,
Advarced Travel Demand Model and a F@eained TimeSensitive Network." (2013).
http://onlinepubs.trb.org/onlinepubs/shrp2/SHRP2prepubC10Areport.pdf
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Supporting largescale travel surveys with smartphonesA practical approach
Philippe Nitsche, Peter Widhal®imon Breuss, Norbert Brandle, Peter Maurer

Abstract: Collection of travel data is a key task of transportation modeling. Data collection is
currently based on costly and timietensive questionnaires, and can thus only provide limited
crosssectional coerage and inadequate updates. There is an urgent need for technologically
supported travel data acquisition tools. We present a novel approach for supporting travel
surveys using data collected with smartphones. Individual trips of the person carrying the
phone are automatically reconstructed and trip legs are classified into one of eight different
modes of transport. This task is performed by an ensemble of probabilistic classifiers combined
with a Discrete Hidden Markov Model (DHMM). Classification isthan features extracted
FTNRY GKS Y2GA2y GNI2SOU2NE NBO2NRSR o0& (KS ay
embedded accelerometer. Our approach can cope with GPS signal losses by including
positioning data obtained from the mobile phone celtwerk, and relies solely on

accelerometer features when the trajectory cannot be reconstructed with sufficient accuracy.
To train and evaluate the models, 355 h of probe travel data were collected in the metropolitan
area of Vienna, Austria by 15 voluntsasver a period of 2 months. Distinguishing eight

different transportation modes, the classification results range from 65% (train, subway) to 95%
(bicycle). The increasing popularity of smartphones gives the proposed method the potential to
be used on a wle-spread basis and can complement existing travel survey methods.

Subject AreasSmartphones; Mobility data; Travel survey; Accelerometer; GPS; Transport
modes;Mode detection

Availability: Nitsche, Philippe, et al. "Supporting largeale travekurveys with smartphones\
practical approach.” Transportation Research Part C: Emerging Technologies (2013).
http://www.sciencedirect.com/science/article/pii/S0968090X13002325
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Estimating the Distribution of Welfare Effects Using Quantietefan Hoderlei
and Anne Vanhems

Abstract: This paper proposes a framework to model empiticelelfare e

ects that are assoated with a price change in a population of heterogeneous consumers which
is similarto Hausman and Newey (1995), but allows for moreegahfams of heterogeneity.
Individual demands are characterized by a general model which is nonparametric in the
regressors, as well as monotonic in unobserved heterogeneity. In this setdpsiygrovide

and discuss conditions under which the heterogeneoeave dfects are idenfied,and
establish constructive iderfication. We then propose a sample counterpastimaor, and
analyze its large sample properties. For both idcdtion and estimation, wdistinguish
between the cases when regressors ak@genous and when they are endagaus. Finally, we
apply all concepts to measuring the heterogeneofis@ of a chance ajasoline price using US
consumer data anfind very substantial ffierences in individuadffects across quantiles.

Subject AreasWelfare, Consumer Surplus, PridéeEt, Nonparametric, Quantile, Endogeneity,
Compensating Variation.

Availability: Hoderlein, Stefan, and Anne Vanhems. "Estimating the Distribution of Welfare
Effects Using Quantiles.” https://www2.bc.edu/~hoderlei/HVVaet Sep13.pdf
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Understanding the Impact of Face Mask Usage Through Epidemic Simulation of
Large Social NetworkSusan M. Mniszewski; Sara Y. Del Valle; Reid Priedhorsky;
James M. Hyman; Kyle S. Hickman

Abstract: Evidence from the 2003 SARS epidemic an® 2IIN1 pandemic shows that face
masks can be an effective ng@marmaceutical intervention in minimizing the spread of

airborne viruses. Recent studies have shown that using face masks is correlated to an
AYRA@GARdzZI £ Q& | 3S | yR 3 &R &ddiore fikilBtdlearh :1d6k f S a
than males or youths. There are only a few studies quantifying the impact of using face masks
to slow the spread of an epidemic at the population level, and even fewer studies that model
their impact in a population fere the use of face masks depends upon the age and gender of
the population. We use a statef-the-art agentbased simulation to model the use of face

masks and quantify their impact on three levels of an influenza epidemic and compare different
mitigation scenarios. These scenarios involve changing the demographics of mask usage, the
adoption of mask usage in relation to a perceived threat level, and the combination of masks
with other nonpharmaceutical interventions such as hand washing and sociahdista Our
results shows that face masks alone have limited impact on the spread of influenza. However,
when face masks are combined with other interventions such as hand sanitizer, they can be
more effective. We also observe that monitoring social intésystems can be a useful

technique to measure compliance. We conclude that educating the public on the effectiveness
of masks to increase compliance can reduce morbidity and mortality.

Subject AreasSocial networks; pandemic; influenza;

Availability: Mniszewski, Susan M., et al. "Understanding the Impact of Face Mask Usage
Through Epidemic Simulation of Large Social Networks." Theories and Simulations of Complex
Social Systems. Springer Berlin Heidelberg, 20:4197
http://link.springer.com/chaper/10.1007/9783-642-391491 8
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Sustainable Transport Data Collection and Application: China Urban Transport
DatabaseTian Jiang, Zhongyi Wu, Yu Song, Xianglong Liu, Haode Liu, Haozhi
Zhang

Abstract: Transport policy making process of national and local gawernis should be

supported by a comprehensive database to ensure sustainable and healthy development of
urban transport. China Urban Transport Database (CUTD) has been built to play such a role. This
paper is to make an introduction of CUTD framework indgdiser management, data

warehouse and application modules. Considering the urban transport development features of
Chinese cities, sustainable urban transport development indicators are proposed to evaluate
public transport service level in Chinese atitnternational urban transport knowledge base is
developed as well. CUTD has been applied in urban transport data processing, urban transport
management and urban transport performance evaluation in national and local transport
research agencies, opera®and governments in China, and it will be applied to a broader

range of fields.

Subject Areasurban transport; database; public transport

Availability: Jiang, Tian, Zhongyi Wu, Yu Song, Xianglong Liu, Haode Liu, and Haozhi Zhang.
"Sustainable TranspoBRata Collection and Application: China Urban Transport Database."
http://scholar.google.com/scholar?hl=en&g=Sustainable+Transport+Data+Collection+and+Appl
ication%3A+China+Urban+Transport+Database&as_sdt=1%2C9&as_sdtp=
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SimulationsNidhi Parikh

Abstract: Synthetic populationsteempt to capture population dgamics of a geographic region
and hence are widely used largescale multiagent applications simulating reebrid
phenomena. Hwever, current synthetic populations aneostly static | individuals are
assumed to perform samdaily routine every dayMy thesis aims at taking thierst step

towards making\ U livé" sydthetic ppulation that would update autmatically to rélect
changes in the real population, by aorporating information from social media and other online
data resources. As an initial step, | have extended syntpefclation model for Washington
DC metro area to includeansient (tourists and business travelepg)pulation. Thigs done by
combining data from various online anéflone data resources by hand. This subpopulation
which keepshanging with time, has also shown to have an importiféct on disease
dynamics of the city. Next, | proposeuse informaion from socidmedia to improve activity
patterns of individuals using hidden seiarkov model.

Subject AreasSynthetic Population, Social Media, Hidden SktarkovModel

Availability: Parikh, Nidhi. "Towards live synthetic popidas for largescale realistic
multiagent simulations." Proceedings of the 2013 international conference on Autonomous
agents and multagent systems. International Foundation for Autonomous Agents and
Multiagent Systems, 2018ttp://trid.trb.org/view.aspx?id=1242302
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Ordered and Unordered Discret€ontinuous Models: A Comparative Analysis
for Household Vehicle Holding and Mileage Travelled DecisiGiglo, Cinzia; Liu,
Yangwen; Tremblay, Jedichel

Abstract: Integrated models for household vehicle tiwig and mileage travelled are used for
strategic planning and are necessary to analyze policies concerning congestion management,
land use, fuel consumption, energy pricing, and pollution. A number of studies have
demonstrated that unordered behavioral mdels perform better than ordered mechanisms for
vehicle holding decisions. Those comparative studies have been conducted for the discrete part
only and are often of logit type. Probit type models are usually adopted for joint discrete
continuous decisionfor the flexibility offered by the multivariate normal to capture

correlations across the two independent variables. Ordered probit models are in general
preferred to unordered probit for the saving in computational costs deriving from the closed
mathematcal form of the choice probabilities. In this study, the authors extend to ordered
probit a previous discreteontinuous model based on a density estimation approach with
unrestricted correlation between the discrete and the continuous parts. A comparatialysis

is then performed using data extracted from the 2001 and 2009 National Household Travel
Survey (NHTS) data. Estimation results show that diso@ténuous ordered probit are

superior to unordered structures in terms of goodness of fit. Moddglliaptions for policy

analysis reveals that density and driving cost only affect marginally vehicle holding decisions
and annual miles driven. Those results seem to be stable across 2001 and 2009.

Subject AreasAutomobile ownership; Automobile travel; Ghe models; Households;
Population density; Probits; Vehicle miles of travel

Availability: Cirillo, Cinzia, Yangwen Liu, and J8achel Tremblay. "Ordered and Unordered
DiscreteContinuous Models: A Comparative Analysis for Household Vehicle Holding and
Mileage Travelled Decisions." Transportation Research Board 92nd Annual Meeting- No. 13
3965. 2013http://trid.trb.org/view.aspx?id=1242302
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Development and Calibration of a Long Distance Rawger Traffic Assignment
Model Wen Wang; Bruce X. Wang; JIbgng

Abstract: This paper studies the assignment of long distance passeéraggc on a highway
corridor network. First, we propose a traditional model for the dpdistance traffic assignment
considering interactions with local commuter traffic. It adsses the effect of local sub
networks on highway corridors. An interactive algorithm is developed to solve for the exact
solution. Then, to address the potential computational issues that ariseihea
decomposition method iproposed by introducing aew concept of corridor elasticity. An
assignment procedure for long distance passenger traffic is developed accordingly. Numerica
tests show that the proposedecomposition method makes significant improvements in
computational performance at a small loslsoptimality. This decomposition method well
approximates the exact assignment from the traditional formulation, especially when the
highway corridors areearsaturation. The proposedecomposition method appears practical
for application.

Subject AreasLong distance passenger travel, Bistsed traffic assignment, Capacity
elasticity

Availability: Wang, Wen, Bruce X. Wang, and Jing Dong. "Development and Calibration of a
Long Distance Passenger Traffic Assignment Model 5." Development 3 (2013): 4.
http://docs.trb.org/prp/13-4108.pdf
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Multiple DiscreteContinuous Model of Activity Type Choice and Time Allocation
for Home-Based Nonwork ToursYou, Daehyun; Garikapati, Venu M.; Konduri,
Karthik Charan; Pendyala, Ram M.; Vovsha, Peter; Livshits, Vladimir

Abstract: Transferring trip rates to areas without local survey data is a common practice which
is typically performed in an aloc fashion using househelthsed cros€lassification tables.

This paper applies a ruleased method called decision tree to @dep individuallevel trip
generation models for eight different trip purposes as defined in the National Household Travel
Survey data (NHTS 2009) in addition to their daily vehicle miles traveled (VMT). For each trip
purpose, the models are then obtainéy finding the besfitted statistical distribution to each

one of the final decision tree clusters while considering the correlation between different trip
purposes. The rulased models utilize several soddlemographic and landse explanatory
variables and are sensitive to changes in demographics. The performance of the models are
then tested and validated in a transferability application to Phoenix Metropolitan Region. These
models can be employed in a disaggregate microsimulation framework to genei@ with
different purposes at individual or household level. They can also be used as an alternative
solution for trip generation step of a conventional four step travel demand model.

Subject AreasActivity choices; Choice models; Methodology; Tiffr@vel demand

Availability: You, Daehyun, et al. "Multiple Discre@ontinuous Model of Activity Type Choice
and Time Allocation for HorABased Nonwork Tours." Transportation Research Board 92nd
Annual Meeting. No. £8266. 2013http://trid.trb.org/view. aspx?id=1243061
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Investigating the Transferability of Individual Trip Rates: Decision Tree Approach
Fasihozaman Langerudi, Mehran; Hossein Rashidi, Taha; Mohammadian, Abolfazl

Abstract: Transferring trip rates to areas without local survey data is a compnactice which

is typically performed in an aloc fashion using househelthsed cros€lassification tables.

This paper applies a ruleased method called decision tree to develop individeakl trip
generation models for eight different trip purposas defined in the National Household Travel
Survey data (NHTS 2009) in addition to their daily vehicle miles traveled (VMT). For each trip
purpose, the models are then obtained by finding the bigstd statistical distribution to each
one of the final deision tree clusters while considering the correlation between different trip
purposes. The rulbased models utilize several soddlemographic and landse explanatory
variables and are sensitive to changes in demographics. The performance of the miedels a
then tested and validated in a transferability application to Phoenix Metropolitan Region. These
models can be employed in a disaggregate microsimulation framework to generate trips with
different purposes at individual or household level. They canlasesed as an alternative
solution for trip generation step of a conventional four step travel demand model.

Subject AreasbDecision trees; Demographics; Social factors; Travel demand; Trip generation;
Trip purpose; Vehicle miles of trayBlata transfersSociodemographics; Transferability

Avalilability: Fasihozaman Langerudi, Mehran, Taha Hossein Rashidi, and Abolfazl
Mohammadian. "Investigating the Transferability of Individual Trip Rates: Decision Tree
Approach." Transportation Research Board 92mtiual Meeting. No. :8218. 2013.
http://trid.trb.org/view.aspx?id=1240410

NHTS Compendium 2013 Page208



Add-On Program for National Household Travel Survey: Experience of
Stakeholders and Best Practices to Maximize Program Ben8téphanie S. Ivey;
Daniel A. Badoe; Stephen Edwards

Abstract: The National Household Travel Survey (NHTS) is conducted by FHWA every 5 to 7
years to determine the travel characteristics of the American public. In 1990, FHWA began
offering the addon program, which allowed state departments of transportati®OTs) and
metropolitan planning organizations (MPOs) to purchase additional sample data for their local
areas. In the 2009 NHTS, the Tennessee DOT purchasexh adanple data for use by the state
DOT and MPOs. To derive the most benefit from the da@ Tennessee DOT sponsored a
study to determine how previous aéoh program participants had used the samples and what
lessons the participants had learned in those applications, as well as to identify the best
practices to maximize program benefits. t&dature review and Internet and phone surveys
were used to ascertain this information. The major findings of the study included (a) thenadd
participants' opinion that the program was a cestective way of obtaining data that are
consistent at the loal, state, and national levels; (b) the use of the data in a wide variety of
transportation planning applications; (c) the handling of the encountered challenges through
greater communication between the adzh participants and FHWA, particularly during th
surveyplanning phase; and (d) the compilation of a set of best practices to improve theradd
experience.

Subject AreasHousehold travel surveyAddon program; NHTS uses

Availability: Ivey, Stephanie S., Daniel A. Badoe, and Stephen EdwardsOt¥eidgram for
National Household Travel Survey." Transportation Research Record: Journal of the
Transportation Research Board 2291.1 (2012)-102
http://trb.metapress.com/index/G1195573527X206R.pdf
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Non-coverage Errors in Travel Surveys Due to Mobit@fe Only Households
Sanghoon So\sad Khattaland NakKyeong Kim

Abstract:National and regional household travel surveys have conventionally sampled landline
telephone households through listssisted random digit dialing. However, a recent increase in
GY20 At S LIKBsshdds feslultsdnéeithé nasoverage or undecoverage of a growing
segment of the population. This can potentially cause a substantial bias in the
representativeness of travel behavior toward the target population. To cover mphdee

only households, an addrebased sampling method is of interest. This study explores whether
the characteristics and travel behavior of mobile phone only households differ from those of
households with landline telephones. In addition, this studgmgifies the extent of non

O2@SNI 3S SNNRBNBR Ay GKS adNwsSea Ay GSNyxya 27F (K
data, the mobile phone only sample (N=2,988) was compared with the landline telephone
sample (N=7,774) drawn from the 2008 Nationapitdl Region Household Travel Survey.

Results show that the mobile phone only sample consists of relatively more-piergen

households, younger individuals, and Blacks/Asians/Hispanics, which are generally identified as
hard-to-reach groups. Statistitanodels were developed to examine differences in travel

behavior (e.g., tripnaking), suggesting that the mobile phone only households make more
transit (27%) and walking (18%) trips. This is partly due to the spatial distribution of the
residential locabns between the two groups, which are found to be statistically significant.
Regarding noftoverage errors, results show that the inclusion of the mobile phone only
households can reduce the errors, especially for transit and walking travel behaviors. The
implications for tavel survey methods are furtheliscussed.

Subject AreasHousehold travel surveyandom digit dial sampling; addrebased sampling;
mobile phoneonly; spatial distribution permutation test transit trip; walking trip

Availability: Son, Sanghoon, Asad Khattak, and-Kg&ong Kim. "NoCoverage Errors in Travel
Surveys Due to Mobile Phone Only Households." Submitted to 92nd Annual Meeting of
Transportation Research Board. Vol. 16. 20it://docs.trb.org/prp/13-2028.pdf
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On the EBmation and Application of Flexible Unordered Spatial Discrete Choice
Models Raghuprasad Sidharthan

Abstract:Unordered choice models are commonly used in the field of transportation and
several other fields to analyze discrete choice behavior. In thedesde, there have been
substantial advances in specifying and estimating such models to allow unobserved taste
variations and flexible error covariance structures. However, the current estimation methods
are still computationally intensive and often laledown when spatial dependence structures
are introduced (due to the resulting high dimensionality of integration in the likelihood
function). But a recently proposed method, the Maximum Approximate Composite Marginal
Likelihood (MACML) method, offers affective approach to estimate such models. The
MACML approach combines a composite marginal likelihood (CML) estimation approach with
an approximation method to evaluate the multivariate standard normal cumulative distribution
(MVNCD) function. The compteslikelihood approach replaces the likelihood function with a
surrogate likelihood function of substantially lower dimensionality, which is then subsequently
evaluated using an analytic approximation method rather than simulation techniques. This
combindion of the CML with the specific analytic approximation for the MVNCD function is
effective because it involves only univariate and bivariate cumulative normal distribution
function evaluations, regardless of the dimensionality of the problem.

For my dissrtation, | have four objectives. The first is to evaluate the performance of
the MACML method to estimate unordered response models by undertaking a Monte Carlo
simulation exercise. The second is to formulate and estimate a spatial and temporal unordered
discrete choice model and apply this model to a land use change context and to the mode
choice decision of school children. The third objective is to formulate a random coefficient
model with nornormal mixing distributions on model parameters which carebgmated
using the MACML approach. Finally, the fourth objective us to propose an improvement to the
MACML method by incorporating a second order MVNCD function that is more accurate and
evaluate its performance in estimating parameters for a varietyoélel structures.

Subject Areasdiscrete choice behavipMACML; MVNCD; Monte Carlo

Availability: Sidharthan, Raghuprasad. On the Estimation and Application of Flexible Unordered
Spatial Discrete Choice Models. Diss. University of Texas, 2012.

http://re positories.lib.utexas.edu/bitstream/handle/2152/19561/sidharthan_dissertation 2012
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On Generalizing the Multiple Discret€ontinuous Extreme Value (MDCEV)
Model Marisol Andrea Castro

Abstract: The overall goal of the dissertation is to contribute to the growing literature on

multiple discretecontinuous (MDC) choice models. In MDC choice situations, consumers often
encounter two interrelated decisions at a choice instangwhich alternative(sjo choose for
consumption from a set of available alternatives, and the amount to consume of the chosen
alternatives. In the recent literature, there is increasing attention on modeling MDC situations
based on a rigorous underlying mieeconomic utilitymaximization framework. Among these
models, the multiplediscrete continuous extreme value MDCEV model (Bhat, 2005, 2008)
provides a number of advantages over other models. The primary objective of this dissertation
is to extend the MDCEV framework to asunodate more realistic decisiamaking processes

from a behavioral standpoint. The dissertation has two secondary objectives. The first is to
advance the current operationalization and the econometric modeling of MDC choice situations.
The second is to caribute to the transportation literature by estimating MDC models that

LINE DARS yS¢g AyardakKiaa 2y AYRAQDGARIzZ £ AQ GNI @St
MDCEV model include: (1) To formulate and estimate a latent choice set generation model
within the MDCEYV framework, (2) To develop a random utilitged model formulation that

extends the MDCEV model to include multiple linear constraints, and (3) To extend the MDCEV
model to relax the assumption of an additively separable utility functioe.mbthodologies
developed in this dissertation allow the specification and estimation of complex MDC choice
models, and may be viewed as a major advance with the potential to lead to significant
breakthroughs in the way MDC choices are structured and im@hed. These methodologies
provide a more realistic representation of the choice process. The proposed extensions are
applied to different empirical contexts within the transportation field, including participation in
and travel mileage allocated to nemork activities during various time periods of the day for
workers, participation in recreational activities and time allocation for workers, and household
expenditures in disaggregate transportation categories. The results from these exercises clearly
underline the importance of relaxing some of the assumptions made, not only in the MDCEV
model, but in MDC models in general.

Subject Areasmultiple discretecontinuous (MDC) choice models

Avalilability: Castro, Marisol Andrea. On generalizing the multipéemtecontinuous extreme
value (MDCEV) model. Diss. Universityafas, Q12.
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Quantifying Key Errors in Household Travel Surveys: Comparison reddta-
Digit-Dial Survey and AddresBased Surveyon, Sanghoon; Khattak, Asad; Wang,
Xin; Agnello, Paul; Chen;¥un

Abstract:ldentifying and minimizing potential errors in household travel surveys can facilitate
collecting more representative and accugadata. Through a comparison of two recent travel
surveys with census data, this paper presents how sampling, noncoverage, nonresponse, and
measurement errors work their way into surveys. The 2009 National Household Travel Survey
(NHTS) Ad®n in Virginiavas implemented with a comprehensive survey instrument and
randomtdigit-dial (RDD) sampling. The 2008 National Capital Region Household Travel Survey
collected behavioral data with a concise instrument, while adopting adeyased sampling

(ADD). Focusingn a common area of Northern Virginia, this study examined differences in
sociodemographics and travel behavior of the extracted samples (N =597 and N = 3,581,
respectively). Results show that the ADD survey collected data on more-jgerglkan

household, younger individuals, and Hispanics and Mexicans, which are generally identified as
hardto-reach groups. A comparison of the two samples with the census data shows that the
ADD sample was more representative of the population and area, partly becatrse of

inclusion of mobile phongonly households (28%), which were not fully covered in RDD. To
guantify a measurement error, this study estimated rigorous statistical models in regard to
reported trip frequency. Results show that the NHTS captured 10% tmpse partly as a result

of diary instructions and the presence of walking and biking questions in the instrument. Details
of other errors and implications for reducing key survey errors are discussed.

Subject AreasRandom Digit Dial, Addrebssed Samlng, singleperson household, hispanics

Availability: Son, Sanghoon, et al. "Quantifying Key Errors in Household Travel Surveys 3."
Transportation Research Board 92nd Annual Meetim.130552.
http://trb.metapress.com/content/07001722v665w3g2/?genre=article&id=doi%3a10.3141%?2f
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Vehicle Ownership Modeling Framework for the State of Maryland: Analysis and
Trendsfrom 2001 and 2009 NHTS Ddafanzia Cirillo and Yangwen Liu

Abstract: This paper presents a vehicle ownership modeling framework for the state of
Maryland estimated on data extracted from the 20&dd 2009 National Household Travel
Survey. The framework consists of vehicle ownership models and vehicle usage models; the
models arebased on a wide variety of sociodemographics, asd variables, and operating
O2aid ¢KS Y2RSfaQ NBa&dzZ 4 showtRat chdages iRiSchidie@idy 3
unemployment rate or compact development have little effect on viehisvnership rates.
Neverthelessthe combined effect of high density and increase in fuel cost produce a significant
reduction in vehicle usage. The vehicle ownership medgmated on 2001 data has been
successfully incorporated into the Maryland StatéeTransportation Model (MSTM).

Subject AreasVehicles; sensitivity analysis; Maryland; Surveys; Transportation Models

Availability: Cirillo, Cinzia, and Yangwen Liu. "Vehicle Ownership Modeling Framework for the
State of Maryland: Analysis and Treridsm 2001 and 2009 NHTS Data." Journal of Urban
Planning andevelopment 139.1 (2013):111.
http://ascelibrary.org/doi/pdf/10.1061/(ASCE)UP.198344.0000128
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Spread and control of influenza in two groups: A mod2IP. Misraa, D.K. Mishra

Abstract Influenza, or the flu, is a common respiratory disease caused by influenza virus. The
flu spreads easily from person to person through coughing, sneezing and hands touching your
eyes, mouth or nose. In order to study the spread of influenza an econontis $tased

structured model has been proposed and analyzed in this paper. In the proposed model the
total underling populations is divided into two subpopulations, consisting of persons having
higher and lower economic status. For the control of the diséalsas been assumed in the

model that susceptibles of both the subpopulations are vaccinated at a constant rate. Linear
and nonlinear stability analyses of the model have been carried out. From the analysis we have
derived the control reproductive numbétc which involves vaccination rate and vaccine

efficacy. We have also found from the stability analysis that the disease free equilibrium point is
locally asymptotically stable for Rc < 1 and unstable for Rc > 1. Further, we have proved that a
unique endenic equilibrium point will exist when Rc > 1. Thus, we have concluded from the
analysis of the model that the disease will either die out or will remain endemic depending on
the value of control reproductive number.

Subject Areasinfluenza

Availability: Misra, O. P., and D. K. Mishra. "Spread and control of influenza in two groups: A
model." Applied Mathematics and Computation 219.15 (2013): 78:535.
http://www.sciencedirect.com/science/article/pii/S0096300313001823
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Evaluating strategies for pandemresponse in Delhi using realistic social
networks Huadong Xia; Kalyani Nagaraj; Jiangzhuo Chen; Madhav V. Marathe

Abstract We analyze targeted layered containment strategies to contain an influenza
pandemic in the National Capital Territory of India (NGricluding New Delhi and its

surrounding areas). A key contribution of our work is to synthesize a realistic indibialsed

social contact network for N@Tusing a wide variety of open source and commercial data. New
techniques were developed to infelily activities for individuals using aggregate data

published in transportation science, combined with human development surveys and targeted
local surveys. The resulting social contact network is the first such network constructed for any
urban regionof India. The time varying spatially explicit network has over 13 million people and
more than 200 million peoplpeople contacts. The network has several interesting similarities
and differences as compared to similar networks for US cities. As a sdepnave use a high
performance computing based modeling environment to study how an influBkeallness (ILI)
would spread over the NAThetwork. We also analyze well understood pharmaceutical and
non-pharmaceutical containment strategies to contrgbandemic outbreak. Our methodology
builds on earlier work in this area. The results suggest: (i) pharmaceutical containment
strategies typically are more effective than rpharmaceutical for NCITresidents; (ii) the

epidemic dynamics of the region aremtgly influenced by activity pattern and demographic
structure of the local residents; (iii) a high resolution social contact network helps us make a
better public health policy. To the best of our knowledge this is the first such study in the Indian
sub-continent.

Subject Areaspandemic response; activity interdependence

Avalilability: Xia, Huadong, et al. "Evaluating strategies for pandemic response in Delhi using
realistic social networks." NDSSL Technical RepebtL3Virginia Tecli2013). SpringeMew
York, 2013. 597. http://staff.vbi.vt.edu/chenj/pub/NDSSITR13-016.pdf
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Modeling the Impact of Behavior Changes on the Spread of Pandemic Influenza
Del Valle, Sara Y., Susan M. Mniszewski, and James M. Hyman

Abstract:We use mathematical models &ssess the impact of behavioral changes in response
to an emerging epidemic. Evaluating the quantitative and qualitative impact of public health
interventions on the spread of infectious diseases is a crucial public health objective. The recent
avian inflenza (H5N1) outbreaks and the 2009 H1IN1 pandemic have raised significant global
concerns about the emergence of a deadly influenza virus causing a pandemic of catastrophic
proportions. Mitigation strategies based on behavior changes are some of the didy®p

available in the early stages of an emerging epidemic when vaccines are unlikely to be available
and there are only limited stockpiles of antiviral medications. Mathematical models that

capture these behavior changes can quantify the relative imphdifferent mitigation

strategies, such as closing schools, in slowing the spread of an infectious disease. Including
behavior changes in mathematical models increases complexity and is often left out of the
analysis. We present a simple differential etjom model which allows for people changing

their behavior to decrease their probability of infection. We also describe a-Ergle agent

based model that can be used to analyze the impact of isolation scenarios such as school
closures and feabased hone isolation during a pandemic. The agéaised model captures
realistic individualevel mixing patterns and coordinated reactive changes in human behavior in
order to better predict the transmission dynamics of an epidemic. Both models confirm that
changes in behavior can be effective in reducing the spread of disease. For example, our model
predicts that if school closures are implemented for the duration of the pandemic, the clinical
attack rate could be reduced by more than 50%. We also verify that wherventions are

stopped too soon, a second wave of infection can occur.

Subject Areaspandemic influenza; epidemic;

Availability: Del Valle, Sara Y., Susan M. Mniszewski, and James M. Hyman. "Modeling the
Impact of Behavior Changes on the Spread ofdearic Influenza."” Modeling the Interplay

Between Human Behavior and the Spread of Infectious Diseases. Springer New York,-2013. 59
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Integrated Multi-Network Modeling Environment for Spectrurklanagement
Beckman, Richard, Karthik Channakeshava, Fei Huang, Junwhan Kim, Achla
Marathe, Madhav Marathe, Guanhong Pei, Sudip Saha, and Anil Kumar S.
Vullikanti

Abstract:We describe a first principles based integrated modeling environment to stumnur
sociacommunication networks which represent not just the physical cellular communication
network, but also urban populations carrying digital devices interacting with the cellular
network. The modeling environment is designed specifically to undedsspectrum demand

and dynamic cellular network traffic. One of its key features is its ability to support individual
based models at highly resolved spatial and temporal scales. We have instantiated the
modeling environment by developing detailed modelgpopulation mobility, device ownership,
calling patterns and call network. By composing these models using an approp#matit in
workflow, we obtain an integrated model that represents a dynamic sogiamunication

network for an entire urban region. kontrast with earlier papers that typically use proprietary
data, these models use open source and commercial data sets. The dynamic model represents
for a normative day, every individual in an entire region, with detailed demographics, a minute
by-minute schedule of each person's activities, the locations where these activities take place,
and calling behavior of every individual. As an illustration of the applicability of the modeling
environment, we have developed such a dynamic model for Portland, @megoprising of
approximately 1.6 million individuals. We highlight the unique features of the models and the
modeling environment by describing three realistic case studies

Subject Areasnetworks;spectrum management

Availability: Beckman, Richard, el. "Integrated multinetwork modeling environment for

spectrum management." Selected Areas in Communications, IEEE Journal on 31.6 (2013): 1158
1168.
http://ieeexplore.ieee.org/xpl/login.jsp?tp=&arnumber=6517119&url=http%3A%2F%2Fieeexpl
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A Positive Model of Route Choice Behavior and Value of Time Calculation Using
Longitudinal GPS Survey Dafory Krause

Abstract: This thesis approaches the topic of value of time calculation and route choice
behaviorwith a new and innovative methodology using a survey dataset that was uniquely
designed and implemented for this purpose. The survey is a 70 day, 218 participant GPS travel
survey used to track individual location constantly at one minute intervals. Egdogitive

behavior theory framework, an in depth knowledge database for each user is created that
iteratively updates the learned behavior and experienced travel conditions for each trip the
user takes. A new approach for calculating value of time isgptesl; using the cost and trip
duration of previous trips. The bounds (or caps and floors) are averaged to achieve the
individual's value of time based upon their route (and therefore cost) decisions. Also using this
updating knowledge base, route decisiures are derived using machine learning algorithms

to tell why a user has decided to take the toll road option for certain days, and under what
conditions the user will not take the toll road option. The final contribution is a model that fully
takes adantage of longitudinal GPS data to create an adaptive system for value of time
calculation and positive route decision making.

Subject Areasvalue of time; GPS; Behavior theory

Availability: Krause, Cory. A POSITIVE MODEL OF ROUTE CHOICE BEHAVIOR @RD VALU
TIME CALCULATION USING LONGITUDINAL GPS SURVEY DATA. Diss. 2012.
http://drum.lib.umd.edu/handle/1903/13529

NHTS Compendium 2013 Page219



Comparison of quick charge technologies for electric vehicle introduction in
NetherlandsHarikumaran, Jayakrishnan, Gyorgy Vereczki, CBabdas, and
Pavol Bauer

Abstract:In this paper the Electric Vehicle (EV) charging demand on quick charge
replenishment (QCR), by Fast Charging and Battery Switching, based on Dutch travel pattern is
modeled and compared. A comparison between the QCR nastbased on number of visits to
these facilities and the time of service is obtained. The extra number of batteries to be
introduced into the battery switching network is calculated. Using queuing theory the required
number of charging points/ switchingras per quick charge replenishment station is estimated.
Based on this the potential peak power requirements of the two methods are obtained.

Subject Areaselectric vehicle; quick charge replenishment

Avalilability: Harikumaran, Jayakrishnan, et al. "Comgan of quick charge technologies for
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A Syntheticinformation Approach to Urbarscale Disaster Modelin§warup,
Samarth, Kristian Lum, Christopher L. Barrett, Keith Bisset, Stephen G. Eubank,
Madhav V. Marathe, and Paula Stretz

Abstract:We describe a largscale snulation of a hypotheticahucleardetonation in an urban

region. Simulating such a compleoenario requires modeling the population and its

interactionswith interdependent infrastructures such as transportaticommunications, and

healthcare. Our work represents the firsiodel of a belaving human population, resolved to

the individuallevel, where agents make decisions based on their health statéronmental

conditions, and (informational) awareness. Thi® A 3 & A Ydzf A2y ¢ | LILINE | OK
amount of carefullycurated data afi KS Ay LJdzi = 6 KA OK A3AYPEYRKYER2 X §
model. The simulation is databasgleiven in a noveharchitecture that enables scaling, and it

produces large amountsf data that in turn require advanced analytics in order to extract
policy-relevant conclusions. We present results from a spatiotempanalysis that draw out

the connections between spatigariations in population behaviors and health outcomes.

Subject Areasdisaster nodeling

Availability: Swarup, Samarth, et al. "A Synthetnformation Approach to Urbascale Disaster
Modeling."http://staff.vbi.vt.edu/swarup/papers/ndssl_bdse2013.pdf
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Using Activity Space to Define and Analyze Lddigtance Passenger Travel
Zhang, Lei, and Cory Krause

Abstract: The definition for longlistance travel is constantly evolving and widely varying

between organizations and areas. The classification for long distance travel mostly deals with

having a basic distance threshold for which trips are classified as long distance or normal travel.
Thaose definitions that do not have a basic distance threshold instead use a qualitative definition

that is difficult to use in modeling environments. This paper creates a new classification system

for long distance travel, using a hard quantitative measusd th not simply a distance

threshold. Instead, individual location density, activity space and trip length (miles) are
O2YAARSNBR® ! aAay3d 3JFt26Ff LRAAGAZ2YAYT aeadasSy 6
developed. Then, a long distance tdlassification is defined, dependent upon the distance

traveled outside of this normal activity space. Results show that the new approach delivers a

larger percentage of long distance trips, compared to the National Household Travel Survey

(NHTS) definitio, where 50 miles from home is determined as long distance. The distance

based approach disqualifies trips that are taken frequently, such as commute trips, and include
GK2asS GKFEG FNBE aK2NISNI YR fAS 2dzi&hRid 6 KS Ay
the activity space approach proves to be an advancement to the strictly distance based

definition currently used by the NHTS. Finally, suggestions for future advancements as well as

the nextbest qualification system are presented. The actigfgce approach proves to be an
advancement to strictly distance based definitions for long distance travel currently in use by

the National Household Travel Survey.

Subject Arealong distance travelGPS,;

Availability: Zhang, Lei, and Cory Krause. "gshctivity Space to Define and Analyze l-ong
Distance Passenger Travdlransportation Research Board 92nd Annual Meefig 133079.
2013.http://trid.trb.org/view.aspx?id=1241819
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Add-On Program for National Household Travel Survegy, Stephanie S., Daniel
A. Badoe, and Stephen Edwards

Abstract: The National Household Travel Survey (NHTS) is conducted by FHWA every 5to 7
years to determine the travel characteristics of the Aroani public. In 1990, FHWA began
offering the addon program, which allowed state departments of transportation (DOTs) and
metropolitan planning organizations (MPOs) to purchase additional sample data for their local
areas. In the 2009 NHTS, the Tenness®& purchased addn sample data for use by the state
DOT and MPOs. To derive the most benefit from the data, the Tennessee DOT sponsored a
study to determine how previous aeoh program participants had used the samples and what
lessons the participants lldearned in those applications, as well as to identify the best
practices to maximize program benefits. A literature review and Internet and phone surveys
were used to ascertain this information. The major findings of the study inclajati€ addon
participants' opinion that the program was a cesffective way of obtaining data that are
consistent at the local, state, and national levelg;tbie use of the data in a wide variety of
transportation planning applicationsg)(the handling of the encounted challenges through
greater communication between the aduh participants and FHWA, particularly during the
surveyplanning phase; andl) the compilation of a set of best practices to improve the-add
experience.

Subject AreasNHTS Adan

Availabiity: Ivey, Stephanie S., Daniel A. Badoe, and Stephen EdwardsOtABdogram for
National Household Travel Survey." Transportation Research Record: Journal of the
Transportation Research Board 2291.1 (2012)-102
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Transferring Telephon@&ased National Household Travel Survey to the Internet
Son, Sanghoon, Asad Khattak, Xin Wang, anddChen

Abstract: Transfer of the National Household Travel Survey (NHTS) and regional travel surveys
to the Internet is inevitable, partly because online surveys offer an efficient means of collecting
data. Behavioral surveys are increasingly being offered in maultiygldia and giving

respondents the choice of filling out the survey by using the Internet, the telephone, or other
means. This study reports experience and lessons learned from transforming the computer
assisted telephone interview methodology used for NETS to an Interndtased method for
university students, who have ubiquitous access to the Internet. The study reflects innovations
in survey research methodology in the context of surveying students at large universities in
Virginia. Comparisons of twounds of behavioral surveys conducted in 2009 and 2010 are
provided, and statistical models that quantify trip underreporting are developed. In an attempt
to mimic closely the NHTS instrument, the Internet instrument had a relatively high survey
responseburden. On the basis of analysis of trip frequencies, trip underreporting was

suspected in the first round of surveys. Documented here are improvements in survey design
that were intended to lower the survey response burden and reduce trip underreporting.
Statistical models are estimated to quantify how changes in the instrument captured more trips.
Results show that survey design improvements can encourage students to recall and report 15%
to 20% more trips. The study also found that, consistent with exastudies, discretionary trips

and shorter trips were more likely to be underreported. The results from this study are valuable
for future regional and national survey implementations.

Subject Areasinternet survey;

Avalilability: Son, Sanghoon, et al.réansferring Telephon®ased National Household Travel
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8. Traffic Safety

Analyzing and modeling risk exposure of pedestrian children to involvement in
car crashedVafa Elia® Yoram Shiftan

Abstract: This paper analyzes the various variables affegigdestrian children road crashes,
placing emphasis on the effect of daily activity patterns and the built environment, including
the children's residential neighborhoods and the land use of the places where they conduct
their activities. Two complementadata sources from the case study of an Arab town in
northern Israel were used to provide a holistic picture of cpidiestrian road crashes: police
files providing detailed analyzes of the reason for each crash, its location, and the
characteristics of th driver involved; and a survey of 199 households with both involved and
not involved children in road crashes, including a-dag travel diary. The study found that a
combination of three groups of variables affects clubestrian road crashes: soeoonomic
status, travel patterns, and land use. Most vulnerable are boys from a low-socimic

group who live in areas of high density and mixed land use near a major road and who tend to
walk to and from school and additional activities after school.

Subject AreasChildpedestrian road crash; Travel patterns; Built environment; Road safety

Avalilability: Elias, Wafa, and Yoram Shiftan. "Analyzing and modeling risk exposure of
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Examining the association between agelated macular degeneration and
motor vehicle collision involvement: a retrospective cohort stuerald
McGwin Jr, Bradfd Mitchell, Karen Searceylichael A Albert, Richard Feidghn
O Mason llIMartin ThomleyCynthia Owsley

Abstract:

BackgroundLittle is known about motor vehicle collision (MVC) risk in older drivers with age
related macular degeneration (AMD). The purpose of this study is to examine associations
between MVC involvement and AMD presence and severity. Methodsretrospectiveohort
study pooling the samples from four previous studies, we examined associations between MVC
rate and older drivers with early, intermediate or advanced AMD as compared with those in
normal eye health. MVC data were based on accident reports obtdioetdthe state agency

that compiles this information. ResultdVC rate was highest among those in normal eye

health and progressively declined among those with early and intermediate disease, and then
increased for those with advanced AMD. However, ooihydfivers with intermediate AMD was
the MVC rate significantly different (lower) as compared with those in normal eye health,
regardless of whether the rate was defined in terms of pergears (RR 0.34, 95% CI 0.13 to
0.89) or persormiles (RR 0.35, 95@4 0.13 to 0.91) of driving. ConclusionBese results

suggest that older drivers with intermediate AMD have a reduced risk of collision involvement.
Further research should investigate whether gelfulatory driving practices by these drivers
(avoidingchallenging driving situations) underlies this reduced risk.

Subject AreasCAIE; Agerelated macular degeneration; collision; risk

Avalilability: McGwin, Gerald, et al. "Examining the association betweer@lgéed macular
degeneration and motor vehicleollision involvement: a retrospective cohort study." British
journal of ophthalmology 97.9 (2013): 11+1376.
http://bjo.bmj.com/content/97/9/1173.short
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Cars That Kill You? The Effect of Fuel Economy Standards on Vehicle Weight
DispersionAntonio BentoKenneth Gillingham, &evin Roth

Abstract: Thefirm response to regulation is seldom as controversial éisarcontext of fuel
economy standards, the dominant policy to redwaissions from vehicles in the United
States. It has long been argutitht sud standards have led to a downweighting of vehicles,
increasingaccident fatalities. This paper uses three measures of the stringertagtofical fuel
economy standards to demonstrate that downweightings not uniform across theefét.
Domestic automakes downweightedprimarily in the lower half of the distribution of weight,
while Asiammanufacturers appear to upweight in the same region, indicativeoaipetitive
effects. Preliminary counterfactual simulations indictttat CAFE standards led to veeyf
additional tréfic fatalities.

Subject AreasCAFE; emissions; downweighting; traffic fatalities

Avalilability: Bento, Antonio, Kenneth Gillingham, and Kevin Roth. "Cars That Kill You? The
Effect of Fuel Economy Standards on Vehicle Weight Disper§i.3).
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Injury prediction in a side impact crash using human body model simulation
Golman, Adam J., Kerry A. Danelson, L&adiller, and Joel D. Stitzel

Abstract:Backgroundimproved understanding of the occupant loading conditions in real

world crashes is critical for injury prevention and new vehicle design. The purpose of this study
was to develop a robust methodology teconstruct injuries sustained in real world crashes

using vehicle and human body finite element mod#&sthods A real world neasside impact

crash was selected from the Crash Injury Research and Engineering Network (CIREN) database.
An average sedan wagruck at approximately the-Billar with a 290 degree principal direction

of force by a lightweight pickup truck, resulting in a maximum crush of 45 cm and a crash
reconstruction derived Delty of 28 kph. The belted A&arold midsized female driver

sustained severe thoracic injuries, serious brain injuries, moderate abdominal injuries, and no
pelvic injury. Vehicle finite element models were selected to reconstruct the crash. The bullet
vehicle parameters were heuristically optimized to match the ciusiiile of the simulated

struck vehicle and the case vehicle. The Total Human Model for Safety (THUMS) midsized male
finite element model of the human body was used to represent the case occupant and
reconstruct her injuries using the head injury criterigH1C), half deflection, thoracic trauma

index (TTI), and pelvic force to predict injury risk. A variation study was conducted to evaluate
the robustness of the injury predictions by varying the bullet vehicle paramd®esults The
THUMS thoracic injyrmetrics resulted in a calculated risk exceeding 90% for AIS3+ injuries and
70% risk of AlS4+ injuries, consistent with her thoracic injury outcome. The THUMS model
predicted seven rib fractures compared to the case occupant's 11 rib fractures, whibbtare

AIS3 injuries. The pelvic injury risk for AIS2+ and AIS3+ injuries were 37% and 2.6%,
respectively, consistent with the absence of pelvic injury. The THUMS injury prediction metrics
were most sensitive to bullet vehicle location. The maximum 95%admmie interval width for

the mean injury metrics was only 5% demonstrating high confidence in the THUMS injury
prediction.ConclusionsThis study demonstrates a variation study methodology in which

human body models can be reliably used to robustly ptadjary probability consistent with

real world crash injury outcome.

Subject AreasHuman body model; Finite element analysis; Injury metrics; Thoracic injury; Real
world; Motor vehicle crash

Avalilability: Golman, Adam J., et al. "Injury prediction iside impact crash using human body
model simulation."” Accident Analysis & Prevention 64 (201-8): 1
http://www.sciencedirect.com/science/article/pii/S0001457513004363
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Revisiting exposure: Fatal and ndatal traffic injury risk across different
populations of travelers in Wisconsin, 20Q2009Carolyn McAndrewsKirsten
Beyer Clare E. Gusekgter Layde

Abstract: Comparing the injury risk of different travel modes requires using a tisastd

measure of exposure. In this study we quantify injury riskréyel mode, age, race/ethnicity,

sex, and injury severity using three different trabelsed exposure measures (persoips,
personminutes of travel, and persemiles of travel) to learn how these metrics affect the
characterization of risk across pdptions. We used a linked database of hospital and police
records to identify norfatal injuries (20082009), the Fatality Analysis Reporting System for
fatalities (200£2009), and the 2001 Wisconsin A@uh to the National Household Travel

Survey for expage measures. In Wisconsin, bicyclists and pedestrians have a moderately
higher injury risk compared to motor vehicle occupants (adjusting for demographic factors), but
the risk is much higher when exposure is measured in distance. Although the analysi di
control for socieeconomic status (a likely confounder) it showed that American Indian and
Black travelers in Wisconsin face higher transportation injury risk than White travelers
(adjusting for sex and travel mode), across all three measures osasgdNorking with

multiple metrics to form comprehensive injury risk profiles such as this one can inform decision
making about how to prioritize investments in transportation injury prevention

Subject AreasExposure; Accident; Traffic safety; Injungyention; Victim characteristics

Availability: McAndrews, Carolyn, et al. "Revisiting exposure: Fatal andatahtraffic injury
risk across different populations of travelers in Wisconsin, 280Q09." Accident Analysis &
Prevention 60 (2013): 16B12.
http://www.sciencedirect.com/science/article/pii/S0001457513003163
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Improving Safety of Teenage and Young Adult Drivers in KaSsamnda
Dissanayake, Ph.D., P.E.; Niranga Asmarasing8a,8.S.

Abstract: Statistics show that young drivers have higheton vehicle crash rates compared to
other age groups. This study investigatddhracteristics, contributory causes, and factors which
increase injury severity of young driver crashes in Kansas by comgating drivers with more
experienced drivers. Craglata were obtained from the Kansas Department of Transportation.
Youngdrivers were divided into two groups: ¢59 years (teen) and 2@4 years (young adult)

for a detailed investigatiorlJsing data from 2006 to 2009, frequencies, percentages, and crash
rates were calculated for each characteristic aodtributory cause. Contingency table analysis
and odds ratios (OR) analysis were carried out to identify overly represented fattygrang

driver crashes as compared to experienced drivers. Young drvigesmore likely to be

involved in crashes due failure to yield rightof-way, disregarding traffic signs/signals,

turning, or lane changing when compared to experienced driv@rdered logistic regression
models were developed to identi§everityaffecting factors in young driver crashes. According
to model results, factors that decreased injury severity of the driver were seat belt use, driving
at low speeds, driving newer vehiclesd driving with an adult passenger. The models also
showed that alcohol involvement, driving on higlosted-speedlimit roadways, ejection at the
GAYS 2F ON}akK> |yR SYGNILYSyd G GKS GAYS 27F
Based on identified critical factors, countermeasure ideas were siiggeo improve the safety

of young drivers. It isnportant for teen drivers and parents/guardians to gain better
understanding of critical factors that are helpful in preventangshes and minimizing driving

risk. Parents/guardians should consider hrgtk conditions such as driving during dark, during
weekends, on rural roads, on wet road surfaces, and on roadways with high speed limits when
planning teen driving. Protectiv@evices, crastworthy cars, and safe road infrastructures such

as rumble strig and forgiving roadsides, particularly reduce yoBWA GSNB Q NAR &1 ® t NB
traffic situations and low complexity resulting from improved road infrastructure are beneficial
to youngdrivers. The effectiveness of Kansas Graduated Driver Licensings{Gt2h) needs to

be investigated in the future.

Subject AreasSafety, Graduated Driver Licensing, Teen Drivsidents, Statistics

Avalilability: Dissanayake, Sunanda, and PE Niranga Asmarasingha. "Improving Safety of
Teenage and Young Adult Driver&Kiensas.https://www.ksdot.org/PDF_Files/KSL0-
6_Final.pdf
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Injury Patterns and Discharge Dispositions in BC Motorcycle Accident Victims: A
Retrospective Chart AnalysiShawna Sweet, Noah Alexander, Sarah Foster,
Marcio Penner, Erika Penner, & MurRgnner

Abstract: Motorcycle ridership is rising in Canada. Though motorcycling injuries have been
studied in the US, Europe and Asia, there is a paucity of Canadian studies. We provide a
descriptive analysis of injury patterns in motorcycle crash victinastheir relationship to

discharge disposition and length of hospital stay. We performed a retrospective chart review of
all patients involved in a motorcycle crash and admitted to Vancouver General Hospital
between April 2001 rad December 2009. We extractdatafrom the ICB10 coded Discharge
Abstract Database, and4@ded injuries into overarching anatomical categories. Discharge
dispositions were recorded as they appeared in patient charts. Riders tended to be male and
had a mean age of 37.2. The awggdength of stay was 14.4 days. The most common injuries
were tibial fractures, forearm fractures, and rib fractures. Most riders were discharged home,
and these patients most commonly sustained tibial and forearm fractures. Those who remained
in hospitalwere most likely to have sustained injuries to the pelvis, cervical spine or thoracic
spine. Among the 14 patients who expired, the most common injuries were intracranial
haemorrhage, rib fracture, haemothorax, liver injury, and cervical spine fractheeteBults

provide a starting point to help physicians predict injuries in motorcycle crash victims, as well as
predict their dispositions.

Subject Areasmotorcycle, accident, trauma, injury patterns, discharge disposition

Availability: Sweeta, Shawnat al. "Inury Patterns and Discharge Dispositions in BC
Motorcycle Accident Victims: A Retrospective Chart Analysis."
http://www.ubcmj.com/pdf/ubcmj_5 1 2013 144.pdf
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A Model to Predict Driver Task Performance When Interacting with/ighicle
Speech Interfaces for Destination Entry and Music SelectowWwen Lo

Abstract:Motor vehicle crashes were estimated to be the eleventh leading cause of death in
United States in@09. The percentage of fatal crashes in which driver distraction wassal
factor increased from 10% in 2005 to 16% in 2009, and this was particularlyfdikejystems
with visuatmanual driver interfaces, such as infotainment systems. Ussmgeachinterface to
operate infotainment systems while driving can potentially redddeer distraction.
Unfortunately, evaluations of driver interfaces are typically conducttdr the hardware and
software are developed, which is often too late to make change alternative approach is to
model driver task performance when using speatbrfaces and to use the model to predict
system performance early in design whelmanges are easier to make. The purposes of this
research are to understand how drivergeract with current invehicle speech interfaces and
based on that knowledge, devel@nd validate a simulation model of how drivers interact with
speech interfaces to aispeechinterface development. Specifically, this model will predict user
task performace (task completion times and errors) when drivers interact wittvéicle
speechcontrolledinterfaces to complete destination entry and music selection tasks.

To develop the simulation model, a preliminary survey and a driving simulator
experiment wereconducted to identify how these tasks acarried out and the values faohe
process parameters. First, using a survey, frequency fitmttasks and methods, (e.gow
often destinations are selected using street addresses vs. point of interest), acdrktent in
usergenerated databases (e.g., prior destination lists, play lists, etc.) eadlexted to assure
that real tasks and constraints are considered in the simulation moiedt, a driving simulator
experiment involving 48 subjects interactimgth an existingn-vehicle speech interface was
conducted to understand how drivers perform destinatiemtry and music selection and to
determine the time drivers need to construct utterang@sd their distributions), the types of
errors drivers make (& their probability), and the@robability of various correction strategies
are used for each type of error. Half of thedata were used to create the simulation model
structure and provide the model parametdi® entering destinations and selecting mesising
speech. Finally, the simulation modes validated for these two tasks using the second half of
the data from the previousxperiment.

Subject Areasinfotainment; crashes; driver error

Availability: Lo, EWen. A Model to Predict Driver Task féemance When Interacting with in
Vehicle Speech Interfaces for Destination Entry and Music Selection. Diss. University of
Michigan, 2013.
http://deepblue.lib.umich.edu/bitstream/handle/2027.42/99777/loe_1.pdf?sequence=1
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Characteristics of teensvith-teens fatal crashes in the United States, 2@@®10
Allan F. & Brian C. Tefft

Abstract:More than 40% of fatal crashes of-Ihd 17#yearold drivers occur when

transporting teenagers. Characteristics of this predominant crash type and prevention
possibilities are described, based on data from fatal crashes ibiited States during 20@5
2010. Fifty-seven percent of 16and 17#year old drivers in fatal crashes had at least one
passenger. Most commonly, all passengers were ages9l@2% of all drivers and 73% of

those with passengers). Of fatal craskiolved drivers with teenage passengarsl no

passengers of other ages, 56% had one passenger, 24% had two, and 20% had three or more.
Most frequently, passengers were the same sex and within one year of the driver. Risk factors
involving speeding, alcohol use, latght driving, lack of a Vid license, seat belt neose, and
crash responsibility were more prevalent with teenage passengers than when driving alone,
and the prevalence of these factors increased with the number of teenage passengers. Many
risk factors were most prevalent with psengers ages 209, although few crashes had this
occupant configuration. Risk factors were least prevalent with a passenger 30 orFethr.
crashes of 16and 17yearold drivers with teen passengers are a common crash scenario,
despite passenger reasttions in 42 states and the District of Columbia during some or all of the
study period. The proportion of these fatal crashes decreased slightly from 46% in 1995 (pre
GDL) to 43% in 2010 and showed no signs of decreasing during-freasistudy periodrange

41% to 43%)EXisting passenger restrictions are relatively weak and could be strengthened.
Fatal crashes involving teen passengers, especially multiple passengers, are more likely to
involve alcohol, latenight driving, driver error, and invaliccénsure, so steppedp

enforcement of existing laws involving these behaviors might reduce the prevalence of such
crashes.

Subject AreasTeenagers; Teenage driving; Passengers; Passenger restrictions; Graduated
driver licensing

Availability: Williams, Allan F., and Brian C. Tefft. "Characteristics of t@éhsteens fatal
crashes in the United States, 2@2910." Journal of Safety Research (2013).
http://www.sciencedirect.com/science/article/pii/S0022437513001667
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A CostEffective Sideslip Esnation Method Using Velocity Measurements from
Two GPS ReceiveYoon, J. & Peng, H

Abstract: This paper demonstrates that the vehicle sideslip can be estimated through the
kinematic relationship of velocity measurements from two {oest GPS (Global Riisning

System) receivers. To compensate for the low update rate of lowcost GPS receivers,
acceleration/angular rate measurements from an IMU (Inertial Measurement Unit) are merged
with the GPS measurements using an Extended Kalman Filter. Two techaltiges were
addressed: (i) unsynchronized updates of the two GPS receivers and (ii) significant delays in GPS
velocity measurement. A stochastic observability analysis reveals that the proposed method
guarantees the observability when a vehicle has-nero yaw rates. Experimental verification

shows that the vehicle sideslip is estimated regardless of surface friction levels under several
maneuvers.

Subject AreasGlobal Positioning System (GR&Iman FilterSideslip estimationStochastic
Observabity

Availability: Yoon, J., and Huei Peng. "A GBBective Sideslip Estimation Method Using
Velocity Measurements from Two GPS Receivers." (20413): 1
http://ieeexplore.ieee.org/xpl/login.jsp?tp=&arnumber=66806908=http%3A%2F%2Fieeexpl
ore.ieee.org%2Fxpls%2Fabs_all.jsp%3Farnumber%3D6680690
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Vehicular relay nodes for cellular deployment: Downlink channel modeling and
analysisScheim, Jacob & Lavi, Nadav

Abstract: The exponential growth in traffic demand over wirgsecellular networks challenges

the operators' business model as it requires significant investments in infrastructure- Multi
layers deployment, i.e., heterogeneous networks (HetNet), is one of the solutions operators are
RSLI 28Ay3 (2 2 @ONBAYOK (G HIKS yRXSWIHEA | SG S@Sy
operators are still required to invest in network planning, sites deployment, maintenance and
on-going operational costs. This paper proposes a novelafbsttive HetNet deployment

approach based on nomadvehicular relay nodes (VeRNs). VeRN downlink performance are
analyzed in two deployment models, which focus on VeRN impact on the network as a function
of its placement. The-Rop relay link via a VeRN is analyzed compared to the cellular-timkct

for the proposed deployment models investigating both link level and spectral efficiency (SE)
aspects. The analysis is based on extensive simulations with an indicative proposed figure of
merit. The results show significant improvement in link level asagediubstantial increase in
spectral efficiency when using VeRNs across a set of deployment parameters.

Subject Areaswireless networks; traffic demand; VeRN; spectral efficiency

Avalilability: Scheim, Jacob, and Nadav Lavi. "Vehicular relay nodes for cellular deployment:
Downlink channel modeling and analysis." Microwaves, Communications, Antennas and
Electronics Systems (COMCAS), 2013 IEEE International Conference on. IEEE, 2013.
http://ieeexplore.ieee.org/xpls/abs_all.jsp?arnumber=6685270
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A Comprehensive Review on the Qudsduced Exposure Technigquénguo
Jianga, Richard W. Lylesb, & Runhua Guoc

Abstract: The goal is to comprehensively examine the sft¢he-art applications and
methodologcal development of quashduced exposure and consequently pinpoint the future
research directions in terms of implementation guidelines, limitations, and validity fEisés.

paper conducts a comprehensive review on approximately 45 published paperanetev
guastinduced exposure regarding four key topics of interest: applications, responsibility
assignment, validation of assumptions, and methodological developrgetcific findings

include that: 1) there is no systematic data screening proceduréairepnd how the

eliminated crash data will impact the responsibility assignment is generally unknown; 2) there is
a lack of necessary efforts to assess the validity of assumptions prior to its application and the
validation efforts are mostly restricteatthe aggregated levels due to the limited availability of
exposure truth; and 3) there is a deficiency of quantitative analyses to evaluate the magnitude
and directions of bias as a result of injury risks and crash avoidance aliiktyaper points out

the future research directions and insights in terms of the validity tests and implementation
guidelines.

Subject AreasQuastinduced Exposure; Responsibility Assignment; Validation; Underlying
assumptionsExposure Measurements

Availability: Jiang, Xinguo, Richard W. Lyles, and Runhua Guo. "A Comprehensive Review on the
Quasilnduced Exposure Technique." Accident Analysis & Prevention (2013).
http://www.sciencedirect.com/science/article/pii/S0001457513005058
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Advanced auditory cues on mobilehpnes help keep drivers' eyes on the road
Thomas M. Gable; Bruce N. Walker; Haifa R. Moses; Ramitha D. Chitloor

Abstract:In-vehicle technologies can create dangerous situations through driver distraction. In
recent years, research has focused on drivstrection through communications technologies,
but others, such as scrolling through a list of songs or names, can also carry high attention
demands. Research has revealed that the use of advanced auditory cuevébidle

technology interaction can deease cognitive demand and improve driver performance when
compared to a visuabnly system. This paper discusses research investigating the effects of
applying advanced auditory cues to a search task on a mobile device while driving, particularly
focusingon visual fixation. Twentgix undergraduates performed a search task through a list of
150 songs on a cell phone while performing the lane change task, wearifigpekang glasses.
Eyetracking data, performance, workload, and preferences for six camditwere collected.
Compared to no sound, visual fixation time on driving and preferences were found to be
significantly higher for the advanced auditory cue of spindex. Results suggest more visual
availability for driving when the spindex cue is apptiethe search task and provides further
evidence that these advanced auditory cues can lessen distraction from driving while using
mobile devices to search for items in lists.

Subject Areasauditory cues; driver distraction;

Avalilability: Gable, Thomas M., et al. "Advanced auditory cues on mobile phones help keep
drivers' eyes on the road." Proceedings of the 5th International Conference on Automotive User
Interfaces and Interactive Vehicular Applications. ACM, 2013.
http://dl.acm.org/citation.cfm?id=2516541
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Fatality trends and projections for drivers and passengers: Differences between
observed and expected fatality rates with a focus on older aduitadia W.
Mullen; Sacha Dubois; Michel Bédard

Abstract:Using 19762008 data fromthe Unite { G 6 S&aQ Cl dFftAGe 1yl feaa
examined fatality trends, projected future fatality trends to 2025, and estimated the number of
fatalities expected if fatalities had continued to occur at the 1975 rate. Driver and passenger
fatalities werestratified by sex and age group before fitting models to the data. These models
were used to perform fatality projections to 2025. Using the 1975 fatality rate, we estimated

the number of fatalities expected due to increased exposure to determine whetffierts to
decrease fatalities were working. Results showed that, since 1975, fatalities have decreased for
younger drivers and passengers and increased for midgésl adults. Over the past 10 years,
fatalities have decreased for older adults. Expectedliées from the 1975 rate were higher

than that observed for most adults. Fatalities were projected to decrease through to 2025 for
younger adults, increase for middéged adults, and level off for older adults. A cohort effect

was found for older adu#t, whereby from 1975 to 2008, the oldest members of the groug (85

89 years) accounted for an increasingly larger proportion of fatalities. The recent decrease in
older adult fatalities is remarkable given their increased number and exposure. Observed
fatalities were lower than expected after controlling for increased exposure, suggesting that
efforts to decrease fatalities have been effective, although further research is needed to

confirm this. The cohort effect suggests recent older drivers are invotvagmaller

proportion of fatal crashes than their predecessors.

Subject AreasTraffic fatalities; Older drivers

Availability: Mullen, Nadia W., Sacha Dubois, and Michel Bédard. "Fatality trends and
projections for drivers and passengers: Differernioesveen observed and expected fatality
rates with a focus on older adults." Safety Science 59 (2013)11586
http://www.sciencedirect.com/science/article/pii/S0925753513001203
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Child Passenger Safe§ommittee on Injury, Violence, and Poison Prevention

Abstract: Despite significant reductions in the number of children killed in motor vehicle
crashes over the past decade, crashes continue to be the leading cause of death for children 4
years and older. Therefore, the American Academy of Pediatrics costtouecommend

inclusion of child passenger safety anticipatory guidance at every heaftérvision visit. This
technical report provides a summary of the evidence in support of 5 recommendations for best
practices to optimize safety in passenger vehibbeshildren from birth through adolescence

that all pediatricians should know and promote in their routine practice. These
recommendations are presented in the revised policy statement on child passenger safety in
the form of an algorithm that is intendkto facilitate their implementation by pediatricians

with their patients and families. The algorithm is designed to cover the majority of situations
that pediatricians will encounter in practice. In addition, a summary of evidence on a number of
additiond issues that affect the safety of children in motor vehicles, including the proper use
and installation of child restraints, exposure to air bags, travel in pickup trucks, children left in
or around vehicles, and the importance of restraint laws, is plei Finally, this technical

report provides pediatricians with a number of resources for additional information to use
when providing anticipatory guidance to families.

Subject Areascar safety seat; booster seat; child restraint system; air bag; cagdgnger
safety; motor vehicle crash

Availability: Durbin, Dennis R. "Child passenger safety.” Pediatrics 127.4 (2011)-el0&6).
http://pediatrics.aappublications.org/content/early/2011/03/21/peds.2040215
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A Binary Logit Model Approach tBicycleMotor Vehicle CrasheMubassira
Khan; Randy B. Machemehl

Abstract This paper examines bicyclist injury severity in bicyateor vehicle crashes using the
HAMH ¢SElI & 5SLINIYSYyd 2F ¢NI yaLRNIFGAZ2Yy QA&
database. A binary logit model framework is used for analyzing the data. Aliiok@ crashes
that involved a single motor vehicle and a single bicyclist are included. Three dadatsudre
examined to identify bikenotor crash risk factors associatedthvfatal crashes. These include

all bikemotor vehicle crash data, only intersection related crash data and onlyimersection
related crash data. The model results indicate that the common factors that affect all crashes
include bicyclist and motor vatie driver demographic characteristics, land use characteristics
of the crash location, motor vehicle body type and the roadway speed limit. The involvement of
alcohol and the time of day affect primarily the injury severity of the-imdarsection relatel
crashes. The days of week and the presence of a signalized intersection have effects on
intersection related crashes. Results of this study can help to educate and train road users
about traffic safety, improve traffic regulations and strengthen enforeatnand also suggest
designs for roadway safety features to enhance safety for all road users.

Subject Areasbinary logit; traffic safety

Availability: Khan, Mubassira. "A Binary Logit Model Approach to Bidyioker Vehicle
Crashes.University of Aush.
http://assets.conferencespot.org/fileserver/file/53197/filename/028%0237_Paper.pdf
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From destination prediction to route predictiodohn Krumma, Robert Gruena &
Daniel Delling

Abstract A prediction of a vehicle's route would be useful for givimgdriver advance

warnings and alerts about upcoming situations and opportunities. This paper presents a new
algorithm for predicting a driver's route based on a probabilistic prediction of the driver's
destination. For each candidate destination, ourteprediction algorithm plans a route to

that destination. Roads on these routes accumulate the probabilities of their respective
destinations, giving higher probabilities to roads along the way to higher probability
destinations. The algorithm is based a@single parameter that characterises how efficiently a
driver drives. Once this parameter is computed, it does not require storing a history of trips,
and it works in places a driver has never visited. We test the algorithm on 100 routes recorded
with the Global Positioning System (GPS) and show that the route prediction quickly narrows
down the future route to a small fraction of the road network. We also compare our algorithm
to two other algorithms to show how it performs better.

Subject Areas:destimation prediction, route prediction, location prediction

Availability: Krumm, John, Robert Gruen, and Daniel Delling. "From destination prediction to
route prediction.” Journal of Location Based Services alodgaint (2013): 98120.
http://www.tandfonline.com/doi/abs/10.1080/17489725.2013.788228

NHTS Compendium 2013 Page241


http://www.tandfonline.com/doi/abs/10.1080/17489725.2013.788228

Modeling Injury Severity of Young Drivers Using Highway Crash Data from
KansadNiranga Amarasingha and Sunanda Dissanayake

Abstract Young drivers have higher motor vehicle crash rates compared to other drivers, and
understandinghe reasons for this would help to improve safety. This study, therefore,

investigated characteristiand contributory causes of yourdyiver crashes andeveloped

multinomial logit models to identifgeverity affecting factors. It was found that teen drivers

were more likely to be involved in crashes dadailure to give time and attention and falling

asleep. Among other factors, alcohol involvemertdt wearing a seat belt, driving without a

gt AR fAOSyaSs KI @Ay 3 NibvahenNdntdnlofréaghay ceashesR NA @S NI
were factors that increased yourdyiver injury severity. Baseah identified factors,

countermeasure ideas for improvirsgfety have also been suggested.

Subject Areasyyoung drivers; crash rate; multinomial logit

Avalilability: Amarasingha, Niranga, and Sunanda Dissanayake. "Modeling injury severity of
young drivers using highway crash data from Kansas." Journal ofahspbrtation Research
Forum. Vol. 52. No. 1. Transportation Research Forum, 2013.
http://www.trforum.org/journal/downloads/2013v52n1.pdf#page=7
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New highway geometric design methods for minimizing vehicular fuel
consumption and improving safetiMin-Wook Kaga, Shaghayegh Shariatb, &
Manoj K. Jha

Abstract This paper proposes separate computational methods for evaluating (1) fuel
efficiency, (2) sight distance deficiencies and (3) expected accident costs for a given highway
alignment, depending on its detad geometric characteristics. A fuel consumption model is
developed based on two important concepts: (i) variability in the amount of fuel consumed by
vehicles depending on variability in highway geometry and (ii) minimization of the fuel
consumption by esuring conditions suitable for driving at cruising speed. The methods
estimate the fuel consumption by integrating vehicle propulsive force necessary to maintain the
cruising speed from the beginning to the end of an alternative highway being evaluaseghtA
distance model that not only automatically calculates available sight distance (ASD) and
stopping sight distance (SSD), but also evaluates sight distance deficiency of alternative
alignments is proposed. The total sight distance deficiency of amatige alignment is

estimated based on (i) the length of the road segments where ASD < SSD and (ii) the
significance of sight distance restriction. A crash prediction model proposed in the Highway
Safety Manual (HSM) is adopted to evaluate and compaeeradtive alignments from safety
perspective. A case study is presented to demonstrate the effectiveness of the developed
methods. These methods will be integrated into a highway alignment optimization model (HAO)
previously developed by the authors to ewate numerous possible alternative alignments of a
new highway system through tradeoffs among various relevant decision criteria. Those criteria
may include vehicle fuel efficiency, sight distance, and safety, besides various cost factors, such
as the consuction cost, maintenance cost, user cost, and environmental impact cost. Such an
integrated modeling framework will help evaluate green and environmentally sustainable
highways. Many extensions of the work remain to be worked in the future, for exafipléne
effects of gain in propulsive force when traveling down from the crest of a curve; and (2)
variability in fuel consumption rate based on vehicle type, gradient, critical length of grade,
weather, and other factors.

Subject Areas:Green highway iméstructure design; Highway alignment evaluation;
Optimization; Fuel consumption; Sight distance; Safety

Availability: Kang, MiRWook, Shaghayegh Shariat, and Manoj K. Jha. "New highway geometric
design methods for minimizing vehicular fuel consumpaon improving safety.”

Transportation Research Part C: Emerging Technologies 31 (2013)1.99
http://www.sciencedirect.com/science/article/pii/S0968090X13000569
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A comprehensive survey on vehicular Ad Hoc netw&#if AlSultan,Moath M.
Al-Doori Ali HAI-Bayatti,& Hussien Zedan

Abstract Vehicular ad hoc networks (VANETS) are classified as an application of mobile ad hoc
network (MANET) that has the potential in improving road safety and in providing travellers
comfort. Recently VANETSs have emerged to turn the attention of researchdrs fiekd of

wireless and mobile communications, they differ from MANET by their architecture, challenges,
characteristics and applications. In this paper we present aspects related to this field to help
researchers and developers to understand and distisiggthe main features surrounding

VANET in one solid document, without the need to go through other relevant papers and
articles starting from VANET architecture and ending up with the most appropriate simulation
tools to simulate VANET protocols and aggtiions.

Subject Areas.vehicle networks; VANET

Avalilability: AFSultan, Saif, et al. "A comprehensive survey on vehicular Ad Hoc network."
Journal of Network and Computer Applications 37 (2014)-380)
http://lwww.sciencedirect.com/science/article/pii/S108480451300074X
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Exploring the age discrepancy in death rates from motorcycle injury in the
United States of America: the decomposition methdbben, Jeffrey; Li, Guohua;
Zhu, Motao; Zhao Songzhu

Abstract Motorcyclist deathsn 2009 in the United States of Amerié&evious research has
suggested agdiscrepancy among motorcycle drive¥¥e examined the various factors that
contribute to this age discrepancy.

Subject Areas:Motorcycle deaths

Availability: Coben Jeffrey;Li, Guohuazhu, Motao; Zhao SongzhuShort reports, Traffic
accidentand injuryd 9 ELJX 2 NAYy 3 GKS | 38 RA&AZONBLI yO& Ay
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http://fss.xxyy.info/journal/2013/2157118X.3.A6.pdf
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Spatial prediction of traffic levels in unmeasured locations: applications of
universal kriging andjeographically weighted regressiddelby, Brent, and Kara
M. Kockelman

Abstract This work explores the application of two distinctive spatial methods for prediction of
average daily traffic counts across the Texas network. Results based on Euclidezrediata
compared to those using network distances, and both allow for strategic spatial interpolation of
O2dzyt @I fdzSa gKAES O2yiNREfAYy3 F2N) SI OK NRI RS
limit, and other site attributes. Both universal krigiand geographically weighted regression
(GWR) are found to reduce errors (in practically and statistically significant ways) over non
spatial regression techniques, though errors remain quite high at some sites, particularly those
with low counts and/orn less measuremerdense areas. Nearly all tests indicated that the
predictive capabilities of kriging exceed those of GWR by average absolute errqB%af 3
Interestingly, the estimation of kriging parameters by network distances show no enhanced
performance over Euclidean distances, which require less data and are much more easily
computed.

Subject Areastraffic counts

Avalilability: Selby, Brent, and Kara M. Kockelman. "Spatial prediction of traffic levels in
unmeasured locations: applicationsunfiversal kriging and geographically weighted
regression.” Journal of Transport Geography 29 (2013324
http://www.sciencedirect.com/science/article/pii/S0966692312003079
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Understanding geographical variations in road traffic fatalities in South édri
Sukhai, Aand A. P. Jones

Abstract South Africa (SA) faces an unprecedented burden of injuries from road traffic crashes,
yet the distribution of these events has not yet been studied using a geographical approach in
order to help understand the imptance of putative social and environment drivers. Such an
approach was used in this study to investigate the correlates of spatial variations in road traffic
fatalities (RTFs) in SA. Variations in RTFs between 2002 and 2006 were studied for 993 police
areas. A wide range of explanatory variables comprising physical, environmental and socio
demographic characteristics were generated, and multilevel negative binomial regression
models were fitted to identify those associated with RTFs. An area measureesfoaand

crime was shown to be a significant predictor of RTFs in SA in addition to a range of factors
associated with driver behaviour, traffic exposure and s@gonomic deprivation. Our

research provides new insights into the correlates of road traffictality in this less developed
country, and our findings have implications for the development of integrated reseurce
efficient strategies that allow for enforcement and other broader structural interventions to
target injuries and crime in general.

Subject Areastraffic crashes; South Africa

Availability: Sukhai, A., and A. P. Jones. "Understanding geographical variations in road traffic
fatalities in South Africa.” South African Geographical Journal abiepdnt (2013): 118.
http://www.tandfonline.com/doi/full/10.1080/03736245.2013.847802
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9. Transit Planning

An Examination of the influence of urban form and land use on bus ridership in
Montreal Vincent Chakour

Abstract The emphasis of this study is on a systems approach where transit ridership is studied
from the perspective of the transit provider, with the objective of quantifying the influence of
transit system operational attributegransportation system infrastructure attributes and built
environment attributes on the disaggregate stop level boardings and alightings by time of day
for the bus network in the Montreal region. A Composite Marginal Likelihood (CML) based
orderedresponseprobit (ORP) model, that simultaneously allows us to incorporate the
influence ofexogenous variables and potential correlations between boardings and alightings
across multipldime periods of the day is employed. Our results indicate that headway irapact
ridershipnegatively, while the presence of public transportation around the stop has a positive
andsignificant effect. Moreover, parks, commercial enterprises, and residential area, amongst
others,impact boardings and alightings at bus stops. An &i#gtanalysis provides useful
insights.Specifically, we observe that the most effective way to increase ridership is to increase
publictransport service and accessibility, whereas changes inuaedare very inelastic. The
framework from our analysisrpvides transit agencies a meatism to study the influence of
transit accessibility, transit connectivity, transit schedule raltiens (to increase/reduce

headway), and landise pattern changes on ridership.

Subject Areastransit ridership; built enviroment;

Availability: Chakour, Vincent, and Naveen Eluru. "An Examination of the influence of urban
form and land use on bus ridership in Montrea{2013).
http://stmm.mcgill.ca/Papers/BusPaperjuly31.pdf
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Toward Transit Metropolis: Status Quo Analysa Chinese Major CitieFian
Jiang, Mingzhu Song, Yulin Jiang, Meng Li, Haoda Zou

Abstract Inorder to promote lowO Nb 2y (i NI y & LIydalTIanspatK S MH G K FA QD
5S@St2LIYSyid tfryyAy3daé NBfSIFIaAaSR o6& GKS aAyAaidN

AYRAOIF(G0Sa (KIFIG a2¢ gAff LINPOARS aAIYATFTAOF Y
MetNRP L2 f Adé O0STF2NB Hnanmp® Ly 2NRSNJ G2 &dzLJL2 NI
great efforts on collecting statistic and economy data, geography and population data,
transportation infrastructure and operation data, transit passenger degresat$faction data,

etc. Based on all the ground information, this paper assessed the status of urban public transit

in China, and analyzed the factors that affect the public transit development. It is found that the
relationship between the transit mode&kst NS 'y R GKS D5t LISNJ OF LIAG T
and can be divided into three phases. With the growth of GDP, the trend of the transit mode
aKIFNBE @& LA-Gowidzld¢ FRAZSH (o2dzLd KS RAFTFSNBy G adl 3Sa
and investment orransit system. Based on the analysis and discussion, some suggestions are
provided to develop a hierarchical muitiodal transit system with smooth transfers and good
coverage to mitigate traffic congestion and improve the sustainability of urban trategpmor

system in China.

Subject AreasPublic transit; Mode share; Transit net length; Transit development

Avalilability: Jianga, Tian, et al. "Toward Transit Metropolis: Status Quo Analysis for Chinese
Major Cities." (2013nttp://www.sciencedirect.com/sience/article/pii/S1877042813024191
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Bringing People to Work: A Sustaining Function of Commuter Rail Services
Rongfang (Rachel) Liu, Ph.D., AICP, P.E.; and Zhaodong Huang

Abstract As evidenced by the services provided to travelers for almost a cemomymnuter

rail proved that it not only played significant roles in reducing congestion but also a sustainable
mode in providing safe, reliable, and highality options for commuters. Recent travel

behavior changes show that the share of commuting tripsrdupeak periods are declining

while recreational, social, and personal trips during nonpeak times and weekends are rising.
This manuscript records an effort to explore viable ways for a traditional commuter rail, Atlantic
City Rail, to serve the currentaivel market. After a brief review of the historical development,

the authors have focused on temporal distribution of travel demands along the ACRL corridor.
Responding to the demands of patrons, schedule optimization was developed and partially
implementd for the service.

Subject AreasCommute, Optimization, Public transportation

Availability: Liu, R. and Huang, Z. (2013) Bringing People to Work: A Sustaining Function of
Commuter Rail Services. Urban Public Transportation Systems 2013: g67.58
http://dx.doi.org/10.1061/9780784413210.015
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Does TOD Need the T? Auto Use, Residential Sorting, and AccBsslto
Chatman, Daniel G.

Abstract Smart growth planning often focuses on building new housing near rail stations, on
the assumption thatransit-oriented development can reduce driving and therefore mitigate
climatechange, pollution and congestion. But research has rarely investigated how transit
orienteddevelopment affects auto useor asked whether new development should be
oriented awayfrom autos, rather than toward rail.

This study addresses two questions. First, do households choosing new housing near rail
stations have different patterns of auto ownership and use? Second, are those differences a
resultof rail access, or otheattors associated with rail acced2fzvious studies have not used
comparable data to compare nearby and farther away housing units; have lacked data on
parkingsupply; have not controlled for characteristics of the housing itself, particularly the age
of the housing; and have generally failed to account for hovidestial choices may affect TOD
housing outcomes.

| surveyed over 1,100 households within two miles oftaihstations, and conductedfald
count of over 6,200 oistreet parking spaces818 block faces near the stations. The
household survey collected information on housing chamastics, parking, travel, and
household demographics as well as stated residenhalce criteria to control for
heterogeneityin preferences. The surveytdavere geocoded and joined to estreet parking
supply data anather spatial data from secondary sources. | used regression analysis to
examine how housingyarking, neighborhood and subregional spatial characteristics are
correlated with automobilewnership, commuting, and grocery trips.

Auto ownership and use is much lower among households living in new housing near rail
stations, but these differences are not explained by raieascOff and onstreet parking
availability, housing type and terey local and subregional dsity, and bus service are much
more highly correlated with residential choices and subseqaemnd ownership and travel. Rail
access is associated with lower auto use when combinedfaatiors like parking supply and
housing ype, but rail by itself has little explanatory power.

The details of TOD matter, and some of the thingsth& 2 NJ ¢ | 62dzi ¢h5 KI @S
nothing to do with rail access by itself. Planners should broaden efforts to develop dense,
mixedusehousingbeyond rail station areas. Denser hougithevelopment coupled with good
management of automobile parking and improved bus servicddcoe more-effective, and
lessexpensive, than a development policy oriented around rail stations.

Subject AreasTOD; vaicle ownership
Availability: Chatman, Daniel G. "Does TOD Need the T? Auto Use, Residential Sorting, and

Access to Rail." Transportation Research Board 92nd Annual Meeting.-Blb64.32013.
http://docs.trb.org/prp/13-5164.pdf

NHTS Compendium 2013 Page251



The Rise of the Low Cawsh Consumer CitiMatthew J. Holian; Matthew E. Kahn

Abstract Urban density both facilitates consumption opportunities and encourages individuals
to drive less and walk and use public transit more. Using several data sets, we document that
high quality oflife consumer center cities are low carbon cities. We discuss possible causal
channels for this association.

Subject Areasurban density; public transit;

Availability: Holian, Matthew J., and Matthew E. Kahn. The Rise of the Low Carbon Consumer
City.No. w18735. National Bureau of Economic Research, 2013.
http://www.chaight.com/Wk%201%20E205B%20Holian%20

%20Low%20Carbon%20Consumer.pdf
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Infrastructure andautomobile shifts: positioning transit to reduce lifeycle
environmental impacts for urban sustainability goaMikhail Chester, Stephanie
Pincetl, Zoe Elizabeth, William Eisenstein and Juan Matute

Abstract Public transportation systems are often partstfategies to reduce urban
environmental impacts from passenger transportation, yet comprehensive energy and
environmental lifecycle measures, including upfront infrastructure effects and indirect and
supply chain processes, are rarely considered. Ubagew bus rapid transit and light rail lines
in Los Angeles, neaerm and longterm life-cycle impact assessments are developed, including
consideration of reduced automobile travel. Energy consumption and emissions of greenhouse
gases and criteria poifants are assessed, as well the potential for smog and respiratory
impacts. Results show that lfgycle infrastructure, vehicle, and energy production components
significantly increase the footprint of each mode (by#80% for energy and greenhouse gase
and up to 6200% for environmental impacts), and emerging technologies and renewable
electricity standards will significantly reduce impacts.-cifele results are identified as either
local (in Los Angeles) or remote, and show how the decision to &ddperate a transit

system in a city produces environmental impacts far outside of geopolitical boundaries.
Ensuring shifts of between 280% of transit riders from automobiles will result in passenger
transportation greenhouse gas reductions for thiycand the larger the shift, the quicker the
payback, which should be considered for éigpecific environmental goals

Subject Areaspublic transit; energy consumption; emissions; greenhouse gases

Avalilability: Chester, Mikhail, et al. "Infrastructusnd automobile shifts: positioning transit to
reduce lifecycle environmental impacts for urban sustainability goals.” Environmental Research
Letters 8.1 (2013): 015041.

http://iopscience.iop.org/17489326/8/1/015041
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A method to define public transibpportunity spaceMamun, Sha A., Nicholas E.
Lownes, Jeffrey P. Osleeb, and Kelly Bertolaccini

Abstract A public transit performance measure quantifying the ease of reaching a destination
from a given location is important for describing the efficienog aonvenience of public transit.

In this paper, a new method for quantifying public transit performance, the Transit Opportunity
Index (TOI), is presented. This measure accounts for both transit accessibility (the level of
access to the transit system)@n G NI} yaAd O2yySOUGAGAGE O60KS adaead:
between origins and destinations) by combining measures of spatial coverage, temporal
coverage, and trip coverage. Spatial and temporal coverage measures are calculated using an
origincdestination(O¢D) representation of the transit network and then combined to create a
transit accessibility score for eaclg@ pair. Transit accessibility is weighted by a binary
connectivity parameter and a connectivity decay factor. The connectivity decay fadenied

from a travel timebased logistic function to reflect the decreasing connectivity with increasing
travel time. The binary connectivity parameter and the connectivity decay factor are used to
account for trip coverage, or transit connectivity. Thrarsit Opportunity Index (TOI) is then
applied to the bus network of the city of New Haven, Connecticut. The results of this case study
suggest that the TOI is a more complete and practical measure of public transit service
performance than previously edthshed measures. This method also has the potential to

identify transfer zones for public transit trips betweeg@pairs without direct connections.
However, the TOI is most powerful when used in conjunction with a public transit demand
measure to idenfy underserved areas.

Subject Areaspublic transit performance; Transit Opportunity Index

Availability: Mamun, Sha A., et al. "A method to define public transit opportunity space."
Journal of Transport Geography 28 (2013):-154.
http://www.sciencedire¢.com/science/article/pii/S0966692312002992
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Central Business Districts and TranBidership: A Reexamination of the
Relationship inthe United StatedBrown, Jeffrey R., and Dristi Neog

Abstracta I y& aOK2f | NA Of I A Vaerm fidership dddlinet can®e aitribiitedd A G Q a
to the decentralization of U.S. metropolitan areas and the decline of the cdnisahess

district (CBD) as their primary economic engine. However, recent reskaschegun to

challenge this view and has prompted théexamination. Using multivaria@nalysis, we

examine the relationship between the strength of the CBD taaisit ridership in all U.S.

metropolitan areas with more than 500,000 person2@00, while controlling for other factors

thought to influence los and rail transitidership. We find no relationship between the

strength of the CBD and transit ridershighich suggests that other factors are much more

important contributors totransit ridership.

Subject Areastransit ridership; CBD; multivariatealysis

Availability: Brown, Jeffrey R., and Dristi Neog. "Central Business Districts and Transit Ridership:
A Reexamination of the Relationship in the United States." Journal of Public Transportation 15.4
(2012).http://mww.nctr.usf.edu/wp-content/uploads/2012/12/15.4 _Brown.pdf

NHTS Compendium 2013 Page255



10 . Travel Behavior

The Rebound Effect for Passenger Vehicdleshua Linn

Abstract:Increasingly stringent fuel economy standards will reducerp#e driving costs and

may raise vehicle miles traveled, which is referred to as the rebound effect. All previous
estimates impose at least one of three behavioral assumptions: (a) fuel ecasomy

uncorrelated with other vehicle attributes; (b) fuel economy is uncorrelated with attributes of
other vehicles owned by the household; and (c) the effect of gasoline prices on vehicle miles
traveled is inversely proportional to the effect of fuel ecomp Relaxing these assumptions

yields a large and robust rebound effect; a one percent fuel economy increase raises driving 0.2
to 0.4 percent.

Subject Areasfuel economy standards, passenger vehicles, vehicle miles traveled, household
driving demand

Avalilability Linn, Joshua. The rebound effect for passenger vehicles. Ni3-dp-rev. 2013.
http://rff.org/RFF/Documents/RFBDR13-19-REV.pdf
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Developing a Utility Factor for Battery Electric Vehiclgchael Duoba

Abstract: As new advancetechnology ehicles are becoming more mainstream, analysts are

studying their potential impact on petroleum use, carbon emissions, and smog emissions.
Determining the potential impacts of widespread adoption requires testing and careful analysis.
PHEVs possess unigogerational characteristics that require evaluation in terms of actual in

dzaS RNAGAY3I KFIoAdGad {! 9 WHnHybkd Eeétric Vehiglese CI O 2
'AAY3A Haam ! d{d 5h¢ blraGA2yFf | 2dzaSK2f{itRa ¢ NI @St
NEGAAAZ2Y AY HnmnI Aad | 3FdzZARS G2 dzaAy3a 5h¢Qa b
estimate the relative split between driving in chardepleting (CD) mode and chargastaining

(CS) mode for a particular PHEV with a given CD range. Witheutethod, direct

comparisons of the merits of various vehicle designs (e.g., efficiency and battery size) cannot be

made among PHEVs, or between PHEVs and other technologies.

The dedicated battery electric vehicle (BEV) is now becoming a viableatilerto
conventional vehicles and other advanced vehicles (like HEVs and PHEVs). However, a
shortcoming persists in current comparisons between BEVs and other vehicles. The BEV cannot
satisfy all individual driving needs and most likely will be used aidagther household
vehicles (which use petroleum fuel). To properly assess impacts of widespread BEV adoption, a
G.9+ | GAfAGE CFHOU2NE gAff 0S ySOSaalNER® | aAy3
data, several charging and vehitise scenaris are presented to bookend the expected utility
of electric drive capability at any given BEV range. This analysis reveals thaivantdals
mile-range BEV with a safety reserve of 10 miles has virtually the same electric drive utility as a
PHEV with 88-mile electriconly (CD) range.

Subject AreasBEV; emissionBEV range;

Availability Duoba, Michael. "Developing a Utility Factor for Battery Electric Vehicles." SAE
International Journal of Alternative Powertrains 2.2 (2013):-368. http://intl -
saealtpow.saejournals.org/content/2/2/362.abstract
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A Multivariate Hurdle Count Data Model with an Endogenous Multiple Discrete
Continuous Selection Syste@handra R. BhaBubodh K. DubgelRaghuprasad
Sidharthan & Prerna C. Bhat

Abstract: This paper proposes a new econometric formulation and an associated estimation
method for multivariate count data that are themselves observed conditional on a participation
selection system that takes a multiple discre&entinuous model structure. This lestb a joint
model system of a multivariate count and a multiple discrebatinuous selection system in a
hurdle type model. The model is applied to analyze the participation and time investment of
households in oubf-home activities by activity purposalong with the frequency of

participation in each selected activity. The results suggests that the number of episodes of
activities as well as the time investment in those activities may be more of a lifestde
lifecycledriven choice than one relatet the availability of opportunities for activity
participation.

Subject Areasmultivariate count data, generalized ordereglsponse, multiple discrete
continuous models, hurdle model system, endogeneity

Availability Bhat, Chandra R., et al. "A Multivate Hurdle Count Data Model with an
Endogenous Multiple Discrefgontinuous Selection System." (2013).
http://www.caee.utexas.edu/prof/bhat/ ABSTRACTS/MDCPcountmodel.pdf
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A Joint CouniContinuous Model of Travel Behavior with Selection Based on a
Multinomial Probit Residential Density Choice Modéhandra R. BhaBebastian
Astroza Raghuprasad SidharthamMohammad Jobair Bin Algms. Waleed H.
Khushefati

Abstract: This pape formulates a multidimensional choice model system tisatapable of
handling multiplenominal variables, multiple count dependent variables, and multiple
continuous dependent variable¥he system takes the form of a treatmemtitcome selection
system vith multiple treatments andnultiple outcome variables. The Maximum Approximat
Composite Marginal LikelihodMACML) approach is proposed in estimation, and a sinaulat
experiment is undertaken tevaluate the ability of the MACML method to recover thedd
parameters in such integratesystems. These experiments show that our estimation approach
recovers the underlying parametexgry well and is efficient from an econometric perspective.
The paranetric model system proposedd the paper is applied toraanalysis of householevel
decisions onesidential location, motorizedehicle ownership, the number of daily motorized
tours, the numbe of daily nommotorized toursand the average distance for the motorized
tours. The empiricalrealysis uses the NIF6 2009 datbdom the San Francisco Bay area. Model
estimation results show that the choice dimensions considered in this paper areratéged,

both through direct observed structural relationships and through correlations across
unobserved factors (eor terms) affecting multiple choice dimensions. The significant presence
of seltselection effects (endogeneity) suggests that modeling the various choice processes in
an independent sequence of models is not reflective of the true relationships thataexsds
these choice dimensions, as also reinforced through the computation of treatment effects in
the paper.

Subject Areasmultivariate dependency; seffelection; treatment effects; maximum
approximate composite marginal likelihood; lande and builenvironment; travel behavior

Availability Bhat, Chandra R., et al. "A Joint CeGantinuous Model of Travel Behavior with
Selection Based on a Multinomial Probit Residential Density Choice Model.” (2013).
http://lwww.caee.utexas.edu/prof/bhat/ABSTRACTSMak_paper.pdf
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Tools for Estimating VMT Reductions From Built Environment ChaAges
Vernez Moudon, Orion Stewart

Abstract: Built environment characteristics are associated with walking, bicycling, transit use,
and vehicle miles traveled (VMT). Developing built environments supportive of walking,
bicycling, and transit use can help meet state VMT reduction goals. But toaglee@essary to
understand how changes to the built environment may translate into changes in travel. Such
tools can help optimize land use and transportation investments for reduced VMT and
communicate such changes to the public. This report reviews tHednuironment

characteristics associated with travel and the tools available that utilize these built environment
characteristics to estimate travel and related outcomes such as vehicle emissions and health co
benefits. Tools ranged from simple to compleard a number of factors should be considered
when applying a tool to a planning effort.

Subject AreasWalking, Bicycling, Transit, VMT, Transportation planning, Travel Behavior

Availability Moudon, Anne Vernez, and Orion Stewart. Tools for Estimating Retluctions
from Built Environment Changes. No. V@B 806.3. 2013.
http://lwww.wsdot.wa.gov/research/reports/fullreports/806.3.pdf
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